
 

 

 
 
 
June 15, 2009 
 
 
British Columbia Utilities Commission 
6th Floor, 900 Howe Street 
Vancouver, BC 
V6Z 2N3 
 
Attention:  Ms. Erica M. Hamilton, Commission Secretary 
 
Dear Ms. Hamilton: 
 
Re: Terasen Gas Inc.  

2010 and 2011 Revenue Requirements and Delivery Rates Application 
 

 
Enclosed is the Terasen Gas Inc. (“Terasen Gas” or the “Company”) 2010 and 2011 
Revenue Requirements and Delivery Rates Application (the “Application” or “RRA”). This 
Application follows what has been a six year period where the Company was operating under 
the terms of a Performance Based Ratemaking (“PBR”) settlement agreement.  
 
Terasen Gas is seeking in this RRA an increase in its rates for delivery service for a two-year 
period commencing January 1, 2010.  The increase sought for 2010 is 5.3%, with an 
additional effective base rate delivery increase of 4.1% (cumulative increase of 9.4%) in 
2011.  These proposed increases result in modest changes to the annual bill of an average 
Lower Mainland residential customer with an approximate net increase of 2.8% or $31 in 
2010 and an additional 1.7% or $19 in 2011.1

1. The major contributors to the forecast revenue deficiency in 2010 and 2011 are 
external factors beyond the control of the Company.  Mandatory changes to 
accounting standards, for instance, are the largest contributor.  But for accounting 
changes associated with the adoption of International Financial Reporting Standards 
(IFRS), and additional costs related to the introduction of new codes and regulations 
and changes to government policy, the incremental revenue requirement outlined in 
this Application of $27.9 million for 2010 and $49.8 million for 2011 would have been 
a revenue surplus of more than $17.8 million in 2010 and a deficiency of $1.9 million 
in 2011.  These changes in accounting policies will affect the timing of when costs are 
recovered and thereby affect the determination of TGI’s revenue requirements and 
rates.  Increases in the short-term are expected to be offset by lower rates in the 
future. 

  
 
TGI is open to a negotiated settlement of all of the issues, should the parties believe that is a 
possibility.   Otherwise, TGI believes that this Application can be addressed efficiently and 
effectively through a written hearing process.  There are three main reasons why this is the 
case.   
 

 
                                                      
1  Based on a typical annual consumption of a Lower Mainland residential customer consuming 95 GJ. 

This is also based on the current commodity and midstream charges effective April 1, 2009.  

Tom A. Loski 
Chief Regulatory Officer 
 
16705 Fraser Highway 
Surrey, B.C.  V4N 0E8 
Tel:  (604) 592-7464 
Cell: (604) 250-2722 
Fax: (604) 576-7074 
Email:  tom.loski@terasengas.com  
www.terasengas.com  
 
Regulatory Affairs Correspondence 
Email:   regulatory.affairs@terasengas.com 
 

mailto:tom.loski@terasengas.com�
http://www.terasengas.com/�
mailto:regulatory.affairs@terasengas.com�


June 15, 2009 
British Columbia Utilities Commission 
Terasen Gas Inc.  
2010 and 2011 Revenue Requirements and Delivery Rates Application 
Page 2 

 

 

2. The total gross O&M expenses have increased from the level included in the 2009 
projection; however, when considered on a per customer basis and after adjusting for 
inflation, the costs in both 2010 and 2011 are lower than those included in the 2003 
Decision, which formed the basis for the PBR Agreement.  Customers are thus 
obtaining permanent benefits from the efficiency gains obtained through the PBR 
Period. 

 
3. A significant amount of historical and contextual information has been provided with 

this Application. The Commission and intervenors will have that information available 
to them when developing information requests.  The value of having that information 
up front is also to allow all parties to focus on the issues rather than needing to 
request additional information during the IR process.  TGI is also proposing a 
workshop for shortly after the filing of this Application, which should assist in focusing 
the discussion.  TGI is committed to responding to relevant information requests to 
the best of its ability.   

 
TGI is optimistic that the Commission will be in a position to make its determination regarding 
the type of hearing process following the procedural conference proposed for July 9, 2009. 
We believe that, at a minimum, the scope of any oral hearing should be carefully 
circumscribed by procedural order.  The purpose of such a scoping order would be to limit an 
oral hearing to the most significant issues or to those issues that are anticipated to require 
additional process to elicit the evidence. The remaining issues would be efficiently addressed 
based on the written record.   
 
Terasen Gas proposes a timetable that considers the proposed timing of all of the significant 
applications filed or being filed by the Terasen Utilities in 2009.  The timetable acknowledges 
the corresponding workload required for the Commission and all parties.  The proposed 
regulatory timetable will promote an efficient regulatory process.   
 
The proposed timetable is as follows: 
 

Action Date (2009) 

File Application  Monday, June 15, 2009 

Procedural Order (up to Procedural Conference) Thursday, June 18, 2009 

Workshop  Monday, July 6, 2009 

Intervenor Registration Monday, July 6, 2009 

Procedural Conference Thursday, July 9, 2009 

Procedural Order (Timetable and Process) Wednesday, July 15, 2009 

BCUC IR No. 1 Friday, July 17, 2009 

Intervenor IR No. 1 Friday, July 24, 2009 

TGI Response to IRs No. 1 Friday, August 14, 2009 

BCUC IR No. 2 Friday, August 28, 2009 
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Action Date (2009) 

Intervenor IR No. 2 Friday, August 28, 2009 

TGI Response to IRs No. 2 Friday, September 11, 2009 

Negotiated Settlement Process or Hearing (proposed date range) 
Monday, October 19, 2009 

to  Friday, October 30, 2009 

TGI Final Argument Submissions Friday, November 13, 2009 

Intervenor Final Argument Submissions Friday, November 27, 2009 

TGI Reply Argument Submissions Monday, December 7, 2009 

Anticipated BCUC Decision Friday, January 15, 2010 

 
 
Since we are not expecting a Decision in time for permanent rates to be implemented for 
January 1, 2010, TGI respectfully requests an order pursuant to section 89 of the Act for 
interim rates for all non-bypass customers as proposed in this Application for 2010 effective 
January 1, 2010.  Any refund or under-collection following the granting of interim rates would 
be addressed by way of a rate rider to refund or collect from customers the variance between 
the interim rates and the permanent rates ultimately approved. 
 
Yours very truly, 
 
TERASEN GAS INC. 
 
 
Original signed: 
 
Tom A. Loski 
 
 
Attachments 
 
cc (email only):  Parties to the TGI 2004-2009 Multi-Year PBR Settlement 
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I. EXECUTIVE SUMMARY 

With this Revenue Requirements Application (“RRA” or the “Application), Terasen Gas Inc. (“Terasen 

Gas” or “TGI” or the “Company”) is seeking an increase in its rates for delivery service for a two-year 

period commencing January 1, 2010.  The increase sought for 2010 is 5.3 per cent, with an additional 

effective base rate delivery increase of 4.1 per cent (cumulative increase of 9.4 per cent) in 2011.  It 

results in relatively modest changes to the annual bill of an average Lower Mainland residential 

customer with an approximate net increase of 2.8 per cent or $31 in 2010 and an additional 1.7 per cent 

or $19 in 20111

Terasen Gas is the largest natural gas distribution utility in B.C., providing sales and transportation 

services to more than 830,000 customers in more than 100 communities throughout the Province.  TGI 

has many decades of experience in the natural gas business and a proven record of offering a reliable 

supply of natural gas, delivered safely and efficiently at a reasonable cost.  The efficiencies achieved 

during the past six years (the “PBR Period”) under the performance-based rate (“PBR”) settlement 

agreement (the “PBR Agreement”)

.  The forecasted costs underlying TGI’s delivery rate proposals are reasonable and 

prudent.  The contemplated investment in the business for 2010 and 2011 is necessary to ensure that 

the Company continues to be able to provide safe, reliable and cost effective service to its customers 

and to permit it to meet the evolving needs of its customers, stakeholders and shareholder. 

 

2

The primary drivers of the requested rate increases for 2010 and 2011 are the significant changes taking 

place in the external operating environment.  The single largest contributor to the requested rate 

increase, for instance, is accounting changes associated with the adoption of new accounting standards 

applicable to TGI.  But for the accounting changes, the revenue requirement would have indicated a rate 

decrease for 2010 and a small increase for 2011.  TGI must respond to the accounting changes.  Our 

response to the evolving needs of customers, communities and changing government policy will define, 

 have translated into a lower starting point for the Company’s per 

customer Operations and Maintenance (“O&M”) forecasts in 2010 (inflation adjusted) than was the case 

in 2003.  TGI believes that it must build on that success and continue to invest in operational excellence 

and in delivering energy solutions to our customers. 

 

                                                           
1  Based on a typical annual consumption of a Lower Mainland residential customer consuming 95 GJ.  This is also 

based on current commodity and midstream charges effective April 1, 2009. 
2  The two-year extension of the PBR Agreement, which came into effect January 1, 2008, was approved by the 

Commission pursuant to Order No. G-33-07 dated March 23, 2007.  The original four year PBR Agreement, 
following a Negotiated Settlement Process, approved by the British Columbia Utilities Commission (the 
“Commission” or “BCUC”) pursuant to Order No. G-51-03, dated July 29, 2003.  For the purposes of this 
Application, the original four year PBR Agreement and the two year extended PBR Agreement will collectively 
be referred to as the “PBR Agreement”.  Additionally, throughout this Application the six year period 
commencing January 1, 2004 and ending December 31, 2009 will be referred to as the “PBR Period”. 
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in large part, the long-term success of the Company.  The proposals included in this Application provide 

the foundation for meeting the challenges and capturing the opportunities presented by TGI’s external 

operating environment.   

 

The remainder of this Executive Summary follows the organization of the Application. 

External Situational Context 

The external factors that compel a response from TGI in this Application include: BC’s evolving provincial 

energy and environmental policies; Terasen Gas’ level of competitiveness as an energy provider; the 

changing expectations of customers, regulators and other stakeholders; changing economic and 

demographic realities; and changes in financial accounting standards.  These factors, taken together, 

place increasing demands, and pressure on our base gas business.  At the same time, these factors 

present opportunities to provide new energy solutions to our customers that, in conjunction with gas, 

help customers achieve energy efficiency and reduce their impact on climate change.  The key external 

factors driving our intention in 2010 and 2011 to continue investing in our core business and in 

alternative energy solutions are described briefly below.  Additional details on Alternative Energy 

Solutions are provided in Part III, Section C, Tab 3 of this Application.  

(a) Evolving energy and environmental policies   

Energy policy at all levels of government is increasingly focused on addressing climate change through 

the reduction of greenhouse gas (“GHG”) emissions, energy conservation, and the development of 

alternative (and renewable) energy sources.  Provincial policy and recent amendments to the Utilities 

Commission Act (the “Act”) have given utilities such as Terasen Gas the responsibility for implementing 

the Provincial government’s energy objectives. In fact, energy policy calls upon utilities to play an 

integral role in doing this very thing.3

                                                           
3  For example, BC Energy Plan: A Vision for Clean Energy Leadership, Policy #3 (Encourage utilities to pursue cost 

effective and competitive demand side management opportunities) and Policy #4 (Explore with B.C. utilities 
new rate structures that encourage energy efficiency and conservation) are policies objectives that give 
direction to the roles that utilities need to play.    

  The implications of these policies for Terasen Gas are profound, 

and TGI is compelled to respond.   

 

Accordingly, this Application seeks British Columbia Utilities Commission (“BCUC” or the “Commission”) 

approval to support and build on the portfolio of Energy Efficiency and Conservation (“EEC”) programs 

approved in TGI’s 2008 EEC Application.  This Application also outlines a number of new initiatives that 

are aimed at providing customers with a range of energy solutions in addition to, and frequently in 

conjunction with, natural gas.   
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Due to its inherent advantages (i.e. lowest emissions of the fossil fuels, no/low particulate matter), TGI 

believes that natural gas will continue to be a part of providing the province with a long-term and 

sustainable energy solution. Natural gas is well suited to providing consumers with clean air and 

affordable comfort. While alternative energy sources may emerge as the appropriate source for some 

applications, natural gas will remain the right energy source for many customer applications, either on 

its own or in tandem with other energy sources, given its relative stage of commercial and technological 

development. When fuel alternatives exist it is imperative that the appropriate rates and incentive 

mechanisms, as well as consistent messaging and appropriate customer support from TGI, are in place 

to encourage the efficient use of energy through market-based approaches. In this way, carbon 

reduction may be enhanced through energy choice.  

(b) The changing expectations of customers, regulators, and other stakeholders  

The expectations of customers, regulators, and other stakeholders are changing with increased concerns 

about GHG emissions and energy efficiency and a renewed interest in public safety and security.  While 

many customers continue to see natural gas as the right fuel choice for particular applications, 

customers are also seeking out ways to reduce energy consumption and are examining energy choices 

that can be used as an alternative to, or in conjunction with, natural gas.  Communities are becoming 

more engaged in energy planning and Terasen Gas must invest to ensure that it continues to meet these 

evolving expectations.  This Application outlines a number of key areas of investment for 2010 and 2011.  

(c) Terasen Gas  level of competitiveness as an energy provider 

TGI’s competitive position in B.C. continues to decline with increases in natural gas prices and the 

gradual erosion of the cost advantage of natural gas over electricity.  This is occurring, despite natural 

gas market prices improving relative to other energy commodities (such as oil) in the North American 

marketplace. Terasen Gas faces challenges in the B.C. marketplace due to the differing nature of how 

natural gas and electricity prices are set into customer rates. These factors reduce new customer 

additions, and the throughput levels of existing customers, as customers are incented to reduce their 

energy consumption or look for cheaper alternatives to meet their energy needs.  All else equal, 

reduced demand for natural gas puts upward pressure on revenue requirements and delivery rates.  

These economic considerations are compounded by how the reality of climate change and the focus on 

GHG emissions can change some customers’ perception of natural gas.  TGI believes that it must invest 

in and adapt its business model to meet these challenges. 

 

The Terasen Utilities (TGI, Terasen Gas (Vancouver Island) Inc. (“TGVI”) and Terasen Gas (Whistler) Inc. 

(“TGW”)) filed a separate application with the Commission on May 15, 2009, seeking to correct the 

mechanism for determining Return on Equity (“ROE”) and, for Terasen Gas, to increase the equity 
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component of its capital structure to allow the Terasen Utilities an opportunity to earn a fair return on 

investment (the “ROE Application”).  This Application does not discuss the ROE Application or any 

resulting impacts on the Company’s revenue requirements and rate proposals.  However, following a 

decision on the ROE Application, the Company proposes to incorporate the results of that decision in its 

2010 and 2011 revenue requirements and rate proposals.   The opportunity to earn a fair return is 

integral to the financial health of Terasen Gas.  Maintaining the financial health of TGI ultimately has a 

beneficial impact on customers.  

(d) Changing Economic and Demographic Realities 

There have been significant changes in global, regional, and local economic conditions since the last 

Revenue Requirement Application was filed in 2003.  These changes have meaningful implications for 

Terasen Gas’ customers. It will impact their ability to pay for energy, impair their ability to make 

investments in energy conservation measures, lower customer additions and reduce customer demand 

for energy consumption.  In addition to this economic downturn, Terasen Gas faces demographic 

challenges as do other employers across the country.  We must develop different strategies to manage 

these realities to ensure that we can continue to meet the needs of our customers.  

(e) Changes in financial accounting standards  

Canadian accounting standards are entering a time of unprecedented change.  Canadian utilities will be 

required to comply with International Financial Reporting Standards (“IFRS”) for financial reporting 

periods commencing on or after January 1, 2011.  Comparative figures for 2010 must also be restated to 

be in compliance with IFRS.  These changes in accounting policies will affect the timing of when costs are 

recovered and thereby affect the determination of the Company’s revenue requirements and rates.  

Related to this issue, it is expected that rates will rise in the short term, but that this will be offset by 

lower rates in the future.  Accounting changes are the most significant driver of the rate increases 

sought for 2010 and 2011. 

Respected and Trusted Operator 

The Company takes pride in providing safe, reliable and cost effective utility service to customers on fair 

and reasonable terms.  Since 2004, both the customers and shareholders of Terasen Gas have benefited 

from the current PBR Agreement.  During this time, service quality levels have generally been met, 

customer satisfaction levels have increased and customer delivery rates have remained essentially flat.   

 

Part III, Section B of this Application addresses the Company’s role as a respected and trusted operator 

by reference to the following five key areas of focus:  
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1. Company’s Corporate Governance Structure and Management Processes and Controls; 

2. Delivery of Customer Service and Delivery Rates paid by our Customers; 

3. Operational Performance; 

4. Employee Impacts; and 

5. Financial Results, for the benefit of customers and our shareholder.  

 

Part III, Section B addresses these five areas of focus in the context of the past and the future.  “The 

Past” describes how Terasen Gas has responded successfully to various challenges throughout the PBR 

Period.  Our response to ongoing challenges, and how those challenges will shape our future actions, are 

discussed under “The Future” heading.   

The Past 

(a) The Company’s Corporate Governance Structure and Management Processes and Controls 

Terasen Gas is committed to continuous improvement and Operational Excellence for the benefit of its 

customers and shareholders.  For Terasen Gas, Operational Excellence means the prudent combination 

of service quality to our customers, and the cost of providing those services, while ensuring employee 

and public safety, and operating in an environmentally responsible manner.  TGI’s strong corporate 

governance structure, with clear division of management responsibilities and well defined policies and 

procedures that are  monitored for performance, is important for achieving Operational Excellence. 

 

During the PBR Period there have been a number of significant changes in the external environment 

experienced by TGI.  The Company has successfully managed these challenges, while delivering 

Operational Excellence.  The efficiencies achieved to date, through activities such as the Utilities 

Strategy Project (“USP”)4

(b) The Delivery of Customer Service and Delivery Rates Paid by our Customers 

 provide evidence of Operational Excellence and the effectiveness of the new 

management structure now in place.  While the needs of our customers and shareholder will continue 

to evolve, Terasen Gas believes the management structure and processes currently in place will provide 

a solid foundation to ensure the delivery of safe, reliable and cost effective service to customers. 

Customers have realized significant value over the PBR Period in the Company’s delivery of safe, reliable 

and cost effective service.  Over the PBR Period, Terasen Gas has achieved record high levels of 

customer satisfaction and has generally met or exceeded the levels set out in the Service Quality 

Indicators (“SQIs”).  At the same time, customers also saw delivery rates hold steady when compared to 

                                                           
4   USP was a major re-design of the management structure of the Company at the end of 2003. 
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inflation.  All of this has been accomplished in a period where overall normalized demand for natural gas 

has declined, the rate of customer growth (which peaked in 2005) has declined in the last four years of 

the PBR Period, and the expectations of customers have evolved.  However, with this success comes 

increased expectations and, when combined with changing customer expectations, evolving 

government policy, and changes in the competitive environment, Terasen Gas will have to invest more 

in its customer care service in order to improve the current levels of service to meet the evolving needs 

of customers.  As part of this goal, the Company filed its Customer Care Enhancement Project 

Application on June 2, 2009, with the expectation that the new project components will be in service on 

January 1, 2012. 

(c)  Operational Performance 

Underpinning Terasen Gas’ success to date is the Company’s ability to consistently excel in operational 

performance by proactively responding to evolving regulatory and business needs.  Code compliance, 

carbon management, sound development and execution of an Information Technology (“IT”) strategy, 

and delivering on major projects are fundamental to Terasen Gas being regarded as a respected and 

trusted operator.   

 

Terasen Gas has a solid history of code compliance and has implemented management systems and/or 

operating practices to ensure compliance including an Integrity Management Plan (“IMP”) and an 

Environmental Management Plan (“EMP”).   The Company has a long standing history of being proactive 

in the area of operating emissions management and continues to be proactive in looking for improved 

ways to provide safe, reliable, cost effective and environmentally responsible service.  

 

Terasen Gas has implemented an IT strategy that focuses on adopting industry best practices.  Key 

aspects of this strategy are scheduled refreshes of key equipment, infrastructure and application 

software, and standardization of processes and infrastructure where appropriate.   

 

Terasen Gas also has an established record for successfully implementing major capital projects, helping 

to provide safe, reliable and efficient gas service to customers.  Over the  PBR Period, Terasen Gas has 

maintained its track record by implementing a number of major capital projects successfully including 

the Low Pressure System Renewal, Distribution Mobile Solution, Nucleus Deal Capture, Transmission 

Automated Mapping/Facilities Management (“AM/FM”), Customer Attraction Front End (“CAFÉ”), 

Service Delivery Enhancement and Commodity Unbundling.   
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(d) Employee Impacts 

Operational Excellence and meeting the needs of our customers requires investment in our human 

resources.  During the PBR Period, Terasen Gas has focussed on retaining, attracting, and motivating 

employees.  The key areas where Terasen Gas has demonstrated its commitment to its employees are in 

employee safety, managing changing employee demographics, and developing talent.  Terasen Gas has 

set increasingly challenging safety goals, undertaken a variety of steps to mitigate demographic 

challenges, taken a proactive approach to disability management and maintained a strong focus on 

employee development and training. 

 

For the purposes of compensation and benefits, Terasen Gas’ workforce is separated into three primary 

groups: executives, management and exempt (“M&E”) employees and unionized employees 

represented by the International Brotherhood of Electrical Workers (“IBEW”) and Canadian Office and 

Professional Employees (“COPE”).  While the details of the compensation and benefits programs vary 

between these three groups, the Company applies the same philosophy and approach to compensation 

and benefits for all employees.  This approach includes a total compensation package that rewards 

employees with competitive base salaries and wages, incentive compensation, benefits, and paid time-

off. 

 

In 2006 and 2007, Terasen Gas reached five-year labour agreements with the IBEW and COPE 

respectively.  These agreements introduced significantly greater flexibility in work management, and in 

implementing common flexible benefits and post-retirement benefit plans.  

 

The Company has demonstrated a prudent and responsible approach in managing overall employee 

costs, including headcount during the PBR Period.  Terasen Gas has taken steps to create an efficient 

and effective talent management structure which has allowed us to meet our objectives of retaining, 

attracting, and motivating employees, which has in turn supported the Company’s goal of achieving 

Operational Excellence. 

(e) Financial Results: For the Benefit of Customers and our Shareholder 

A key element of the PBR Agreement was the establishment of the earnings sharing mechanism 

(“ESM”).  The ESM allowed for a 50:50 sharing between customers and the Company in earnings above 

and below the allowed ROE, beginning in 2004.  The PBR Agreement structure and the ESM were 

designed to encourage efficiencies over a longer term, and to enhance the speed and opportunity for 

pay back on investments in efficiencies from realized savings.   
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Savings have been achieved in both O&M and capital expenditures, resulting in depreciation savings and 

rate base reductions.  Total earnings available for sharing during the PBR Period are expected to be close 

to $138 million, of which an estimated $69 million benefit will have accrued to customers.5  Projected 

Gross O&M expenses of $195.1 million for 2009 are significantly lower than the 2003 Decision6

(a)  The Company’s Corporate Governance Structure and Management Processes and Controls  

 in real 

dollars ($204.7 million).  This has been achieved despite the actual labour inflation during the PBR 

Period (approximately 3 per cent) being a full percentage point higher than the average Consumer Price 

Index (“CPI”) from the Annual Reviews, which has been used to adjust to the real O&M expenses.  This 

additional labour inflation has been absorbed through the productivity improvements and efficiency 

gains during the PBR Period.  On a per customer basis, the efficiency gains achieved through O&M are 

even more significant, showing, in real terms, a decrease from $266 per customer in 2003 to $234 per 

customer in 2009. 

The Future 

Terasen Gas is proud of the level of service and savings provided to customers during the PBR Period. 

The Company recognizes that service can, and we believe it should, continue to be enhanced to meet 

evolving customer needs. While Terasen Gas will strive for continuous improvement in its pursuit of 

Operational Excellence, the Company has exhausted opportunities for significant incremental efficiency 

gains.  The time has come to make investments in Terasen Gas’ business to meet the evolving needs of 

our customers.  TGI cannot remain a respected and trusted operator by being complacent.  TGI's 

external situational context presents major challenges. It is critical to meet the long-term interest of our 

customers  that we enhance and capture opportunities as they present themselves.  This Application 

outlines our proposals for 2010 and 2011.  The plan calls for investment in management controls, 

enhanced customer service to address the evolving needs of customers, related operational impacts, 

and human resources.  The discussion of our plan for 2010 and 2011 builds on the same factors 

addressed in the context of “The Past”.   

Terasen Gas must continue to invest in the controls and management constructs (including IT Systems) 

that are necessary to ensure that TGI continues to meet and, when appropriate, exceed corporate 

governance and regulatory requirements while enabling growth.   

 

As a responsible operator, Terasen Gas must continue to increase its efforts to improve safety measures.  

Terasen Gas must take the necessary steps to ensure an appropriate level of security for both its 

                                                           
5  Part III, Section B, Tab 1, Table B-1-9:  Customers Realized $69 million in Savings as a result of the ESM 
6  2003 Revenue Requirements Application Decision and Order No. G-7-03, dated February 4, 2003 
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physical assets (pipes, stations and buildings) and soft assets (computer systems and infrastructure).  

This includes enhancing its capabilities related to disaster recovery, business continuity and emergency 

response programs.  TGI also believes there is a need to increase the awareness of customers and the 

public with respect to gas safety matters in order to enhance public safety. 

(b) The Delivery of Customer Service and Delivery Rates Paid by our Customers 

Excellence in customer service requires not only satisfying SQIs today, but also being able to meet 

evolving customer needs and expectations as they arise.  One area for improvement is in TGI’s 

outsourced meter-to-cash7

“It is important for British Columbians to understand the appropriate uses of different forms of 

energy and utilize the right fuel, for the right activity at the right time.  There is the potential to 

promote energy efficiency and alternative energy supplemented by natural gas.  Combinations of 

 activities.  Terasen Gas does not regard the current comprehensive 

outsourcing arrangement and legacy customer information system (“CIS”) platform as a sustainable 

solution going forward.  Transitioning away from a comprehensive outsourcing arrangement is a critical 

component of the Company’s long-term strategic direction.  The Customer Care Enhancement Project is 

part of the solution that is contemplated to go into effect in 2012.  In the shorter term, as reflected in 

this Application beginning in 2009 and through the 2010/2011 forecast period, the Company will be 

increasing its efforts to improve the quality of our customer care activities while bridging to an orderly 

transition for implementation of the new customer care delivery model effective 2012.  The details are 

described in Part III, Section C, Tab 9. 

 

Customers are increasingly expecting Terasen Gas to provide information and advice, and deliver a 

range of energy solutions including gas, energy efficiency and conservation measures, and alternative 

energy sources.  In accordance with the Commission’s direction in response to the Company’s recent 

EEC Application, Terasen Gas seeks approval in this Application to expand the existing portfolio of cost-

effective EEC programs and spending for 2010 and 2011.  The details of the proposal are described in 

Part III, Section C, Tab 3 of the Application. 

 

In response to changing expectations, the Company also proposes to offer integrated and 

comprehensive, alternative energy solutions in conjunction with the use of natural gas.  This will allow 

customers to consider the use of natural gas alone or with a complementary fuel choice in an integrated 

solution where natural gas may otherwise not have been considered.  This is supported by the policy 

statement from the 2007 BC Energy Plan that states: 

 

                                                           
7  Meter-to-Cash – A phrase used to describe the customer service processes that are involved between reading 

the customer’s utility meter and receiving payment from the customer. 
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alternative energy sources with natural gas include solar thermal and geothermal.  Working with 

municipalities, utilities, and other stakeholders the provincial government will promote energy 

efficiency and alternative energy systems, such as solar thermal and geothermal throughout the 

province.”8

• “The community, with its use of energy in houses, business, institutions, industry and 

transportation, is the most promising place to act.” 

 

 

There is a growing acceptance that comprehensive energy planning must occur within communities or 

at a community level.  The QUEST (Quality Urban Energy Systems of Tomorrow) White Paper I states 

that: 

• “An integrated approach at that level allows balancing energy demand and supply between 

different sectors, accounting for the impact of one system versus the other, and leads to optimal 

results in providing community services.” 

• “Integration of energy systems at the community level brings the maximum economic, social and 

environmental benefits.”9

 

 

Indeed, the majority of BC municipalities have committed to the provincial government to become 

carbon neutral by 2012.10

Using a community view, or QUEST approach

  This obligation will be reflected in local bylaws and thus change the way 

developers must plan for energy requirements.  Local governments have long been important partners 

for Terasen Gas, but they have now become even more critical.  

 
11, and the SMART Gas Strategy for BC12

                                                           
8 See Appendix C-2 for a copy of Energy Plan 2007: A Vision for Clean Energy Leadership, page 21 
9  See Appendix C-22 for a copy of  QUEST White Paper I 
10  See Appendix C-15 for a copy of British Columbia Climate Action Charter  
 Over 120 local governments have Charters with the provincial government that include the following 

commitments:  
(a)  fostering co-operative inter-governmental relations;  
(b)  aiming to reduce GHG emissions, including both their own and those created by others;  
(c)  removing legislative, regulatory, policy, or other barriers to taking action on climate change;  
(d)  implementing programs, policies, or legislative actions, within their respective jurisdictions, that facilitate 

reduced GHG emissions, where appropriate;  
(e)  encouraging communities that are complete and compact and socially responsive; and  
(f)  encouraging infrastructure and a built environment that supports the economic and social needs of the 

community while minimizing its environmental impact.  
11  See Appendix C-22 for a copy of QUEST White Paper I and Appendix C-49 for a copy of QUEST White Paper II 
12  See Appendix C-14 for a copy of A Vision for British Columbia’s Energy Future: Smart Gas Strategies 

 , utilities like 

Terasen Gas can play a significant role in developing community energy solutions to meet community 

and customer needs.  We are well positioned to be delivering these solutions given our broad 
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geographic footprint, skilled workforce, knowledge and experience.  Our customers’ interests are best 

served by Terasen Gas being - and being perceived by municipalities and communities as - a provider of 

solutions for natural gas and/or alternative energy delivery.  

 

The Company has begun to undertake projects that reflect this commitment and expects to offer the 

following alternatives in the next several years: 
 

1. Bio-gas ; 

2. LNG and CNG for transportation tariffs; 

3. Solar thermal; and 

4. Geo Thermal and District Heating. 

 

As set out in Part III, Section C, Tab 3, the Company proposes a regulatory model for assessing 

opportunities in these areas.  This model includes specific economic tests.  The biogas model, in Pilot 

Phase, involves a cap on cost of supply and a limit on quantity.  The purpose of these tests will be to 

ensure that the cost of providing service to prospective customers will not unduly impact existing 

customers, while the addition of new customers to share in delivery costs helps to offset the impacts of 

declining use rates on the existing customer base.  As set out in Part III, Section C, Tab 12, Terasen Gas 

seeks approvals for various new rate schedules and the costs associated with providing these services to 

customers.  We believe that it is in the interest of both existing and future customers that Terasen Gas 

not only be able to offer these services, but that the programs, development and sales costs of these 

activities for the forecast period form part of the costs to be recovered from customers as part of this 

RRA . 

(c)  Operational Performance 

Terasen Gas will continue to act as a responsible corporate citizen, having regard for the environmental 
impacts of its activities in the communities in which it does business.  As the future unfolds with 
increases to the Provincial Carbon Tax and the anticipated introduction of Cap and Trade systems, the 
Company must ensure it continues to provide leadership in its environmental stewardship activities, 
even though these activities will cause upward pressure on the Company’s costs.   

(d) Employee Impacts 

TGI, like many companies, is entering a critical stage in a labour market that is challenged on two fronts 

by an aging workforce and a limited supply of younger, skilled workers graduating from trades and 

technology programs.  In order to maintain the safe, secure and reliable service our customers expect, 

TGI needs to strengthen the foundation of its end-to-end Talent Management systems and processes.  
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This need lies at the heart of the long-term Human Resources vision to, “Retain, attract, develop and 

motivate the right people to achieve desired business results”.   

(e) Financial Results: For the Benefit of Customers and our Shareholder 

Terasen Gas is prudently managing costs and resources and drawing on improvements made over the 

course of the PBR Period.  TGI is committed to continuing to provide for efficiencies and benefits to 

customers and recognizes that to do so it must invest to meet the challenges and evolving expectations 

of its customers.  The investment proposed in this Application is in the long-term best interests of 

customers and the Company.  The Company must also reflect the changes to accounting standards in 

order to be compliant with IFRS, although this will cause upward pressure on revenue requirements and 

customer rates during the period of this RRA. 

Continued Investments in Base Business and New Energy Solutions 

TGI has determined that the Company’s delivery margin revenue deficiency is $27.9 million in 2010 and 

a further $21.9 million in 2011, ($49.8 million on a cumulative basis) when compared to revenue from 

existing 2009 delivery rates.  This is equivalent to an approximate effective base delivery rate increase of 

5.3 per cent in 2010 and an additional effective base rate delivery increase of 4.1 per cent (cumulative 

increase of 9.4 per cent) in 2011.  

 

To implement these increases, TGI proposes that the basic charge and administration fees be held at 

existing approved 2009 levels and that the volumetric and demand based delivery rates be adjusted to 

recover the revenue requirement increase in 2010 and 2011.  TGI believes that this proposal is 

consistent with the 2007 BC Energy Plan Policy Action Item 4, which called on utilities to implement 

innovative rate designs.13

As TGI emerges from six years under the PBR Agreement, this Application demonstrates that the overall 

picture is a favourable one with respect to the management of the Company’s controllable costs.  This is 

reflected in the fact that the primary factors driving the requested rate increases for 2010 and 2011 are 

factors that TGI would characterize under the existing PBR Agreement as “exogenous factors”.  They 

  TGI believes this rate design supports its energy efficiency efforts and meets 

the evolving expectations of customers. 

 

                                                           
13  Policy item #4 from Energy Plan 2007: A Vision for Clean Energy Leadership- Explore with B.C. utilities new rate 

structures that encourage energy efficiency and conservation. All utilities are encouraged to explore, develop 
and propose to the Commission additional innovative rate designs that encourage efficiency, conservation and 
the development of clean or renewable energy. 
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represent the significant changes in the external operating environment and TGI’s proposed response to 

them for 2010 and 2011.   

 

The major contributor to the forecast revenue deficiency in 2010 and 2011 is mandatory changes to 

accounting standards.  The most significant of these accounting standard changes are: 

• reductions in the amount of overheads capitalized; and  

• increases in depreciation expense.  

 

These two items, in aggregate, account for a cumulative impact of $42.9 million in 2010 and $43.4 

million in 2011.  Accounting changes also impacted the forecast gross level of O&M expenses, as has the 

introduction of new codes and regulations and changes to government policy.  In total, these three 

factors have contributed to an increase in the 2010 revenue requirements of $2.8 million and $4.5 

million in 2011.  But for these changes, the cumulative revenue requirement outlined in this Application 

of $27.9 for 2010 and $49.8 million for 2011 would have been a revenue surplus of $17.8 million in 

2010, and a deficiency of $1.9 million in 2011.  

 

This Application also shows that customers have obtained a permanent benefit of significant savings 

during the PBR Period through prudent management.  Indeed, the most significant offsetting factor in 

the 2010 and 2011 revenue requirement is savings resulting from the rebasing of the savings achieved 

through the PBR Period.  These savings total approximately $22.4 million and are composed of $6.7 

million related to net O&M savings and $19.3 million related to capital savings, offset by changes in late 

payment charges and income taxes.    

 

The result is that the efficiencies achieved through the PBR Period have translated into a lower starting 

point for our per customer O&M forecasts in 2010 (inflation adjusted) than was the case in 2003.  Thus, 

while the total gross O&M expenses have increased from the level included in the 2009 projection, 

when adjusted for inflation the per customer O&M costs in both 2010 ($245) and 2011 ($249) are lower 

than those included in the 2003 Decision ($266).  Terasen Gas views this result as a significant 

demonstration of the legacy of efficiency gains realized through the PBR Period, continuing to be in 

effect into the future for the benefit of customers. 

 

TGI notes that another offsetting factor is an increase in sales margin and other revenues caused by 

increases in the customer base and increases in commercial use rates and SCP revenues.  These 

amounts total $12.7 million in 2010 and $15.1 million in 2011. 
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The details of these results and the proposals that have been summarized above, are set out in Part III, 

Section C of the Application, entitled Continued Investments in Base Business and New Energy Solutions.  

It provides detailed forecasts of demand and cost structure for the forecast period, accompanied by an 

explanation of why the costs are appropriate and reasonable.  We also present, in detail, our proposed 

responses to the significant challenges identified in the external situational context section of the RRA.  

The Approvals Sought 

Part III, Section D, details the specific requests for which we are seeking Commission approval.  As stated 

above, we believe that the forecasted costs included in this Application, which underpin our delivery 

rate proposals, are prudent and required to meet the evolving needs of our customers and shareholder. 
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II. INTRODUCTION 

Terasen Gas is the largest natural gas distribution utility in BC, providing sales and transportation 

services to more than 830,000 customers in more than 100 communities throughout the Province.14

Terasen Gas is seeking in this RRA an increase in its rates for delivery service for a two-year period 

commencing January 1, 2010.  The increase sought for 2010 is 5.3 per cent, with an additional effective 

base delivery rate increase of 4.1 per cent (cumulative increase of 9.4 per cent) in 2011.  These proposed 

increases result in relatively modest changes to the annual bill of an average Lower Mainland residential 

customer with an approximate net increase of 2.8 per cent or $31 in 2010 and an additional 1.7 per cent 

or $19 in 2011.

  TGI 

has many decades of experience in the natural gas business with a proven record for offering a reliable 

supply of natural gas, delivered safely and efficiently at a reasonable cost.  TGI’s commitment to 

maintain that proven record through changing circumstances is reflected in the proposals set out in this 

Application. 

 

15

The PBR Agreement under which TGI currently operates

   

 

TGI will invest to maintain safe, reliable and cost-effective service to customers, and to meet the 

challenges presented by our operating environment.  TGI’s response to the changing environmental and 

energy spectrum outlined in this Application also includes investment in EEC initiatives.  TGI has 

presented in this Application rate structures and regulatory models to support new alternative energy 

solutions, such as gas compression service for Natural Gas Vehicles, biogas upgrading, geothermal and 

district energy systems.  These new service offerings will augment TGI’s base natural gas business, and 

help our customers to meet challenges and capture opportunities presented by a new focus on climate 

change and alternative energy sources.  As this RRA demonstrates, the forecasted costs underlying these 

delivery rate proposals and the proposed service offerings are reasonable and prudent and necessary to 

meet the evolving needs of TGI’s customers, stakeholders and shareholder.  The specific orders sought 

are included in Part III, Section D.   

 
16

                                                           
14  See Appendix B-1 for a copy of Company History and Appendix B-2 for a copy of TGI Service Areas. 
15  Based on a typical annual consumption of a Lower Mainland residential customer consuming 95 GJ. This is also 

based on the current commodity and midstream charges effective April 1, 2009.  

 comes to an end on December 31, 2009. 

Customers have obtained permanent benefits from the efficiency gains obtained through the PBR 

16  The two-year extension of the PBR agreement, which came into effect January 1, 2008, was approved by the 
Commission pursuant to Order No. G-33-07 dated March 23, 2007.  The original four year PBR agreement, 
following a Negotiated Settlement Process, approved by the British Columbia Utilities Commission (the 
“Commission” or “BCUC”) pursuant to Order No. G-51-03, dated July 29, 2003. For the purposes of this 
Application, the original four year PBR agreement and the two year extended PBR agreement will collectively 
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Period. 17

1. Performance Based Rate Agreements and the Traditional Revenue Requirement Model 

  The efficiencies achieved during the PBR Period have translated into a lower starting point, on 

a per customer basis, for O&M forecasts in 2010 (inflation adjusted) than was the case in 2003.  Thus, 

although the total gross O&M expenses are forecast to increase modestly from the level included in the 

2009 projection, the per customer O&M costs in both 2010 and 2011, after adjusting for inflation, are 

actually lower than those that formed the basis for the 2003 Decision.  See Appendix B-4 for a details of 

TGI’s Key Operating Facts 2003-2009. 

 

The requested rate increases for 2010 and 2011 are being driven by the significant changes taking place 

in TGI’s external operating environment.  The single largest contributor to the requested rate increase, 

for instance, is accounting changes associated with the adoption of new accounting standards applicable 

to TGI.  But for the accounting changes, the revenue requirement would have indicated a rate decrease 

for 2010 and a small increase for 2011.    

 

TGI recognizes, however, that the changing environment involves much more than changes in 

accounting standards.  It extends to evolving needs of customers and communities, the effect of 

changing economic times for our customers, and government policy impacts.  We must invest in our 

core business and enhance our ability to provide comprehensive energy solutions for customers.   

 

The PBR Agreement, encompassing the original settlement agreement and the two-year extension, has 

served customers and the Company well.  TGI also believes its reputation as a respected and trusted 

operator has been solidified during the past six years under the PBR Agreement.  TGI explored the 

possibility of a further extension of the current PBR Agreement prior to filing this Application.  However, 

after receiving input from parties to the settlement, TGI ultimately concluded that a return to a 

traditional regulatory model for the 2010 and 2011 period would be the most effective regulatory 

construct.   

 

With respect to the two-year scope of this Application, there are three main reasons why a two-year 

RRA is appropriate at this time.  These reasons are:  

• The change to IFRS will cover a two year period and a two year RRA provides a stable base over 

which IFRS can be implemented.  Any unforeseen impacts of IFRS can then be dealt with 

                                                                                                                                                                                           
be referred to as the “PBR Agreement”. Additionally, throughout this Application the six year period 
commencing January 1, 2004 and ending December 31, 2009 will be referred to as the “PBR Period”. 

17  See Appendix B-3 for a copy of Regulatory History 
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comprehensively in 2012.  The adoption of IFRS is the single largest driver of the requested rate 

increases in 2010 and 2011.  

• The two-year RRA is consistent with the timeline being considered for a potential amalgamation 

of the three Terasen Utilities, driven by the elimination of the Royalty Revenues for TGVI at the 

end of 2011. 

• The timing is consistent with the implementation of the Company’s proposed Customer Care 

Enhancement Project, as outlined in the application filed with the Commission on June 2, 2009. 

 

The Company is hopeful that the outcome of this RRA will provide the basis for further discussion about 

a subsequent multi-year PBR plan.  PBR plans could, in the future, provide the means to continue to 

promote further alignment of interests between customers and the Company.  Any prospective PBR 

plans must be grounded in the external reality facing the Company at that time.  It must account for our 

need to respond to the evolving expectations of customers, government policy developments, safety 

and reliability obligations, accounting standards, and the need to invest in human resources.  All of these 

factors affect our ability to serve our customers.   

 

2. Organization of this Application 

TGI has endeavoured to present a comprehensive filing and has included a significant amount of 

historical data and contextual information with the objectives of ensuring transparency and increasing 

the efficiency of the regulatory review process.  We are hopeful that our inclusion of this information 

with the Application will reduce the need for information requests intended to obtain data, and allow all 

parties to focus on the matters considered to be of greatest significance.   

 

The remaining sections of this Application are:   

A. The External Situational Context 

B. Terasen Gas as the Respected and Trusted Operator 

C. Continued Investments in Base Business and New Energy Solutions 

D. The Approvals Sought with this Application 

E. Appendices Overview 

 

A series of appendices are also provided as outlined in Section E. 

 

The content of each of these sections is summarized briefly below.   
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a) The External Situational Context 

TGI determined forecast demand and costs for the RRA with reference to a number of external factors, 

described in Part III, Section A, External Situational Context.  We must account for these factors in this 

Application to ensure that our business is able to evolve to reflect changing circumstances.  The 

Application identifies the following five external realities: 

 

1. Evolving Energy Policy:  Energy policy at all levels of government is increasingly focused on 

addressing climate change and energy conservation.  This policy, while laudable, represents a 

challenge to TGI’s core business of providing natural gas service which must be addressed. It 

also represents an opportunity on which TGI can capitalize with the right investments and 

regulatory constructs in place.  The new service offerings discussed in this Application, for 

example, represent a response to the challenges and opportunities presented by government 

policy.  

 

2. Evolving Expectations:  Expectations of customers, regulators, and other stakeholders are 

evolving.  There is a growing interest among customers in reducing consumption and finding 

alternative energy options.  Communities are becoming engaged in energy planning.  There is 

increased regulatory attention on particular aspects of safety and security.  Terasen Gas will 

have to take action to continue meeting their respective needs.  Investment in EEC programs; 

investment in our ability to provide safe, reliable and cost-effective gas service; and, investment 

in new service offerings, are appropriate responses to changing expectations. 

 

3. Competitive Position:  Despite improvements in its pricing relative to other energy commodities, 

the rise in absolute gas prices as compared to embedded electricity costs in B.C. and how 

customer rates are set for natural gas and electricity continues to create a competitive challenge 

for TGI.  This affects our ability to attract new customers, and also affects the energy 

consumption patterns of existing customers.  This, in turn, affects delivery rates.   

 

4. Economic Conditions:  The recent economic downturn has impacted our customers, which in 

turn affects delivery rates for customers. Lower housing starts, for instance, lead to fewer 

customer attachments, lower overall consumption both of which affects delivery rates.   

 

5. Changing Accounting Standards:  Accounting standards and related guidance are in flux.  The 

changes in accounting policies do not change the amount of total costs to be recovered from 

ratepayers, but changing standards do affect the timing of when those costs may be recovered.  

It is expected that rates will rise in the short term, but this initial increase will be offset by lower 
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rates in the future related to this development.  Accounting changes associated with the 

adoption of IFRS are the single greatest contributor to the requested delivery rate increases in 

2010 and 2011.   

 

We are committed to meeting the challenges presented by these external realities.  We also recognize 

that the situational context presents opportunities.  Our response to the external realities is discussed in 

the remaining sections of the Application.   

b) Terasen Gas as the Respected and Trusted Operator 

TGI takes pride in the fact that it has long been recognized as a respected and trusted operator, 

providing safe, reliable and cost effective utility service to customers.  Our reputation as a respected and 

trusted operator is tied to our strong performance in five key areas:  

1. Company’s Corporate Governance Structure and Management Processes and Controls; 

2. Delivery of Customer Service and Delivery Rates paid by our Customers; 

3. Operational Performance; 

4. Employee Impacts; and 

5. Financial Results, for the benefit of customers and our shareholder. 

 

Since 2004, both the customers and shareholders of Terasen Gas have benefited from our current PBR 

Agreement.  During this time, service quality levels have generally been met, customer satisfaction 

levels have increased and customer delivery rates have remained essentially flat.  Our success in 

responding to the challenges faced during the PBR Period has strengthened our reputation as a 

respected and trusted operator in the communities in which we serve.  Our performance during the PBR 

Period is detailed in Part III, Section B, Tab 1. 

 

Maintaining our reputation will require a decisive response to the new challenges and opportunities 

facing the Company.  Below, we outline how Terasen Gas will respond in each of these five key areas.  

This is discussed in detail in Part III, Section B, Tab 2. 

1. Terasen Gas Intends to Continue to Pursue Excellence in Management and Enhance Governance 
Structures 

Terasen Gas must continue to invest in the controls and management constructs (including IT Systems) 

that will ensure that TGI continues to meet and exceed corporate governance and regulatory 

requirements while enabling us to serve the growing needs of our customers and communities.  This 

includes:  
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• increasing our efforts to improve safety measures; 

• taking the necessary steps to ensure an appropriate level of security for TGI’s physical assets 

(pipes, stations and buildings) and soft assets (computer systems and infrastructure); and 

• being fully prepared to respond to business interruption, regardless of the event.   

2. We Intend to Meet the Evolving Expectations of Customers and Communities We Serve Through 
the Delivery of Quality Service 

It is critical to meet the long-term interests of our customers that we enhance our focus on efforts 

aimed at maintaining and improving customer service and satisfaction.  This must occur not only in the 

core natural gas business but also across a broader suite of services and offerings directed at meeting 

the evolving needs of our customers and communities.  

• TGI must invest in improving the quality of our customer care activities while bridging to an 

orderly transition for implementation of the Customer Care Enhancement Project.  The details 

are described in Part III, Section C, Tab 6. 

• Terasen Gas is committed to pursuing cost effective EEC measures.  This Application includes a 

proposal to extend investment in previously-approved program areas into 2011.  We propose to 

re-allocate approved EEC funds to programs directed at low income customers and rental 

housing. We also propose to expand the existing EEC portfolio and spending for programs 

directed at industrial customers and new technologies.  The details of the proposal are 

described in Part III, Section C, Tab 3 of the Application.   

• At the same time, TGI will complement our core natural gas business with alternative energy 

solutions.  As set out in Section Part III, Section C, Tab 3, the Company proposes a regulatory 

model to allow Terasen Gas to pursue opportunities in each of the following areas:  Biogas, 

Liquified Natural Gas (“LNG”) and Compressed Natural Gas (“CNG”) for transportation; solar 

thermal; and geothermal and District Heating.  The model includes specific economic tests, 

similar in nature to the Company’s Main Extension Test.  The application of these tests will 

ensure that the cost of providing service to the prospective customers will not unduly impact 

existing customers.   

3. Continued Focus on Operational Performance and Operational Excellence into the Future 

TGI must invest to maintain Operational Excellence.   

• The Company has exhausted opportunities for significant incremental efficiency gains under the 

existing PBR framework.  The current PBR Agreement has an efficiency factor equal to two-
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thirds of inflation, an implicit productivity improvement that is not sustainable, especially when 

labour inflation is higher than inflation rates.   

• Expenditures that were pragmatically deferred during the PBR Period cannot be deferred 

indefinitely and some will need to be made in the 2010/2011 forecast period.  TGI must 

continue to invest in the integrity and reliability of the energy delivery system.  To ensure 

ongoing compliance to existing codes and anticipated new or changed codes, additional O&M 

funding is required.   

• Terasen Gas will continue to act as a responsible corporate citizen, having regard for the 

environmental impacts of our activities in the communities in which we do business.  

4. Terasen Gas  needs to increase its efforts in the Retention, Attraction and Development of its 
Employees 

As a prudent operator, TGI must invest in the people who deliver service to our customers: our 

employees. Notwithstanding the recent economic downturn, the Company is entering a critical stage in 

a labour market that is challenged on two fronts by an aging workforce and a limited supply of younger, 

skilled workers graduating from trades and technology programs.  TGI needs to invest in strengthening 

the foundation of its end-to-end Talent Management systems and processes to remain competitive and 

continue to grow its business. 

5. Future Financial Results Continue to Provide for Efficiencies and Benefits to Customers  

As we emerge from six years of PBR Agreement, the overall picture is a favourable one with respect to 

the management of our controllable costs.  Customers have obtained a permanent benefit of significant 

savings during the PBR Period through prudent management.  We will continue to seek opportunities 

for efficiency in our operations for the benefit of customers.   

c) Continued Investments in Base Business and New Energy Solutions 

Part III, Section C of the Application, titled Continued Investments in Base Business and New Energy 

Solutions, translates the response identified in The Future into initiatives for the 2010 and 2011 forecast 

periods.  Many of these initiatives have been referred to and described in The Future section 

summarized above.  Most importantly, TGI believes that it must continue to invest in areas such as 

management excellence, customer service, operational performance, and our employees.  The proposed 

rates for 2010 and 2011 will allow that to occur in a manner that will benefit customers and the 

Company going forward.   
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The Continued Investments in Base Business and New Energy Solutions section is organized into 13 

different tabbed sub-sections: 

 

1. Introduction 

2. Revenue Requirement and Rate Proposals 

3. Energy Efficiency and Conservation Expenditures and Alternative Energy Solutions  

4. Gas Sales and Transportation Demand 

5. Cost of Gas 

6. Operating and Maintenance Expenses 

7. Taxes 

8. Rate Base 

9. Capital Expenditures 

10. Capital Structure and Earned Return 

11. Accounting Changes and Other Policies 

12. Tariff Changes 

13. Financial Schedules 

 

Included in these 13 sub-sections is an explanation of the rate increase and service offerings that the 

Company is proposing.   

d) Approvals Sought and Proposed Regulatory Process 

Part III, Section D of the Application specifies the various requests for which we are seeking Commission 

approval.  We also set out a proposed regulatory process and timeline for the review of this Application.  

The Company has developed this proposed process and timeline in consideration of the other significant 

rate applications Terasen Gas and its sister companies currently have before the Commission and those 

expected to be brought forward in the near future and the resulting impacts on interested parties.  As 

described more fully in Part III, Section D, TGI believes that a written hearing would be appropriate due 

to three factors: (1) the major drivers of the rate increases are external or “exogenous” factors; (2) on a 

per customer basis, O&M expenses are lower than those in the 2003 Decision after accounting for 

inflation; and (3) the depth of information provided in this Application.  The Company’s objective of its 

proposed regulatory process and timetable is a more efficient review and approval process for all parties 

concerned. 
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Summary 

Terasen Gas has a long history of providing a reliable supply of natural gas to communities throughout 

British Columbia.  We have a history of doing so safely, efficiently and at a reasonable cost. We are 

committed to continuing to do so for years to come.  Customers have obtained considerable benefits 

from the PBR Agreement, and those benefits have been consolidated through the rebasing in this 

Application.  The proposals included in this Application reflect our commitment to invest in, and 

maintain our proven track record.  The forecasted costs that underpin our delivery rate proposals are 

prudent and required to meet the evolving needs of our customers, stakeholders and shareholder.  
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III. APPLICATION 

A. External Situational Context 

Over the next 20 years the province of B.C.’s population is expected to grow by more than 25 per cent or 

over 1 million people.18

2. Expectations of Customers, Regulators, and Other Stakeholders are evolving, and Terasen Gas will 

have to take action to continue meeting their respective needs.  Within this section we discuss 

what customers expect from Terasen Gas related to customer care and meeting their energy needs.  

Customers’ energy needs are changing with concerns about GHG emissions and energy efficiency, as 

such customers are looking at reducing consumption, finding alternative energy options and 

communities are becoming engaged in energy planning.  This section will also discuss how the public 

 Demand for all types of energy is expected to increase – even as the pressure to 

improve energy conservation and efficiency measures intensifies.  Terasen Gas is committed to being 

part of the solution in providing this energy.  To do so, the Company must ensure its business evolves 

along with the world in which it operates.  

 

The forecasted costs identified in this Application reflect our careful consideration of what steps are 

required to meet the changing needs of TGI customers, the communities the Company serves and its 

shareholder. They reflect consideration of external factors such as Terasen Gas’ level of 

competitiveness, B.C.’s evolving provincial energy and environmental policies, changing economic 

realities and more.  Overall, these developments present increasing challenges to the Company’s natural 

gas business, but also present an opportunity for the provision of other energy solutions to our 

customers. 

 

In this section of the Application we suggest there are five material external realities that must be 

considered when reviewing the requests made later in this Application.  These external factors are: 

 

1. Energy policy at all levels of government is increasingly focused on addressing climate change and 

energy conservation, and TGI business must evolve to support this focus.  This section will explore 

how B.C. Government Policy, Municipal Government Policy, and Federal Government Policy are all 

aggressively encouraging the reduction of GHGs, have a focus on lowering energy consumption, and 

are keen in their search for and developing alternative (and renewable) energy sources.  The 

implications of these policies for Terasen Gas are important and will be outlined in the Application.  

 

                                                           
18  See Appendix C-1 for a copy of BC Stats, BC Population Forecast 
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is increasingly concerned about public safety and security.  These issues are addressed by looking at 

how regulators are mandating that Terasen Gas change to meet new codes and regulations.  

 

3. Terasen Gas’ competitive position continues to decline relative to its peers and competitors.   

In this section of the Application, Terasen Gas will outline how natural gas market prices have 

improved relative to other energy commodities (such as oil) in the North America marketplace, but 

faces challenges in the B.C. marketplace due to the differing nature of how natural gas and 

electricity costs are set into customer rates. This poses challenges, to which we must respond. This 

competitive challenge is not only an economic one, but is also related to customers’ changing 

perceptions about how the use of natural gas contributes to climate change. 

 

4.   BC Economic Outlook and Demographic Challenges.  In this section of the application Terasen Gas 

explores the economic outlook for B.C. in the coming years and the issue of changing demographics 

in the workforce.  These topics have implications for Terasen Gas and its customers.  

 

5. Accounting standards and related guidance are in Flux.  Canadian accounting standards are now 

entering a time of unprecedented change.  Canadian utilities will be required to comply with IFRS for 

financial reporting periods commencing on or after January 1, 2011, with comparative figures for 

2010 restated to be in compliance with IFRS.  This section discusses these recent changes and its 

future impact on setting delivery rates to Terasen Gas customers. 
 

Together these external realities help to provide some context to Terasen Gas business opportunities 

and challenges in meeting its role as being a trusted energy provider to customers in the province of B.C. 

in the coming years.  These topics are discussed in more detail below.  

 

On May 15, 2009, the Terasen Utilities filed an ROE Application seeking to correct the ROE mechanism 

and, for Terasen Gas, seeking to increase the equity component of its capital structure, so as to provide 

Terasen Gas with an opportunity to earn a fair return on its investment.  The ROE Application or any 

resulting impacts on the Company’s revenue requirements and rate proposals is not discussed in this 

RRA.  However, following a decision on the ROE Application, the proposed rates in this Application will 

have to be adjusted to reflect the results of the ROE Application decision.  It should be recognized that 

the outcome of that proceeding affects the financial health of Terasen Gas.  Ultimately, this has an 

impact on our customers.  
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1. Energy Policy at all Levels of Government is Increasingly Focused on Addressing Climate 
Change and Energy Conservation, and the Terasen Gas Business Must Evolve to Support 
this Focus  

In recent years B.C.’s provincial government and municipalities have taken steps to develop targets and 

action plans to support the reduction in GHG emissions.  The actions of Canada’s federal government, 

while not (yet) reflected in formal policy, reinforce this focus on cutting GHG emissions while reducing 

consumption of carbon based fuels.  With the recent changes in the federal government of the United 

States, there is a renewed commitment to clean energy and GHG reduction.19

Elsewhere in North America, where energy needs are frequently met through burning coal or refined 

petroleum products, natural gas is recognized as a clean alternative.  In British Columbia, by contrast, 

there is an abundance of renewable sources of hydro-electric generation.  TGI must overcome the 

perception that hydroelectricity is always the right energy source, and that natural gas should be 

displaced by electricity for traditional applications such as space and water heating and other direct use 

applications.  There are better solutions than using electricity alone which result in lower net emissions 

 Thus, all levels of 

government across North America recognize that GHG reduction is a pressing reality. 

 

Climate change and energy consumption are subjects of enormous importance to British Columbians 

today and into the future.  The public has accepted that GHGs contribute to climate change and that 

action must be taken.  TGI supports sustainability initiatives through its Energy and Efficiency 

Conservation programs and in its own operations.  There is nevertheless an important role for natural 

gas in the long-term sustainability picture due to the advantages inherent in its physical properties, i.e. 

lowest emissions of the fossil fuels, no/low particulate matter, etc.  Consumers also want clean air and 

affordable comfort, in addition to carbon reductions, all of which are areas where natural gas provides 

benefits.  Natural gas will continue to be the right choice for the majority of consumers, and its use 

should be encouraged where it is the right energy form for the right application at the right time given 

its relative stage of commercial and technological development.  Using natural gas in more applications 

can serve to reduce GHG emissions and more.  When fuel alternatives exist it is imperative that the 

appropriate rates and incentive mechanisms, as well as consistent messaging, are in place to encourage 

the efficient use of energy through market-based approaches. In this way, carbon reduction may be 

enhanced through energy choice.  

 

                                                           
19  On May 15, 2009 U.S. House Energy and Commerce Committee Chairman Henry Waxman and House Energy 

and Environment Subcommittee Chairman Edward Markey introduced H.R. 2454, The American Clean Energy 
and Security Act (“ACESA”), which calls for an economy-wide GHG cap and trade system and other 
complementary GHG reduction measures. 
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and reduced energy use by continuously seeking to use each energy form to its highest and best value 

across interconnected energy grids regardless of geographic borders.  

 

Terasen Gas is committed to being part of the solution by ensuring customers have access to the energy 

they need while also promoting Energy Efficiency and Conservation.  Terasen Gas also recognizes that 

these laudable objectives and goals represent challenges to the Company’s traditional natural gas 

business.  It is thus important for Terasen Gas to undertake and explore new initiatives that support 

government policy while at the same time helping our customers find energy solutions that meet their 

changing needs.  In fact, energy policy calls upon utilities to play an integral role in doing this very 

thing.20

a) Provincial policy is focused on achieving GHG reductions and Energy Conservation 

 There are opportunities for the use of other non-traditional energy sources, both in conjunction 

with natural gas and on their own.  There are opportunities for TGI to be a provider of energy solutions 

beyond just gas.  Indeed, TGI considers it to be vital that we become a provider of diverse energy 

solutions for customers.  The steps TGI is taking to meet this challenge and capture this opportunity are 

discussed later in this Application.   

 

This increased challenge to Terasen Gas becomes self-evident when considering the following: 

 

a) Provincial policy is focused on achieving GHG reductions and Energy Conservation.  

b) Municipal policy is supporting provincial policy through commitment to the British Columbia 

Climate Action Charter. 

c) Federal policy reflects a commitment to reduction in the rate of global warming.  

 

This section will expand on these three points, while also explaining the implications to Terasen Gas.  

The B.C. Provincial Government’s energy and climate change policies will shape how energy is used by 

consumers within B.C. now and into the future.   While the use of natural gas in the right application at 

the right time is goal-congruent with GHG reductions, the current statement of policy and related 

regulation has not matured to the level which sufficiently clarifies this point.  Instead, the current state 

of evolution of policy initiatives, while ostensibly neutral as to energy choice, has the unintended 

consequence of discouraging the use of natural gas without particular regard to its benefits in certain 

end use applications.  For instance, historic embedded cost of generation based electricity in rates 

                                                           
20  For example, BC Energy Plan: A Vision for Clean Energy Leadership, Policy #3 (Encourage utilities to pursue cost 

effective and competitive demand side management opportunities) and Policy #4 (Explore with B.C. utilities 
new rate structures that encourage energy efficiency and conservation) are policies objectives that give 
direction to the roles that utilities need to play.    
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versus market priced natural gas in rates, government mandated cross-subsidization of BC Hydro 

residential customers by other BC Hydro customer segments, and postage stamp tolling methodology 

for electricity in the province compared to distance related rates for natural gas, all send messages to 

the consumer that do not favour gas even where gas may be the right energy source for a particular 

application. In addition, provincial policies address GHG emissions on a provincial, rather than a regional 

basis.  GHGs are a regional issue given that GHGs do not abide by political boundaries given the 

existence of interconnected energy grids.  Examining GHGs on a provincial basis ignores the potential for 

gas consumption in efficient direct use applications in BC in order to reduce GHG emissions elsewhere in 

the region.   

 

We expect that over time, policy clarification and regulation will serve to reduce this negative tension 

between some provincial policies and the overarching global goal of reducing the impacts of climate 

change.  Nevertheless, these policies have significant repercussions for Terasen Gas’ existing and future 

business.  

 

The B.C. government’s focus on reducing GHGs is reflected in a wide range of key initiatives and 

undertakings in recent years.  These include:  

• British Columbia - Energy Plan 2007: A Vision For Clean Energy Leadership 

• 2007 Greenhouse Gas Reduction Targets Act 

• B.C.’s Revenue – Neutral Carbon Tax  and Emission Offset Regulation 

• 2008 Amendments to the Utilities Commission  Act 

• Climate Action Plan 

• Climate Action Team Report 

• Province of British Columbia Strategic Plan 2009/2010-2011/2012 

• Future Regulation (Western Climate Initiative) 

 

Together these will shape the demand for energy by consumers in B.C., and thus impact how this energy 

is provided and delivered.  Each is explained in more detail below.  

(1) BRITISH COLUMBIA - ENERGY PLAN 2007: A VISION FOR CLEAN ENERGY LEADERSHIP21

On February 27, 2007 the B.C. government released a new Energy Plan: A Vision for Clean Energy 

Leadership.  The Energy Plan indicated that the world had focused its attention on the critical issue of 

global warming, the British Columbia government decided to demonstrate the province’s commitment 

to the production of clean energy and reduction of GHG emissions in the province, by leveraging the 

 

                                                           
21  See Appendix C-2 for a copy of Energy Plan 2007: A Vision for Clean Energy Leadership, p. 3 
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province’s key natural strengths and competitive advantages involving clean and renewable sources of 

energy.22

• Low electricity rates to be assured by entrenching the benefits of publicly owned assets, 

independently regulating British Columbia Hydro and Power Authority (“BC Hydro”) rates and 

outsourcing services where economic. 

   

 

The Energy Plan of 2007 builds on the successes of the 2002 Energy Plan: Energy for Our Future: A Plan 

for BC.  The Energy Plan 2002 had the following policy cornerstones:  

• To promote secure and dependable energy, reliability standards would be maintained, new 

supplies were to be developed and the Commission would be strengthened. 

• To increase opportunities for the private sector, independent power was to be developed and 

ongoing support provided for the oil and gas industry. 

• Environmental responsibility was to be assured through a clean energy goal, new price signals 

for conservation, clear emission standards and other strategies. 23

 

 

Another policy item that was laid out in the Energy Plan of 2002 was “natural gas marketers will be free 

to sell directly to residential and small commercial natural gas customers”.24

The Energy Plan of 2007 continues to build on the policies that were outlined in the Energy Plan of 2002.  

The Energy Plan of 2007 has the following goals and objectives, each of which present challenges and 

opportunities for Terasen Gas.

  This specific policy item led 

to the establishment of the Terasen Gas Commercial Unbundling Program in April 2004 and ultimately 

to the Terasen Gas Customer Choice Program for residential customers, which started on May 1, 2007.  

See Part III, Section B, Tab 1 for more details on TGI Unbundling Program.  The design and the 

implementation of the Unbundling Program is an example of how Terasen Gas plays a leadership role in 

moving government policy forward. 

 

25

                                                           
22  See Appendix C-2 for a copy of Energy Plan 2007: A Vision for Clean Energy Leadership 
23  See Appendix C-3 for a copy of Energy Plan 2002: Energy for Our Future: A Plan for BC, page 12 
24  See Appendix C-3 for a copy of Energy Plan 2002: Energy for Our Future: A Plan for BC, page 9 
25  See Appendix C-2 for a copy of Energy Plan 2007: A Vision for Clean Energy Leadership 

 

 

a) Set an ambitious conservation target, to acquire 50 per cent of BC Hydro’s incremental resource 

needs through conservation by 2020.  
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The B.C. Government set a goal to reduce the growth in electricity demand so that by 2020, 10,000 

gigawatt-hour (“GWh”) of currently forecast needs would be met through demand reduction measures.  

This includes energy efficiency, conservation, and other demand-side solutions.  

 

b) Ensure a coordinated approach to conservation and efficiency is actively pursued in British 

Columbia.  

 

The Government is to ensure that all parties that help to deliver programs and initiatives to consumers 

have a coordinated approach.  

 

c) Encourage utilities to pursue cost effective and competitive demand side management 

opportunities. 

 

Under this Energy Plan, utilities in B.C. are to pursue all cost effective investments in demand-side 

management (“DSM”).  Utilities are also encouraged to develop a diversified portfolio of programs to 

ensure all ratepayers can benefit from these programs.  In particular, program development should 

consider how to make DSM programs accessible to residential ratepayers across all income levels. 

 

d) Explore with BC utilities new rate structures that encourage energy efficiency and conservation.  

 

All utilities are asked to explore, develop and propose to the Commission additional innovative rate 

designs that encourage efficiency, conservation and the development of clean or renewable energy.  

These include stepped rates for other rate classes, interruptible/curtailable rates, critical period rates, 

clean electricity supply rates, tariffs focused on promoting energy efficient new construction and others.  

Part of this work includes consideration of the benefits of ‘smart’ or advanced metering technology.  

 

e) Implement Energy Efficiency Standards for Buildings by 2010. 

 

To achieve energy conservation, government is determined to work with industry, local governments 

and other stakeholders to prepare and implement cost effective energy efficiency standards for 

buildings.  Provincial energy efficiency building standards are needed to achieve energy efficiency and 

conservation targets and to support the goal of self-sufficiency, including commitments under BC 

Hydro’s current Integrated Electricity Plan.  

 

f) All new electricity generating facilities constructed in British Columbia will have net zero 

greenhouse gas emissions.  
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The B.C. government’s objective is to effectively use the province’s rich energy resources such as hydro 

electricity, natural gas and coal, preserving B.C.’s environmental standards, while upholding the 

province’s quality of life for generations to come.  The government made a commitment that all new 

electricity generation projects developed in British Columbia and connected to the grid would have zero 

net GHG emissions.  In addition, any new electricity generated from coal must meet the more stringent 

standard of zero GHG emissions. 

 

g) By 2016, existing thermal generating power plants will achieve zero net greenhouse gas 

emissions.  

 

For existing plants, the government will set policy around reaching zero net emissions by 2016 through 

carbon offsets.  It clearly signals the government’s intention to continue to have one of the lowest GHG 

emission electricity sectors in the world.  

 

h) Ensure clean or renewable electricity generation continues to account for at least 90 per cent of 

total generation.  

 

The BC Energy Plan for 2007 commits to maintaining clean or renewable electricity generation 

contributing 90 per cent of total generation which places the province among the top jurisdictions in the 

world.  Clean or renewable resources include water power, solar energy, wind energy, tidal energy, 

geothermal energy, wood residue energy, and energy from organic municipal waste. 

 

i) Ensure self-sufficiency to meet electricity needs by 2016, plus "insurance" power to supply 

unexpected demand thereafter 

 

The government notes that achieving electricity self-sufficiency is fundamental to B.C.’s future energy 

security and will allow the province to achieve a reliable, clean and affordable supply of electricity.  In 

this regard the government committed that British Columbia will be electricity self-sufficient by 2016 

and appropriate measures will be taken to ensure BC Hydro achieves this goal.   

 

j) New provincial public sector buildings will be required to integrate environmental design to 

achieve the highest standards for greenhouse gas emission reductions, water conservation and 

other building performance results such as a certified standard. 
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To achieve the goal of reducing GHG emissions the Climate Action Team was to define a number of 

“indicators of integrated environmental design” (i.e. greenhouse gas, energy, water, building materials 

and transportation footprint).  The indicators would be calculated on a regular basis by conducting 

audits of all existing, publicly funded buildings of a minimum size, and for all new construction projects.  

The audits to be completed prior to 2010 will be used to establish new integrated environmental design 

standards that will apply to all buildings that receive new funds from the Province.  

 

k) Increase participation in the Community Action on Energy Efficiency program and expand the 

First Nations and Remote Community Clean Energy program.  

 

The Energy Plan for 2007 intends to increase provincial government partnership with local governments 

to encourage energy conservation at the community level through the Community Action on Energy 

Efficiency Program and the expanded First Nations and Remote Community Clean Energy program.  This 

will involve promoting energy efficiency and community energy planning projects, and providing direct 

policy and technical support to local governments through a partnership with the Fraser Basin Council.  

 

The Energy Plan for 2007 sets ambitious targets and also sets out a strategy for reducing the province’s 

GHG emissions and a commitment to unprecedented investments in alternative energy technology. 

 

As the 2007 Energy Plan states:  

 

“It is important for British Columbians to understand the appropriate uses of different forms of 

energy and utilize the right fuel, for the right activity at the right time.  There is the potential to 

promote energy efficiency and alternative energy supplemented by natural gas.  Combinations of 

alternative energy sources with natural gas include solar thermal and geothermal.  Working with 

municipalities, utilities, and other stakeholders the provincial government will promote energy 

efficiency and alternative energy systems, such as solar thermal and geothermal throughout the 

province.”26

Yet these policies have also had the effect of putting Terasen Gas’ traditional natural gas business at risk 

if Terasen Gas was to take a “do nothing approach”.  Without taking action, TGI could see a continued 

 

 

These policies are commendable, as they emphasize energy efficiency and conservation, and an 

integrated approach in finding energy solutions to reduce GHG emissions, objectives which TGI 

supports.   

 

                                                           
26  See Appendix C-2 for a copy of  Energy Plan 2007: A Vision for Clean Energy Leadership, page 21 
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decline in total throughput volume flowing in the Terasen Gas natural gas distribution system.  Over the 

long term, a decrease in throughput volume leads to higher unit delivery costs, which make natural gas 

more costly for customers, all else equal, and which would result in sub-optimal net GHG and other 

emissions. 

(2) 2007 GREENHOUSE GAS REDUCTION TARGETS ACT (“GGRTA”) 

As part of the B.C. Throne Speech delivered on February 13, 2007, the government first announced 

targets for provincial GHG reductions.27

• To reduce B.C. greenhouse gas emissions by 33 per cent of 2007 level by 2020.  

  The GGRTA put into law the most aggressive GHG emission 

reduction targets in North America effective January 1, 2008.  The targets set by the GGRTA are as 

follows: 

• By 2050 and for each subsequent calendar year, B.C. greenhouse gas emissions to be at least 80 

per cent less than the level of those emissions in 2007. 

• The provincial government, including all its departments, to become carbon neutral by 2010.  

• By December 31, 2008, the minister must, by order, establish B.C. greenhouse gas emissions 

targets for 2012 and 2016. 28

 

On November 25, 2008 further GHG interim targets were set by Ministerial Order as follows: 

 

• 2012 – six per cent below 2007; and  

• 2016 – eighteen per cent 2007 levels. 

(3) B.C.’S REVENUE- NEUTRAL CARBON TAX AND EMISSION OFFSET REGULATIONS 

The B.C. government was the first in North America to introduce a consumer–based carbon tax effective 

July 1, 2008.  The tax encourages individuals and businesses to make more environmentally responsible 

choices; thus, incenting reduced use of fossil fuels and related emissions.29

The carbon tax applies on the purchase of fossil fuels in British Columbia, such as gasoline, diesel, 

natural gas, heating fuel, propane and coal.  The tax starts at $10/tonne of CO2e and will reach 

$30/tonne of CO2e by 2012 by which time natural gas consumers in B.C. will be paying a $1.50 per 

gigajoule (“GJ”) in carbon tax.  It is projected that the tax will contribute revenues to the Province, of 

 

 

                                                           
27  See Appendix C-4 for a copy of Speech from the Throne 2007  
28  See Appendix C-5 for a copy of Bill 44 - 2007 Greenhouse Gas Reduction Targets Act   
29  See Appendix C-6  for a New Tax Cuts for British Columbians Beginning July 1 
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about $1.85 billion over the first three years.30  The carbon tax gives customers in British Columbia a 

choice on how they wish to adapt their behaviour to reduce their consumption of fossil fuels and is 

expected to help the government of B.C. achieve about 7.5 per cent of the government's legislated 

reductions by 2020.31

How these regulations will work with the Western Climate Initiative (“WCI”) cap and trade system is still 

yet to be determined by government in the coming year.

 

 

The province’s further commitment to GHG reduction was reinforced when the B.C. government 

enacted the Emission Offsets Regulation in December 2008.  These offset regulations were enacted to 

address the quality of GHG offsets in British Columbia in terms of the GGRTA. 

 

The emission offset regulation sets out requirements for GHG reductions and removals from projects or 

actions to be recognized as emission offsets for the purposes of fulfilling the provincial government’s 

commitment to carbon-neutral public sector by 2010. 

 

The GGRTA helps to ensure that the GHG emission reduction targets are met.  The detailed guidance 

document to the regulation is being prepared by the Ministry of Environment for publication in 2009.  

 

Together the provincial reduction targets, the carbon tax and the emission offsets regulation present 

new challenges for Terasen Gas.  The emissions from natural gas consumption within B.C. count against 

the GHG reduction target, while natural gas’ primary competitive energy alternative – electricity – is 

deemed to be clean and therefore accounts for virtually no GHG emissions in B.C vis a vis the target.  

These regulations result in further competitive challenges for TGI and therefore impact the customers of 

TGI. 

 

32

(4) 2008 AMENDMENTS TO THE UTILITIES COMMISSION ACT 

  Harmonization with federal regulation is also 

yet to be determined.  Further details on the WCI follow in this section. 

To demonstrate the province’s renewed focus on energy conservation and climate change and to 

empower the Commission to ensure utilities undertake efficiency and conservation measures in their 

                                                           
30  See Appendix C-7 for a copy of B.C. introduces carbon tax, p. 2 
31  See Appendix C-7 for a copy of B.C. introduces carbon tax, p. 2 
32  BC Hydro, Final Argument 2008 LTAP, dated April 9, 2009, pages 44-45 states: Pursuant to section 84 of the 

Carbon Tax Act, the B.C. Cabinet may with respect to a car fuel or combustible that is the source of the GHG 
emissions, provide for a regulation that exempts from the payment of the tax, or refunds all or part of the tax 
paid, subject to compliance obligations under the Carbon Tax Act and the new offset requirement for electricity 
generation under the Emissions Standards Act. 
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operations, the B.C. government in 2008 enacted amendments to the Act to reflect the following 

“government’s energy objectives”: 

• to encourage public utilities to reduce greenhouse gas emissions; 

• to encourage public utilities to take demand-side measures; 

• to encourage public utilities to produce, generate and acquire electricity from clean or 

renewable sources; 

• to encourage public utilities to develop adequate energy transmission infrastructure and 

capacity in the time required to serve persons who receive or may receive service from the 

public utility; 

• to encourage public utilities to use innovative energy technologies; and 

• to encourage public utilities to take prescribed actions in support of any other goals prescribed 

by regulation. 33

 

The Commission is required to consider government’s energy objectives in the context of long-term 

plans, applications for a Certificate of Public Convenience and Necessity (“CPCN”) and applications for 

approval of expenditure schedules.  The amendments clearly positioned utilities as being on the front 

lines of implementing policies that encourage energy efficiency and the reduction of GHGs.  

 

 

Further regulation that is administered by the BCUC relates to Demand-Side Measures Regulation.34

• A public utility’s plan portfolio is adequate for the purposes of the Act only if the plan portfolio 

includes all of the following: 

 

These regulations were modified by ministerial Order No. 271 on November 6, 2008.  Key changes to the 

regulation are: 

o  A demand-side measure intended specifically to assist residents of low-income households 

to reduce their energy consumption; and 

o  If the plan portfolio is submitted on or after June 1, 2009, a demand-side measure 

intended specifically to improve the energy efficiency of rental accommodations. 

 

The Province had previously removed a significant barrier to utilities pursuing cost-effective demand- 

side management by introducing the 2003 amendments to the Act in which a revised Section 60 (1) (b) 

included the provision that the Commission must have due regard in setting a rate that the public utility 

is provided, “a fair and reasonable return on any expenditure made by it to reduce energy demands”.  

                                                           
33  See Appendix C-8 for a copy of Bill 15 – 2008 Utilities Commission Amendment Act  
34  See Appendix C-9 for a copy of Demand-Side Measures Regulation 
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This change removed a potential financial disincentive for utilities to make expenditures to reduce 

energy consumption over investments in system expansion to accommodate load growth.   

 

These amendments further reinforced that utilities such as Terasen Gas should take a leading role in 

implementing policies that encourage energy efficiency and the reduction of GHGs.  See Part III, Section 

C, Tab 3 for details relating to TGI’s response to these new DSM regulations. 

(5) CLIMATE ACTION PLAN 

Both the 2007 Energy Plan and the more recently released Climate Action Plan35

• We have entrenched greenhouse gas reduction in law, including a commitment to reduce B.C. 

emissions by one-third by 2020. 

 demonstrate the B.C. 

Government vision and resolve for B.C. to tackle climate changes and in doing so, change the way British 

Columbian’s think and act with respect to energy usage.  As an example, the message from the 

government in the Climate Action Plan states: 

 

“Global warming is the challenge of our generation.  How we respond will shape the future of not 

just our environment, but also our economy, our society, our communities, and our way of life.  

British Columbia is taking decisive action to ensure these changes are positive.  Since 2007 we have 

built a solid framework that addresses climate action in four key ways: 

• We are taking targeted action in all sectors of the B.C. economy to help reduce emissions and set 

the course for the new low-carbon economy of the future. 

• We are taking steps to help British Columbians adapt to the realities of climate change and its 

impact on the province. 

• We are beginning a process to educate and engage British Columbians.  This includes holding 

public forms and developing our LiveSmart BC initiative to support individuals, families, 

communities, business and industry to make cleaner choices and help. 

We are making good progress.  In fact, independent economic modeling estimates that the climate 

action initiatives we have already announced will take us approximately 73 per cent of the way to 

our 33 per cent 2020 reduction target”.36

The Climate Action Plan maintains a consistent message from the provincial government about the 

commitment it has to reduction of GHGs and mitigation of climate change.  As the summary of the 

Climate Action Plan suggests, “we are taking action in all sectors of the BC economy to help reduce 

 

 

                                                           
35  See Appendix C-10 for a copy of Climate Action Plan  
36  See Appendix C-10 for a copy of Climate  Action Plan, page 1  
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emissions”.  Given that about 15 per cent of B.C. GHG emissions come from the direct consumption of 

natural gas by customers, there can be no doubt that these policies will have a meaningful impact on 

Terasen Gas’ natural gas business.37

(6) CLIMATE ACTION TEAM REPORT 

  The prudent approach is for Terasen Gas to take proactive steps to 

address the impact of these policies.  Please see Part III, Section C, Tab 3 for Terasen Gas responses to 

these policies.  

To help the Province reach its goals relating to GHG, the British Columbia’s Climate Action Team (“CAT”) 

was established in November 2007.38

• Increase the British Columbia tax after 2012 if required to achieve the emission targets, in a 

manner that aligns with the policies of other jurisdictions and key economic factors. 

  On July 28, 2008, a report entitled: “Meeting British Columbia’s 

Targets”, was released by the CAT.  In this report the CAT outlines 31 recommendations that could be 

taken to help the Province reach its GHG reduction targets.  The specific policy recommendations that 

could have a direct impact to Terasen Gas and its customers are:  

• Develop, in collaboration with public and private partners, a comprehensive, multidimensional 

public engagement and outreach campaign that will: 1) educate British Columbians about the 

importance of climate change and the policies that are necessary to address this issue and 2) 

help British Columbians reduce their own greenhouse gas emissions in the most efficient way 

possible, and 3) make British Columbian’s aware of the incentives and savings available by 

taking action on climate change. 

• Update B.C.’s Green Building Code at least every three years to ensure B.C.’s code is a leader 

among North American energy codes. 

• Require that, by 2016, all new publicly-funded buildings in the province have net-zero GHG 

emissions and that by 2020 all new houses and building have net-zero GHG emission. 

• Introduce an aggressive energy efficiency and renewable energy program for houses and 

buildings, combining incentives and regulatory approaches and coordinated across governments 

and utilities. 

 

All of the above recommendations have the intent of reducing fossil fuel use within homes and business, 

which by their very nature impact Terasen Gas by shaping customers’ behavior regarding energy use. 

 

                                                           
37  In 2006, TGI customers consumed 210,150,414 GJ’s which converts into 10.507 million tonnes of GHG or about 

15% of the 69 million tonnes of GHG produces in BC . 
38  See Appendix C-11 for a copy of Climate Action Team Report, page 2 
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An example of how these recommendations and other provincial policy objectives can influence 

customers’ choices around energy consumption comes in the form of the University of British Columbia 

(“UBC”) issuing a request for proposal to explore alternative energies at UBC.  According to the public 

information provided by UBC, UBC Utilities produce steam currently on campus with four natural gas fed 

steam boilers.  Two of the four steam boilers are scheduled to be replaced in the next seven years and 

UBC Utilities is aggressively looking to alternative non-polluting technologies to heat campus and 

ancillary tenant buildings.39

(7) PROVINCE OF BRITISH COLUMBIA STRATEGIC PLAN 2009/10 – 2011/12 

  One of the reasons behind why UBC is exploring this avenue is to support 

the objective to ensure carbon neutrality in all provincial public sector operations.   

 

Thus, the CAT recommendations and government policies seem to be influencing and shaping 

purchasing decision of customers that were historically natural gas customers, and prompting them to 

consider alternate choices.   

In February, 2009, the Province of B.C. released its “Strategic Plan 2009/10 – 2011/12”.  This plan 

continues B.C.’s strong commitment as a “champion for climate change”.40  The plan goes on to say:  

“B.C. has charted its course on climate change, with the establishment of its legislated goals for carbon 

emissions and greenhouse gas emissions.  Our strategies developed over the last few years outline our 

plans and targets on everything from energy, bio-energy, agriculture, mountain pine beetle, to water, 

air, transit, and construction.  Over the coming years, we will be focusing our efforts on implementing 

these strategies in order to achieve our objectives.”41

(8) FUTURE REGULATION 

 

Energy and environmental policies are evolving and B.C. is taking the lead in setting standards.  British 

Columbia has set ambitious emission reduction targets with the intention of transforming B.C. to a 

‘green energy’ economy. 

 

Like other responsible corporate citizens, Terasen Gas must continually review and evolve its 

environmental governance efforts in order to remain compliant with changing legislation, regulatory 

requirements, and government initiatives.  Some of the challenges Terasen Gas must prepare for relate 

to future carbon emissions regulation are set out below. 

                                                           
39  See Appendix C-12 for a copy of UBC Utilities Alternative Energy Project 
40  See Appendix C-13 for a copy of Province of British Columbia Strategic Plan, page 1 
41  See Appendix C-13 for a copy of Province of British Columbia Strategic Plan, page 38 
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(a) Incoming Legislation: Western Climate Initiative 

British Columbia joined the WCI in 2007.  The WCI is a partnership between seven U.S. states and four 

Canadian provinces (See Figure A-1, below).  

 

Figure A-1:  Province of B.C. Joins the WCI from its Inception 

Western Climate Initiative Region 

 
Yellow = Observer; Blue = Partner 

 

WCI members have agreed to develop, among other things, a common framework for reporting and 

reducing GHG emissions.  The region has committed to an overall emission reduction of 15 per cent 

below 2005 levels by 2020.    

 

A substantial component of achieving this goal will occur through the development of a cap and trade 

system.  Cap-and-trade functions by setting an overall limit on emissions for a region or economy the 

“cap”.  WCI Partners’ caps will be determined based on individual targets, such that the limit for 

captured industries in 2020 will relate to a specific number of emitted tonnes.  

 

Once the cap is set, each jurisdiction is provided an ‘allowance budget’, such that each ‘allowance’ 

represents one tonne of GHG emissions.  While the specific details of how these allowances are 
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obtained by captured sectors have yet to be determined, the eventual goal is that a declining number of 

allowances are available over time.   

 

Each captured facility must obtain allowances for every tonne of their own emissions.  Allowances are 

traded at market values such that those facilities that reduce beyond their regulated target are able to 

sell allowances at market rates.  This ensures that the lowest cost emission reductions are achieved 

across the economy. 

 

WCI reporting rules will require submission of a detailed, auditable emissions inventory starting with the 

2010 calendar year.  Terasen Gas understands that B.C.’s own Reporting Regulation under the 

Greenhouse Gas Reduction (Cap and Trade) Act will require reporting for the 2009 calendar year. 

 

Development and management of inventories that will meet the stringent auditing requirements of a 

cap and trade system will require sophisticated software, owing to the scope of the Terasen Gas 

inventory and the level of transparency that will be necessary.  This has been confirmed by previous 

voluntary audits of Terasen Gas GHG inventories. 

 

Cap and trade, which will begin on January 1, 2012, will measure combustion, vented and fugitive 

emissions from nearly all of Terasen Gas’ facilities.  Compliance with B.C.’s aggressive targets will involve 

substantial strategic development around carbon management, and will require involvement in the cap 

and trade carbon market.   

 

 WCI, as well as the Waxman-Markey cap and trade bill at the US federal level, propose to make local 

distribution companies (“LDCs”) the point of regulation for smaller customers (i.e. residential, 

commercial and industrial emitters below the regulatory threshold) under cap and trade.  Under this 

model, LDCs will be responsible for purchasing allowances on behalf of their customers.  How these cap 

and trade models work with the B.C. carbon tax will be determined in the coming years.  

(9) CONCLUSION: PROVINCIAL POLICY FOCUSED ON REDUCING GHGS AND LEADING TO NEW 
CHALLENGES FOR TGI 

The province of British Columbia is providing leadership by setting the course around developing targets 

and action plans to reduce GHG emissions so that others can follow. 

 

TGI acknowledges that the public has accepted that GHG emissions contribute to climate change and 

that action must be taken.  Terasen Gas is also committed to being part of the solution by helping 

customers have access to the energy they need while simultaneously meeting the province’s legislative 
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objectives and goals.  Yet it is also clear that these policies present challenges to Terasen Gas’ existing 

business, which could translate into increased costs for Terasen Gas customers if left unchecked.  It is 

important for Terasen Gas to undertake and explore new initiatives that support government policy but 

at the same time help our customers find energy solutions that meet their changing needs.   

 

In October, 2008 a report by the Canadian Gas Association (“CGA”), working in conjunction with Terasen 

Gas and Pacific Northern Gas, “A Vision for British Columbia’s Energy Future: Smart Gas Strategies”42

• Use available energy efficiently. 

, 

described three approaches, which build upon each other to improve the energy system.  These three 

approaches are: 

• Introduce alternative energy options. 

• Move towards integrated community energy solutions. 

 

Terasen Gas supports this logic path to reducing GHG emissions, while accommodating ongoing gross 

domestic product (“GDP”) and population growth in B.C.  

 

In response to these polices and realities, TGI has brought forth new energy alternatives for customers 

to help them and therefore the province of B.C. meet its energy objectives and goals.  See Part III, 

Section C, Tab 3 for more details on new customer energy solution offerings. 

 

Provincial energy and environmental policies are further supported by actions at the Municipal 

Government level.  This is discussed in the next section. 

b) Municipal Government Policy Also Committed to Provincial Energy Goals 

Not only has the province of B.C. shown leadership in establishing energy and climate change objectives, 

local governments within B.C. are supporting these objectives by committing to the British Columbia 

Climate Action Charter.  

(1) BRITISH COLUMBIA CLIMATE ACTION CHARTER 

To commit B.C. Communities to the goal of attaining carbon neutrality by 2012, the Province, local 

governments and the Union of B.C. Municipalities (“UBCM”) from across the province of B.C., signed a 

Climate Action Charter (the “Charter”) on September 26, 2007.43

                                                           
42  See Appendix C-14 for a copy of A Vision for British Columbia’s Energy Future: Smart Gas Strategies  
43  See Appendix C-15 for a copy of British Columbia Climate Action Charter 

  This charter committed local 
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governments to measuring and reporting their community’s GHG emissions profile and to create more 

compact energy efficient communities.  The provincial government realized that working in partnership 

with local governments would be more effective in reducing GHGs.  Sixty-two communities initially 

signed the Charter and more signatures were expected to follow.44

To support the climate change initiatives, UBCM and the provincial government have “established a 

Joint provincial-UBCM Green Communities committee and Green Communities Working groups to define 

a range of actions that can effect climate change, build local government capacity to plan and 

implement climate change initiatives, support local government in taking actions to make their own 

operations carbon neutral by 2012 and share information to support climate change initiatives”.

  

 

45

By March 31, 2009, as government efforts to fight climate change intensified, 174 local governments 

had signed the British Columbia Climate Action Charter demonstrating the importance and seriousness 

government attached to the issue of climate change throughout the province.  The Charter should also 

result in the creation of economic benefits in the communities.

   

 

46

c) Federal Government Policy Direction 

 

 

This agreement and commitment by both provincial and local government is consistent with past 

messaging from organizations as such Metro Vancouver (formerly Greater Vancouver Regional District).  

For instance, the Air Quality Management Plan for Metro Vancouver, titled “Clean Air, Breathe Easy”, 

dated September 2005 states on page 1: 

 

“Actions that reduce emissions of common air contaminants and increase energy efficiency will 

be the most sustainable.  Greater reliance on renewable energy sources and technologies with 

low or no emissions will directly benefit public health, the environment, tourism and agriculture.” 

 

The policies pursued by municipal governments further encourage energy consumers to reduce their 

use of fossil fuels, including natural gas, or to consider alternatives entirely.  These objectives and goals 

present challenges to Terasen Gas’ traditional business.  

Canada’s Federal Government is committed to fight the growing global warming reality.  The federal 

government has concluded that energy use and supply have made the greatest impact on the 

                                                           
44  See Appendix C-16 for a copy of B.C. Communities Commit to Carbon Neutrality, p. 1 
45  See Appendix C-16 for a copy of B.C. Communities Commit to Carbon Neutrality, p. 1 
46  See Appendix C-17 for a copy of List of Local Governments who have signed B.C. Climate Action Charter  



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION A – TAB 1:  EXTERNAL SITUATIONAL CONTEXT  PAGE 43 

environment of any human activity, particularly regarding global warming, and has committed it to take 

action to reduce the rate at which global warming is taking place. 

 

To achieve this, the federal government has put in place policies and objectives that, while not currently 

accompanied by legally binding targets, are nevertheless a strong indication that they are committed to 

the above goal.  

 

The Federal government has outlined the following goals and objectives in recent years: 

• Climate Change Plan 2005 – Moving Forward on Climate Change: “A Plan for Honouring Our 

Kyoto Commitment”. 

• Climate Action Plan 2007: “Turning The Corner”. 

• Speech From the Throne: To Protect Canada’s Future. 

 

Theses are discussed in more detail below. 

(1) CLIMATE CHANGE PLAN 2005 - MOVING FORWARD ON CLIMATE CHANGE:  “A PLAN FOR 
HONOURING OUR KYOTO COMMITMENT” 

As a step towards the implementation of the Kyoto Protocol, after Canada’s ratification in November 

2002, the federal government on April 12, 2005 released a new national Climate Change Plan entitled 

‘Moving Forward on Climate Change; A Plan for Honouring our Kyoto Commitment’.  The plan combined 

regulatory, negotiated and incentive based measures to reduce GHG emissions and its key elements 

include the following: 

 

a) The large Final Emitters System.  This was a mandatory market driven program aimed at 

reducing greenhouse gas emissions by 45 megatonne (“Mt”) in mining, manufacturing, oil, gas 

and thermal electricity, which account for about half of national emissions.  

b) Auto Sector.  The auto manufacturers agreed in a Memorandum of Understanding with 

government to reduce CO2, methane, nitrous oxide, and hydroflourocarbon emissions from 

light duty passenger cars and trucks by 5.3 Mt or 6 per cent below business-as-usual by 2010.  

c) Climate Fund.  The government intends to purchase 75-115 Mt of reduction credits a year, up to 

40 per cent of the total reduction needed in 2008-2012 through a new Climate Fund.  Priority 

was to be given to domestic reductions from farmers, forestry companies, municipalities, and 

other sources.  The government agreed to allocate CAD$1 billion per year over the next 5 years 

and projects funding of $4 billion-$5 billion for the 2008-2012.  
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d) Partnership Fund.  A new Partnership Fund was set up to support government-to-government 

agreements at the federal, provincial, and territorial levels to jointly pursue emission reduction 

projects, including short and long-term climate change technology investments and 

infrastructure development.  The government agreed to allocate CAD$50 million per year for 

the next five years and anticipated that funding of CAD$2 billion-$3 billion could result in 55-85 

Mt annual reductions in 2008-2012. 

e) The Wind Power Production Incentive was quadrupled to provide CAD$200 million over the first 

five years to produce a projected 4,000 megawatt (“MW”) increase in wind generating capacity.  

The Renewable Power Production Incentive was to provide CAD$97 million over five years to 

increase capacity from small hydroelectric, biomass, tidal, and other renewable sources by a 

projected 1,000 MW. 47

(2) CLIMATE ACTION PLAN 2007:   “TURNING THE CORNER” 

 

 

This plan demonstrated the federal government’s commitment to work closely with provinces, 

territories, the industry sector, and other stakeholders to preserve and protect the environment from 

the effects of GHG emissions and air pollutants to establish a green economy.   

To show its commitment to drastically reduce GHG emissions and air pollution, the Federal government 

on April 26, 2007 released an action plan called “Turning the Comer”.  The plan puts in place one of the 

toughest regulatory regimes in the world which are as follows:  

• To reduce GHG emissions by 20 per cent by 2020 to the 2006 levels and  

• To reduce GHG emissions by 70 per cent by 2050 to 2006 levels. 48

The targets for industrial greenhouse gas emissions are as follows: 

 

Existing facilities 

 

• 18 per cent reduction from 2006 emission intensity 49

• 2 per cent annual improvement thereafter 

starting in 2010 

New facilities 

• 3-year grace period 

• Clean fuel standard and 

                                                           
47  See Appendix C-18 for a copy of Canada’s Climate Change Plan  
48  See Appendix C-19 for a copy of Climate Change Plan 2007   
49  Emission intensity is defined as a ratio of greenhouse gas emissions per unit of economic activity (GDP or unit of 

production such as barrel of oil). 
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• 2 per cent annual improvement 

To ensure successful implementation the government introduced mandatory and enforceable actions 

across a broad range of sectors.  The emission intensity approach ties the emission targets to 

production.  This is a plan which recognizes the need to reduce GHG emissions while growing the 

economy. 

(3) SPEECH FROM THE THRONE:  TO PROTECT CANADA’S FUTURE 

The speech from the throne “To Protect Canada’s Future” delivered on November 19, 2008, reinforced 

the federal government’s commitment to the provision of secure energy supply and fighting the 

challenges of climate change among other objectives.50

e) Ensure protection of vital resources by legislating to ban water transfers or exports from 

Canadian fresh water basins. 

  It sets the direction provinces, local 

governments and communities are to take in the development of energy resources in an 

environmentally responsible manner.  

 

The following measures are to be taken by the federal government in support of this commitment. 

a) Support the development of cleaner energy sources.  The development of natural gas reserves 

that lie beneath Canada’s North was to be encouraged by reducing regulatory and other barriers 

to extend the pipeline network to the North.  This is expected to bring jobs to northern Canada 

and create employment across the country. 

b) Support the establishment of nuclear energy, should provinces choose to advance new nuclear 

plants. 

c) Commit to reducing greenhouse gas emissions by 20 per cent below 2006 levels by 2020 while 

ensuring that Canada’s actions are comparable to what United States, Europe and other 

industrialized countries undertake.  

d) Set as an objective that 90 per cent of Canada’s electricity needs should be provided by non 

emitting sources such as hydro, nuclear, clean coal or wind power by 2020. 

51

The foregoing recognizes the important role the federal government expects energy to play in the 

development of Canada going forward.  The federal government is committed to use the country’s rich 

and diverse energy resources such that they meet today and future generation’s needs.  The speech 

demonstrates the federal government’s commitment to the provision of secure energy resources while 

 

 

                                                           
50  See Appendix C-20 for a copy of Speech from the Throne 2008  
51  Ibid 
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tackling climate change issues to ensure business in Canada is carried out in an environmentally 

compliant manner and jobs are created for the benefit of the communities.   

 

To advance the goal of reducing GHG emissions by 20 per cent from 2006 levels by 2020 the  

government of Canada on April 1, 2009 announced its intention to take action on each of the major 

sources of greenhouse gas emissions starting with the transportation sector, the biggest source of GHG 

emissions in the country.  For the transportation sector, the government is to put in place regulations 

effective 2011 requiring that new passenger cars and trucks must be fuel efficient and should produce 

lower GHG emissions.52

Further, in a recent speech date June 4, 2009, made by Honourable Jim Prentice, Minister of the 

Environment stated the following related to climate change: “December is where the UN Climate 

Change process really crystallizes in Copenhagen, and Canada’s goal is to be there to help secure a new 

global agreement on how we will move past Kyoto and deal with climate change. Copenhagen is 

effectively where the world will turn the page on Kyoto and look beyond 2012. It is our greatest hope 

that we will be successful in achieving an international consensus there to respond to what is 

increasingly recognized as the greatest environmental challenge of our time”.

 

 

53

(4) CONCLUSION 

 

The federal government has demonstrated its commitment to fight against global warming by setting 

energy and environment polices which, although not legally binding, indicate the direction in which the 

federal government wants to move.  

d) Summary of Implications Related to Energy Policy from All Levels Government for Terasen 
Gas’ Business 

The past several years British Columbia’s provincial and municipal governments have sent a strong and 

repeated message through policy about their commitment to cutting GHG emissions, the main 

contributor to climate change.  The federal government, while not tied to any binding legislation, has 

also signaled its intention to pursue these same goals through policy.  

 

The desired outcome behind all of the policy initiatives is to reduce impacts of climate change and 

therefore, Terasen Gas is of the view that it is reasonable that the policy environment will mature over 

time.  This maturation of policy should serve to ensure that the actions of British Columbians continually 

                                                           
52  See Appendix C-21 for a copy of Government of Canada to reduce greenhouse gas emissions from vehicles 
53  Environment Canada – Media Room – 2009 Speeches Archives 
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migrate towards contributing to climate change goals without causing them economic disadvantage as 

compared to consumers in other regions.  Terasen Gas is also of the view that provincial policy will also 

harmonize with those of federal and other governments in our region.  

 
Terasen Gas agrees that action must be taken to address the climate change challenges we all face.  TGI 

is also committed to being part of the solution by helping customers have access to the energy they 

need while simultaneously meeting the province’s legislative objectives and goals.  Terasen Gas also 

recognizes that, while laudable, these objectives and goals present challenges to Terasen Gas’ 

traditional business.  The result of these policies is that some members of the public and some 

policymakers in the province believe that the use of natural gas should be discouraged because its use 

results in GHG emissions.   

 

A more nuanced consideration of the issues is required.  There are applications for which gas is ideally 

suited, and gas is a clean alternative to other fossil fuels.  The efficient consumption of natural gas in BC 

can result in GHG reductions elsewhere in the region.   A complete energy picture involves using each 

energy form to its highest and best value across interconnected energy grids regardless of geographic 

borders.  Integrating renewables with gas and electricity in variations which best fit a multitude of 

unique applications will help customers and communities respond to policy initiatives and public 

sentiment. 

 

The new emphasis on climate change presents both obligations and opportunities for Terasen Gas to be 

a leader in assisting our customers to address these challenges.  This Application also outlines a number 

of new initiatives that are aimed at providing customers with a range of energy solutions that are 

consistent with evolving government policy and public perception.  The intended evolution of our 

business will protect the interests of our customers and our shareholder from consequences resulting 

from the rigorous pursuit of GHG policies that have not yet reached maturity.  See Part III, Section C, Tab 

3 for further details. 

 

2. Expectations of Customers, Regulators and Stakeholders are Evolving, and Terasen Gas 
will have to take Action to Continue Meeting their Respective Needs.  

The challenges presented to our traditional natural gas business by the current state of provincial, 

municipal and federal policy, on their own suggest that we should re-examine our business needs to 

ensure our long-term ability to meet the needs of energy consumers.  The changing expectations and 

requirements that customers, stakeholders and regulators have of Terasen Gas makes a focused 

response even more imperative. 
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The discussion in the following section focuses on what customers expect from Terasen Gas related to 

customer care and meeting their energy needs.  Meeting the energy needs of our customers crosses a 

broad spectrum ranging from the needs of an individual customer at a residential home to those of a 

community that is looking for an integrated energy solution.  This section will also discuss how the public 

is increasingly concerned about public safety and security.  These issues are addressed by looking at how 

regulators are mandating that Terasen Gas change to meet new codes and regulations.  

 

This section reviews the following areas: 

a) Evolving Community Involvement in Energy Choices  

b) Growing Need for Increased Customer Care Activities 

c) Increasing Public Concern about Safety and Security 

d) Continuing Complexities in Aboriginal Rights  

 

Terasen Gas is committed to meeting the needs of its customers and stakeholders.  Yet if we are to do 

so then our business must take appropriate actions.  Below these areas are discussed in detail.  

a) Evolving Community Involvement in Energy Choices  

Traditionally, end use customers simply purchased a new or used house without any concern or thought 

as to how the energy was delivered to the building.  Gas and electrical energy were the common 

options. Customers were primarily concerned with the ongoing cost of energy.  They thought little about 

the energy delivery system or whether or not the production of energy contributed to climate change.  

Energy was produced on a macro scale in large scale electrical generation facilities and natural gas 

production fields and then transported to end use customers.   

 

This attitude is now changing in notable and significant ways.  While many customers still do not have an 

interest in energy complexities, more and more are showing an interest in where energy comes from 

and how it is consumed.  When broader policy targets enter the mix, as was previously described, 

communities have also started to become involved in decisions on how their own constituents use 

energy.  This is impacting how Terasen Gas pursues its business and how it serves its customers.   

 

Communities are now developing their own sustainability plans, which include: 

• Looking at how the region should use energy;   

• Looking at how they can influence the use of energy in their jurisdiction; and  

• Looking at how they can influence development, through bylaws, planning regulations, and 

community consultation that will impact building codes. 
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At the forefront of this change is Quality Urban Energy Systems of Tomorrow (“QUEST”).  This group, a 

consortium of municipalities, provincial and federal governments, utilities and private industry, 

supported by stakeholders such as the Canada Green Building Council,  Canadian Electricity Association, 

Canadian Energy Efficiency Alliance, CGA, Industry Canada, Natural Resources Canada, Ontario Power 

Authority, and Pollution Probe. 54

Integration of energy systems at the community level brings the maximum economic, social and 

environmental benefits”.

  This consortium has been working together to promote an integrated 

approach for energy services in Canadian communities.  QUEST White Paper I states that: 

 

“The community, with its use of energy in houses, business, institutions, industry and 

transportation, is the most promising place to act. 

 

An integrated approach at that level allows balancing energy demand and supply between different 

sectors, accounting for the impact of one system versus the other, and leads to optimal results in 

providing community services. 

 

55

In the QUEST community, all energy forms are integrated and interact with each other.  This is 

demonstrated by the following figure.

 

 

56

                                                           
54  Specifically Terasen Gas Inc., BC Hydro, and the Government of British Columbia participate in QUEST 

initiatives.  
55  See Appendix C-22 for a copy of QUEST White Paper I 
56  Ibid 
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Figure A-2:  All Energy Forms Interact in a QUEST Community 

 
 

For Terasen Gas to continue to participate and be successful in delivering energy in British Columbia, we 

must be involved in community energy planning and have the requisite resources to participate in a 

meaningful fashion.  In addition, we must also be able to provide expertise about energy solutions that 

include not only natural gas but also alternative energy solutions and how best to integrate them.   

 

Lastly, the majority of B.C. municipalities have committed to the provincial government to become 

carbon neutral by 2012.57

                                                           
57  See Appendix C-15 for a copy of British Columbia Climate Action Charter   
  

 In turn, this obligation has and will be making its way into local bylaws and 

thus changing the way developers must plan for energy requirements.  Local governments have long 

been important partners for Terasen Gas, but they have now become even more crucial to the long-run 

success of the Company.  By using a community, or QUEST approach, utilities can play a significant role 

in both developing community energy systems to meet customer needs and reduce the impact of 

climate change.  Terasen Gas will need to play an important role in assisting communities and 

developers in understanding facts as well as identifying solutions.  It is in the customer’s best interest for 

Terasen Gas to be delivering these solutions given our broad geographic footprint, skilled workforce, 

knowledge and experience.  Our customers’ best interests are served by Terasen Gas being - and being 
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perceived by municipalities and communities as - a provider of solutions for natural gas and/or 

alternative energy delivery.  

b) Growing Need for Increased Customer Care Activities  

The customer care function of Terasen Gas is a vital part of providing service to our customers, and 

consequently represents a core element of our business.  It is the main point of interaction between 

customers and the Company in all aspects of our business.  In order for the Company to continue to 

serve customers well, the customer care function needs to adapt and change as customers require new 

and different services.  Underpinning this ability to provide service excellence is a technology platform. 

 

A key emerging area of customer interest is energy conservation supported by more accurate and timely 

information related to energy consumption.  Residential customers are interested in better 

understanding their home energy use and using that knowledge to manage their consumption and 

subsequent billing.  This, combined with customer awareness related to their contribution to the carbon 

footprint, and specific initiatives particularly for government and institutional customers has resulted in 

demands for more timely and accurate information.   

 

Further changes to our business requirements are expected over the next few years.  In particular, 

Terasen Gas anticipates designing and developing new programs specifically targeting energy efficiency 

and conservation.  This will require not only enhanced billing and tracking capabilities but also a highly 

knowledgeable workforce to support customer inquiries.  In response to customer demand for 

enhanced billing and payment options Terasen Gas also requires technology changes to support these 

demands in a timely and cost effective manner.  

 

In order to address these needs Terasen Gas, on June 2, 2009 applied to the BCUC for a CPCN for the 

Customer Care Enhancement Project.  It contemplates the insourcing of core aspects of customer care 

services and the implementation of a new customer information system for January 1, 2012. 

c) Increasing Public Concern about Safety and Security  

Across North America, concerns regarding the reliability and safety of public infrastructure are growing.  

People are more aware of environmental and security issues, in addition to the aging of existing 

infrastructure.  Public concern and expectations have increased pressure on regulators and code 

associations to enact increasingly stringent requirements.  The specific codes discussed below govern 

the present and future operating requirements of the Company, with a strong focus on public, 

employee, property and environmental safety as well as system reliability.  While compliance with 

safety regulations is the minimum performance standard expected to be achieved, Terasen Gas is 
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committed to meeting the increasing safety expectations of the public by ensuring that programs and 

systems meet or, where appropriate, exceed regulatory requirements.  

(1) B.C. OIL AND GAS COMMISSION ACT, B.C. PIPELINE ACT AND REGULATIONS (UNDERGOING 
CHANGE) 

The Oil and Gas Activities Act will replace the Pipeline Act and the Oil and Gas Commission Act.  The Oil 

and Gas Activities Act consolidates the powers and duties of the Oil and Gas Commission (“OGC”) as well 

as the rules regulating persons carrying out an oil and gas activity in the province.  It is unknown at this 

time what operating changes will be required by Terasen Gas when this Oil and Gas Activities Act is 

finalized. 

(2) CANADIAN STANDARD’S ASSOCIATION (“CSA”) CSA Z662 – OIL AND GAS PIPELINE SYSTEMS 

CSA Z662 is the CSA standard for oil and gas pipeline systems.  It defines minimum requirements 

throughout the lifecycle of transmission and distribution gas system assets including design, installation, 

and operations.   

 

Integrity Management activities have been part of CSA Z662 since its inception.  The goal of integrity 

management of gas distribution systems and pipelines is to provide safe, environmentally responsible 

and reliable service with focus on mitigating and managing the potential for external interference, 

failure and damage incidents.  These incidents may result in an immediate unplanned release of gas or 

cause damage to a pipe, component or coating which increases the likelihood of an unplanned release in 

the future.  Many of the clauses within CSA Z662 relate to designing, installing and maintaining plant to 

provide safe and reliable service.     

 

Major incidents across North America, such as the 1999 Olympic Pipeline rupture due to pressure in 

Bellingham, Washington and the 2007 Kinder Morgan Canada oil pipeline rupture due to third party 

damage in Burnaby, B.C., have put safety concerns into the forefront of the minds of the public and 

regulators.  Stakeholder groups want to ensure that asset integrity is at the highest reasonable standard 

including: robust processes and system and record keeping that is highly transparent. As a result, in 

Canada, the CSA has added Annex M & N to CSA Z662. 

 

Annex M provides a framework for Distribution Systems Integrity Management Plans, but as of yet is not 

mandatory.  Annex N introduces the requirement for a formal IMP for Pipeline Systems, which was 

formally adopted by the OGC as a requirement on August 26, 2006.  Terasen Gas performed the 

majority of the items within the Annexes, and developed and implemented its formal IMP using these 
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base activities and augmenting where appropriate.  The resulting IMP covers all gas system assets, as 

required by Annex M and N. 

 

The 2007 version of CSA Z662 also introduced Clause 10.2 Safety and Loss Management Systems as a 

mandatory requirement of the code and provides Annex A as an applicable template.  Annex A sets out 

a recommended practice for a safety and loss management system applicable to design, construction, 

operation, and maintenance activities that can affect the safety of people or the protection of property 

or the environment.  Clause 10.2 also suggests that companies may require a period of two years or 

more to reach compliance.  Terasen Gas is in the process of accessing potential compliance gaps to this 

new requirement.  Samples of other safety and emergency codes that must link into Annex A 

requirements include provincial and federal Emergency Acts, Environment Management Act (see 

below), fire codes, and safety standards (see below). 

(3) CSA Z276 - LIQUID NATURAL GAS PRODUCTION, STORAGE AND HANDLING 

CSA Z276 is the CSA standard for liquid natural gas production, storage and handling.  It defines 

standards which govern Terasen Gas’ LNG Plant operations.  No significant changes have been 

introduced into this code over the PBR Period and none are anticipated in the near future.  The new Mt. 

Hayes facility is being constructed to meet CSA Z276 compliance. 

(4) CSA Z246 - SECURITY MANAGEMENT FOR PETROLEUM AND NATURAL GAS INDUSTRY SYSTEMS 
(ANTICIPATED RELEASE OCTOBER 2009) 

Emergency planning agencies consider critical infrastructure such as natural gas facilities prime targets 

for terrorists and, as such, the CSA has drafted a new standard: CSA Z246.1, Security Management for 

Petroleum and Natural Gas Industry Systems to formalize requirements.   

 

Enactment of CSA Z246.1 will bring new requirements designed to improve natural gas facilities 

protection from vandals and terrorist activities. 

(5) CSA Z1000 – SAFETY MANAGEMENT SYSTEM AND WORKSAFEBC 

Recent high profile accident investigations in B.C. and subsequent court cases have found that 

management systems based on compliance only, are inadequate.  Regulators and the courts in Canada 

and throughout the western world are looking at standards agencies such as British Standards (“BSI”), 

American National Standards Institute (“ANSI”) and CSA to provide guidance on how effective a 

company’s safety program is.  
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CSA Z1000 is the CSA standard for safety management.  It defines a framework for a safety management 

system which would allow a company to reduce accidents and risks, meet compliance and legal 

requirements and build a solid defendable due diligence.  

 

Upon investigating management systems, the Terasen Gas Occupational Health and Safety group has 

concluded that the CSA Z1000 standard meets the needs of Terasen Gas and the existing management 

system, which meets the strict compliance requirements as set by WorkSafeBC, and will be reshaped to 

meet this new standard through 2009/2010. 

(6) BC SAFETY AUTHORITY (“BCSA”): SAFETY STANDARDS ACT AND GAS SAFETY REGULATIONS 

The BCSA administers a number of safety programs to fulfill its mandate of “overseeing the safety of key 

technology areas”.58 Certain activities at Terasen Gas are governed by the BCSA – Gas Safety Regulation.  

“The Gas Safety Program regulates safety in the area of gas distribution”59

The BCSA change to the Procedures for Excavations section of the Gas Safety Regulation significantly 

impacts the operations of Terasen Gas.  Prior to April 1, 2008, a gas company was given 3 days to 

provide gas system information requested by a third party.  On April 1, 2008, the regulation was 

changed to state that “on receiving a request under subsection (2) a gas company must provide the 

information requested within 2 business days”.

 and other gas related matters 

(i.e. propane gas).   

 

60

(7) POWER ENGINEERS, BOILER, PRESSURE VESSEL AND REFRIGERATION SAFETY REGULATION 

   As a result of this code change, TGI has had to 

increase staff members handling such requests in order to meet the 2 day requirement. 

Pressure vessels were previously considered part of the piping system.  An improved understanding of 

this code requires that these pressure vessels be registered with the BC Pressure Vessels branch, data 

files to be set up and inspections carried on a periodic basis pursuant to the American Petroleum 

Institute (“API”) standard API 510 and the safety authority.  API 510 is the recognized North American 

standard that covers the in-service inspection, repair, alteration, and rerating activities for pressure 

vessels and the pressure-relieving devices protecting these vessels and is an appropriate base for 

establishing the required pressure vessel related work.  Terasen Gas will be working towards compliance 

through the 2009-2010 period.  

                                                           
58  See Appendix C-23 for a copy of BC Safety Authority - Safety Programs 
59 See Appendix C-24 for a copy of BC Safety Authority - Gas Safety Program  
60  See Appendix C-25 for a copy of Safety Standards Act - Gas Safety Regulation 
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(8) ENVIRONMENTAL MANAGEMENT ACT 

British Columbia places a high value on ensuring environmentally sound practices as demonstrated by its 

Environmental Management Act.  The Act includes significant penalties for non-compliance in terms of 

environmental management.   

  

One example of how the new environmental rules impact Terasen Gas deals with the Federal Species at 

Risk Act.  The number of species which require special consideration and protection when activities are 

planned in areas they inhabit has increased.  In addition, fines and penalties for non-compliance have 

increased.  Since Terasen Gas regularly excavates in the ground to install pipe and other facilities, new 

measures are required to be taken to effectively and efficiently screen project areas prior to 

construction for the potential to impact protected species.  

(9) 3RD PARTY REQUESTS FOR UPGRADES 

As government, community and other utilities respond to their own issues with aging infrastructure, 

Terasen Gas has faced increased pressure to upgrade its assets as a result of these external 

infrastructure projects.  This will continue as the 2010 Olympic and Paralympic Winter Games near and 

as infrastructure projects emerge as stimulus measures to ease the current economic downturn.  Much 

of the cost of these projects can be recovered by billing the requestor, but there are several factors that 

affect the degree of cost sharing.  Additionally, Terasen Gas is not in control of the schedules for road 

projects, which places demands on internal resources to make the necessary adjustments. 

(10) SUMMARY 

The specific codes, discussed above, as well as local bylaws govern present and future operating 

requirements of the Company.  Terasen Gas places a high priority on public, employee, property and 

environmental safety as well as system reliability, and strives to comply, or when appropriate exceed, 

codes requirements.  As codes change, operating practices of the Company, in some cases, also needs to 

change.  Part III, Section B, Tab 1, The Past, discusses how Terasen Gas has met compliance during the 

PBR Period and Part III, Section C, Tab 6, O&M, discusses Terasen Gas’ operating changes to address the 

2010/2011 compliance needs.   

d) Continuing Complexities in Aboriginal Rights  

Uncertainty as to the nature and extent of aboriginal rights and title in B.C. and the lack of treaties 

create operational and regulatory complexity for Terasen Gas that must be managed. 
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There are very few treaties in British Columbia.  Historical treaties only cover a relatively small part of 

B.C. (portions of Vancouver Island and the northeast corner of the province).  There have been treaty 

negotiations in recent years but only three treaties have been completed.  Due to the small number of 

treaties in B.C., there are many unestablished claims for aboriginal rights or title.  This leads to 

uncertainty both as to the scope of the rights, and the area in which it is exercised.  

 

B.C. recognizes approximately 285 different First Nations, Bands and Tribal Councils.  The need to 

recognize and deal with Tribal Councils flows from the lack of treaties, making it more difficult to 

identify the appropriate aboriginal representative.  The high number of aboriginal groups in British 

Columbia leads to overlapping territories and competing claims for aboriginal title, as well as strong 

differences in opinion as to the appropriate forum for reconciling aboriginal rights and title.  There is  

division among BC First Nations as to whether to enter the current treaty negotiation process.  Since 

TGI’s activities span large parts of British Columbia, the large number of different aboriginal groups 

whose interests may overlap requires careful management by TGI when pursuing projects. 

 

TGI needs to invest in the necessary resources to address properly the issues presented by asserted 

claims of aboriginal rights and title and the duty to consult and, if necessary accommodate. 

 

3. Terasen Gas’ Competitive Position Continues to Decline Relative to its Peers and 
Competitors 

Terasen Gas’ competitive position relative to peers and competitors continues to decline, presenting 

further challenges that we must meet. 

 

Historically, consumers have made purchase decisions about what energy supply source they are willing 

to buy based on a numbers of variables.  Historical decision criteria includes the cost of product, ease of 

use, and reliability.  In addition to these historical decision criteria, the provincial GHG reduction targets 

have the potential to adversely change people’s perception of natural gas over the long term.  The 

targets may shift investment and consumption decisions of the consumer away from natural gas 

towards the consumption of electricity or other renewable energy alternatives (such as solar and 

geothermal). 

 

Thus, direct use of natural gas for certain applications must overcome two hurdles before the buyer will 

make a commitment to investing in natural gas equipment.  One is the economic test, comparing the 

historical and future natural gas operating costs and capital cost versus the competitive alternative.  The 

second hurdle that needs to be overcome is related to the “green” perception of a product and how that 

product helps in the climate change challenge. 
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The gradual erosion of natural gas’ cost advantage in B.C. versus electricity impacts TGI’s growth in new 

customer additions, and also impacts existing customers’ throughput levels.  Natural gas market prices 

have improved relative to other energy commodities (such as oil) in the North America marketplace, but 

natural gas faces challenges in the B.C. marketplace due to the differing nature of how natural gas and 

electricity costs are reflected in rates.  Increases in natural gas prices incent customers to reduce their 

energy consumption or look for cheaper alternatives to meet their energy needs.  Both cases lead to 

reduced consumption levels on the natural gas system which negatively impacts existing customer’s 

rates, all else being equal. 

 

The following areas illustrate this reality:  

a) Historical cost advantage of natural gas is declining 

b) TGI competitiveness to electricity versus other jurisdictions is in decline 

c) Forward looking operating cost advantage of natural gas is likely to decline 

d) Demand for perceived “green” energy represents an additional challenge 

 

When looking at natural gas competiveness, we need to consider both the operating cost (cost of the 

energy) and the cost of installing the equipment (capital or upfront costs). 

 

These points are discussed below. 

a) Historical Operating Cost Advantage of Natural Gas is Declining  

One of the continuing challenges facing TGI is the decline in price advantage against electricity (the 

difference between lower natural gas rates compared to electricity rates) on an annual operating cost 

basis.  Between 1998 and 2008, the price advantage of natural gas compared to electricity in B.C. 

declined from 63 per cent to 18 per cent61

Annual operating costs for natural gas applications such as space and water heating may improve versus 

using electrical alternatives for these applications in the coming years with the establishment of the BC 

Hydro Residential Inclining Block (“RIB”) rate that was implemented October 1, 2008.  The carbon tax 

will be an offsetting factor to this improvement.  Natural gas must also maintain a significant annual 

, and yet its relative competitiveness to petroleum based 

products improved and its use as a fuel source for power generation increased substantially. 

 

                                                           
61  Figures in Appendix  C-26:  Competitive Rae Comparisions History 1998-2009, show 2009 but  2009  is not 

reflected in this calculation as the year is not complete and gas commodity may changes in the remaining 
months for 2009. 
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operating cost advantage compared to electricity to provide a payback on the upfront equipment cost 

difference of a natural gas heated home and one that uses electricity baseboards for space heating. 

 

As shown in Appendix C-26: Competitive Rate Comparisons History 1998-2009, natural gas enjoyed a 

substantial price advantage versus electricity in the late 1990’s throughout the three TGI regions (Lower 

Mainland, Inland and Columbia).  In all three regions, the cost of natural gas to a customer in 1998 was 

less than half the cost of using electricity for the same applications.  This price advantage has gradually 

declined as natural gas rates increased with rising commodity costs while electricity rates remained 

relatively constant.   

 

BC Hydro’s electricity rates have remained relatively flat over this timeframe. Prior to 2004 BC Hydro 

was in an extended rate freeze period and was not subject to BCUC oversight.  During the rate freeze 

period BC Hydro was able to absorb its cost pressures with decreasing costs in other categories such as 

declining interest rates and with profits from electricity exports.  In the meantime electric load has 

continued to grow beyond the supply capabilities of BC Hydro’s Heritage resources, necessitating the 

acquisition in recent years of new and more costly renewables.  However, BC Hydro’s rates are largely 

reflective of Heritage or historical costs of supply and continue to be among the lowest electricity rates 

in North America.  With the establishment of the BC Hydro RIB rate, a customer’s electricity rates will be 

determined based on the consumption level at the particular residential dwelling.  In principle, the RIB 

represents a splitting of the allocated historical costs for the residential class into two rates, with the 

rate for the second step being higher, in order to promote energy conservation. Notwithstanding this 

design, the conservation impact is significantly dampened given the net revenue requirement quantum 

does not change, meaning that the RIB rate revenues serve to reduce the rate applying to the Step 1 

rate. 

 

The gradual erosion of the natural gas rate (not cost) advantage relative to electricity increases make 

throughput levels more challenging to achieve.  Reduced consumption levels on the natural gas system 

negatively impacts exiting customer’s rates, all else being equal. 

 

The continued decline in the operating cost advantage from 63 per cent in 1998 to just 18 per cent in 

2008  for natural gas versus electricity, its primary competition, combined with the lower capital and 

installation costs for electric baseboard heaters has created a challenging competitive market 

environment.  The capital and installation costs for a new natural gas heating system typically range 

from three to four times higher than for electric baseboards.  The difference in upfront capital cost for 

heating equipment and ducting makes the simple payback to the potential natural gas customer extend 

over a long period of time or exceed the expected life of that equipment.   
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One of the reasons for the decline in the price advantage that natural gas has had against electricity is 

how these products are priced in B.C.  Natural gas commodity pricing for consumers in B.C. is market-

based; in contrast a large percentage of the costs making up electricity rates are the low embedded 

costs of BC Hydro’s Heritage generation facilities.  Please see Figure A-3 below, which shows BC Hydro’s 

electrical rates are among the lowest in North America. 

 

Figure A-3:  B.C. has Low Electricity Rates Compared to Most of North America  

 

Rates are based on Hydro-Quebec's "Comparison of Electricity Prices in Major North American Cities"
Seattle rates are based on Seattle City Light

Average Rate Comparison as of April 1, 2008 Across North America
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b) TGI Competitiveness to Electricity versus other Jurisdictions in Decline 

TGI faces a higher level of price competition than many other gas distribution utilities in Canada and the 

Pacific Northwest.  Figure A-4 below shows the natural gas versus electric price differential for TGI in the 

Lower Mainland and six other gas distribution companies, based on current residential customer rates.  

All companies who compete against market priced electricity enjoyed a price advantage ranging from 

approximately 2 per cent to 74 per cent as compared with a 32 per cent price differential for TGI.  As 

Figure A-4 is taken at a specific point in time, the difference between rates among the companies will 

change over time.  

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION A – TAB 1:  EXTERNAL SITUATIONAL CONTEXT  PAGE 60 

Figure A-4:  Comparison of Natural Gas versus Electric Price Advantage for Five Companies 

(2009) 

ANNUAL BILL - 
NATURAL GAS

ANNUAL BILL - 
ELECTRIC

Terasen Gas (Lower Mainland) $1,118 $1,641 -32% lower
Puget Sound Energy - Washington $1,476 $2,530 -42% lower
Northwest Natural Gas - Oregon $1,604 $2,142 -25% lower
Direct-Atco - Alberta $775 $2,979 -74% lower
Union Gas - Ontario $1,010 $2,366 -57% lower
Enbridge Gas - Ontario $875 $2,366 -63% lower
Gaz Metro - Quebec $1,543 $1,574 -2% lower

Notes:

All rates are as at April 1, 2009.

GAS VS. ELECTRIC 
PRICE ADVANTAGE

All annual bills are best estimates based on the information available from each utility.

Annual Bills for natural gas and electric, for all territories, are based on an annual use rate of 95 GJ.

The efficiency of gas equipment is assumed to be 90% relative to 100% for electricity to determine 
equivalent electricity.  Lower gas efficiency appliances would result in lower gas price advantages than 
indicated above.

The annual electric rates do not include the fixed monthly charges since it is assumed that a household 
already pays the basic electric charge for non-heating use.

All rates are exclusive of applicable franchise fees and/or taxes (with the exception of the Carbon Tax).  
Interior BC community customers pay a franchise fee of approximately 3%, which would reduce the 
indicated price advantage of gas by a like amount.

*Calculated BC Hydro rate based on the F2009-2010 RRA approved increase of 8.74% (inclusive of the 
applicable 1% rate rider)   

*

 

c) Forward Looking Operating Cost Advantage of Natural Gas likely to Decline  

The ability to remain competitive to the price of electricity has become increasingly difficult, particularly 

over the last few years with increased natural gas prices and price volatility as well as the recent and 

growing burden of the carbon tax.  

 

Near-term economic realities have improved the competitiveness of natural gas.  Market prices are 

currently depressed due to declining industrial demand, high storage balances and weaker crude oil 

prices.  
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Yet, it is long-term factors that will have a greater influence on prices and volatility in years ahead. Such 

factors suggest that the competitiveness of natural gas will continue to erode.  These long-term factors 

include declining Western Canadian Sedimentary Basin natural gas production, higher finding and 

development costs, increasing demand for power and air conditioning produced from natural gas 

outside of B.C., and the potential for active hurricane seasons affecting the Gulf of Mexico producing 

region.  Furthermore, future economic recovery and the associated increase in demand combined with 

the reduction in natural gas production forecasted in 2009 could add to future market price volatility 

and potentially higher gas prices.  While the gap between forecasted electricity rates and the current 

natural gas forward curve has widened in the short term, this may well be short lived given the volatility 

in the North American energy markets and the fact that the actual costs of finding and developing new 

sources of natural gas exceeds current market prices.62

                                                           
62  As of June 9, 2009 forward natural gas prices at Sumas are $2.90 US/MMbtu for July/2009 and $5.80 US/MMbtu 

for the winter 2009/2010. These prices are below the average well supply cost of northeast BC shale 
production which is $6.80 US/mcf . 

 

  

The following graphs (Figure A-5 and Figure A-6) illustrate the recent volatility in natural gas commodity 

prices compared to the commodity component of the electric equivalent.  
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 Figure A-5:  AECO63

Current Prices as of May 11, 2009 

 Prices vs. Electric Equivalent Commodity Component 

 
 

Figure A-5 indicates that at the current gas commodity price, and the current forecast gas commodity 

prices (forward curve), TGI has a competitive advantage against electricity on an operating cost basis 

over the next five years.  However, the comparison in prices is absent any consideration of the required 

recovery of the upfront capital cost difference between a natural gas heated home and a home heated 

by electricity. 

 

                                                           
63  AECO - The historical name of a virtual trading hub on the NGX system, located in the province of Alberta, 

Canada.  Now known as the Nova Inventory Transfer (NIT) system operated by Trans Canada Pipelines Limited. 
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Figure A-6:  AECO Prices vs. Electric Equivalent Commodity Component 

Prices as of July 2, 2008 

 
 

Figure A-6 provides an indication of the volatility of natural gas commodity prices.  The forward curve on 

July 2, 2008 was very different from and substantially higher than, the current forward curve.  This graph 

illustrates the nature of the highly volatile natural gas marketplace in which Terasen Gas operates. 

 

As Figure A-5 indicates TGI has a competitive advantage against electricity on an operating cost basis 

over the next five years using the current forward curve (as of May 11, 2009).   What is not apparent 

from Figure A-5 is that TGI requires a significant operating cost advantage to overcome the upfront 

capital cost differential for a natural gas versus an electrically heated home. 

 

Figure A-7 shows the annual energy cost differential between a natural gas heated home and an 

electrically heated home must be more than $500 per year or $10.31 per GJ over the life of the asset, in 

order to offset the capital cost differential for natural gas equipment versus electric baseboards.  These 

calculations are based on the assumptions outlined in Figure A-7.  
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Figure A-7:  Payback on Capital Costs Difference for a Natural Gas Heated Home64

Payback of Capital Costs (New Construction)

Space Heating Requirement Only
New Construction of home in Lower Mainland  (2500 square feet in size)

Capital Costs for High Efficent Furnace (90%) and ducting/installations $7,000.00
Capital Cost for Electric Baseboards ($2,500.00)
Difference in up front capital costs $4,500.00

Interest Rate 0.06
Measureable Life of Furnace (years) 18

Amount  that has to be recovered in operating cost annually to payoff difference in capital cost $415.60
Add in furnace maintence costs per year $100.00
Total ($) $515.60

Energy consumptions for natural gas space heating (GJ's) 50

$10.31
Difference in cost that needs to exist between natural gas heated home and electricity heated 
home in $/GJ over 18 years

 

 

 
 

 

When the capital cost differential of $10.31 per GJ is added to the numbers outlined in Figure A-5, 

natural gas for space heating applications is not competitive relative to any of the electric rates outlined 

in Figure A-5, even the Step 2 RIB rate.  The disparity in the overall competitiveness of natural gas taking 

into account upfront capital costs is very concerning given that natural gas commodity prices are lower 

today than in recent years.  Prices are actually below the costs of finding and developing new natural gas 

supply resources, which suggests that natural gas prices are bound to increase in the future.  This reality 

will have some impact on customers or developers that select energy forms or solutions based 

economic criteria.  However, other customers segments may select natural gas as the solution to meet 

their energy needs based on a broader set of criteria such as:  lifestyle benefits, net reductions in GHG’s 

for the region and making efficient use of energy.  Natural gas may also be used effectively in 

conjunction with other energy sources in, for instance, District Heating Systems. 

 

                                                           
64  The 50 GJ used in this calculation relates to a new residential home located in lower mainland (2500 square 

feet).  This 50 GJ is for space heating only and does not include other uses of natural gas in the home such as 
water heating or natural gas stoves.  This 50 GJ is lower than the average Rate Schedule 1 use rate of  92.5 GJ 
for 2008 because the 92.5 GJ is related to the total demand not just the space heating load.  Also it reflects a 
decrease for the higher efficiencies of the new home and new furnace as compared to the existing stock of 
houses and furnaces.  
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The operating cost differential between natural gas and electricity for space heating and other direct use 

applications may improve over time due to higher supply and infrastructure costs for BC Hydro.  

Recently, natural gas market prices have improved relative to other energy commodities (such as oil) in 

the North America marketplace (See Figure A-8), but face challenges in the BC marketplace due to the 

differing nature of how natural gas and electricity costs are set into rates.  

  

As of May 19, 2009 natural gas has a forecasted cost advantage against other fuels used in heating 

application such as heating oil No.2 and fuel oil (1 per cent).  In general, the ratio of oil to natural gas 

cost has improved from its 5 year historical average of 8.5:1, to a 5 year forecasted ratio of 10.4:1.  

 

Figure A-8:  Natural Gas Competiveness in to Other Energy Commodities is Improving on a Go Forward 
Basis 

 
Due to such factors as low embedded (historical) electricity costs and the stated goal by the B.C. 

Government65

                                                           
65  See Appendix C-2 for a copy of Energy Plan 2007: A Vision for Clean Energy Leadership, page 4  

, the Terasen Gas operating environment is unique.  As discussed above, this presents 

some challenges for Terasen Gas going forward.  However, as Figure A-9 shows, if natural gas was 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION A – TAB 1:  EXTERNAL SITUATIONAL CONTEXT  PAGE 66 

competing against the marginal cost of electricity, then the natural gas competitive landscape would 

improve.  

 

Figure A-9:  AECO Prices vs. Electric Equivalent Commodity Component  

Current Prices as of May 11, 2009 with BC Hydro Marginal Cost of Supply66 

 
 

Absent this market reality, if true price signal cannot take place when alternative energy sources exist it 

is imperative that the appropriate rates and incentive mechanism, as well as consistent messaging, are 

in place to encourage the efficient use of all forms energy.67

                                                           
66  BC Hydro marginal cost of electricity as outlined in the 2008 BC Hydro LTAP is $120/MW 
67  Efficient use of energy – as an example, direct use of natural gas in a new high efficiency natural gas fired 

furnace operating at 95% efficiency as compared to a modern combined cycle gas fired generator that operates 
at 50 to 55% efficiency. 

 For these reasons, we need to invest in 

informing and educating policy makers, and communities looking to comply with the climate action 

challenges.  

 

Securing reliable and cost effective gas supply resources is also an important part of trying to remain 

competitive against alternatives, namely electricity.  
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On behalf on customers, the Gas Supply Department at TGI, works diligently in trying to meet the long 

standing objectives related to providing natural gas and propane commodity services to our sales 

customers.  

 

Terasen Gas is proactive in regional resource developments and influencing the cost of available 

resources for the benefit of customers.  This involves attending industry forums and conferences, being 

an active member of associations where Terasen Gas can promote its customers’ interests, such as 

through the Northwest Gas Association (“NWGA”) and Western Energy Institute (“WEI”) and 

participating in the regulatory proceedings of regional pipeline companies in which Terasen Gas has an 

interest.  Through this work, Terasen Gas has been able to understand how infrastructure is being 

utilized and developed in the region to meet the gas supply requirements of our customers and fulfill 

the objectives to provide reliable and cost effective supply resources to our customers. 

d) Demand for Perceived “Green” Energy Represents an Additional Challenge 

Direct use of natural gas must overcome two hurdles for the buyer to make a commitment to investing 

in natural gas equipment.  One is the economic decision as discussed above.  The second is related to 

the “green” perception of a product and how that product helps in meeting the climate change 

challenge. 

 

Developers may install electric baseboards since this is the cheapest option from a capital cost 

perspective.  There are also other developers who are looking to find ways to market new building stock 

as a “greener” alternative.  In this type of building stock, builders are not only using electricity as already 

noted, but they are also looking to use geo-exchange systems, solar hot water systems, wood waste 

fired systems, and some or all of these fuels in district energy systems.  Thus, natural gas may not be 

seen by some as the preferred option due to this growing trend towards greener alternatives. 

 

Additionally, when Terasen Gas account managers meet with customers, we are increasingly asked 

about entire suites of energy solutions.  Customer expectations are that the gas utility be the provider of 

information and advice on a range of energy solutions including gas, energy efficiency and alternative 

energy solutions.  This is a marked change from the customer expectations that Terasen Gas 

experienced in the late 90’s up until 2003.  During this period, natural gas, primarily because of price and 

a lack of “green” energy policy, was the desired energy source for heating and comfort applications in 

homes and businesses.   
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In B.C., in contrast to other jurisdictions, natural gas is seen in the same light as other fossil fuels rather 

than being seen as a greener alternative.  Customers cannot always be expected to understand the 

complicated nature of energy production and delivery and, as such, make decisions based upon limited 

information from media and other communication channels.  Therefore, many customers see electricity, 

and alternative energy, as green and natural gas as “dirty”.  In most other jurisdictions, moving 

customers from dirty fuels such as oil and coal fired electricity to natural gas end use or generation is 

seen as a greener alternative and part of the solution to reducing overall emissions.  As we have 

discussed in other filings68

As a competitive “green” alternative to natural gas used for water heating, developers of multi-family 

units may consider solar energy to help meet the needs of their customers. For example, a solar-thermal 

project in a 40 unit multi-family residential development could provide hot water to the complex for  a 

levelized cost of $9.47/GJ.

, natural gas, when used in end-use applications can result in lower GHG 

emissions and lower total energy use in the region by displacing electricity that is generated from fossil 

fuel.  However, this message is particularly difficult to convey to customers and can result in decisions 

that, in effect, increase emissions from a regional perspective.  An example is developers building and 

selling houses with electricity as a “green” house.  Customers who do not know the complexities of 

energy will not have a reference point to dispute this selling methodology.  Therefore, customers 

believe that electricity, due to hydro generation, is green is only enhanced by the activities and selling 

tactics of developers. 

 

69  Such a system would not entirely replace a traditional hot water system, 

but rather would be expected to provide about 30 per cent of the customer’s hot water, reducing 

natural gas consumption and lowering carbon emissions as a result.70

e) Summary 

  This example represents a 

relatively simple, low cost solution to the traditional hot water system that may have been provided 

solely by natural gas in the past.  

In conclusion, the gradual erosion of the natural gas cost advantage in B.C. versus electricity impacts 

Terasen Gas’ growth in new customer additions, and also impacts throughput levels of existing 

customers.  Increases in natural gas prices incent customers to reduce their energy consumption or look 

for cheaper alternatives to meet their energy needs.  This issue is compounded by the climate change 

realities and how it will change customers’ perception of natural gas.  In all cases the result is reduced 

consumption levels on the natural gas system which negatively impacts existing customer’s rates, all 

else being equal. 

                                                           
68  BC Hydro 2008 LTAP – Terasen Utilities Final Submission – April 27, 2009 
69 See Appendix C-27 for a copy of Alternative Energy System Cost of Service  
70  See Appendix C-27 for a copy of Alternative Energy System Cost of Service 
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If true price signal cannot take place when alternative energy sources exist it is imperative that the 

appropriate rates and incentive mechanisms, as well as consistent messaging, are in place to encourage 

the efficient use of all forms of energy. For these reasons, we need to invest in informing and educating 

policy makers, and communities looking to comply with the climate action challenges and we need to 

invest in the assets and technologies that make these changes possible. 

 

To meet these challenges Terasen Gas believes that the business needs to evolve.  

 

4. BC Economic Outlook and Demographic Challenges 

There have been significant changes in global, regional, and local economic conditions since the last 

Revenue Requirement Application was filed in 2003.  These changes have meaningful implications for 

Terasen Gas’ customers. It will impact their ability to pay for energy, impair their ability to make 

investments in energy conservation measures, lower customer additions and reduced customer demand 

for energy consumption.  In addition to this economic downturn, Terasen Gas faces demographic 

challenges as do other employers across the country.  We must develop different strategies to manage 

these risks to ensure that we can continue to meet the needs of our customers. 

 

This section looks closely at the changing economic situation in B.C. by looking at: 

• B.C.’s Economic  Outlook for 2009-2011: Turbulent Times 

• A Looming Demographic Challenge 

a) B.C.’s Economic Outlook for 2009-2011: Turbulent Times 

Generally, during the period of 2003 to 2007, the Canadian economy as a whole was performing well.  

Specifically the B.C. economy was booming and experienced solid economic growth.  However, in 2008 

the economy as a whole went into a decline.  The B.C. economy was no exception to this trend, and 

experienced an economic downturn as a result of the US housing market correction and subprime 

mortgage crises that burst the US economic bubble and triggered a global recession.  By the end of 

2008, B.C. went through a decline in economic growth, higher unemployment rates, and lower housing 

starts, all of which have generated concern for how the B.C. economy may perform in the coming years.  

For further details of the Canadian and B.C. economic conditions for the period from 2003 to 2008 

please see Appendix C-28: Economic Review 2003-2008. 

 

The US-led global recession not only makes the future of economic conditions uncertain, but it is 

anticipated that the economic turmoil will require quite some time before a complete recovery is 
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obtained.  Although the recession in the B.C. economy is significantly less pronounced as compared to 

the US recession and the experience of some other Canadian provinces, risks to B.C.’s economic outlook 

include a prolonged period of low economic growth, further weakening of domestic demand, and 

further commodity price volatility.71  Despite the fact that most economic indicators suggest that global 

economic conditions may remain turbulent for some time, B.C. is relatively well positioned to weather 

this storm.  There have been signs of economic recovery in recent months with strengthened Canadian 

dollar72 and improving commodity prices.73  As has been experienced in the past, appreciation of the 

Canadian dollar will likely impact B.C. exports.  However, proof that B.C.’s economy is doing better can 

be seen by employment gains as a result of 17,000 new jobs in the province74 and urban housing starts75

                                                           
71  See Appendix C-29 for a copy of B.C. Fiscal Plan 2009  
72  See Appendix C-30 for a copy of Loonie's rise dampens rebound  
73  See Appendix C-31 for a copy of Canada Stocks – TSX poised to rise on commodity strength  
74  See Appendix C-32 for a copy of B.C. gains 17,000 new jobs as Metro Vancouver unemployment drops 
75  See Appendix C-33 for a copy of April Housing Starts 

 

gains of 1 per cent in B.C. in April 2009, as compared to other provinces which saw a continued decline. 

 

The following table summarizes the forecast changes in the economy based on the leading economic 

indicators from 2009 to 2011.  The forecasts produced below reflect the best available information at 

the time of filing.   
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Table A-1:  B.C. Economic Outlook Not as Bleak as Other Jurisdictions 

 2009 2010 2011 

Real GDP ( per cent 

change) 

   

BC76 -0.9  2.4 2.6 

ON77 -2.5  2.3 3.3 

AB78 -2.0  1.8 3.0 

Unemployment rate ( per 

cent) 

   

BC79 6.2  6.0 5.7 

ON80 8.8  8.9 8.2 

AB81 5.8  6.5 6.2 

Housing starts  

( per cent change) 

   

BC82 -34  -9 3 

ON83 -33.4  10 18.2 

AB84 -23.5  8.1 1.2 

 

 

As demonstrated in Table A-1 forecast of B.C.’s economic conditions are not as bleak as other 

jurisdictions such as Ontario and Alberta.  Alberta, which has an economy driven by the energy sector 

and Ontario with strong ties to the US economy are expected to experience a greater downturn in 

economic activity as compared to B.C.  For instance, B.C. is expected to have lower real GDP decline in 

2009 and higher economic growth in 2010, when compared to Ontario and Alberta.  Moreover, B.C.’s 

unemployment rate is expected to remain lower than Ontario, where the majority of layoffs have been 

taking place. 

 

                                                           
76  See Appendix C-34 for a copy of British Columbia Budget 2009  
77  See Appendix C-35 for a copy of Ontario Budget 2009  
78  See Appendix C-36 for a copy of Alberta Budget 2009 
79  See Appendix C-34 for a copy of  British Columbia 2009 
80  See Appendix C-35 for a copy of Ontario Budget 2009   
81  See Appendix C-36 for a copy of Alberta Budget 2009  
82  See Appendix C-37 for a copy of CMHC Housing Market Outlook - BC Region Highlights First Quarter 2009 
83  See Appendix C-35 for a copy of Ontario Budget 2009   
84  See Appendix C-36 for a copy of Alberta Budget 2009 
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It is expected that B.C. will post virtually no economic growth on a year-over-year basis in 2009 and 

many industrial sectors (largely forestry) will continue to be affected by the recession.  In fact, B.C.’s real 

GDP is forecast to decline by 0.9 per cent this year, the weakest performance since 1982.85

Also, layoffs are expected to accelerate in many sectors, including construction, real estate and related 

services, financial services and retail.  A total of 35,000 jobs were lost in B.C. in January 2009

  

 

86  followed 

by 14,000 layoffs in the month of February.87, 88  The unemployment rate is expected to rise to an 

average of 6.2 per cent in 2009.  This slower economic growth and rising unemployment rate will 

weaken demand for homeownership and thus housing starts are expected to decline by 34 per cent in 

2009.89

In 2010, it is expected that B.C. will reap significant economic benefits and growth from hosting the 

2010 Olympic and Paralympic Winter Games.  A return to economic growth is anticipated with the 

province’s real GDP forecast to rise by 2.4 per cent.

 This economic reality will have an impact on some customers’ ability to pay for basic needs, such 

as home heating.  

 

90

In 2011, it is expected that the B.C. economy will continue recovery at a moderate pace, whereby real 

GDP is expected to grow by 2.6 per cent.  Unemployment is expected to decline in 2011 as the first wave 

of the baby boomers

  With the expected positive trend for 2010, B.C.’s 

economic well-being should show slight improvement and the unemployment rate is expected to 

decrease to an estimated rate of 6.0 per cent.  Despite the expected economic growth, housing starts 

will likely continue to decline by 9 per cent in 2010.  

 

91

                                                           
85  See Appendix C-38 for a copy of RBC Economics March 2009  
86  See Appendix C-39 for a copy of B.C. sheds 68000 full-time jobs in January  
87  See Appendix C-40 for a copy of Unemployment rate climbs to 6.7% in B.C. 
88  See Appendix C-41 for a copy of B.C. economy to decline 1.5 per cent in 2009   
89  See Appendix C-37 for a copy of CMHC Housing Market Outlook - BC Region Highlights First Quarter 2009 
90  See Appendix C-34 for a copy of British Columbia Budget 2009 
91 Baby Boomers is the name given to the generation of North Americans who were born in a "baby boom" 

following World War II. The Boomers were born between 1944 and 1964. The oldest wave of the Baby 
Boomers is currently considering retirement options and looking at ways to make their elder years meaningful. 

 will reach 65, potentially expanding the number of opportunities in the labour 

market.  Housing starts will likely recover from the declining rates of the last couple of years to 3 per 

cent in 2011. 

 

Lower economic growth, higher unemployment rates, and declining housing starts indicate that the 

economic turmoil will most likely impact Terasen Gas by lowering customer additions and reducing 

customer demand for energy consumption.  

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION A – TAB 1:  EXTERNAL SITUATIONAL CONTEXT  PAGE 73 

It is critical to assess the economic conditions for the next three years and the impact of it on the 

business of Terasen Gas in order to ensure that forecasted costs and revenues in this Application are 

prudent and necessary to meet the evolving needs of the Company’s customers.  

 

Please see Part III, Section C, Tab 4 for more details relating to the economic factors that help determine 

customers’ throughput and new customer additions. 

b) A Looming Demographic Challenge 

TGI must continue to invest in managing the looming demographic challenge to ensure that we can 

continue to meet customer needs. 

 

Shifting workforce demographics are a well-known global reality and a major source of concern for 

governments and businesses alike.  Many economists have been predicting for some time that the 

looming retirement bubble of baby boomers will create serious labour shortages, particularly in the 

skilled trades and professional occupations.  The situation is made even worse by the fact that Canada 

has been experiencing declining fertility rates and not enough Canadians have been born in the last 

several years to replace those workers who will reach retirement age in the coming two decades.  In an 

October 2008 report, the Conference Board of Canada noted: 

 

“Given low fertility rates in Canada and increased competition for skilled immigrants, the pool of 

younger workers available to replace retiring baby boomers will not be sufficient to meet 

employers’ future staffing needs.”92

“With a large portion of their workforce approaching the traditional age of retirement, 

companies are going to have to pay much more attention to succession planning and 

recruitment than in the past.”

  

 

Similarly, the Business Council of British Columbia has acknowledged that the challenges of dealing with 

an aging workforce will be a major concern for many companies: 

 

93

The recent elimination of mandatory retirement in British Columbia represents one strategy aimed at 

mitigating the risks of an aging workforce and the looming shortage of skilled workers.  In 2007 the 

provinces of British Columbia and Alberta adopted another strategy by signing the Trade, Investment 

  

 

                                                           
92  See Appendix C-42 for a copy of Harnessing the Power: Recruiting, Engaging and Retaining Mature Workers 
93  See Appendix C-43 for a copy of The Current Challenges Facing Human Resources and Labour Relations 

Professionals  
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and Labour Mobility Agreement (“TILMA”) aimed at improving access to skilled labour through 

automatic inter-provincial recognition of various professions and skilled trades such as engineers, 

electricians, mechanics, and others.  TILMA subsequently paved the way for a new national agreement 

on labour mobility, the Agreement on Internal Trade (“AIT”) signed by the provinces on December 5, 

2008.  This agreement contains two key amendments – a revised labour mobility chapter and a revised 

Dispute Resolution Mechanism – and is considered to mark a significant milestone towards eliminating 

internal trade barriers and enhancing labour mobility across Canada.  Specific changes to the AIT as it 

relates to labour mobility are summarized as follows: 

 

9th Protocol of Amendment: Labour Mobility (Chapter 7) 

“Canadians should be able to work in their chosen occupations anywhere in Canada.  The revised 

labour Mobility Chapter of the AIT will provide that any worker certified for an occupation by a 

regulatory authority of one province or territory is to be certified for that occupation by all 

others.  

 

Any exception to full labour market mobility will have to be clearly identified and justified as 

necessary to meet a legitimate objective, such as the protection of public health or safety. 

 

The Committee of Internal trade has approved, in principle, that all Canadians will enjoy full 

labour mobility by April 1, 2009.”94

“The new AIT removes a long-standing barrier, and further enables B.C. to attract, and quickly 

employ, the skilled trades and professions needed in many sectors – especially important as 

retirements over the next 10 years are forecast to exceed the total number of students currently 

in the B.C. post-secondary system.”

  

  

In a news release issued March 12, 2009, the Government of British Columbia announced its 

endorsement of the new AIT as follows: 

 

95

The Business Council of B.C. has forecast over a million job vacancies by 2018 while only 650,000 young 

people will move through the province’s K-12 school system over the same period.  This is expected to 

result in a “shortfall” of 350,000 prospective workers as measured against the expected number of job 

openings even if all the K-12 graduates remained in B.C.

  

 

96

                                                           
94  See Appendix C-44 for a copy of Agreement on Internal Trade 
95  See Appendix C-45 for a copy of B.C. Leads Canada with Labour Mobility Bill 
96  See Appendix C-46 for a copy of The Role of Temporary Foreign Workers in Easing Labour Shortages  
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Professional associations have also expressed concern about attrition in their membership.  In October, 

2007, the Applied Science Technologists and Technicians of British Columbia (“ASTTBC”) held a 

Roundtable on Technology Skills Shortages with stakeholders representing all sectors to engage in a 

discussion on the critical shortage of skilled workers in British Columbia.  One of the actions coming out 

of the Roundtable was: 

 

“…the formation of a Technology Education & Careers Council (“TECC”) to provide strategic 

leadership and advocacy in advancing the importance of technology careers and education in 

B.C., serve as a catalyst for action and articulate industry policy with governments and 

educators.”97

• Almost half of the current technologists and technicians will retire as the oldest baby boomers 

start to leave the workforce. 

  

 

TECC members are drawn from industry and stakeholder leaders, and includes the Vice President of 

Human Resources and Operations Governance at Terasen Gas.  The mandate of the TECC is to oversee 

and champion a Technology Skills Action Plan to proactively address the following concerns: 

• The B.C. and Canadian economies are forecast to grow steadily, led by the high tech sector and 

technology-based processes. 

• In B.C. the 2010 Olympic and Paralympic Winter Games, construction and real estate 

development, mining and resource projects, and the growth of the province’s cities and 

population, have and will create a huge surge in demand for trained and qualified workers. 

• By 2010, there is projected to be a 70 per cent shortfall in the supply of needed supervisors, 

managers and contractors in trades and technologies. 

• In the meantime, B.C. post-secondary institutions are closing down and reducing spaces in 

technology programs, and few opportunities are provided for technology workers to complete 

necessary continuing education and lifelong learning. 

 

The demographic challenge facing employers across the country is very real.  Businesses must also 

develop different strategies to manage these risks, and for Terasen Gas the demographic challenge is 

more daunting than most.  From a Human Resources perspective, our Application will outline the 

magnitude of this challenge, identify what HR strategies have already been undertaken and what 

additional actions will be required to effectively manage the risks over the next several years (see Part 

III, Section B, Tab 2).  

                                                           
97  See Appendix C-47 for a copy of Roundtable on Technology Skills Shortage II 
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c) Summary to B.C. Economic Outlook and Demographic Challenges  

In general, the economic conditions in B.C. for the time period 2009-2011 have worsened compared to 

most of the time covered by the PBR Period.  Lower economic growth, higher unemployment rates, and 

declining housing starts indicate that the economic turmoil will most likely impact Terasen Gas’ 

customers. It will impact their ability to pay for energy, impair their ability to make investments in 

energy conservation measures, lower customer additions and reduce customer demand for energy 

consumption.  

 

In addition to this economic downturn, Terasen Gas faces demographic challenges as do other 

employers across the country.  Businesses must develop different strategies to manage these risks, and 

for Terasen Gas the demographic challenge is more daunting than most in meeting customer evolving 

needs.  See Part III, Section B, Tab 2 for how Terasen Gas will address this demographic issue. 

 

5. Accounting Standards and Related Guidance are in Flux 

Accounting standards and related guidance are continually evolving to anticipate and react to changes in 

the requirements and expectations of financial statement users.  These requirements and expectations 

often result from the same changes to legislation and to the external environment that were discussed 

above.  Pending changes in accounting standards are the single greatest cost driver of the rate increase 

sought in 2010 and 2011. 

 

Canadian utilities are required to comply with accounting standards known as Canadian Generally 

Accepted Accounting Standards (“GAAP”).  The guidance contained in these standards has been 

reflected in the determination of rates.  As GAAP has evolved, the resulting changes have been 

incorporated into revenue requirements filings with Canadian regulatory bodies. 

 

In recent years, there has been an accelerated pace of change in Canadian GAAP, and the resulting 

standards have become increasingly more complex.  Of particular note are changing standards on 

financial instruments and hedging, corporate income taxes, asset retirement obligations, variable 

interest entities, asset impairment, stock based compensation, employee future benefits, 

comprehensive income, goodwill and intangible assets, inventories, and rate regulated entities. 

 

Canadian accounting standards are now entering a time of unprecedented change, as the standards that 

are applied in the creation of financial statements, and also incorporated in the determination of rates, 

change from Canadian GAAP to IFRS.  Canadian utilities will be required to comply with IFRS for financial 

reporting periods commencing on January 1, 2011, with comparative figures for 2010 restated to be in 
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compliance with IFRS.  Canadian utilities must be ready and able to reflect the 2010 effects of IFRS in 

both their financial statements and their revenue requirements filings. 

 

Changes in accounting policies do not change the amount of total costs to be recovered from 

ratepayers, but changing standards do affect the timing of when those costs are recovered.  Rates may 

rise in the short term, but this initial rise in rates will be offset by lower rates in the future. 

 

Further details on the specific changes required to comply with IFRS and the implications of those 

changes on Terasen Gas’ revenue requirements are contained in Part III, Section C, Tab 11. 

 

Summary for the External Situation Context  

The factors outlined in this section present a picture of increasing demands of, and pressure on, our 

base business, while also presenting opportunities to expand and evolve our service offerings to meet 

the challenges of energy efficiency and climate change policies.  Terasen Gas is committed to creating 

the long-term solutions and business models that will allow its customers and communities to address 

these challenges.  The Application reflects the imperative to invest in our ability to serve customers and 

expand our ability to offer comprehensive energy solutions.  
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B. Respected and Trusted Operator  

1. The Past  

Over the course of the six year period commencing in 2004, Terasen Gas has been operating under the 

terms of the PBR Agreement.  During the PBR Period there have been a number of significant changes in 

the external environment experienced by TGI, as discussed in detail in Part III, Section A of this 

Application.  The Company has successfully managed these challenges, delivering service to our 

customers in a safe, reliable and cost effective manner.  The Company intends to build on this success in 

responding to these ongoing, significant challenges. 

 

In this section of the Application we review the initiatives we have undertaken during the PBR Period to 

respond to the various challenges, and the performance of the Company in that regard.  We then 

discuss how we are presently responding to these challenges and how they will shape our intended 

actions into the future.  To facilitate this review, this section of the Application has been separated into 

two major sub-sections, being The Past and The Future. The Past and Future sub-sections have been 

organized into the following five areas: management excellence; customer service; operational 

performance; employees and financial results. 

a) Past – 2003 to 2009 

TGI has performed well during the PBR Period in the five key areas of management excellence; customer 

service; operational performance; employees and financial results.  A brief explanation of those five 

areas is set out immediately below, followed by a detailed discussion of each. 

 

1. Management Excellence:  In this section we will describe the corporate governance structure 

and our actions taken to meet compliance requirements.  It includes discussion of the 

Company’s management processes employed to ensure Capital and O&M spending are 

managed prudently on behalf of customers and its shareholder, as well as the Company’s 

Balanced Scorecard approach. 
 

2. Customer Service:  This section will discuss how the annual demand for natural gas has declined 

as has the rate of customer growth over the PBR Period, while at the same time Terasen Gas has 

maintained a stable delivery rate and has met the evolving needs of our customers.  This is 

followed by discussion about how Terasen Gas has interacted with customers including 

discussion on three of the more significant regulatory applications related to improving 

customer service, Energy Efficiency and Conservation, Commodity Unbundling and the System 

Extension Test. 
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3. Operational Performance:  In this section we will describe how the Company has responded to 

the evolving regulatory and business needs.  This will include discussions on our Code 

Compliance efforts, our Carbon Management initiatives, our Information Technology Strategy 

and how the Company has delivered on major projects, all of which are key operational areas 

for Terasen Gas. 
 

4. Employees:  This section will discuss how Terasen Gas has concentrated on attracting, retaining 

and motivating employees over the PBR Period, and how it has responded to the changing 

needs of employees.  The Company will describe the key areas where it has been able to 

demonstrate its commitment to its employees regarding employee safety, managing changing 

employee demographics, and developing talent. 
 

5. Financial Results:  This section will describe the incentive mechanisms that were included in the 

PBR Agreement.  It will demonstrate how Terasen Gas accepted the challenge that the 

incentives presented and was able to achieve significant efficiency gains to be shared by 

customers and the Company over the PBR Period. This section will also discuss the operating 

and maintenance expenses and capital expenditures over the PBR Period, in addition to the 

significant savings the Company has achieved.   

(1) MANAGEMENT EXCELLENCE  

Terasen Gas is committed to continuous improvement and Operational Excellence for the benefit of 

customers and its shareholder.  For Terasen Gas, Operational Excellence means the prudent 

combination of service quality to our customers and the cost of providing those services, while ensuring 

employee and public safety, and operating in an environmentally responsible manner.  TGI’s strong 

corporate governance structure, with clear division of management responsibilities and well defined 

policies and procedures set out and monitored for performance, is important for achieving Operational 

Excellence.  

 

The next section describes Terasen Gas’ corporate governance structure, and our actions taken to meet 

compliance requirements.  It includes discussion of Terasen Gas’ management processes utilized to 

ensure Capital and O&M spending are managed prudently.  Following is a discussion of the USP, an 

example of Terasen Gas’ ongoing commitment to Operational Excellence.  Department overviews are 

then provided for reference.  Lastly, the Balanced Scorecard approach is discussed and how it has served 

Terasen Gas well as an important means of improving organizational alignment and focusing activities 

on those that matter the most. 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 80 

(a) Management Structure and Constructs/Processes 

Terasen Gas’ success in realizing efficiencies during the PBR Period for the benefit of customers and its 

shareholder reflects the effective management structure and constructs the Company has in place.  

Strong corporate governance coupled with compliance activities, an effective information technology 

utilization strategy, defined policies and procedures that aid in effective decision making, particularly in 

capital and O&M spending have collectively contributed to the strong results Terasen Gas has achieved. 

(i) Strong Governance Structure 

Having a well-defined governance structure which spells out the policies and procedures for making 

decisions and provides the structure through which the organization’s objectives are set and monitored 

ensures accountability and transparency of the Company’s actions to its shareholder, customers, 

employees, regulators and other stakeholders.   

 

Terasen Gas has in place an organization and culture that embodies strong governance.  The Board of 

Directors of Terasen Gas (the "Board") is responsible for the stewardship of the Company and is 

comprised of a majority of independent members.  The Board and Management of Terasen Gas 

acknowledge the critical importance of good corporate governance practices in the proper conduct of 

the business and affairs of the Company.  The Company has established governance policies and 

procedures which include independent Board oversight of strategic direction, management and 

organization structure, financial and risk systems, employee conduct, and the effectiveness of 

management. 

 

Comprised of the President and the Vice Presidents representing the major departments of the 

organization, the Executive Leadership Team ("ELT") is responsible for providing overall leadership and 

strategic guidance to manage the combined operations of the Terasen Utilities.  The ELT determines the 

strategic direction of the Company and develops business plans in support, including the setting of the 

performance targets for the Company's scorecard.  The ELT works closely with the Utilities Operating 

Committee (“UOC”) to ensure the Company's business goals and objectives are achieved, helping to 

meet the needs of its customers, employees and shareholders. 

 

The UOC was established in mid-2008.  It is comprised of senior managers appointed from the various 

departments within Terasen Gas under the strategic guidance of the ELT.  The UOC is responsible for 

making and implementing tactical decisions for the combined operations of the Terasen Utilities.  To 

meet the needs of Terasen Gas’ customers, employees and its shareholder, the UOC’s mandate is to 

deliver on the targets as setout on the Utility scorecard while maintaining the utility’s focus on 

Operational Excellence.  The Utility scorecard contains four categories of key success measures 
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important to the Company’s performance.  Further discussion on the Utility scorecard can be found in 

this section on the Balanced Scorecard. 

 

The UOC is accountable to the ELT and consults with the ELT with respect to Strategic Operational 

Planning, guiding the formulation of the Utility scorecard.   

 

With broad representation from different parts of the organization to ensure knowledge and 

understanding of key issues, the UOC is able to make effective capital spending decisions by prioritizing 

the spending, focusing on prudence while administering the review and approval process efficiently. 

 

In the past number of years, Terasen Gas has developed and put in place the necessary governance 

structure to ensure the actions it takes are appropriate and effective.  In 2001, Terasen Gas 

implemented an Enterprise Risk Management (“ERM”) framework and risk management process that 

was specifically aimed at ensuring that Terasen Gas complied with applicable securities commission’s 

policies and requirements for effective risk management.  Terasen Gas is leveraging its existing ERM 

framework and risk management process to ensure a consistent risk-based approach to certification 

compliance efforts, helping to reduce the organization’s risk with regards to potential 

misrepresentations and internal control weaknesses. 

 

Terasen Gas takes its Canadian securities disclosure requirements seriously and follows a best practice 

approach with respect to its compliance plan and approach.  In recognition of the Company’s excellence 

in implementing effective governance processes with specific emphasis on its ERM initiative, in 2003 

Terasen Inc. (“Terasen”) received the Conference Board of Canada / Spencer Stuart Private Sector 

National Award in Governance and was the overall winner.  Terasen was honoured for “demonstrating 

strong internal principles, values and leadership.” 

 

Today, ERM forms an integral part of Terasen Gas’ business and strategic planning processes and will 

continue to in the future.  In the environment we are in today, changes in economic, political, 

regulatory, and competitive risk factors will occur.  Monitoring of these changes in the risk environment 

is crucial in order for Terasen Gas to maintain its track record of success. 

 

Terasen Gas puts a high priority on the safety of its employees and the public and on minimizing its 

impact on the natural environment.  To achieve this, Terasen Gas has in place an Operational 

Governance department responsible for the management systems that monitor and support 

engineering governance, environmental affairs, employee occupational health and safety, public safety, 
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emergency preparedness, and security.  These systems and programs assist Terasen Gas in ensuring 

environmental compliance and a safe environment for customers, the public and employees.  

(ii) Internal Audit 

Terasen has an Internal Audit Services (“IAS”) department that reports through the Chair of the Audit 

Committee of the Board of Directors.  The primary role of IAS is to provide independent, objective 

assurance and consulting services designed to add value and improve the organization’s operations.  IAS 

provides assurance to the Audit Committee and senior management that Terasen Gas is achieving its 

business objectives and that business risks are being effectively managed.  The focus of IAS is to 

determine whether the organization’s risk management, control and governance processes, as designed 

and represented by management, are adequate and functioning. 

 

In support of this, IAS annually prepares a Control Assurance Plan for the Terasen group of companies, 

designed to satisfy organizational and Corporate Governance objectives.  The Control Assurance Plan is 

designed to ensure that the Company has appropriate controls in place to achieve the following 

objectives: 

• effectiveness and efficiency of operations including the safeguarding of assets;  

• reliability of internal and external reporting; and 

• compliance with applicable laws, regulations and internal policies.  

(a) Canadian Securities Disclosure Compliance  

Canadian securities disclosure requirements under the Canadian Securities Administrators National 

Instrument 52-109 (NI52-109) Certification of Disclosure in Issuers' Annual and Interim Filings as it 

relates to internal controls over financial reporting, provides a level of review and control in ensuring 

that the Company has appropriate and effective management and control systems in place.  Since 2004 

when certification requirements were introduced, Terasen Gas has been in compliance with all 

disclosure requirements and has maintained unqualified certification status throughout the period. 

 

As part of the Control Assurance Plan, Terasen Gas’ IAS identifies work required to assess management’s 

design and operating effectiveness of internal controls over financial reporting and disclosure controls 

and procedures.  Activities performed by IAS to support this objective include carrying out a quality 

assurance review of process and key control documentation; making assessments of design of internal 

controls; and performing effectiveness testing. 
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(iii) Policies and Procedures 

As mentioned earlier, having well written and clearly communicated policies and procedures is an 

important part of having a strong governance structure.  The policies and procedures allow employees 

to understand their roles and responsibilities within established limits.  Effective policies and procedures 

provide direction and ensure consistency in day-to-day operational activities, ensuring accountability at 

the appropriate levels.  This, in turn, assists the Company in achieving its business objectives. 

 

Terasen Gas has clear, well documented policies and procedures in the key parts of its business, 

providing assurance that functions and activities are being managed accordingly and appropriately, 

contributing to achievement of excellence in its Operational and Financial activities.  Of its policies and 

procedures, the Financial policies and processes affecting Capital and O&M spending are discussed in 

further detail in the next two sections as they have the most direct impact on the cost of delivering 

Operational Excellence. 

(iv) Capital Spending 

From 2004 to 2008, Terasen Gas incurred and prudently managed over $700 million in capital 

expenditures on a cumulative basis.  Capital expenditures include both Regular Capital and those 

projects approved pursuant to a CPCN.  Regular Capital expenditures include those required to provide 

service to new customers (mains, services and meters), sustaining capital expenditures required to 

maintain the integrity and reliability of the Distribution and Transmission facilities and Other Capital 

including IT Capital and non-IT Capital (i.e. buildings, tools and equipment, alteration and replacement 

of gas mains and services) to service the business needs of Terasen Gas and its customers.  Prudent 

management of Capital Expenditures has benefited customers as well as the Company as intended 

under the capital incentive mechanism included in the PBR Agreement (the capital incentive mechanism, 

as well as the efficiencies realized by customers over the PBR Period are described in this section under 

Financial Results and Performance over the PBR Period – page 157).  Customers and the Company have 

shared equally in efficiencies realized by virtue of capital expenditure savings as measured against the 

allowed capital expenditures.  

 

To manage these capital expenditures effectively, Terasen Gas has in place clearly defined processes for 

budgeting, approving and authorizing capital expenditures.  Requests for capital funding are balanced 

against safety and reliability requirements and prioritized to ensure that capital is put to its best use and 

the impact on customers’ rates arising from capital expenditures is minimized. 
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Five-year capital plans are updated and prepared annually outlining Terasen Gas’ capital spending 

required to meet future customer demand and to provide safe, reliable and efficient gas service to 

customers.   

 

Transmission and distribution systems are assessed for their ability to meet forecasted growth for 

natural gas demand in Terasen Gas’ service territories.  Planning for transmission system expansion is 

based on a peak day demand forecast for core market customers and firm demand from transport 

customers.  Planning for distribution system expansion and reinforcement is based on assessments of 

expected customer and load growth and the integrity of the distribution system.  Capital spending for 

new mains, services and meters to attach new customers is determined based on the forecast level of 

customer additions. 

 

Other capital funding requirements for ongoing business operations and to meet customer needs, 

including IT initiatives, tools and equipment purchases and meters purchases, are also developed based 

on input from the different departments within Terasen Gas. 

 

Terasen Gas’ Capital Approval policy outlines an approval process with defined responsibilities and 

approval limits to ensure appropriate capital spending decisions are made.  Annual capital budgets 

require the approval of the ELT.  After approval of the capital budgets and before actual capital spending 

occurs, capital projects are subject to a review process.  Subject to the approval limits granted under the 

Capital Approval policy, responsibility for reviewing and approving capital budgets and funding requests 

rests with the UOC.  In the situation where the capital project in question has been reviewed as part of 

the capital budget process, no further approval is required.  Projects requiring additional approval are 

brought forth by UOC to the ELT for discussion and review.  The decision to approve the funding request 

is based on a number of considerations including the business imperative, risk associated with not 

proceeding and risk mitigation strategies available.  However, where the capital project is considered ex-

budget (i.e. not previously identified in capital budget or requires funding exceeding the authorized level 

specified in the budget), higher approval by either ELT or the Board is required depending upon the level 

of ex-budget funding required.  Currently, Terasen Gas’ policy is to have all ex-budget funding requests 

up to $500,000 per project approved by the UOC.  Individual projects requiring ex-budget funding 

exceeding $500,000 but less than $5 million require further approval from the ELT.  Any ex-budget 

funding over $5 million per project requires Board of Directors approval.  

 

To ensure effective prioritization of funding for IT capital projects, Terasen Gas requires that all IT capital 

projects regardless of dollar value must be presented to the UOC for review and approval. 
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Capital projects that require CPCN approvals are subject to additional internal review in addition to 

senior management and Board of Directors approvals where necessary, prior to a CPCN application 

being filed with the Commission. 

 

Authorization of spending for Customer Driven Capital comprised of Mains, Meters and Services for new 

customers are guided by Terasen Gas’ System Extension and Customer Connection policies.  These 

policies were recently reviewed and approved by the Commission in its Order No.  G-152-07 dated 

December 6, 2007.  The updated set of policies promotes fair and equitable treatment of customers 

while contributing to sending the appropriate pricing signals regarding energy choice and use in British 

Columbia. 

(v) O&M Spending 

O&M expenditures include those required to operate the Company’s business and service the needs of 

its customers.  From 2004 to 2008, Terasen Gas cumulatively has incurred and prudently managed 

approximately $1 billion in O&M expenditures required to provide safe, reliable and efficient gas service 

to customers.98

As with Capital spending, O&M spending is managed by the UOC, under the strategic guidance of the 

ELT.  The UOC has responsibility for reviewing and approving O&M budget and funding requests.  ELT 

approval is required in the event that the UOC determines that total O&M funding will exceed the 

  Prudent management of O&M costs has benefited customers and our shareholder.  The 

incentive mechanism included in the PBR Agreement shares O&M savings as measured against the 

allowed O&M equally 50/50 between customers and the shareholder.  The O&M savings realized by 

customers over the PBR Period are described in on page 159 of this Section. 

 

Terasen Gas has clear, defined and effective processes in place for budgeting, approving and authorizing 

O&M expenditures.  Requests for O&M funding are assessed against safety and reliability requirements 

and prioritized to ensure that funding is put to its best use and the impact on customers’ rates arising 

from O&M expenditures is minimized. 

 

O&M budgets are reviewed, updated and approved annually by the ELT.  During this process, Terasen 

Gas operating departments must justify incremental funding requests.  The process also involves a 

review and re-justification of existing budgets.  This approach to budgeting is better suited to achieving 

an optimal allocation of resources since it provides a stronger linkage than an exclusively incremental 

approach between overall resource allocation to the organization’s goals and objectives. 

 

                                                           
98  See Appendix F-1 for a copy of O&M Expenditures History 
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authorized level specified in the budget.  To meet the needs of Terasen Gas’ customers, employees and 

its shareholder, the UOC’s mandate is to deliver on the targets as determined by ELT and set out on the 

Utility scorecard while maintaining the utility’s focus on Operational Excellence.   

 

With broad representation from different parts of the organization to ensure knowledge and 

understanding of key issues, the UOC is able to make effective O&M spending decisions by prioritizing 

spending, focusing on prudence while administering the review and approval process efficiently. 

(b) Utilities Strategy Project (USP) 

The USP, a major restructuring initiative undertaken in 2004, is an example of Terasen Gas’ ongoing 

commitment to Operational Excellence.  Shortly after the acquisition of TGVI and TGW in 2003, the 

three companies undertook a major restructuring initiative aimed at delivering substantial operating 

cost savings.  The USP was established to implement a single management team along with common 

work processes and IT platforms.  The objective was to create a more cost-effective and sustainable 

organization and provide long-term benefits to its customers and its shareholder.   

 

Initial costs of approximately $15 million incurred for restructuring and investment in information 

technology have resulted in sustainable annual savings of approximately $10 million per year for the 

three utilities collectively.  Today, the companies continue to operate with a common management 

structure with sharing of services and resources under a Shared Services agreement, allowing the 

companies to maintain an optimal level of resources and avoiding duplication for the benefit of 

customers. 

 

The USP capitalized on the Company’s demonstrated competency in Operational Excellence. 

(c) Departmental Overviews  

Corporate organization influences the effectiveness of its employees in decision making and resource 

optimization throughout the organization.  An effective organization outlines clear division of 

responsibilities and accountability at different levels of the Company.  Terasen Gas has been able to 

realize cost efficiencies during the PBR Period by virtue of its corporate organization, providing value to 

its customers and shareholder. 

 

Terasen Gas is currently organized into seven major departments, each responsible for different 

activities in support of providing safe, reliable and cost effective gas service to its customers.   
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Figure B-1-1:  Organizational Chart by Department 

 
 

The seven departments and their responsibilities are described below. 

(i) Distribution 

The Distribution department is responsible for managing the distribution assets, operating the gas 

system, and providing a safe, reliable and cost-effective distribution service for all gas customers.  Field 

personnel are trained and equipped with tools, equipment and vehicles to provide emergency response, 

operate and maintain the gas delivery system and to perform installations and renewals. 

 

The department is organized to maximize synergies between the various activities necessary while at 

the same time maintaining a commitment to providing safe, reliable and cost effective gas service.  The 

activities within Distribution can be categorized into four main functions or business processes, 

Emergency Management, Installation and Renewal, Operations and Maintenance, and Account Services, 

which are all described below.  Additionally there are several support groups within Distribution that are 

described.  

(a) Emergency Management 

Emergency Management includes providing support for first and rapid response in order to ensure 

public and employee safety.  The activities include first response to system damage, gas odours, fire and 

carbon monoxide calls, emergency prevention through public education, and maintaining stand-by 

resources.  Personnel and resources are mustered throughout Terasen Gas’s service area to provide 

timely response in attending to emergencies, similar to the way fire departments are organized. 

(b) Installation and Renewal 

Emergency response staff must be located throughout Terasen Gas service area (fire department 

concept).  To the extent these employees can be engaged in installation of service lines, mains and 
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meter sets, it serves to maintain their skill sets and dilute the standby costs of emergency preparedness 

and response.  It should be noted that a significant portion of installation and renewal activities are 

performed by external contractors particularly during periods of high customer growth. 

(c) Operations and Maintenance 

Operations and Maintenance includes scheduled and unscheduled operating and maintenance activities 

dedicated to mitigating operating risks and ensuring the safety and reliability of the distribution system.  

Activities include system inspection, leak survey, and preventive and corrective maintenance of 

equipment, valves, stations and meter sets.  The level of activities required is influenced by code and 

standard requirements (i.e. CSA), regulatory requirements, operating conditions, asset age and the 

geographic footprint of the distribution system.  

(d) Account Services 

Account Services represents work performed by Distribution staff relating to premise calls, meter lock-

offs, unlocks, pilot light relights, meter exchanges/renewals and other customer inquiries requiring a 

field workforce response.  An example of this is a high bill complaint initiated by a customer where a 

visit to the customer’s premise to ensure the meter is functioning correctly may be required.  

 

Supporting the above functions are Distribution Asset Management, Distribution Process Support and 

the Operations Centre.  The support departments within Distribution provide the necessary expertise to 

assess work priorities, plan and design work to be completed, establish and maintain processes to be 

followed, and coordinate who and how the work gets completed on a 24/7 basis.  They also examine 

costs and monitor business performance to look for opportunities for further efficiencies 

 

By adopting a business process focus, the Distribution department is able to maintain its commitment to 

providing safe, reliable and cost effective service.  This ongoing commitment will serve to benefit our 

stakeholders and customers in the years ahead. 

(ii) Gas Supply and Transmission 

Having effective gas supply and transmission system management is necessary to ensure reliable, secure 

and cost effective supplies of natural gas and propane to customers.   
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(a) Gas Supply 

The Gas Supply department provides the gas and propane supply management function, which 

encompasses most elements of the merchant role, providing supply to firm and interruptible customers 

as well as providing transportation services for industrial and commercial customers.  The Gas Supply 

department provides these services in a reliable, prudent and cost effective manner.   

 

The Gas Supply department ensures that there are reliable and secure supplies of natural gas and 

propane for the TGI, TGVI and TGW customers at an optimum cost.  The key objectives of the Gas Supply 

department are as follows: 

• provide natural gas and propane supply for customers; 

• optimize resources to minimize the overall supply portfolio costs for the benefit of customers; 

• manage market price risk to reduce volatility on resultant rates for customers; 

• provide Energy Management Services to create value for customers through revenue 

generation; and 

• manage commercial and industrial transport customers on the TGI and TGVI systems. 

 

The development and implementation of the Annual Contracting Plans and Price Risk Management 

Plans play a critical role in managing these objectives.  The Annual Contracting Plans outline the 

portfolios required to meet the needs of core customers through contracting for an optimal and 

diversified mix of commodity, storage and transportation resources.  The plan outlines the details for 

procurement activities, and also addresses longer-term issues to provide an indication of anticipated 

longer-term contracting or marketplace changes.  The Price Risk Management Plans satisfy the primary 

objective of reducing market price volatility and resultant rates for customers and also improve the 

probability of remaining competitive with electricity rates over the longer term in order to attract 

customer growth and ensure optimum resource portfolios and overall cost-effectiveness for all 

customers.  The Price Risk Management Plans are designed within the context of the highly volatile 

natural gas and propane markets and include consideration of both high and low market pricing 

scenarios in the interest of smoothing volatility and reducing the likelihood of rate shock for customers.  

These plans are filed with the Commission for approval on an annual basis. 

 

Managing these objectives also includes providing intra-day balancing supply (required primarily due to 

weather changes) for core customers; facilitating all gas scheduling and nominations on the Terasen Gas 

and third party pipeline transmission systems; mitigation activity based on buying and selling around 

excess resources; and the management of relationships with financial and physical supply 
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counterparties, storage operators and pipeline companies to the benefit of Terasen Gas’ customers.  

Also included is the management of the movement of gas supply provided by marketers to customers 

under the commodity unbundling program.  As part of the Essential Services Model, the Midstream 

department within the Gas Supply department provides the Midstream resources required to ensure 

commodity supply from marketers reaches downstream customers.  Consideration is also given to new 

“green” sources of gas supply which is a significant and important part of the Terasen Gas long term 

growth strategy.  An example is the biogas service offering which is detailed in the Energy Efficiency and 

Conservation and Alternative Energy Solutions in Part III, Section C, Tab 3 of this Application.       

 

The Transportation Services department within the Gas Supply department manages transportation and 

marketing services on Terasen Gas’ pipeline system, overseeing on-system gas transportation and 

industrial, commercial and marketer agent services.  This includes coordinating nominations and 

scheduling third-party shipper requests onto the Terasen Gas system.  Employees within the 

Transportation Services and Midstream departments work closely together with employees in the 

Transmission Gas Control department to ensure gas supply reliability and adherence to terms of the 

transportation tariffs.  Managing imbalances is critical to both the Transportation Services and the 

Midstream departments to ensure effective use of resources for customers and managing industrial and 

commercial services according to tariffs is crucial at the time of curtailment or periods of short supply on 

the Terasen Gas system.   

(b) Transmission 

The Transmission department provides the asset management function that ensures that the Terasen 

Gas transmission system delivers natural gas from interconnecting pipelines or Terasen Gas-owned LNG 

facilities to the distribution network in a safe, reliable and cost effective manner.  The Transmission 

department is responsible for the safe and reliable operation and maintenance of the Interior 

Transmission system mainline, Southern Crossing Pipeline, Coastal Transmission system, some 

transmission pressure lateral pipelines, mainline compressor stations, and the LNG plant at Tilbury.  The 

Transmission department is also responsible for the safe and reliable operation and maintenance of the 

TGVI transmission system which will include the Mt. Hayes storage facility when it is completed in 2011.  

These costs are either direct TGVI costs or allocated through the shared services agreement between 

TGI and TGVI.    

 

The Transmission department is comprised of the following departments: 

• The Transmission Operations department is responsible for managing the gas control centre 

including the Supervisory Control and Data Acquisition (“SCADA”) system; managing the day-to-

day operations of the transmission pipelines, rights of way, compressors and LNG plant; and 
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providing technical support and emergency management to other Terasen Gas operating 

departments. 

• The Transmission Asset Management and Improvements department is responsible for 

assessing transmission asset health and, with the Transmission Operations department, in 

establishing inspection and maintenance plans as well as determining and planning 

infrastructure projects required for system reliability and to meet demand growth.   

• The System Integrity department, while functionally in the Operations Engineering department, 

is an Asset Management service provider for Transmission and Distribution.  Reporting to 

Transmission on budget and work priorities, the System Integrity department has responsibility 

for executing the Transmission Pipeline Integrity Program (“TPIP”) on behalf of the Transmission 

department.  

 

By organizing into the two main business functions, the Gas Supply and Transmission department is able 

to maintain its commitment to provide reliable, secure and cost effective supplies of natural gas and 

propane to customers.  The two groups within the department also work together in monitoring and 

assessing regional market developments and identifying opportunities to create additional value for 

Company owned transmission assets.  Given the importance of these functions to providing safe, 

reliable and cost effective gas service to customers, Terasen Gas will continue to place high priority on 

these activities. 

(iii) Marketing 

The Marketing department plays an important role in meeting the needs of customers and stakeholders.  

The primary responsibilities of the Marketing department are to manage relationships with existing 

customers, market development and sales to new and existing customers, managing internal and 

external communications, and facilitating business relationships with governments and First Nations.   

Included in the responsibilities are design and delivery of energy efficiency programs and management 

of outsourced call centre and billing functions with Customer Works Limited Partnership (“CWLP”). 

 

To meet the needs of our customers most effectively and efficiently, the Marketing department 

activities are organized into four areas of responsibility:  

• Customer Information and Education – This includes activities such as communications, safety 

messaging and new project consultation. 
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• Customer Solutions and Services – This includes activities such as sales, account management, 

resource planning, market development, technical sales support, energy efficiency and 

conservation and forecasting. 

• Customer and Business Facilitation – This includes activities such as community and government 

relations and policy, and First Nations relations. 

• Customer Care and Services– This includes activities for the management of the CWLP 

agreement, bad debt management, and support of construction services through the customer 

contact centre. 

 

As energy use and customer and community needs continue to evolve, the importance of the Marketing 

department’s activities required to respond to these needs will grow.  In anticipation, Terasen Gas must 

continue to enhance its marketing activities and resources including evolving its organization, to be able 

to respond most effectively to these needs both now and in the future. 

(iv) Business and Information Technology Services 

Having effective services in support of front line operating departments is necessary to enable the 

departments to deliver on the Company’s commitment to Operational Excellence.  The Business and 

Information Technology Services (“B&ITS”) department provides support services to other departments 

of the Company and is organized into six departments; IT, Facilities, Operations Engineering, Operations 

Support, Procurement and the Project Management Office (“PMO”).  The following is a discussion of the 

six departments and their responsibilities. 

(a) Information Technology  

The IT department is responsible for the planning, delivery and ongoing support of information 

technology and telecommunication services to the Company. The IT department’s primary goal is to 

provide enabling technologies ensuring that other departments in the Company function effectively and 

efficiently. In order to meet this objective, IT ensures that the Company’s data is compatible with that 

available from industry; that data is accessible throughout the Company; and that information 

technology infrastructure platforms (Wide Area Networks, Local Area Networks, servers, desktops, 

laptops, printers, firewalls, anti-virus and intrusion detection services, etc.) are managed across 

departments. These platforms are designed to enhance the productivity and effectiveness of business 

processes, as well as meeting security requirements. Adequate security is critical to ensuring that 

business processes, employees, and customers are protected.  
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IT is also responsible for the life-cycle management of all business applications. Working with other 

departments, IT assists in the development of business cases, leads in the acquisition of resources (both 

financial and personnel), and in the designing, building, testing and implementation of business systems. 

Life-cycle-management responsibilities also include ensuring that business applications operate reliably. 

Finally, IT is responsible for the Company’s overall IT strategy which incorporates the need for business 

applications and the underlying infrastructure required to support these applications.  

(b) Facilities 

The Facilities department ensures that the Company and its employees have a suitable work 

environment with safe and efficient buildings and workspaces. The Facilities department is responsible 

for acquiring and maintaining facilities throughout the Province. This department also processes, 

services, and manages the Company’s requirements for office furniture and equipment, workspace 

changes and moves, and building security. 

(c) Operations Engineering 

The Operations Engineering department provides a variety of services necessary in support of Terasen 

Gas’ operations.  The services include: 

• Engineering Design provides design services and operational support for all Transmission and 

Distribution pipelines and above ground facilities. 

• GIS and Engineering Drafting which are responsible for completing new mains and service 

construction drawings and as-built mapping, as well as detailed design drawings for engineering 

projects as required.  The GIS department is also responsible for developing and maintaining the 

Geographic Information Systems (“GIS”), and maintaining the majority of the records for 

distribution and transmission facilities. 

• System Integrity provides risk-based integrity management services related to operating plant 

and surrounding natural hazards, principally focused on material defect, corrosion, geotechnical 

and hydro-technical risks and manages the TPIP on behalf of the Transmission group. 

• The Corrosion group operates and maintains the systems providing cathodic protection to 

operating plant. 

• Property Services is responsible for managing all land rights and land tenure issues including 

property taxation, acquisition and disposal, leases, right of way agreements, and for supporting 

environmental reviews and First Nations negotiations. 
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• System Planning is responsible for the planning of the lowest cost system improvements for the 

gas distribution and transmission systems based on system hydraulics and for providing 

hydraulic scenario analysis for operational enquiries and project development. 

• Location Records provides asset information for underground facilities, as requested through BC 

One Call. 

(d) Operations Support 

The Operations Support department is comprised of four separate departments: Measurement Services, 

Instrument Control Systems and Data Acquisition, Supply Chain Management and Mechanical Services. 

With offices distributed among several communities within British Columbia including Burnaby, Surrey 

and Penticton, the Operations Support department provides safe, reliable and cost effective field 

support services to the Distribution and Transmission operating departments.  These Operations 

Support departments are staffed with highly skilled analysts, trades people and employees trained to 

offer technical analysis and field support services.  

• Emergency Response includes activities associated with supporting the Operating departments 

to respond to emergencies in order to ensure public and employee safety.  Such activities relate 

to supply of emergency materials and equipment and repair to the company’s operating assets.  

• Mechanical Services refers to the manufacture and repair of tools and equipment as required by 

the Operating departments. 

• Supply Chain Management involves all activities related to managing the flow of materials, tools 

and equipment inventory throughout the company. 

• Meter Fleet Management encompasses all activities related to maintaining the “health” of the 

fleet in a manner that is technically sustainable, financially optimal and compliant with all 

appropriate public policy.  Included are meter services offered to third parties.  

• Instrumentation and Data Acquisition involves the maintenance of instrumentation, control and 

data acquisition systems throughout the company’s pipeline system.  Included are activities 

associated with daily data validation, editing and estimation on behalf of the commercial and 

industrial customers who purchase their natural gas through a commodity broker. 

• Radio Network Management refers to the management of all aspects of the mobile radio 

network deployed within the interior of British Columbia and the Lower Mainland.  Included are 

all activities relating to ownership of repeater towers which have provided an additional source 

of third party revenue.   
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(e) Procurement 

The Procurement group is responsible for assisting other departments in acquiring a variety of materials 

and services.  They ensure that the appropriate processes are followed and appropriate agreements are 

in place when the Company acquires materials and services.  They also assist the company with market 

research, knowledge and analysis and tender evaluations. 

(f) Project Management Office 

The Project Management Office is responsible for providing project management and professional 

services to execute capital projects for the Transmission Asset Management group.  Once a capital 

project is approved by Transmission Asset Management, the PMO oversees the associated project 

planning, engineering design, procurement, fabrication, installation, commissioning and closing. 

 

Each of the B&ITS departments discussed provide services which are essential to Terasen Gas’ 

operations.  The organizational structure of the B&ITS department facilitates efficient delivery of these 

support services. As the Company grows and information technology advances, having effective support 

services will become even more critical to the success of Terasen Gas. 

(v) Human Resources and Operations Governance 

The Human Resource and Operations Governance department consists of two major functional areas, 

Human Resources and Operational Governance.  In Human Resources, the focus is on ensuring our 

hiring practices, labour relations strategies, development programs, total compensation programs, and 

the associated processes and systems that support them are effective and efficient and that our 

workforce, now and in the future, will be able to support the achievement of the Company's objectives 

and business plans.  The focus of the Operations Governance department is to create, maintain and 

ensure compliance with policies for various aspects of the business. 

 

The following is a discussion of the two departments, their primary responsibilities and how their 

activities contribute to the Company’s commitment to provide a safe, reliable and cost effective service 

customers expect.   

(a) Human Resources 

The overall goal of the Human Resources function is to ensure that the Company’s workforce, now and 

into the future, is of a quality and quantity to enable the achievement of the Company’s business goals 

and objectives.  The Human Resources department performs and provides different services in support 

of management of the Company’s workforce.  The services include HR Strategy and Advisory Services, 
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Leadership Development, Employee Training and Development, Recruiting, Labour Relations, short-term 

and long-term Disability Management, Pension and Benefits, Compensation, Payroll, Employee Services, 

and Human Resources Information System. 

(b) Operations Governance 

Key to achieving Terasen Gas’ commitment to Operational Excellence is to ensure the risks associated 

with its operations are effectively managed and minimized.  To address this, Terasen Gas has an 

Operations Governance department comprised of three departments; Environment, Health and Safety 

(“EH&S”), Engineering Governance and Enterprise Risk Management. 

 

The EH&S department is responsible primarily for overseeing and performing activities in support of 

Operations Governance requirements.  The functions performed include: 

• Business Continuity ensures that the critical elements of the business will continue to operate 

during a major event.  Business continuity is a new area of concentration for Terasen Gas, and 

refers to the ability of an organization to remain viable and provide service and support for its 

customers before, during and after an event. 

• Corporate Security ensures that security risk is assessed and managed in compliance with 

applicable legislation and good business practices in order to effectively manage and minimize 

risk. 

• Emergency Preparedness ensures that emergency response systems comply with applicable 

legislation and good business practice, are regularly exercised to maintain employee knowledge 

and continuous improvement, and that risks associated with our operations are effectively 

managed and minimized. 

• Environmental Affairs manages, monitors and reports on the performance of our Environmental 

Management System designed to ensure compliance with applicable legislation, Company 

policies, industry codes of practice, and sound business practices. 

• Occupational Health and Safety manages, monitors and reports on the performance of the 

Safety Management System which is designed to ensure compliance with WorkSafe BC 

regulations, other applicable legislation, Company policies and sound business practices.  This 

helps to ensure that employee safety risks associated with Terasen Gas’ operations are 

effectively managed and minimized. 

• Public Safety Awareness mitigates the risk of asset failure due to third party activity or a natural 

gas related incident on customer premises by raising awareness of the properties of natural gas, 
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what to do if a leak is suspected, and line location requirements prior to excavation through a 

variety of communications strategies. 

 

The Engineering Governance department has overall responsibility for maintaining the complete set of 

policies and procedures required by Terasen Gas, providing oversight for incident investigations and 

coordinating the approval of new materials used in the gas system.  Working closely with the EH&S 

department, the Engineering Governance department also provides audit protocols and direction for 

operational reviews that are completed on a regular basis.   

 

The Enterprise Risk Management and Insurance department has full responsibility for the Insurance and 

Enterprise Risk Management functions for the Company, including insurance procurement, claims 

management and loss studies.  In addition, the department provides a yearly update of principal risks 

facing the Company for management and Board reporting.  This department also includes Fleet Services, 

which has responsibility for procuring, maintaining, insuring and managing the operating costs of a 600 

vehicle fleet. 

 

The structure of the Human Resources and Operational Governance department allows the Company to 

efficiently respond to the evolving workforce needs in support of the achievement of the Company's 

objectives and business plans and facilitates effective compliance with policies for various aspects of the 

business. To maintain effective stewardship, Terasen Gas will continue to place a high priority on all 

Human Resources and Operational Governance activities. 

(vi) Finance and Regulatory Affairs 

The Finance and Regulatory Affairs department consists of the Finance department and Regulatory 

Affairs department, which are responsible for providing a range of financial and regulatory services to 

various departments throughout the Company.  We have organized the department’s activities into two 

major functional areas of focus, enabling the optimal delivery of the services for the benefit of 

customers and stakeholders. 

(a) Finance 

The Finance department in Terasen Gas is comprised of a Financial Performance department and a 

Financial Accounting and Reporting department.  Tax Services, Treasury Services, Corporate 

Development, Financial Reporting and Internal Audit services that are required by Terasen Gas are 

provided by Terasen through the Corporate Services Agreement. 
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• The Financial Performance department is responsible for the areas of budgeting and forecasting, 

management reporting, performance measurement, and tracking of capital expenditures. 

• The Financial Accounting and Reporting department is responsible for accounts payable, asset 

and depreciation accounting, and financial accounting for Terasen Gas, including accounting for 

gas revenues, deferral accounts, cash, debt and interest, taxes, account reconciliations and 

controls, and maintaining the accounts of continuing service charges and billing of inter-

company charges.  In addition to and in conjunction with Terasen’s Corporate Financial 

Reporting department, this department has the responsibility for reporting the results of the gas 

utility companies, developing and implementing financial accounting policies and procedures, 

assisting in the implementation of new or changing GAAP, reviewing and maintaining general 

ledger accounts and maintaining compliance with regulatory reporting requirements in the 

financial records. 

 

The Financial services have been delivered efficiently providing timely, accurate and useful financial and 

other information to meet various external and internal reporting requirements. 

(b) Regulatory Affairs 

Over the term of the PBR Agreement, regulatory and stakeholder requirements have increased and 

changed in response to the evolving regulatory and business conditions.  An indicator of the increased 

regulatory requirements is the fact that filings with the BCUC, the National Energy Board, and the 

Alberta Utilities Commission have increased from 400 in 2005 to 500 in 2008.  To respond to these 

requirements, the Regulatory Affairs department has organized itself where it is able to handle the 

increased requirements and yet continue to be proactively anticipating the future requirements of the 

customer, business, and stakeholders.  

 

The Regulatory Affairs department is focused on the following responsibilities: 

• Developing pro-active regulatory strategies in support of current and prospective regulatory 

initiatives and issues;  

• Assisting the operating departments with regulatory process, stakeholder management, 

regulatory and industry research, and analytical support for projects and initiatives;  

• Developing rate design (rate pricing) structures that are in alignment with cost structures;  

• Managing Gas Tariffs related to applications for changes and new initiatives and ensuring 

implementation of rate changes;  
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• Managing regulatory relationships with the Commission and stakeholders on behalf of the gas 

utility companies; and   

• Managing the gas utility companies' compliance with Regulations, Orders, Directives and 

Decisions. 

By organizing itself as outlined, the Regulatory Affairs department is positioned well to proactively 

respond to current and future regulatory requirements.  

(vii) President and CEO 

The President and CEO’s office is responsible for the overall management of the Utility and for providing 

the overall leadership to execute the strategic plan.  This office ensures that resources are employed 

efficiently and effectively across all business departments to ensure that customers receive value in the 

rates they pay for the safe, reliable and efficient delivery of natural gas.   

(d) Balanced Scorecard  

The Terasen Utilities successfully uses a Balanced Scorecard approach to deliver on a series of key 

success measures, align its business activities and maintain its focus on Operational Excellence for the 

benefit of customers and its shareholder.  Terasen Gas’ Scorecard is made up of four categories 

comprised of 10 measures that describe and guide Terasen Gas’ overall performance in meeting the 

goals and targets that are set annually.   The 2009 Scorecard is outlined in Figure B-1-2 below. 
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Figure B-1-2:  Balanced Scorecard Used in 2009 

Terasen Gas Group 2009 Scorecard

FINANCIAL

CUSTOMER

KEY
PROCESSES

EMPLOYEE

79.0%

Target

$105.2 m

$238.09

$116.5m

Challenge

0.35%

1.  Terasen Gas Group Net Earnings

2.  O&M per Customer

3.  Base Capital

4.  Customer Satisfaction

5.  Credit & Collections

6.  Execution Against Regulatory 
Priorities

7.  Recordable Vehicle Accidents

8.  Recordable Injuries

9.  Wellness

10. Public Safety Service Quality Indicator Results

Ahead On Track Needs Attention Needs Action

39

31

5.6

Revenue Requirement and Cost of Capital Applications

 
 

 

The four categories include Customer, Key Processes, Employee and Financial.  In addition, the 

Scorecard serves as a valuable communication tool used to describe in clear and objective terms success 

measures for the companies while at the same time serving to demonstrate the companies’ strong 

performance to its customers, regulator, and stakeholders.  The Company has regularly described the 

Scorecard at the Annual Review workshops required under the terms of the PBR Agreement. The 2009 

scorecard measures are described below. 

 

Financial 

Net earnings for the Terasen Gas group of companies is used as the financial performance measure 

taking into account earnings from its revenues, operating and maintenance expenses, depreciation, 

amortization, property taxes, interest expense and income taxes. 
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Customer 

There are three measures related to the Customer on the Terasen Gas Scorecard including O&M per 

Customer, Base Capital and Customer Satisfaction.  Effective management of costs is an important 

customer scorecard measure. This includes managing O&M on a per customer basis and capital 

expenditures (excluding CPCNs).  Success in meeting customer expectations is measured through the 

use of an index score derived from surveys that measure customer opinions of Terasen Gas and the 

services provided to its residential, large commercial, builder/developer and small commercial 

customers. Billing, corporate image and marketing communications are tracked as they are the three 

most important customer satisfaction drivers for residential customers. 

 

Key Processes 

Key Processes consists of business processes that support, Credit and Collections that help control bad 

debt and Execution Against Regulatory Priorities.   Credit and Collections is measured by the companies’ 

ability to manage its residential and commercial customers’ bad debt experience.  Execution Against 

Regulatory Priorities is a new measure added in 2009, highlighting the importance of achieving success 

on regulatory issues and agreements, for the benefit of the companies’ ratepayers and its shareholder.  

Previously, we included new customer additions as a measure on the Scorecard.  While customer 

additions is still considered an important measure of our success, it has been  removed as a standalone 

measure on the Scorecard as it was decided that some of the other Scorecard measures such as Net 

Earnings, O&M per customer, Base Capital and Customer Satisfaction capture the importance of the 

customer and growth.   

 

Employee 

Employee and public safety is a fundamental component to the companies’ focus and commitment on 

Operational Excellence.  The Employee measure encompasses four components and includes 

Recordable Vehicle Accidents, Recordable Injuries, Wellness and Public Safety.  Scorecard challenges for 

employee injuries and vehicle accidents attempt to encourage employee behaviours that all accidents 

are preventable and that no accidents are acceptable.  Wellness is measured as a composite of annual 

days lost per employee and is intended to promote improved attendance at work for employees.  

Achievements in Public Safety is measured by giving due regard to the safety metrics in the companies’ 

Service Quality Indicators. 

 

The use of the Scorecard has served Terasen Gas well in the past as it has proven to be a powerful tool 

in terms of improving organizational alignment and has helped to focus our activities on key measures 

that matter most.   

http://pipeline.myterasen.com/OurCompany/CorpScorecardSQIs/2008ScorecardMeasuresExplained/Customer.htm?flag=t#om#om�
http://pipeline.myterasen.com/OurCompany/CorpScorecardSQIs/2008ScorecardMeasuresExplained/Customer.htm?flag=t#om#om�
http://pipeline.myterasen.com/OurCompany/CorpScorecardSQIs/2008ScorecardMeasuresExplained/Customer.htm?flag=t#om#om�
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(e) Summary of Management Excellence over the PBR Period 

Terasen Gas is committed to Operational Excellence for the benefit of customers and shareholders.  

Through a strong corporate governance structure along with clear division of management 

responsibilities and well defined policies and procedures, Terasen Gas has taken the actions necessary, 

demonstrating our commitment to Operational Excellence.  The efficiencies achieved to date including 

the USP project provide evidence of management’s excellence and the effectiveness of the management 

structure and constructs in place. 

 

While the needs of our customers and shareholder will continue to evolve, Terasen Gas believes the 

management structure and processes currently in place will provide a solid foundation to ensure the 

delivery of safe, reliable and cost effective service to customers. 

 

Following is a discussion of Terasen Gas’ past accomplishments in each of the Scorecard’s four 

categories. 

(2) CUSTOMER SERVICE OVER THE PBR PERIOD 

Over the PBR Period, customers of Terasen Gas have reported increasing levels of customer satisfaction.  

At the same time, customers also saw delivery rates hold steady when compared to inflation.  All of this 

has been accomplished in a period where overall demand for natural gas has declined, the rate of 

customer growth has declined (especially in the latter years of the PBR Period), and the expectations of 

customers have evolved.  Terasen Gas has experienced success over the PBR Period in meeting needs 

and expectations of our customers through the introduction of new programs.  We provided service that 

generally met, and in some cases exceeded, many SQI targets, while at the same time maintaining stable 

delivery rates.   

 

The following sections describe how we have maintained a stable customer delivery rate and met 

customer needs for service, including SQI metrics, despite the annual demand for natural gas and rate of 

customer growth declining over the PBR Period.  This is followed by discussions on how Terasen Gas has 

interacted with customers during the PBR Period, including discussions of three of the more significant 

regulatory applications related to improving customer service:  the Energy Efficiency and Conservation 

Application; the Commodity Unbundling Application; and the System Extension Test.  We consider it to 

be imperative to not only maintain existing service levels but also to expand and improve upon 

customer service activities and to develop alternative energy solutions to meet the evolving 

expectations of customers, policy makers and other stakeholders.   
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(a) Gas Delivery 

This section provides an overview of the demand for natural gas, comprised of natural gas sales and 

transportation volumes over the period 2003 through 2009.  Demand for natural gas is a key factor in 

determining rates as changes in volume impact the effective rate per GJ paid by customers.  If the 

revenue requirement remains static and volume drops there will be upward pressure on delivery rates.  

Conversely, if volume increases there would be downward pressure on rates.  

 

Demand is driven by the number of customers and average use per customer. Over the PBR Period, we 

have seen a growth in the number of customers, but a decline in the rate of growth in the latter years.  

At the same time, average use per customer has decreased as a result of the housing mix, changing 

appliance stock and a drive to more efficient appliances.  Together, the impact of these trends has 

resulted in a reduction in total demand and has caused upward pressure on delivery rates.  However, 

due to prudent management of costs, delivery rates over the period have remained virtually stable in 

nominal dollars.  In real dollars, delivery rates have actually decreased over the PBR Period.  This 

demonstrates the Company’s commitment to continuous improvement and Operational Excellence as 

well as the effectiveness of the PBR regulatory model that Terasen Gas has operated under over the last 

six years.   

 

The following section further explains the drivers for natural gas demand over the PBR Period.   

(b) Demand and Customer Growth 2003 – 2009 

Since 2003, our company has connected 56,324 new customers to its system, an average growth rate of 

1.4 per cent per year.  At the same time, more efficient home and appliance standards have been 

adopted, and we have experienced a continued shift towards more multi-family dwellings in the housing 

mix.  Overall, the growth in customers has not offset the decline in average use per customer, which has 

resulted in a decline in overall energy demand.  This section describes the differences in number of 

customers, average use per customer, and total energy demand over the PBR Period. 

(i) Customer Growth 

The rate of growth seen in our customer base reached a high in 2005 of roughly 12,000 customers, but it 

has been steadily declining since.  The projection for 2009 is for approximately 6,000 customer 

additions.  Customer additions are highly correlated to the housing market, influenced both by the 

number of household formations and also the housing mix (discussed in more detail in Part III, Section C, 

Tab 4).  Customer additions are one of two key drivers in the demand for natural gas (with average use 

per customer being the other key driver).  Customer additions are also a primary driver for capital 
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expenditures as discussed in Part III, Section C, Tab 9. This decline in the growth rate of customers has 

had a significant impact on the operations of the Company, which has been managed effectively through 

the PBR Period.  

 

Customer growth is measured by first determining the total number of meters installed on our system 

over a particular period.  This measure is known as our gross customer additions.  We then consider the 

level of customer turnover, which is the total number of customer that have left our system less those 

that have returned to the system for various reasons (including lock-offs due to arrears, vacant premises 

becoming occupied, seasonal customers returning, etc.).  Adjusting our gross additions by the level of 

customer turnover yields the net customer additions, which represent the net growth in our customer 

base over that time period. 

 

The following Table B-1-1 illustrates the historic customer additions, total customers, and also housing 

starts over the period 2003 through 2008 and the projection for 2009. 

 

Table B-1-1:   Net Customer Additions1 Have Been Steadily Declining Since 2005 

 
2003 

Actuals
2004 

Actuals
2005 

Actuals
2006 

Actuals
2007 

Actuals
2008 

Actuals
2009 

Projected
Residential2 6,306      10,716    11,427     9,595        9,277      7,959      5,213      
Commercial3 (762)        756         1,002       655           694         1,294      907         
Industrial & Transportation4 2             32           (9)             (69)            (56)          (6)            5             
Total Net Additions 5,546      11,504    12,420     10,181      9,915      9,247      6,125      
Total Gross Additions 12,837    15,549    12,770     13,338      15,533    14,566    9,600      

Year-Ending Customers 775454 786,958 799,378 812,6834 822,598 831,845 837,970
Housing Starts5 24,050    32,925    34,667     36,443      39,195    34,321    22,800    

Notes
1. Includes Lower Mainland, Inland, Columbia and Revelstoke service regions only.
2. Rate 1
3. Rates 2, 3 & 23
4. Rates 4, 5, 6, 7, 22, 25 & 27 
5. Source:  CMHC
6. Includes 3,124 additional customers due to amalgamation of Squamish customers  
 

Further details of historical information are included in Appendix D-1: Consumption History. 

 

During the five year period 2003 through 2008, we have added over 53,000 net customers, an average 

growth rate of 1.4 per cent per year, or approximately 10,600 customers per year on average.  The 
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projection for 2009 is slightly more than 6,100 or approximately 58 per cent (6,100/10,600), a significant 

decline from the first five years of the PBR Period.  The vast majority (48,700) of those net customer 

additions were in the residential sector, although there were also 4,600 net commercial customer 

additions and also a loss of 115 industrial and transportation customers over the period.  

(a) Gross and Net Customer Additions 

As discussed above, customer growth is measured both in terms of gross and net customer additions.  It 

is important to consider both gross and net customer additions, because they drive key areas of our 

business such as the O&M and Capital costs incurred through serving our customers.  The following 

Figure B-1-3 illustrates the historical gross and net customer additions over the period 2003 through 

2008, and the projection for 2009. 

 

Figure B-1-3:  Historical Gross and Net Customer Additions Declining since 2007 
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Although the growth patterns of gross and net additions are not identical, they have both declined since 

2007.  Gross customer additions are primarily influenced by macroeconomic factors such as the housing 

market and relative competitiveness of natural gas, whereas net customer additions are also influenced 

by customer behaviour (changes in bad debt, lock-offs, etc.). 
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Over the period 2003 through 2008 we have experienced an average of 14,100 gross customer additions 

per year, ranging from a low of 12,770 in 2005 to a high of 15,533 in 2007.  The current trend, consistent 

with the housing market, is for a continued softening of the market potential.   

 

Net customer additions have averaged 9,800 per year over the period 2003 through 2008.  Net 

customer additions have grown from a low of 5,546 in 2003 to a high of 12,474 in 2005, but have since 

been declining.  The decline in net customer additions relative to gross customer additions is attributed 

to the slowdown in the housing market, and also increased customer attrition, which is discussed in Part 

III, Section C, Tab 4.   

 

Although gross and net additions have experienced growth over the past six years, with expectations for 

a dramatic decline in the housing market, the forecast of gross and net customer additions in 2009 is at 

similar levels as seen in 2003.   

(ii) Average Use Per Customer 

Average use per customer is the other key driver in the demand for natural gas.  Average use per 

customer has declined steadily over the period 2003 through 2008 for residential customers, whereas 

commercial average use per customer has been relatively stable.  As discussed in greater detail in Part 

III, Section C, Tab 4, average use per customer is influenced by a number of factors, including the retrofit 

of higher efficient appliances, the housing mix, and also government policies and programs aimed at 

improving efficiencies.  In the event that demand from customer additions does not offset the reduction 

in demand due to declining use rates, a decline in total demand would result.  Although this places 

upward pressure on delivery rates for our customers, they may still benefit from lower heating bills.  

 

The following Table B-1-2 illustrates the historic normalized actual average use per customer for our 

residential and commercial customers over the historical period 2003 through 2008 and the projection 

for 2009. 

 

Table B-1-2:  Normalized Actual Average UPC (GJ/yr) is driving the decline in overall demand 

 

Normal 
2003

Normal 
2004

Normal 
2005

Normal 
2006

Normal 
2007

Normal 
2008

Projected 
2009

Rate 1 103.1 102.6 97.4 96.8 96.0 92.5 94.6
Rate 2 304 314 306 314 317 326 323
Rate 3 3,292 3,501 3,388 3,314 3,426 3,406 3,427
Rate 23 4,883 5,113 4,714 4,686 4,778 4,642 4,830  

 

Further details of historical information are included in Appendix D-1: Consumption History. 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 107 

 

Although residential use per customer has declined by 10.6 GJ from 2003 to 2008 (an average decline of 

2.1 per cent per year), small commercial use per customer has increased by 22 GJ (an average of 1.4 per 

cent per year) and large commercial use per customer has increased by 114 GJ (an average of 0.7 per 

cent per year).  Commercial transportation use per customer has also declined, by 241 GJ or an average 

of 1.0 per cent per year.  Average use per customer is the most significant variable in determining total 

energy demand, and the change seen in average use per customer for residential and commercial 

customers from 2003 through 2008 is the primary driver of the 3 per cent decline seen in overall energy 

demand for residential and commercial customers over this period. 

 

Over 90 per cent of the company’s customer additions since 2003 have been in the residential sector.  

This, combined with the shift towards more multi-family dwellings in the housing mix, a growing focus 

on energy efficiency, an erosion of the competitiveness in natural gas (in relation to electricity), and also 

a change in public perceptions towards fossil fuels has led to a change in the profile of our residential 

customers.  The following Figure B-1-4 illustrates the distribution of annual consumption for our 

residential customers. 

 

Figure B-1-4:  Residential Consumption is Declining 
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It is easily inferred from the above table that residential consumption is declining.  Two general 

observations can be made from Figure B-1-4:  1) There are now fewer customers consuming more than 

100 GJ per year; and, 2) There are more customers consuming less than 100 GJ per year. 

 

The decrease in the number of customers consuming more than 100 GJ per year is primarily attributed 

towards efficiency improvements, more specifically the replacement of older, less efficient appliances 

with newer high efficient units.  The increase in the number of customers consuming less than 100 GJ 

per year is also attributed towards efficiency improvements, but the shift towards more multi-family 

dwellings in the housing mix is also impacting this group of customers.  It is reasonable to expect the 

profile of residential customers to continue shifting towards a declining residential use per customer.  

The drivers of this expected shift are: a continued shift towards more multi-family dwellings in the 

housing mix, building code changes, and also demand side management efforts.  

 

With less growth seen in the commercial sectors, and also the average use per customer being more 

stable since 2003, it is not surprising to see the profiles of both small and large commercial customers 

have not changed to the same extent as residential customers.  The following Figures B-1-5 and B-1-6 

illustrate the profile of annual consumption for small and large commercial customers. 

 

Figure B-1-5:  Small Commercial Customers Annual Consumption Profile – Virtually no Change 
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As the above graph illustrates, there has been virtually no change in the annual consumption profile of 

our small commercial customers over the period 2003 through 2008. 

 

Figure B-1-6:  Large Commercial Customers Annual Consumption Profile – No Significant Change 
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As illustrated above in Figure B-1-6, the annual consumption profile of our large commercial customers 

has not changed significantly between 2003 and 2008.  The differences seen are attributed to the fact 

that in 2008 there were approximately 500 fewer customers than there were in 2003.  Overall, there is 

no significant difference in the large commercial annual consumption profile from 2003 to 2008. 

(iii) Total Energy Demand 

Overall energy demand is a function of both customer additions and average use per customer. As the 

majority of the revenue collected by the Company from customers is based on variable rates, total 

energy demand will have a direct impact on rates. A decline in total demand, all else equal, will cause 

upward pressure on rates, while at the same time customers may benefit from lower heating bills. The 

following Table B-1-3 illustrates the historic demand, by sector, from 2003 through 2008, and the 

projection for 2009. 
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Table B-1-3:  Historic Total Demand has been declining over the PBR Period 

  

Normal 
2003

Normal 
2004

Normal 
2005

Normal 
2006

Normal 
2007

Normal 
2008

Projected 
2009

Residential1 72.6 72.0 69.3 70.0 70.6 68.8 71.0
Commercial2 45.3 45.2 43.9 44.1 45.5 45.9 47.5
Firm Sales3 6.1 5.3 4.7 4.1 3.8 3.5 3.4
Industrial4 60.1 58.3 58.6 54.2 56.3 51.8 45.2
Total 184.1 180.8 176.5 172.4 176.2 170.0 167.3

Notes
1. Rate 1
2. Rates 2, 3 & 23
3. Rates 4, 5 & 6
4. Rates 7, 22, 25 & 27 (does not include Burrard Thermal & TGVI)  

 

Further details of historical information are included in Appendix D-1: Consumption History. 

 

The residential sector has experienced a decline in total energy demand of approximately 1.1 per cent 

per year from 2003 through 2008, with customer growth only partially offsetting a greater decline in 

average use per customer.  The firm sales and industrial and transportation sectors have declined at a 

greater rate (2.5 per cent and 10.6 per cent respectively) over the same period.  The commercial sector 

has been relatively stable, with 2008 demand only 0.6 PJs higher than it was in 2003, an increase of just 

0.3 per cent annually.  These changes are also illustrated in the following Figure B-1-7. 

 

Figure B-1-7:  Changes in Annual Demand by Customer Segment  
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The changes in annual consumption in each of our customer segments, as illustrated above,  have 

resulted in an overall decline in energy demand of 7 per cent (or 1.4 per cent annually), from a high of 

182.8 PJs in 2003 to 170.0 PJs in 2008.   

 

Over the PBR Period the Company has seen a decline in total energy demand.  As can be seen in Figure 

B-1-7 above, this has been primarily driven by declines in the firm sales and industrial and transportation 

customer segments.  And given current economic conditions, it is likely that these trends will continue.   

The residential and commercial segments, although proving more stable in terms of total energy 

demand over the PBR Period, are highly influenced by more recently emphasized energy efficiency 

efforts and also a continuing shift in the housing mix.  With these trends expected to continue, it is 

reasonable to conclude that total energy demand will continue to decline. 

(iv) Delivery Rates 

As has been discussed in the previous section, reduction in natural gas demand, all things being equal, 

will result in increasing rates.  Due to prudent and responsible management through its commitment to 

continuous improvement and Operational Excellence, Terasen Gas has been able to ensure that the 

delivery rates are not only transparent but have remained very stable in nominal dollars over the PBR 

Period.  As the table below demonstrates, the effective nominal delivery rate for Lower Mainland 

customers in 2004 was $4.243 per GJ and the effective delivery rate in 2009 is $4.308 per GJ, an increase 

of only $0.065 per GJ.  In fact, in real dollar terms, delivery rates over the term of the PBR Period have 

actually decreased. Therefore, customers are paying less for delivery services since they are using less 

energy and the unit cost has declined in real terms.  Terasen Gas believes that this demonstrates the 

success of the PBR Agreement and our commitment to it.   

 

The components of the delivery rates were updated each year during the PBR Period.  The components 

include the basic charge, base delivery rate, as well as rate riders for the ESM and the Revenue 

Stabilization Adjustment Mechanism (“RSAM”).  Changes in the basic charge and base delivery rates 

reflected the annual cost of service updates as outlined in the Settlement agreements and were 

examined and tested as a part of the annual review process each year.  The ESM delivery rate rider 

passed on the customers’ share of the Company’s cost saving success from the previous year to all 

Terasen Gas customers.  The RSAM delivery rate rider, applicable to Rate Schedules 1, 2, 3 and 23, 

provided the benefit of smoothing out fluctuations in rates that would have occurred as a result of 

customer usage that was different than what had been forecast.  While this is a complex set of changes, 

collectively, the effect of these changes has been very stable delivery rates over the PBR Period.   
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The following table provides a summary of the effective delivery rate from 2003-2009 for Lower 

Mainland Residential customers and demonstrates the stability in delivery rates throughout the PBR 

Period.  This similar pattern is also seen in other rate classes and service areas. 

 

Figure B-1-8:  Stable Effective Lower Mainland Residential Customer Delivery Rates 2003-200999

Assumes:
Natural gas use of 95 GJ
Terasen Gas effective rate includes basic charge and riders
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(c) Customer Related Activities 

The Marketing Department of Terasen Gas serves as the primary interface with the public and 

customers.  It is through activities such as billing, meter reading, communications and advertising, and 

government relations that the customer often interacts and gains its impression of Terasen Gas.   

 

Customers expect Terasen Gas to provide billing and meter reading services, educate and communicate 

with them at regular intervals, and provide knowledgeable account management and sales functions.  

Customers also expect that Terasen Gas is advocating in their best interests with government. Lastly 

customers expect that Terasen Gas will be proactive in providing them with new services and updated 

rules for the provision of service to meet their needs.  We have grouped these activities together into 

the following four sections for ease of explanation:   

                                                           
99   Effective rate includes basic charge, base delivery rate and all delivery rate riders and assumes a usage rate of 

95 GJ per year 
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• Customer Care and Services:  

o Customer Service Metrics; and 

o Commodity Unbundling. 

• Customer Information and Education.  

• Customer Solutions and Services:  

o Energy Efficiency and Conservation; 

o System Extension Test; and  

o Advocating for Gas Customers in Regulatory Proceedings. 

• Customer and Business Facilitation.   

 

Through these functional areas, Terasen Gas has significant contact with customers.  The following 

discussion outlines our successful interaction with our customers.   

(i) Customer Care and Services 

Customers rely on Terasen Gas for accurate billing, meter reading, efficient customer contact service 

agents and timely and efficient construction services initiation processes.  Through the Customer Care 

and Services functional area of the Marketing department, Terasen Gas (i) manages relationships with 

its customers through outsourced meter-to-cash100

                                                           
100  Meter to Cash includes customer services from the time the meter is installed at the original application to 

ongoing meter reading and billing through to the payment and collection process. 

 activities with CWLP, including the provision of 

ongoing customer care to a diverse mix of customer types (ii) handles direct and BCUC customer 

complaints and customer issues, mass market bad debt management (discussed on page 171), market 

research and analysis including researching and assessing the energy marketplace and customer energy 

needs and monitoring and assessing the competitive position of our product offerings versus other 

energy alternatives, and construction services call centre activities, and (iii) manages the customer 

service satisfaction metrics.  Collectively, the Customer Care and Services functional area of the 

Marketing department is responsible for the largest component of the Marketing budget.  Terasen Gas 

believes it has provided good service levels to customers but recognizes there are opportunities for 

improvement in the outsourced meter-to-cash activities.  To meet the evolving needs of customers, 

Terasen Gas believes that it is important to improve its level of customer service over the period of the 

RRA and has allocated additional resources to meet these needs, which will be discussed later in this 

Application.   
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(ii) Customer Satisfaction Metrics 

The 2004–2007 PBR Agreement (and 2008–2009 Extension Agreement) included a commitment to 

maintaining specified levels of service as measured by SQIs.  Terasen Gas has ten SQIs that are measured 

and compared against benchmarks or historic performance on an annual basis.  Additionally, there are 

two directional indicators that do not have benchmarks but are designed to give an understanding of 

trends that may develop in these particular areas relating to customer service.  These SQIs were put in 

place to ensure that customer service levels were maintained following the introduction of incentives to 

manage operating costs.  Terasen Gas is proud of its track record over the PBR Period in having met the 

SQIs with limited exceptions that are discussed below.  Customers have therefore benefited by not only 

having stable rates as a result of cost control, but also strong customer service.  We feel that this 

demonstrates that Terasen Gas has been, and continues to be, a trusted and respected utility operator.   
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Table B-1-4:  Terasen Gas has Met SQI Targets over the PBR Period 

 

2003 2004 2005 2006 2007 2008 2009

Performance Indicator Benchmark
Annual 
Actual

Annual 
Actual

Annual 
Actual

Annual 
Actual

Annual 
Actual

Annual 
Actual

YTD April 
Actual

1

Emergency Response Time - Time 
Dispatched to Site - Emergency - 
Blowing Gas

≤21.1
22:00 

minutes
21:36 

minutes
21:42

minutes
21:30 

minutes
20:36 

minutes
20:42 

minutes
21:35 

minutes
22:00 

minutes

2
Speed of Answer – Emergency (% 
of calls answered within 30 sec.) ≥95.0% 96.3% 97.9% 98.8% 98.6% 98.4% 98.3% 98.0% 98.5%

3
Speed of Answer – Non-Emergency 
(% of calls answered within 30 sec.)

≥75.0% 76.4% 77.5% 76.9% 78.2% 76.9% 73.8% 76.6% 76.8%

4 Transmission Reportable Incidents ≤2 3 3 3 1 1 2 2 0

5(a)
Index of Customer Bills Not 
Meeting Criteria ≤5 2.63 1.93 1.97 0.77 2.30 7.53 2.86 6.90

5(b)
Percent of Transportation 
Customer Bills Accurate ≥99.5% 99.8% 96.6% 99.9% 99.9% 99.5% 94.3% 98.3% 88.6%

6
Meter Exchange Appointment 
Activity ≥92.2% 92.6% 93.5% 94.3% 94.1% 93.5% 94.5% 93.8% 87.2%

7
Accuracy of Transportation Meter 
Measurement First Report ≥90.0% 97.4% 98.0% 99.5% 98.1% 98.9% 96.2% 98.0% 98.4%

8
Independent Customer Satisfaction 
Survey

Compared to 
prior years 73.9% 73.9% 77.2% 77.9% 79.3% 79.7% 77.0% 79.9%

9
Number of Customer Complaints to 
BCUC

Compared to 
prior years 101 191 121 152 130 90 131 21

10
Number of Prior Period 
Adjustments

Compared to 
prior years 24 18 14 21 23 15 19 11

Directional Indicators
Leaks per Kilometer of Distribution 0.0040 0.0045 0.0034 0.0021 0.0024 0.0016 0.0030 0.0009

1 Mains 134 150 120 76 87 57 104 17

2
Number of Third Party Distribution 
System Incidents N/A 1,459 1,492 1,457 1,508 1,545 1,574 1,506 299

2003 - 
2008 

Average

N/A
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As is shown in the Table B-1-4 above, over the PBR Period, Terasen Gas has met SQI targets with the 

exception of 2008 Non-Emergency Speed of Answer, Customer Bills not Meeting Criteria and Percent of 

Transportation Bills Accurate.  During 2008 and Q1 2009, Terasen Gas has experienced declining 

performance in key SQI measures that are delivered by Accenture Utilities BPO Services (“AUBPOS”) 

under the contract with CWLP. We have also been challenged with the impacts of staff turnover in the 

AUBPOS Customer Advocacy group which is focused on addressing and resolving escalated customer 

issues including complaints to the BCUC.  As a result of the ongoing nature of these challenges, we have 

found it is necessary for Terasen Gas to bring additional positions into our contract management team. 

This will enable a higher level of oversight, the appropriate level of ownership for key processes and 

build thorough process knowledge within a broader group at Terasen Gas rather than a small number of 

individuals.   

 

The Customer Care and Services group oversees all of TGI’s market research needs. Primary activities 

include four annual surveys that establish the company’s customer satisfaction scores with residential 

and commercial customers, as well as the builder and developer segment that is a key to our future 

success. To address the rapidly changing energy use in modern homes, Terasen Gas is proposing to 

expand its analysis of how customers use natural gas. This type of analysis helps the utility improve its 

forecasting accuracy and assists in bringing marketing offers to customers that they find valuable. Other 

studies range from small focus groups to broad, web or phone-based research surveys designed to help 

Terasen Gas design and deliver new services and products that customers want from their natural gas 

provider.  

 

The use of secondary research in the investigation of new trends and customer service expectations is of 

growing importance. Terasen Gas uses both primary and secondary research to evaluate emerging 

customer service options and customer expectations. As customer needs change ever more rapidly, it is 

evident there is an ongoing need for expanded consumer focused research at Terasen Gas. 

(iii) Commodity Unbundling  

In response to the Energy Plan of 2002 which states that “natural gas marketers will be free to sell 

directly to residential and small commercial natural gas customers”,101

In April, 2004 the Commercial Unbundling phase was introduced by TGI for Rate Schedule 2 and 3 

customers. This phase of the program was put in place to design business rules, and an IT platform that 

 TGI implemented unbundling for 

commercial and residential customers. 

 

                                                           
101   See Appendix C-3 for a copy of Energy Plan 2002:  Energy for Our Future: A Plan for BC, page 9 
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could serve as the foundation for the program to be leveraged for the residential marketplace.  These 

business rules have come to be known as the Essential Service Model. Under this model,  Terasen Gas is 

responsible for managing all midstream resources102

                                                           
102   Midstream resources are defined as transportation assets to move gas from supply hub to the Terasen Gas 

transmission system.  Also includes storage assets to help shape the gas to match customer demand profiles. 

 in addition to fulfilling the role of supplier of last 

resort, as well as providing its regulated standard commodity rate offering to residential and commercial 

customers. Terasen Gas also performs all billing and customer care activities under this model. This 

made in B.C. solution addresses the B.C. supply infrastructure and market requirements for the effective 

implementation of commodity unbundling, giving consumers the ability to exercise choice while still 

reflecting the capacity constraints in the British Columbia marketplace. 

 

By November, 2006, 13,687 commercial customers had signed with a marketer and were receiving a 

fixed price offering for the gas that they consumed.  All business rules of the Essential Services Model 

were working as designed. 

 

On April 13, 2006 Terasen Gas submitted a CPCN application to the BCUC to implement commodity 

unbundling service for residential customers in BC to be effective November 1, 2007.  On August 14, 

2006 the BCUC approved the application via Order No. C-6-06.  The Essential Services Model and 

business rules approved were largely the same as the business rules that were used in the commercial 

phase of the program with some additions such as the customer confirmation letter, and moving to 

monthly enrollments from quarterly enrollments.  

 

As of April 1, 2009 a total number of 139,630 customers have signed with a third party marketer. This 

total is broken down by 119,959 residential customers and 19,671 commercial customers. Again, as with 

the commercial program, all business rules and IT systems that were implemented for the residential 

Customer Choice program are working and performing as designed. 

 

We believe that providing customers with commodity choice is a positive change to the natural gas 

market.  We believe it is important to ensure that the commodity unbundling program is a success and 

that customers have the option to purchase from a marketer or Terasen Gas.  We believe it is also 

important that for the integrity of the Commodity Unbundling program, the Essential Services Model 

must remain in place.  Terasen Gas will continue to work with customers, stakeholders, marketers and 

the BCUC to ensure that customers continue to have customer choice options and to ensure that the 

integrity of the Customer Choice program continues   
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(iv) Customer Information and Education  

Terasen Gas provides customers with information and communications on Terasen Gas initiatives, rate 

changes, and programs in a timely and efficient manner.  During the PBR Period, Terasen Gas has 

undertaken a number of initiatives to ensure its customers are provided with useful and relevant 

information that affects their use of natural gas. These efforts include: communicating the availability of 

the Company’s energy efficiency programs; highlighting the lifestyle and environmental benefits of using 

natural gas; providing information on public safety (i.e. Gas odour detection and action, Call Before You 

Dig and seasonal safety messages); publicizing the companies Equal Payment and Pre-Authorized 

Payment plans; and informing customers of gas rates and pricing.  Customer Choice education 

enhancements to Terasen Gas’ website content and navigational structure also contributed to make the 

site more user-friendly, easier and faster for customers to find information. 

 

In addition to communications to customers, public awareness and involvement materials have been 

developed to support the Whistler Pipeline Project and the Mt. Hayes Natural Gas Storage Facility 

development. Materials produced are designed to create awareness, provide updates about projects 

and promote opportunities for public involvement.   We are of the view that our communications efforts 

with stakeholders, communities, and customers played a significant role in the efficient regulatory 

process and ultimate CPCN approvals of these projects.   

 

Customer Information and Education is integral to the success of Terasen Gas as it provides customers, 

stakeholders and internal users access to information regarding Terasen Gas.  This is evidenced by the 

success of CPCNs, customer awareness of programs such as customer choice and low number of BCUC 

customer complaints.  It is our belief that as customer needs continue to change, we will require 

additional resources to meet our customer’s communication requirements.   

(v) Customer Solutions and Services  

Commercial and Industrial customers look to Terasen Gas for account management and contact, 

developers expect Terasen Gas to be available and to meet all their gas service (and recently alternative 

energy) needs, and customers also expect Terasen Gas to look for opportunities to expand their 

business so as to be able to provide a wider range of services and programs.  Customers also expect 

Terasen Gas to lead energy efficiency and conservation efforts, to accurately forecast usage and lastly to 

advocate on their behalf in regulatory proceedings.  The Customer Solutions and Services group works 

on behalf of customers to meet these needs.  Through proactive efforts, we have been successful in 

providing customers with unique service offerings such as tariff supplements, ensuring that our 

customers’ voice is heard in regulatory hearings and ensuring that new customers are added in an 

efficient manner.  Over the course of the PBR Period, activities and successes in these groups included: 
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• Residential, Commercial and Industrial Tariff offerings including: 

o Thermal Metering, Rate Schedule 7, 10, 14 and 14A filings, Piping to Suites; 

o Industrial Tariff Supplements for customers including: 

o Westport Innovations Inc., Husky, Tembec, Dunkley Lumber Inc., Fording Coal, and Central 

Heat Distribution Inc.; 

• LNG Tariff Application, TGVI LNG CPCN (for which TGI will be a customer) and approval; 

• Participation in over a dozen government energy efficiency, code and other working groups; 

• Sales solutions provided to architects, developers and engineers to include gas in building 

developments such as: 

o Sahali Ridge Estates – 64 unit townhouse project in Kamloops ; 

 High efficiency furnaces, Direct vent water heaters, Fireplaces, BBQ’s, Ranges 

(optional); 

o The Rock – 60 unit townhouse project in Vernon;  

 High efficiency furnaces, Fireplaces, BBQ’s;  

o Mission Hill – 5 building condominium in Kamloops (44 units each).  2 buildings currently 

under construction (88 units in total); and 

 88 Instantaneous water heaters (combo units), 88 BBQ’s, 44 Ranges, 44 Fireplaces;  

• Intervention in BC Hydro Rate Design Application (“RDA”) proceeding, Long Term Acquisition 

Plan (“LTAP”) and Revenue Requirement proceedings.   

 

Terasen Gas is proud of the accomplishments of the past five years.  In the years to come, however, 

customer driven expectations will only increase.  As previously noted in Part III, Section A, changing 

customer requirements driven in part by a changed government policy environment has changed the 

context in which Terasen Gas provides Customer Solutions and Services to its existing customers.  This 

will require additional sales and account management staff to meet customer expectations.   

(vi) Energy Efficiency and Conservation 

Terasen Gas has had in place DSM programs since the mid 1990’s.  Through Commission Order No. G-

85-97 Terasen Gas received approval to pursue DSM initiatives.  At that time the DSM expenditure levels 

for incentive and grants was set at $1.5 million, with a similar amount for O&M spending.   Terasen Gas 

enjoyed a measure of success with its DSM programs from 1997-2008.  However, we believed that more 
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could be done to encourage DSM activities. On May 28, 2008, TGI and TGVI filed their EEC Programs 

Application, for funding of EEC programs for the 2008-2010 three year period.  The application 

requested approval for a total of $56.6 million (for both TGI and TGVI collectively), capital treatment and 

a amortization period of 20 years, and a portfolio methodology for evaluating the costs and benefits of 

the overall EEC portfolio.  On April 16, 2009, TGI and TGVI received BCUC Order No. G-36-09 which 

approved funding in aggregate of $41.5 million for the three year period, capital treatment of all 

expenditures with an amortization period of 10 years, and approval of a portfolio approach to evaluating 

the costs and benefits of the overall EEC portfolio.   

 

While the Companies did not receive approval for expenditures for innovative technologies as part of 

the EEC application, through the RRA, we are proposing specific Innovative Technologies programs that 

we believe meet the Commissions directives in Order No. G-36-09.  Since the time of the original 

application, Terasen Gas has also had the opportunity to further assess opportunities for an 

interruptible Industrial EEC program.  This Application addresses the Commission’s direction to 

commence a planning process for the development of an Industrial EEC program.  In addition we have 

already been working to re-allocate funds to low income programs from other programs.    

 

Approval of this EEC funding was a large step forward in improving Terasen Gas’ ability to promote 

energy efficiency and for customers to realize the benefits of energy efficiency and conservation.  

However, Terasen Gas believes that there is room for additional EEC programs and which are discussed 

later in the RRA.  Terasen Gas believes that the EEC programs are at the core of its strategy to reduce 

emissions, promote the efficient use of gas, and to encourage the adoption of low carbon energy 

alternatives.   

(vii) System Extension and Connection Policy Review 

During the PBR Period, TGI and TGVI applied to the Commission to change and update their System 

Extension and Connection Policies.  We believed that the test and policies in their previous form did not 

send the right signals to customers wishing to attach to the system and could therefore also negatively 

impact existing customers.  As a result of the approval of the System Extension and Connection Policy 

Review application, customers would: 

• have a test that signals better value for those wishing to attach to the system; 

• have policies and processes that ensure that the system extension test measures the right 

factors, be simple to understand and administer with results that send the appropriate 

economic signal to the customer; and 

• be encouraged to conserve energy through the test and attachment policies. 
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Commission Order No. G-152-07 approved the following items: 

• Elimination of the $215 Service Line Installation Fee; 

• Increasing the Service Line Contribution Allowance to $1535; 

• The continued use of the Main Extension Test to determine economic profitability; 

• An individual Profitability Index (“PI”) of 0.8 and an aggregate system wide PI of 1.1; and 

• An increase in GJ amounts, within the MX Test, for high efficient appliances to encourage energy 

efficiency. 

 

Terasen Gas believes that these changes resulted in more appropriate price signals to customers 

reducing the disincentives to attaching to the Terasen Gas system.   Terasen Gas expects to achieve 

incremental customer connection activities as a result of the System Extension and Connection Policy 

Application approval in the years to come.    

(viii) Advocating for Gas Customers in Regulatory Proceedings of Others 

Customers should be able to expect Terasen Gas to advocate on their behalf in the regulatory 

proceedings of other utilities and upstream pipelines and storage service providers.  The main areas in 

which Terasen Gas performs this advocacy role are in National Energy Board (“NEB”) and Federal Energy 

Regulatory Commission (“FERC”) - regulated entities with respect to the midstream and gas supply areas 

and BCUC-regulated entities for competitive concerns at the customer level.  These advocacy roles have 

contributed value to natural gas customers by reducing costs Terasen Gas may pay to other companies 

for service.   

 

Terasen Gas staff participates in the NEB and FERC proceedings of transmission pipelines and storage 

service providers to promote the interests of natural gas customers in BC.  Natural gas customers have 

been protected in the commodity and mid-stream portions of their natural gas bills by virtue of lower 

pipeline transmission tolls due, in part, to the Terasen Gas interventions and leadership role in toll 

settlement discussions to ensure fair and reasonable cost allocation and rates principles are 

implemented.     

 

Terasen Gas also promotes the interests of natural gas customers in BC through its intervention in the 

regulatory proceeding of other utilities in BC.  The advocacy role in this area has been most commonly 

expressed over the last five or six years through involvement in BC Hydro’s regulatory proceedings.  

Electricity rates in BC are bundled rates, including the components of generation, transmission, 
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distribution and customer-related costs.  By comparison, natural gas rates in BC are unbundled with 

separate charges for commodity, mid-stream and distribution/customer-related costs.  Natural gas 

commodity prices are market-driven and fluctuate with the typical conditions of market supply and 

demand.  BC Hydro’s bundled electricity rates, on the other hand, mask the fact that most of BC Hydro’s 

electricity supply is from low cost Heritage generation facilities while new electricity supply acquired to 

meet growing load requirements is much more expensive than the Heritage electricity.  TGI’s 

interventions in BC Hydro regulatory proceedings are aimed at promoting efficient utilization of the 

energy infrastructure in the province and ensuring that the right price signals are in place so that 

customers are not incented to leave gas, thereby leaving higher delivery rates for remaining customers.  

Terasen Gas has been an active intervenor in many of BC Hydro’s regulatory proceeding since 2004, 

most notably, the 2006 Integrated Energy Plan, the 2007 RDA, the 2008 RIB application the 2008 LTAP, 

and the Revenue Requirement application.   

 

An important example of this advocacy role in BC Hydro proceedings is Terasen Gas’ intervention in the 

2007 RDA.  In its Decision the Commission commended Terasen Gas for raising certain issues with 

respect to the impact of space and water heating on BC Hydro’s load growth in the peak winter 

season.103

(ix) Customer and Business Facilitation  

 The Commission Decision on the 2007 RDA also required BC Hydro’s cost allocation approach 

in its cost of service study to be more reflective of the winter peaking nature of the BC Hydro system 

and therefore, in keeping with principles of cost causation, to recognize that more of the total cost of 

service is attributable to the residential class.  This directive and others in the 2007 RDA Decision, such 

as requiring BC Hydro to come forward with a Residential Inclining Block rate application, may over time 

help to ensure the proper price signals between gas and electricity rates.  

Maintaining relationships with customers through community activities, and maintaining relationships 

with municipal and provincial governments have resulted in a benefit to all Terasen Gas customers.  

Activities in this area are crucial to ensuring that Terasen Gas is able to carry on its business in 

communities and the areas it currently serves.  The Customer and Business Facilitation group manages 

the relationships with all levels of government regarding ongoing operations, analyzes, interprets 

government policies that impact our business, and also provides input to government policies that may 

impact our customers.  This group also liaises with business groups and non-governmental organizations 

that represent our customers including chambers of commerce.   In addition, the Customer and Business 

Facilitation group helps to conduct customer and stakeholder consultations for new projects.   Through 

community involvement, and regular consultation with municipal, regional, provincial, federal and First 

                                                           
103  BC Hydro 2007 Rate Design Decision dated October 26, 2007, p. 191  
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Nations government bodies, Terasen Gas is visible, listened to and able to ensure that its voice is heard 

and as such hurdles are overcome, projects gain support and existing customers benefit as costs are 

contained and new customers are added to the system.  We believe we have been very successful in this 

area as can be evidenced by the successful Whistler Pipeline CPCN, Westbank First Nations Operating 

Agreement, UBCM Operating Agreements, and the TGVI LNG CPCN.  As noted in Section III.A the 

municipal, provincial and federal energy landscape is changing and as such, Terasen Gas must increase 

its efforts in this area in order to be successful. 

 

During the PBR Period specific activities in this area included:  

• Operating Agreements – Terasen Gas signed and had approved 10 interior operating 

agreements with support from the UBCM, an operating agreement with Westbank First Nation, 

a Lease In Lease Out (“LILO”) agreement with Creston and an approved operating agreement 

with Chetwynd.  These long term agreements provide operating certainty in these communities 

and provide a platform for the efficient operation of the Terasen Gas infrastructure in those 

communities.   

• Community Involvement – Terasen Gas believes it is important to be active in the community, 

give back to the customers in whose back yards we operate, and have an opportunity for person 

to person contact with our customers.  For many customers, the only contact they have with 

Terasen Gas is when they receive a bill for gas service.  By interacting with customers through 

the activities listed below, we are able to better understand and serve our customers.  Some 

highlights of past activities include: 

o Terasen Gas Corporate Giving Program, Employees in the Community Program; 

o Community Projects (3 each year) - Holland Park, Surrey, Habitat for Humanity, Kelowna, 

Community Living Society, Victoria; 

o Involvement in: UBCM, Lower Mainland Local Government Association (“LMLGA”), Local 

Government Management Association (“LGMA”) Newly elected officials, Southern Interior 

Local Government Association (“SILGA”), Association of Kootenay Boundary Local 

Governments (“AKBLG”), Northern Community Municipal Association (“NCMA”), Association 

of Vancouver Island and Coastal Communities (“AVICC”); and  

o Other - TGI kids strategy (presentations in schools around the Lower Mainland), Crosswalk 

kids program (schools within 200 metres of transmission ROW), Leadership BC Founding 

sponsor, BC Chamber of Commerce,  Municipal Chamber of Commerce involvement, 

Business excellence awards, Luncheon attendance, Fraser Valley Cultural Diversity Awards, 

Anmore Day, Belcarra Day , World Rivers Day sponsor, Piper Spit Boardwalk project, Hat’s Off 
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to Excellence Awards Gala, Langley Seniors Resource Centre, Langley Literary Association 

supporter, Maple Ridge Fair, Ridge Meadows Hospital Gala, Maple Ridge Arts Centre and 

Theatre, Fire & Life Safety Fair participation and support. 

 

The introduction of the BC Energy Plan in 2007 marked a significant change in the energy policy 

landscape in BC.  The Energy Plan’s policy actions encouraged a new level of utility involvement in 

helping BC meet climate change objectives and emission reductions.  With this new energy policy 

landscape, Terasen Gas’ involvement with provincial ministries, both on the political and staff level, 

increased over the term of the PBR Period.  Terasen Gas is now on over 12 separate ministry led 

committees relating to various energy policy actions.  Terasen Gas has also met with Ministers, Deputy 

Ministers and staff in order to educate the government on Terasen Gas’s business, and advocating for 

how the Company can play a role in meeting provincial energy objectives.  

 

Going forward, Terasen Gas sees continuing increased need for community, First Nation involvement, 

Operating Agreements, Government relations and policy analysis. 

(d) Summary of Customer Service over the PBR Period 

Terasen Gas believes that it has been successful meeting the needs of our customers over the PBR 

Period recognizing though that there are opportunities for improvement in the outsourced meter-to-

cash activities.  Delivery rates have remained very stable and the majority of rates in real dollars have 

actually declined over the period.  This, in large part, is due to prudent management and the Company’s 

commitment to Operational Excellence.  We believe the rate stability alone is a tremendous 

achievement, especially in light of the declining demand for natural gas over the PBR Period.  It is even 

more notable given that we also met the majority of the customer service metrics as evidenced by the 

SQI scores.  However, with this success comes increased expectations and, when combined with 

changing customer expectations, government policy changes, and changes in the competitive 

environment, Terasen Gas will have to invest more in its customer care service in order to improve the 

current levels of service to meet the evolving needs of customers.    

(3) OPERATIONAL PERFORMANCE OVER THE PBR PERIOD 

Terasen Gas has an established history as a Respected and Trusted Operator, providing safe, reliable and 

cost effective gas service to customers.   Underpinning Terasen Gas’ success to date is the Company’s 

ability to consistently excel in operational performance by proactively responding to evolving regulatory 

and business needs.  Following are discussions on: 

a) Code Compliance;  
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b) Carbon Management;  

c) Information Technology Strategy; and 

d) Delivering on Major Projects.  

 

These are all key Operational areas that Terasen Gas has been successful in responding to and delivering 

on over the course of the PBR Period, which have enhanced the Company’s reputation as a Trusted and 

Respected Operator. 

(a) Code Compliance   

Legislation such as the Utilities Commission Act, Oil and Gas Commission Act, Workers’ Compensation 

Act, Environmental Management Act, Safety Standards Act, fire codes and safety standards, Provincial 

and Federal Emergency Acts, CSA Codes, and other legislation, regulations and bylaws define our 

corporate level of reporting and compliance activities.  These have a strong focus on public, employee, 

property and environmental safety as well as system reliability and have been introduced in Part III, 

Section A, the External Situational Context.  A variety of external agencies oversee the company’s 

response to these codes and regulations.  Terasen Gas has a sound history of code compliance.  The 

company’s goal of providing safe, reliable, cost-effective and environmentally responsible service is 

strongly aligned to code requirements.  These codes and regulations are outlined in the Table B-1-5 

below. 

 

Table B-1-5:  Codes and Regulations that Impact Terasen Gas Business 

Code/Regulation/Standard Governing Body 

B.C. Environmental Management Act B.C. Ministry of Environment 

BC Safety Standards Act and Gas Safety Regulations B.C. Safety Authority 

• Power Engineers and Boiler and Pressure Vessel Safety 

Act 

B.C. Safety Authority: Pressure Vessels 

branch 

B.C. Pipeline Act and Oil & Gas Commission Act (being 

replaced by Oil & Gas Activities act) 

B.C. Oil & Gas Commission 

CSA Z276: Liquid Natural Gas Production, Storage and 

Handling 

Canadian Standards Association 

B.C. Oil & Gas Commission 

CSA Z246: Security Management for Petroleum and 

Natural Gas Industry Systems (anticipated release October 

2009) 

Canadian Standards Association 

B.C. Oil & Gas Commission 
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Code/Regulation/Standard Governing Body 

CSA Z662 – Oil and Gas Pipeline Systems 

Including: 

• Clause 10.2 Safety & Loss Management System (annex 

A –framework) 

• Annex M: Gas distribution integrity management 

guidelines 

• Annex N: Guidelines for pipeline integrity management 

programs 

Canadian Standards Association 

B.C. Oil & Gas Commission 

B.C. Safety Authority 

Workers’ Compensation Board of BC 

Electricity and Gas Inspection Act & Inspection regulations Measurement Canada 

WorkSafeBC Occupational Health & Safety Regulation 

• CSA Z1000 Safety Management System (framework) 

Workers’ Compensation Board of BC 

Others including: 

• Provincial and Federal Emergency Acts; 

• Fire codes; 

• Building codes; 

• Emissions permits; 

• Municipal and regional bylaws; 

• Etc. 

 

 

For each of these, Terasen Gas has implemented management systems and/or operating practices to 

ensure compliance.  The three examples that follow are given to demonstrate this:  

(i) The Terasen Gas Integrity Management Plan; 

(ii) The Terasen Gas Environmental Management Plan; and 

(iii) Public Safety Awareness activities.  

(i) Terasen Gas’ Integrity Management Plan (IMP) 

Terasen Gas is committed to providing safe, reliable, cost-effective and environmentally responsible 

service to its customers.  A key method to ensuring this is the management of gas system asset integrity 

to ensure long life with low risk of failure leading to gas escape.  In this regard Terasen Gas has an on-

going commitment to maintain and enhance its integrity management practices.    

 

The OCG’s adoption of CSA Z662 Annex N as a mandatory requirement for BC pipeline operators has 

given Terasen Gas an opportunity to review and enhance its past integrity management practices and to 

formally document its integrity management plan to meet the code requirement. 
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Although only CSA Z662 - Annex N for pipeline systems is a regulatory requirement, Terasen Gas also 

included its distribution systems (Annex M) plus its LNG plant as it developed the Integrity Management 

Plan.  This decision was appropriate because much of the workforce and the tools used in the day to day 

operation of the utility are not organized by operating pressure with skills and requirements being 

applied to system operating above or below 700 kPag. 

 

Terasen Gas recognizes that hazards exist that influence and potentially impact the operation and 

integrity of its pipelines and facilities.  The nature and significance of the hazards are influenced by 

asset-specific and external factors (i.e. geography).  Using the CSA provided framework, Terasen Gas 

identified and documented the predominant hazards and built its integrity management programs 

around these.  The programs documented within TGI’s IMP exist to manage the risk associated with 

each of these hazards.  

 

 As Terasen Gas developed its formal Integrity Management System, primary focus was on improving 

process and accountabilities documentation.  Programs to manage integrity have generally been in place 

for many years, although opportunities for continuous improvements can always be expected.  

 

The key new activity required by Annex N, was the establishment of a formal quality management 

approach to integrity management.  A regular review process has been established and metrics are 

being established for all integrity programs.  Terasen Gas performed an internal audit of its IMP during 

December 2008.  Ongoing 2009 activities are addressing identified improvement areas.  

 

With the adoption of CSA Z662 Annex M and N formality and rigor around competency and training 

requirements for employees and other workers who impact asset integrity through their work is 

required.  In order to comply with these requirements we are developing and implemented competency 

and training requirements for our workers, we are evaluating our workers and providing training where 

necessary.  

 

To strengthen our records management processes, we are taking steps in all departments across the 

Company to comply with the various components of CSAZ662-07 Annex N Clauses 6.1 and 6.2.   We have 

been working on a project to implement a formal and central records management system to manage 

compliance records on a go forward basis.  As such, we are implementing a records management tool 

called FileNet and developed applicable records management processes to be used within this 

application.  We are also implementing a sustainment model where all compliance records will be 

managed centrally. 
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To meet its commitment to providing safe, reliable, cost-effective and environmentally responsible 

service to its customers, Terasen Gas has and will continue to improve gas system asset integrity 

management activities.  Terasen Gas believes that its IMP meets all code requirements of Annex N and is 

ready for OCG auditing expected towards the end of 2009.  In addition the Company believes that its 

IMP forms a solid base on which to build the requirements of CSA Z662 Clause 10.2 Safety and Loss 

Management Systems, also referred to as Annex A.  

(ii) Terasen Gas’ Environmental Management Plan 

Terasen Gas is committed to the philosophy that sound safety and environmental practices make good 

business sense.   The company’s success in the area of environmental management is based in part on 

developing and maintaining an effective Environmental Management System (“EMS”) that is compliant 

to ISO 14001 Environmental Management Systems standard. 

 

The Environmental Management System provides guidance to the Company, its employees, and its 

contractors on how to comply with all applicable environmental laws, Company policies and industry 

codes of practice.  Audits, inspections and incident investigations drive monitoring and system 

improvements through the Environmental Management System.  Corrective actions identified in audits, 

inspections and incident investigations are used to improve the system and minimize the risks. 

(iii) Terasen Gas’ Public Safety Awareness Activities 

Terasen Gas has a responsibility to educate the public about the risks associated with its natural gas and 

propane products.  One of the Company’s main objectives regarding public safety awareness is to 

support safe, secure and healthy communities by increasing public awareness of gas safety risks and the 

steps that can be taken to minimize the potential for accidents.   

 

A variety of methods including media ads, bill inserts and the Terasen Gas web-site have been used as 

channels for this program during the PBR Period. For example: Terasen Gas has recently become a 

financial sponsor of the Cooperative Safety Program, which provides education to communities across 

the southern interior of British Columbia.  The multi-media campaign focuses on increasing utility safety 

awareness to both the general public and industry professional audiences.  The Company is of the view 

that efforts in this area are extremely important and the Company intends to continue and enhance its 

efforts in the future. 

 

In summary, Terasen Gas has implemented management systems and/or operating practices to ensure 

compliance.  Terasen Gas is also proactive in looking for improved ways to provide safe, reliable, cost-
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effective and environmentally responsible service.  Terasen Gas looks to industry best practices to help 

shape its own operating principles, adopting sound practices well before they become mandatory.  

Many of these best practices come from industry associations and industry code groups.  Terasen Gas is 

a member of several industry associations, such as the CGA, the WEI, NWGA, and Canadian Energy 

Pipeline Association (“CEPA”).  Terasen Gas is also active in specific working groups of these 

associations, with an example being the CGA asset management task force. Terasen Gas intends to 

continue focusing its efforts in this area in its pursuit of continuous improvement and Operational 

Excellence. 

 

The Company will next discuss the second of the four areas of operational performance, being its 

successful carbon management activities.  

(b) Carbon Management of Terasen Gas Operating and Customers Emissions  

Since 1995, Terasen Gas has reduced GHG emissions from its operations through voluntary, efficiency-

based initiatives.  Today, the Company continues to be an active leader in minimizing environmental 

impacts and GHG emissions (“emissions”) of utility operations, while providing value to customers 

through energy efficiency and conservation programs.  The Company is committed to advancing 

government policy objectives and providing integrated energy solutions to customers and communities 

that help them reduce their own emissions.  Emission reduction measures will help the Company and its 

customers reduce compliance costs associated with future GHG regulations.  Also, using natural gas 

more efficiently will reduce utility and customer costs associated with the BC carbon tax.  This proactive 

approach ultimately helps reduce costs associated with emissions for the customer by avoiding future 

regulation costs or by not having to pay the carbon tax associated with fossil fuel consumption.   

 

The following section provides an overview of BC’s total GHG emissions.  Following that is a discussion of 

emissions associated with the Company’s operations and its customers’ consumption of natural gas.  We 

also review some of Terasen Gas’ historical activities and programs to manage these emission levels. 
 

Scientific evidence suggests that it is very likely that increased emissions from human activities are 

affecting the atmosphere, accelerating global warming.  Understanding the sources of these emissions 

allows us to identify the most effective emission reduction measures.  In this section we will look at BC’s 

overall emissions and summarize how Terasen Gas’ operating and customer emissions contribute to 

these emissions. 
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(i) BC Emissions Overview 

In 2006, BC emitted a total of 69 million tonnes of GHGs, measured in carbon dioxide equivalent, 

representing 9.6 per cent of Canada's total emissions.104

As shown in Figure B-1-9, transportation sector accounts for the largest share of emissions in BC, 

representing 36 per cent of all emissions, followed by the fossil fuel production industry at 21 per 

cent.

  

 

105

Figure B-1-9:  BC Emissions Output Unique 

 

 
 

 
Source: See Appendix C-10 for a copy of Climate Action Plan 

 

Emissions have been increasing significantly over the last decade within BC; total emissions grew about 

30 per cent in BC between 1990 and 2004, in line with increasing population.  An increase in population 

creates increased demand for energy production and consumption, which is the largest source of 

emissions.106

                                                           
104 As per Climate Action Plan, p. 56, “In British Columbia’s case, the “business as usual” scenario would result in 

emissions of approximately 78 million tonnes by 2020 (over 9 million tonnes more per year than today)”. (78 
million tonnes – 9 million tonnes = 69 million tonnes) 

105  See Appendix C-10 for a copy of Climate Action Plan 
106  See Appendix C-48 for a copy of Climate Change in Canada – Greenhouse Gas Emissions 

 

 

What makes BC unique relative to other jurisdictions regarding the output of GHG is the sources of 

these emissions.  As Figure B-1-2 shows, BC has only 2 per cent of its GHG emissions coming from the 

electricity sector.  This is a much lower proportion compared to many other jurisdictions where a much 

higher proportion of the provincial or state emissions come from the electricity sector.   
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For the year 2006, 12 per cent of BC’s total emissions came from the consumption of natural gas in the 

residential and commercial sectors.107  Additionally, 14 per cent of BC’s total emissions came from the 

“other industry” sector.
108

  Emissions from natural gas consumption are one component of the total 

emissions from this sector.  Finally, 2 per cent of BC’s natural gas emissions occur in the electricity 

sector.109  It is estimated that Terasen Gas Inc. and Terasen Gas Vancouver Island Inc. operating and 

customer emissions made up approximately 17 per cent of BC’s total emissions in 2006.  

(ii) Review of Terasen Gas GHG Operating and Customer Emissions 
Terasen Gas has been reducing operating emissions since 1995 through voluntary, efficiency-based 

programs.  Also, since 1997, the Company has undertaken projects for customers to reduce emissions 

from natural gas consumption.  Together these initiatives and projects have reduced the environmental 

impact of transmitting, distributing, storing and consuming natural gas within BC.  

 

By the year 2000, Terasen Gas Inc. had reduced emissions from its operations, buildings, vehicles, and 

electricity consumption to 6 per cent below 1990 levels.  The year 2000 has since been used as the 

baseline year for internal benchmarking for emission reductions.  The Company’s reduction measures 

have avoided an estimated 231,449 tonnes of emissions since 2000. 

 

Figure B-1-10 shows Terasen Gas Inc. emissions and emission reduction measures from operations for 

the period between 2000 and 2008.  The Company estimates that on average the Terasen Gas Inc. 

produces slightly over 100,000 tonnes of emissions per year from its operations.  The Company holds 

this accomplishment in high regard given that the customer base increased from 757,369 customers in 

2000 to 834,211 customers in 2008.   
 

                                                            
107  See Appendix C-10 for a copy of Climate Action Plan 
108 Ibid 
109 Ibid 
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Figure B-1-10:  Managing Operating Emissions to Year 2000 Levels 

Terasen Gas Inc Greenhouse Gas Emissions 

 
Some of the emission reduction measures the Company has taken include: 

• Expanding the use of mobile compressors that transfer gas from one part of the system to 

another during construction or maintenance procedures; 

• Removing older style bath heaters as they reach the end of their service life and replacing them 

with high efficiency boilers;  

• Replacing older station controllers that are designed to vent gas to the atmosphere; 

• Eliminating all low pressure main and services;  

• Using hi-flow samplers to measure leak volumes at major stations on the system; 

• Changing LNG Plant operating practices to reduce vented emissions; and 

• Investing in offset projects that reduce natural gas use in other industries by utilizing landfill gas. 

 

Since 2000, these reduction measures have helped reduce emissions by over 21 per cent or 231,449 

tonnes.  These results show that Terasen Gas is committed to reducing emissions from its own 

operation. 
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The Company has long been involved in a number of different initiatives and projects to reduce 

emissions arising from customers’ use of natural gas.  The main initiative undertaken by the Company is 

DSM or EEC, which is focused on helping customers use energy more efficiently.  

 

Since the late 1990s, the Company has experienced a high degree of success with its EEC programs.  EEC 

activities undertaken by the Company have the goal of affecting customers’ use of natural gas through 

energy conservation.  The energy efficiency activities result in reduced consumption of natural gas, and 

hence lower emissions. 

 

Table B-1-6 outlines the energy savings and GHG reduction as a result of number of different energy 

efficiency programs implemented since 2005. 

 

Table B-1-6:  Helping Customers Reduce Their Carbon Footprint 

  TGI DSM Program Energy Savings and GHG Reduction 

 2005 2006 2007 2008 
Annual savings (GJ) 1,349,762 735,207 1,203,596 612,651 

GHG Impact (tonnes, NPV) 68,419 37,268 61,010 31,055 

 
Each year’s energy savings and therefore GHG reductions depends on a number of factors, including 

available funding, number of programs, and number of participants in those programs.  This explains 

why there are variable results every year.  For instance, in 2008, TGI experienced a lower annual savings 

and GHG impact when compared to 2007, which can be attributed to a reduced participation rate (4,498 

as compared to 4,795 in 2007).   

 

In summary, Terasen Gas’ past history in operating emission reductions is a story that the Company is 

very proud of.  The Company has a long standing history of being proactive in this area and there is a 

need to continue to build on this good work.  Terasen Gas has also been providing customers directly 

with solutions to manage their energy use, and therefore their emissions, through such offerings as EEC 

programs.  However, given changing customer expectations and government policy objectives around 

emission reductions, Terasen Gas needs to provide customers and communities a broader set of 

solutions to reduce their emissions.   

 

Please see Part III, Section C, Tab 3 of the Application for more details on customer solutions that will 

help them reduce their emissions footprint. The following section, which is the third of four sections 
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where we discuss the key areas of operational performance, will review the Company’s Information 

Technology strategy for the PBR Period. 

(c) Information Technology Strategy 

Utilization of information technology effectively has been an important contributor to the success of 

Terasen Gas’ business in its pursuit of Operational Excellence.  Terasen Gas is reliant on its information 

technology systems to provide efficient and cost effective service to its customers. The key strategies for 

information technology during the PBR Period have been focused on adopting industry best practices 

and embracing standardization where applicable. 

 

All business applications are dependent on the infrastructure that they run on and the tools that people 

use to access them. The total cost to the company when people cannot use the systems can be 

significant. It is essential that the technical infrastructure supporting the business be robust, stable and 

reliable. To that end, Terasen Gas has instituted an industry best practice of scheduled refreshes of key 

equipment. These refresh programs ensure that equipment such as desktops, laptops, servers, printers 

and network equipment are replaced in a scheduled manner to ensure reliability and compatibility with 

the newer software requirements and repair costs are managed. 

 

The same way that infrastructure must be refreshed periodically, so too must business application 

software. Vendors typically support a version of a software package for only so much time and then it 

must be upgraded or replaced. The same is true for custom built applications with the reasons 

essentially the same. It is expensive and sometimes impractical to maintain the skills around a 

programming language or a version of software that is at end of industry life. The most notable of these 

efforts was the replacement of various mobile solutions utilized by Terasen Gas to manage the different 

field work forces (construction, customer service and maintenance).  Product changes, vendor 

acquisitions and old technology needed to be addressed. This project was initiated in late 2006 and 

successfully implemented in Q4, 2008.  

 

Standardization has been another strategic focus for Terasen Gas in the past during the integration of 

TGVI with TGI.  Upon acquisition of TGVI, Terasen Gas implemented a common mind and management 

approach which involved standardizing on best practices from both companies and enabling standard, 

consistent business practices to deliver services to customers in the most cost effective manner. 

Simplifying the technical architecture by reducing the number of applications supporting the same 

business processes reduced the total cost and enabled consistency throughout the organizations.  
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In summary, effective utilization of information technology has been and will continue to be a priority 

for Terasen Gas to support its business needs. In the next section, which is the last of the four sections 

where we discuss the key areas of operational performance, we will review the implementation of 

major projects the Company has undertaken during the PBR Period. 

(i) Implementation of MAJOR projects   

Over the term of the PBR Period, Terasen Gas has successfully implemented a number of major capital 

projects to meet the needs of its customers and contribute to the Company’s commitment to provide a 

safe, reliable and efficient gas service.  Following are descriptions of some of the significant capital 

projects implemented. 

 

 

Vancouver Low-Pressure (“LP”) Gas Distribution System to Distribution Pressure (“DP”) Replacement 

and Upgrading - $17.6 million 

 

Safety and system reliability are key considerations in maintaining the integrity of Terasen Gas 

Distribution System.   System age often has a prominent influence on system reliability and safety. 

 

The Vancouver LP Gas Distribution System was the last remaining section of the original coal gas 

networks that served the Lower Mainland, dating back to as early as 1886.  In 1956, the system was 

converted to distributing natural gas.  Since that time sections of the LP system were replaced but large 

segments still remained; approximately 95 km of mains, 7,100 services, and 24 pressure regulating 

stations located in 5 well established densely-populated neighbourhoods in the Western portion of the 

City. 

 

As there was significant risk to the integrity of the system from ground disturbance, Terasen Gas 

believed the replacement of the Vancouver LP Gas Distribution System was in the best interests of 

customers, employees and the public.  Due to the condition of the pipe in combination with past 

construction practices, even minor ground disturbance posed a risk to the integrity of the LP pipe.  

Terasen Gas believed that if a major seismic event did occur, there was significant risk that a large 

portion of the LP system would have failed. 

 

Approval to proceed was granted by the British Columbia Utilities Commission dated June 26, 2006 in 

response to Terasen Gas’ CPCN application. 

 

This project is now complete with the following benefits realized: 
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• Project completed ahead of schedule and significantly under budget.  The projected final cost is 

estimated at $18.4 million vs. a project budget of $23.7 million; 

• Improved safety, reliability and integrity of the gas distribution system; 

• Reduced exposure to significant interruption of service for Vancouver LP Gas Distribution 

System customers due to a seismic event; 

• Reduced intrusion into customer’s premises as LP meters previously located indoors were 

relocated outside; 

• Increased system capacity to allow the addition of new customer load; 

• Reduced ongoing operating and maintenance activities as a result of the removal of several 

pressure control stations associated with the Vancouver LP Gas Distribution System; and  

• Reduced ongoing maintenance activities related to water removal as well as leak and break 

repair in the Vancouver LP Gas Distribution System. 

 

Terasen Gas will continue to maintain a strong focus on system integrity through all areas of the 

Distribution System to ensure that customers continue to enjoy safe, reliable and cost effective delivery 

of natural gas. 

 

 

Distribution Mobile Solution - $6.0 million 

 

Terasen Gas, like other utility companies rely on effective scheduling and dispatching systems to 

optimize deployment of their workforce and manage activities.  Terasen Gas field crews engage in 

customer service, construction and maintenance activities totaling approximately 200,000 work orders 

annually.  We are of the view that for a utility of Terasen Gas’ size and scope it is more efficient and cost 

effective to manage its mobile workforce without relying on manual processes.  

 

Terasen Gas Inc. submitted an application for a CPCN dated May 7, 2007 requesting an approval from 

the British Columbia Utilities Commission to implement a technology solution – Distribution Mobile 

Solution (“DMS”), for managing all field work and resources.  An approval was granted in Order No. C-5-

07 dated July 5, 2007 with actual spending to date for the project under the BCUC allowed cost cap. 

 

A primary consideration in the project justification was a significant risk that the technology in place at 

the time of the CPCN application would fail due to aging components that were no longer being 

manufactured and some software components that were subject to significantly reduced vendor 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 137 

support.  The potential consequences of system failure would be a sustained technology outage that 

would have significant implications on Terasen Gas’ ability to dispatch, and thus efficiently perform, day-

to-day customer service work.  

 

The project went “live” October 2008 with the following results being realized to date: 

• Customer Service work successfully migrated from Mobile UP to SAP R/3 enabling all work 

orders to be managed, tracked and reported in the same way. 

• Expanded the use of ClickSchedule to include Customer Service and Preventative Maintenance 

work so that all Distribution field resources are now dispatched on a common system. 

• Field data capture, live updating of job statuses and mobile timesheet applications implemented 

for all Distribution field resources. 

• Once the software has been in service for a complete year, the following benefits will be fully 

realized: 

o Improved optimization of field resources; 

o Elimination of complex, duplicated, and error prone resource management processes; 

o Elimination of manual data validation and entry; 

o Elimination of time and costing data reconciliation; 

o Improved communication between Dispatch and field employees; 

o Automation of preventative maintenance processes; and 

o Access to historical maintenance data in the field. 

 

Terasen Gas’ field employees play a critical role in providing safe and reliable delivery of natural gas to 

our customers. With the Company now on a stable and single technology platform for managing its field 

resources, customers will benefit now and in the years to come.   

 

 

Nucleus Deal Capture Project for Gas Supply - $1.8 million 

 

Gas Supply provides the gas and propane supply management function, which encompasses most 

elements of the merchant role, as well as providing transportation services for industrial and 

commercial customers.  This includes providing intra-day balancing supply (required primarily due to 

weather changes) for core customers, facilitating all gas scheduling and nominations on the Terasen Gas 
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and third party pipeline transmission systems, mitigation activity based on buying and selling around 

excess resources and the management of relationships with financial and physical supply 

counterparties, storage operators and pipeline companies to the benefit of Terasen Gas’ customers.  

Also included is the management of the movement of gas supply provided by marketers to customers 

under the commodity unbundling program, which began in 2004.   

 

In order to effectively manage costs and revenues related to these functions and accommodate the 

implementation of the commodity unbundling program, Gas Supply implemented an integrated 

information system in 2004.  The Nucleus Deal Capture project replaced the previous reliance on 

multiple spreadsheets and MS-Access databases and provided an integrated system capturing deal entry 

through to invoicing, reporting and cost management.  Furthermore, the system prior to Nucleus was 

not capable of handling the separation of costs from the Gas Cost Reconciliation Account (“GCRA”) into 

to Commodity Cost Reconciliation Account (“CCRA”) and Midstream Cost Reconciliation Account 

(“MCRA”) necessary under the commodity unbundling program.  The benefits of the Nucleus system 

over the years include:   

• Single source of information for commodity, storage and transportation deals; 

• Improved management of contracts; 

• Real-time credit and contract information to support enhanced risk management; 

• Enhance ability to assess and monitor compliance and risk; 

• Ability to make daily decisions from an integrated viewpoint enabling an optimal use of assets; 

• Ability to manage costs for other entities such as Terasen Gas Vancouver Island and Pacific 

Northern Gas or other Energy Management Services clients; 

• Ability to identify and immediately act on potential business and revenue opportunities;  

• Support Southern Crossing Pipeline and future related business; 

• Support Commodity Unbundling, including management marketers’ volumes and related 

invoicing; and 

• Provide timely and accurate information to other systems and departments within the Terasen 

Gas organization. 

 

This Nucleus product will no longer be supported by the vendor after 2009 and so Gas Supply plans to 

upgrade to the Entegrate system offered by the same vendor by the end of 2009.  As such, this system 

will continue to serve to centralize data, providing information relating to costs, revenues, and risk and 
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credit management for Gas Supply and will continue to meet the growing needs of the group in the 

future.   

 

 

Transmission AM/FM Project - $2.0 million 

 

During the course of the PBR Period, Terasen Gas implemented an Automated Mapping / Facilities 

Management (AM/FM) Geographic Information System (GIS) system for its transmission pressure 

pipeline assets.  This action supported Terasen Gas’ vision of securing and optimizing the base business, 

becoming more focused on transmission pipeline asset management and serving the existing Terasen 

Gas customers more effectively.  This implementation replaced the paper based as-built and computer-

assisted drafting (cad) based record system with an enhanced Automated Mapping system.  In turn, 

Terasen Gas has realized the benefits listed below. 

 

Relative to the former paper based and CAD based systems, the Transmission AMFM GIS system has 

enabled the Transmission group to; 

• More effectively manage risk of third party damage associated with its facilities by having more 

accurate and up to date information available; 

• Have a consistent BC One Call response process in place across the all service territories; 

• Have data available on a centralized system with defined accuracy, security and redundancy; 

• Make available a complete set of accurate data to other users within Terasen Gas, thereby 

reducing or eliminating duplication and inaccuracies and support communication of accurate 

data to external parties; 

• Provide current and accurate digital landbase and asset data to third parties and receive the 

same from them.  Many new initiatives require information in digital format; 

• Replace the existing BC Hydro Right of Way Management Line List application; 

• Update and maintain the Pipe Line List and provide accurate pipeline data for Transmission 

Planning, and Oil and Gas Commission requests in the required XY location based; and  

• Capture right of way property information for Transmission, Intermediate Pressure and 

Distribution Pipelines. 

 

At completion which was finished on budget, the Transmission AM/FM Project provided the 

Transmission group with an integrated AMFM GIS solution for Transmission records and business 
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processes.  It supported business processes related to Asset Management, BCOneCall, Pipeline 

Operations, Right of Way Property Management, and Transmission Planning. 

 

  

Customer Attraction Front End Project - $1.4 million 

 

In 2006, Terasen Gas implemented the CAFÉ Project.  CAFÉ was initiated by Marketing to integrate the 

TGVI sales processes into TGI, address sales and marketing issues related to the Order Fulfillment 

process and to support the Company’s long-term customer growth objective through improvement of 

existing business processes and the addition of new processes, where appropriate.  CAFÉ included a 

review of best practices in the areas of customer contact, account management and lead development 

and established a company-wide business operating model upstream of Order Fulfillment process. The 

CAFÉ project implemented the following marketing and sales enhancements:   

• Implementation of business processes that support efficient development and execution of 

Marketing and Sales plans and programs/activities including content management: 

• A new technology application to process construction orders and support effective customer 

growth cycle management which included standard models for: 

o Marketing content management, 

o Customer Growth Cycle management including: 

o Issue tracking, 

o Billable hazard order processing, 

o Service product pricing, 

o Relevant and timely macro and micro reporting of customer activity and lead status. 

 

CAFÉ has resulted in an improvement to the Order Fulfillment process and Marketing and Sales process 

by creating a process and technology interface between the upstream lead management model and the 

downstream “factory production” model.   
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Service Delivery Enhancement Project - $5.0 million 

 

In 2005, Terasen Gas implemented the Service Delivery Enhancement Project (“SDE”). SDE was initiated 

by Distribution to improve the efficiency and performance of the Order Fulfillment process from order 

initiation to closing.  SDE focused on business processes, organizational structures and technology 

enhancements to support work order scheduling and dispatching.  SDE specifically targeted 

improvements in areas such as: scheduling and field crew workforce planning, accountabilities among 

field managers and crew leaders, improving customer interaction through the Install Centre and 

improved reporting to support production management. A key feature of SDE was the design and 

implementation of a new scheduling platform (ClickSchedule) and a mobile communications platform 

(SAP Mobile Asset Management). SDE delivered significant improvements to the Order Fulfillment 

process enabling Terasen Gas to effectively manage customer growth-related activities.  

 

 

Commodity Unbundling Program - $17.0 million 

 

Policy Action #19 of the 2002 BC Energy Policy states that "Natural gas marketers will be allowed to sell 

directly to small volume customers". Terasen Gas responded to this government policy objective by first 

providing commodity choice to small and large commercial customers in November 2004.  Independent 

licensed gas marketers were able to provide long term fixed rate options to gas customers.  In 

November 2007, after the successful launch of the Commercial Unbundling phase, the program was 

expanded to include residential customers with the launch of the Customer Choice program, completing 

the second phase of the implementation of the Commodity Unbundling program for small volume 

customers 

 

The implementation of both phases of the Commodity Unbundling program has been a qualified success 

as the solution was implemented within the approved level of funding; was delivered on time; and 

provided the required functionality.  In addition, the program rules and system design have been 

functioning as designed and are working well.  A testament to this is that during 2008, two gas marketer 

failures were successfully managed with the affected customers transferred to other gas marketers with 

no supply interruption.  Response to the program by residential customers has been good with the level 

of customer complaints and disputes manageable, although higher than anticipated. Customer 

participation in the program at the end of March 2009 stood at approximately 121,000 residential and 

20,000 commercial customers, representing 17 per cent of all customers eligible to participate.   
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Terasen Gas continues to work cooperatively with gas marketers, the Commission and interested 

stakeholders to enhance the program.  Terasen Gas remains committed to providing effective customer 

choice that meets the needs of the marketplace and provides value to customers. 

(d) Summary of Operational Performance over the PBR Period 

Code Compliance, Carbon Management, sound development and execution of an Information 

Technology strategy, and Delivering on Major Projects are fundamental to Terasen Gas’ reputation as a 

Respected and Trusted Operator, providing safe, reliable and cost effective gas service to customers.   

Over the past number of years, Terasen Gas has been successful in delivering and responding to these 

evolving regulatory and business needs. 

 

Terasen Gas has a solid history of code compliance and has implemented management systems and/or 

operating practices to ensure compliance including an Integrity Management Plan and an Environmental 

Management Plan.   As part of its efforts, Terasen Gas continues to be proactive in looking for improved 

ways to provide safe, reliable, cost-effective and environmentally responsible service.  For operating 

emissions management, Terasen Gas has a long standing history of being proactive in this area. 

Terasen Gas has implemented an Information Technology strategy that is focused on adopting industry 

best practices. Key aspects of this strategy are scheduled refreshes of key equipment, infrastructure and 

application software, and standardization of processes and infrastructure where applicable. The strategy 

has contributed to the operational success of the Company through the PBR Period. 

 

 Terasen Gas has an established record for successfully implementing major capital projects, helping to 

provide safe, reliable and efficient gas service to customers.  Over the term of the PBR Period, Terasen 

Gas has maintained its track record by implementing a number of major capital projects successfully 

including the Low Pressure System Renewal, Distribution Mobile Solution, Nucleus Deal Capture, 

Transmission AM/FM, Customer Attraction Front End, Service Delivery Enhancement and Commodity 

Unbundling. 

 

Terasen Gas efforts in the above areas continues to reinforces our role as a respected and trusted 

operator, providing safe, reliable and cost effective gas service to its customers. In the next section, the 

Company will review its efforts regarding the management of its workforce. 

(4) EMPLOYEE IMPACTS OVER THE PBR PERIOD 

Having a balanced scorecard and striving for Operational Excellence requires maintaining an employee 

focus.  During the term of the PBR Period, Terasen Gas has concentrated on retaining, attracting and 
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motivating employees.  This ultimately resulted in TGI being better positioned to meet the needs of 

customers.  The key areas where Terasen Gas has been able to demonstrate its commitment to its 

employees are in; 

a) Employee safety;  

b) Managing changing employee demographics; and  

c) Managing talent. 

(a) Employee Safety  

At Terasen Gas, employee health and safety is a key component of Operational Excellence, and one that 

we incorporate into every element of our business.  In order to promote and maintain a safe and 

healthy workplace for our employees, we operate according to following values:  

• Safety will be given first priority; 

• All injuries are preventable; 

• Excellence in safety will contribute to excellence in business objectives; 

• Prevention of injuries is a line responsibility from the president to the individual employee; 

• A high level of employee involvement in safety activities is fundamental to safety excellence; 

• Safety must be integrated into every job function at Terasen Gas; and 

• Our goal is zero lost time injuries, zero medical aids and zero recordable vehicle accidents. 

 

In recognition and support of these values, Terasen Gas has developed a Safety Management Program 

that is designed to identify, assess and reduce risk to employees. This Program is comprised of a variety 

of elements, including: 

6. Determination of performance objectives and challenges; 

7. Hazard identification and analysis; 

8. Standards and procedures; 

9. Regulatory ,monitoring and compliance; 

10. Training; 

11. Disability management; 

12. Inspection and monitoring; 

13. Occupational hygiene; 

14. Injury reporting and investigation; 

15. First aid; 

16. Records and statistics; 
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17. Communication; and 

18. Audit. 

 

Our Safety Management Program contributes to the health and safety of our workforce and the public, 

both of which are critical elements in the road to achieving Operational Excellence.  Several of the 

Company’s Service Quality Indicators are directly linked to public safety.  In addition, two of our 

corporate scorecard measures directly measure workplace health and safety - Recordable Injuries and 

Recordable Vehicle Accidents.  These measures are explored further below. 

(i) Recordable Injuries 

Terasen Gas classifies Recordable Injuries as both Lost Time Injuries and Medical Treatment Injuries.  

With a goal of zero lost time injuries and zero medical treatments, Terasen Gas is always striving to meet 

its objectives and improve its experience in these areas. We measure Recordable Injury performance 

against our previous three year average.  Since 2005, the number of Recordable Injuries has been 

trending downward. For 2008, The Company’s performance related to Recordable Injuries came in well 

ahead of challenge level. Terasen Gas experienced 20 Recordable Injuries during 2008, compared with 

an average of 33 for the previous three years.  This achievement exceeded the challenge on the 

Corporate Scorecard of having no more than 28 Recordable Injuries.   
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Figure B-1-11:  Recordable Injuries have been Declining 

Terasen Gas Recordable Injuries
  Includes Lost Time and Medical Treatment Injuries

Q1- Q4 Three Year History
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Our focus on employee health and safety has resulted in the Company reducing the number of 

Recordable Injuries experienced by employees and thereby reducing our three-year rolling average.  

While we are proud of our achievements in this area, safety is not an area that can be taken for granted, 

we are of the view that continued vigilance in this area is necessary now and in the future. 

(ii) Recordable Vehicle Accidents 

As mentioned above, another of Terasen Gas’ safety values is to achieve a goal of zero Recordable 

Vehicle Accidents. This has been a challenge for us over the years, and one that remains a focus of the 

Company. A Recordable Vehicle Accident includes all avoidable and non-avoidable vehicle accidents, 

irrespective of damage amount.  For 2008, Terasen Gas’ performance related to Recordable Vehicle 

Accident came in just short of its challenge level. Terasen experienced 43 Recordable Vehicle Accidents 

during 2008, compared with an average of 39 for the previous three years.  As with Recordable Injury 

performance, Terasen measures Recordable Vehicle Accident performance against its previous three 

year average. 
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Figure B-1-12:  Number of Recordable Vehicle Accidents has not been Improving 

Terasen Gas Recordable Vehicle Accidents
Three Year Q1- Q4 CGA Comparison
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In recent years, we have not been successful in reducing the number of Recordable Vehicle Accidents 

experienced by employees according to our three-year rolling average.  We have work to do in this area, 

and believe that continuing to build our safety culture through communication, education and 

engagement will bring about desired results in the future. The Company is committed to continued 

vigilance in this area. 

(iii) Summary of Employee Safety 

Each year, Terasen Gas sets increasingly challenging safety goals to influence a reduction in employee 

injuries and vehicle accidents. Terasen Gas continues to meet and exceed these challenges and remain 

comparable to peer CGA companies. Terasen Gas places a high priority on the safety of its employees 

and continually strives to improve and upgrade the safety management system in order to meet these 

safety challenges, and intends to continue to place a high priority on safety in the future. 

(b) Employee Demographics 

As mentioned earlier in this RRA (see Part III, Section A, Tab 1), shifting workforce demographics are a 

well-known global reality and a major source of concern for governments and businesses alike.  Terasen 

Gas has been aware of the general demographic challenges for some time and has undertaken a variety 
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of steps over the years to manage changes in its workforce and mitigate these risks, and will continue to 

do so.  Meeting these challenges is key to being able to properly serve our customers in the future. 

 

Table B-1-7 below reflects the Company’s success in managing overall personnel levels during the PBR 

Period.  The total number of FTE employees was relatively flat following the USP (2004-2007) and in 

2008 was still below 2003 levels. The upward trend from 2007-2008 recognizes actions taken to manage 

the demographic risks and the nature of the changing business environment.  With almost 50 per cent of 

current employees becoming eligible to retire (with either a reduced or unreduced pension) within the 

next 5 years, the Company’s current business strategy and on-going need to manage this retirement risk 

will continue to drive the need for additional human and financial resources. 110

Table B-1-7:  No Increase in FTE Employees Between 2003-2008 

 

 

2003 2004 2005 2006 2007 2008

Distribution 510         499         488         468         481         503         
Finance, Reg Affairs 58           59           61           59           58           63           
President 43           4             2             2             2             2             
Business & IT Services 311         284         298         293         300         311         
HR & Operations Governance 92           93           90           85           84           87           
Marketing 86           65           64           75           80           80           
Gas Supply & Transmission 89           85           89           80           81           80           

Total TGI 1,189      1,089      1,092      1,062      1,087      1,127      

Terasen Gas
FTE Reconciliation

 

(i) Strategies to Manage Retirement and Recruitment 

Given that we have been aware of the demographic challenges facing the Company for some time, a 

number of actions have been undertaken to mitigate retirement risk, including: 

19. Working with business departments to identify critical roles, develop replacement plans for 

those roles where possible, and also to develop workforce plans to rely on in the event those 

roles become vacant; 

20. Having business departments plan for knowledge transfer by documenting procedures, creating 

training manuals, updating standards, and developing knowledge bases using the various 

technologies available to them; and 

21. Working with business departments to consider how work is being done and looking at how it 

could be done differently with available personnel and skill sets. 

 

                                                           
110  See Appendix F-2  for a copy of Headcount History and Demographic Data 
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The Company has also become much more pro-active in its recruiting initiatives.  Much work has been 

done to develop an employer brand that complements our corporate brand and is reflected in the new 

look and feel of our “Comfort Expert” advertising campaigns.  Our employer brand promotes the 

opportunity to build a long-term career with a stable employer who recognizes and rewards individual 

effort at work and in the community.  This message is reinforced on our Careers web-site by testimonials 

that feature various employees and career paths.   

 

Other recruiting strategies include utilizing new technologies (i.e. on-line job boards and networking 

sites), increasing our presence in the job marketplace through participation at various career fairs (UBC, 

SFU, BCIT, UFV), establishing partnerships with professional associations (Certified General Accountants 

of BC, ASTTBC, Aboriginal Human Resource Development Associations) and employment services groups 

representing recent immigrants, people with disabilities and returning armed forces personnel. Recent 

examples of these activities worth noting include: 

• Terasen and FortisBC partnered with ASTTBC for representation at the WorkBC Job Fair 

sponsored by the Government of British Columbia and held at a number of locations in Southern 

Ontario.  ASTTBC promoted job opportunities available at both Terasen and FortisBC.  

• Terasen partnered with a number of other large employers, the City of Prince George, and the 

Prince George Chamber of Commerce to hold a job fair targeting skilled trades workers 

displaced by the downturn in the local forest industry.  

• Terasen Gas contributed to the first ever Utility Construction Boot Camp held at the Chemainus 

First Nation – a partnership with other utility industry employers (Corix Utilities, Spectra Energy, 

BC Hydro and BC Transmission Corp) and the Aboriginal Human Resource Development 

Association.  In conjunction with these partners, Terasen sponsored a 10 day boot camp 

designed to prepare First Nations candidates for potential employment in the utility 

construction industry.  Additional Boot Camps are currently being planned with Sea Bird Island 

and Sto:Lo First Nations. 

• Representatives from Terasen Gas Aboriginal Relations and Recruiting Services met with 

Snuneymuxw First Nation in Nanaimo to discuss employment opportunities and pre-requisites 

for certain types of positions, available funding for courses, educational opportunities, and types 

of careers that are available after one or two years of training in the technician and technologist 

fields.  Terasen Gas Recruiting Services also participated in a two-day Career Fair sponsored by 

the Nuu-chah-nulth Tribal Council in Port Alberni and another in Kamloops. 

• Additional efforts are being made to capitalize on the emerging retiree pool as a source for 

talented part-time employees to assist with training and knowledge transfer.  The recent 

elimination of mandatory retirement and accompanying legislative changes may also provide 
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eligible retirees with more options which could potentially help mitigate skilled labour 

shortages. 

 

Another example of the Company’s efforts to manage headcount and costs during the PBR Period was 

the adoption of a Vacancy Management Strategy by Distribution, Transmission and Operations Support 

departments in anticipation of the negotiation of a new Collective Bargaining Agreement with the IBEW. 

In 2006, during the IBEW contract negotiation period, these  departments implemented a partial IBEW 

hiring freeze policy which resulted in additional vacancies due to significant number of outgoing retirees 

not being replaced. Where possible, the work activity was shifted to install contractors. However, 

Terasen continued to replace operating, maintenance and emergency response positions.  In 2007, with 

a new contract in place, Terasen established a Distribution apprenticeship program to meet the 

demographic challenge. Two waves of apprentices were recruited in 2007 and 2008 to fill the gap 

created during the 2006 IBEW negotiations and in response to continued demographic pressures in the 

field workforce.   

 

As mentioned earlier in Management Excellence, Utilities Strategy Project (page 86) , the USP in 2003 is 

another good example of the Company’s efforts to address a specific demographic challenge and create 

a more efficient and effective organizational structure. As a result of that business initiative, the average 

age of Management and Exempt employees dropped from 46 to 44 years, and the overall number was 

reduced by approximately one-third. While this served its purpose at the time, given the changing 

nature of the business and the overall demographic challenge, these levels are not sustainable. 

 

Services managed by Human Resources increased as a result of the integration of Terasen Gas and TGVI. 

The management of the TGVI existing collective agreement, pension and benefit plans were maintained 

and supported by the Terasen Gas Human Resources department with no increase to headcount.  

Shared services were implemented in December 2003 to provide advisory, payroll, benefit and pension 

governance and administration. 

 

Following the acquisition of Terasen by Kinder Morgan Inc. (“KMI”), the Terasen, Human Resource 

functions were moved to the KMI Corporate Human Resources department and the Terasen Gas Human 

resources department.   Three headcount and budget were transferred to Terasen Gas Inc. for services 

previously provided by Terasen. The remaining responsibilities previously held by three Terasen 

employees were managed through KMI.  Following the subsequent acquisition of Terasen by Fortis Inc. 

(“Fortis”), those responsibilities previously managed by KMI were added to the responsibilities of the 

Terasen Gas Human Resources department without additional headcount. 
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(ii) Employee Development and Training 

Employee development is another key pillar of Terasen Gas’ strategy for managing demographic 

challenges.  In addition to existing training and development opportunities such as the Distribution 

Apprentice program and the Engineer-in-Training program, a number of new initiatives have recently 

been introduced.  There is a renewed emphasis on Leadership Development across the organization and 

the development of emerging leaders who are identified through the succession planning process.  

Targeted coaching, training, mentorship, and leadership programs have been introduced to build 

leadership bench strength across the organization.  A new Manager-in-Training (“MIT”) program was 

initially piloted in 2008 to expose aspiring managers, both internal and those recruited externally from 

other industries, to various components of our business.  There are currently four MITs in the program 

who will go through a number of different job rotations in their first one to two years to give them a 

broad overview of our operations and better position them for a management position. 

 

Employees also have the opportunity to access a variety of funding support mechanisms to support their 

personal and professional development.  Tuition support of up to $3,000 per year is available for courses 

leading to undergraduate degrees and up to $10,000 per year for graduate degree programs.  

Employees can also request approval and financial support from their managers to participate in 

conferences and other forms of education that are linked to their employment at Terasen but are not 

part of a degree program. Finally, employees can also apply for funding through the Training Trust Funds 

that are in place for each affiliation, provided the programs meet the requisite criteria. 

 

Employee development and training is essential to ensure ongoing safe, reliable and cost effective gas 

service.  The demographics of the Distribution department’s workforce resulted in additional training 

and employee development costs to replace cumulative years of knowledge and experience as a large 

portion of the workforce had reached retirement age.  The additional employees added mid-2007 and 

early 2008 during the latter part of the PBR Period provided for orderly succession planning as 

retirements continued.  The financial impact of these additions in terms of O&M payroll costs was 

primarily in the areas of recruiting, training and outfitting as well as in higher unit costs in both O&M 

and Capital activities. 

 

From 2003 to 2006 formal training (classroom) costs averaged $1.0 million per year for the field 

workforce.  In response to the demographic challenges and increasing retirements, Terasen initiated the 

apprenticeship program in 2007.  Formal training costs rose to $1.8 million in 2007 and $2.4 million in 

2008.  The apprenticeships generally run two to three years and include a combination of formal and 

peer-to-peer (on-the-job) training. 
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The Distribution department has 108 employees who are presently eligible to retire with a full or 

partially reduced pension and, in addition, another 67 employees gain retirement eligibility from 2010 to 

2013.  These employees are in predominantly higher skill level positions which require a longer training 

and knowledge transfer period.  We will continue to be proactive by planning for their inevitable 

replacement and ensuring new staff has progressed far enough along on the long learning curve to 

ensure a capable and competent workforce be maintained. 

 

Terasen Gas is of the view that its focus on employee development and training has been a key 

contributor to the Company’s success over the PBR Period.  Terasen Gas intends to maintain and 

enhance its strong focus in this area in the future in order to continue its pursuit of Operational 

Excellence.  

(iii) Employee Health and Wellness (Low Turnover and Reduction in Sick Days) 

The availability of health and wellness programs and comprehensive employee benefits helps reduce 

employee turnover, resulting in a more stable employee population and reduced costs associated with 

attracting and training new employees.  These programs and benefits also help attract good employees 

to work at Terasen Gas.  The Company’s overall employee turnover has been consistently below 

industry average for several years.  For example, in 2007, Terasen Gas’ voluntary turnover rate (not 

including retirements) was 3.53 per cent. This compared favorably to the rate for all sectors, which was 

8.5 per cent, in addition to the rate for the transportation and utilities sector, which was 6.9 per cent. 111

                                                           
111 See Appendix F-3 for a copy of Compensation Planning Outlook 2008 

  

High levels of employee turnover can be very costly (i.e. lost productivity, recruiting costs, training, 

overtime costs for replacement workers) with estimates typically ranging from 30 per centof annual 

wages for hourly employees up to 100 per cent and 150 per cent for management and senior 

management positions.  Through our focus on retention as an objective which we actively manage, 

Terasen Gas has successfully kept these costs to a minimum.   
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Table B-1-8:  Turnover Rates Remain Low 

 2002 2003 2004 2005 2006 2007 2008

Number of FTR Employees (as at Dec. 31) 1231 1372 1283 1254 1177 1189 1222

# Voluntary Terminations 20 17 84 34 47 42 27

# Involuntary Terminations 22 53 34 20 32 5 10

Total 42 70 118 54 79 47 37

% Voluntary Turnover 1.62% 1.24% 6.55% 2.71% 3.99% 3.53% 2.21%

% Involuntary Turnover 1.79% 3.86% 2.65% 1.59% 2.72% 0.42% 0.82%

Overall Turnover Rate 3.41% 5.10% 9.20% 4.31% 6.71% 3.95% 3.03%

Turnover Rates (FTR Employees)
2002 to 2008

 
 
 

As referenced on page 101, employee wellness is a measure on our corporate scorecard. One of the 

initiatives that has continuously contributed to reaching annual wellness objectives is our pro-active 

disability management program. 

 

The Company’s Human Resources department began encouraging more effective management of 

employee sick leave in 2001 by circulating quarterly sick leave reports to all managers.  Since that time, 

sick leave has been reduced by 34 per cent, from an average of 7.7 days per employee per year, down to 

5.1 in 2008.  For the PBR Period, sick leave was reduced almost 10 per cent from 5.6 days per employee 

in 2003 to 5.1 days in 2008.  This compares favourably to a Canada-wide industry average of 6 

days/employee/year and 7.3 days for the transportation and utilities sector112

                                                           
112 See Appendix F-3 for a copy of Compensation Planning Outlook 2008 

.  This achievement is due 

not only to targeted health and wellness initiatives, but also to the efforts of the Disability Management 

group and managers in addressing attendance management issues and encouraging early return to work 

programs within their areas of responsibility. 

 

Manulife, the Company’s insurer, has recognized the success of our pro-active approach to attendance 

management and early return to work programs with a reduction to our overall experience ratings and 

related premium costs. Estimated costs for absenteeism typically range between 1.5 and 2.5 times 

employee salary for direct and indirect costs (i.e. lost productivity, impact on other staff, cost of 

replacement workers). Terasen Gas continues to challenge employees to improvement via the Wellness 

indicator on the Corporate Scorecard, which is comprised largely of sick leave. 
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The Company’s proactive approach to disability management over the PBR Period has allowed the 

Company to increase productivity and reduce costs associated with wellness days lost. In addition, our 

work in this area has allowed employees to remain engaged and motivated in their work. 

(c) Compensation Management 

For the purposes of compensation and benefits, Terasen Gas’ workforce is separated into three primary 

groups: 

• Executives; 

• M&E employees; and 

• Unionized employees represented by the IBEW and COPE 

 

While the details of the compensation and benefits programs vary between these three groups, the 

Company applies the same philosophy and approach to compensation and benefits for all employees.  

This approach includes a total compensation package that rewards employees with competitive base 

salaries and wages, incentive compensation, benefits, and paid time-off. 

 

The key objectives of the compensation and benefits program are to: 

• Retain and motivate a qualified, diverse workforce by recognizing and rewarding achievement, 

contribution, and excellence; 

• Attract a qualified, diverse workforce through a competitive compensation program; 

• Reward by providing a consistently applied compensation program that meets the needs of a 

diverse workforce; and 

• Promote continuous learning, leadership development and training while understanding that it 

is the responsibility of each employee to manage their own growth through development 

planning. 

 

In order to achieve these objectives and to ensure the sustainability of employee benefit programs, 

Terasen Gas and its employees have adopted cost-shared pension and benefit arrangements. In 

addition, through ongoing review of our plans, Terasen Gas works towards continuous improvement by 

incorporating industry-determined best practices such as flexible work schedules and benefits, which 

enable employees to personalize the benefit plan to their own needs.  
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(i) Executive Employees 

The Company’s executive compensation program is designed to provide competitive levels of 

compensation, a significant portion of which is dependent upon individual and corporate performance.  

The compensation package is designed to retain and attract qualified and experienced executives as well 

as align the compensation level of each executive to that executive’s level of responsibility.  The 

objectives of base salary are to recognize market pay, and acknowledge competencies and skills of 

individuals.  The objectives of the annual incentive plan are to reward achievement of short-term 

financial and operating performance objectives and focus on key activities and achievements critical to 

the ongoing success of Terasen Gas.  Long-term incentive plans focus executives on sustained 

shareholder value creation. 

 

The Company’s executive compensation program involves four main elements (base pay, short term and 

long term incentive pay and benefits), which comprise a Total Rewards package.  All of these factors 

support the needs of the business and its customers, and each element contributes to finding the 

balance on delivering successfully on both short and longer term objectives. In the 2003 revenue 

requirements decision  (following a change in the accounting for stock options whereby the costs of 

stock option grants must be recorded as an operating expense under Canadian Generally Accepted 

Accounting Principles), the Commission ordered that stock option costs not be included in rates. The 

Company has not included, at this time, a request to recover stock option expense in customer rates. 

However, we do believe it appropriate to find agreement on the principle that market competitive 

compensation packages are costs reasonably recovered in rates from customers. Thereafter, the design 

of the compensation components is better left to the Company in order to ensure that they drive the 

overall success of outcomes which delivers sustained value over time to customers and shareholders.  If 

the total cost is reasonable, the Commission should not prejudge the components and arbitrarily 

exclude one design option. Pending the outcome of such Decision, the Company reserves the right to 

bring forward stock option expense recovery in future Revenue Requirements proceedings. 

 

As a general policy, Terasen Gas establishes base and incentive compensation targets so as to 

compensate executives at a level generally equivalent to the median level of a broad reference group of 

approximately 200 Canadian commercial industrial companies.  

 
With the exception of the pension plan, benefits provided to the executives are based on the benefit 

program for M&E employees.  Prior to June 1, 2007, all executives participated in the pension plan for 

M&E employees, in either a defined benefit or a defined contribution provision. Effective June 1 2007, 

all executives except Mr. Jespersen became members of a Group Registered Retirement Savings Plan 

(“RRSP”).  The RRSP arrangement provides for equal contributions of 6 ½ per cent of salary by both the 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 155 

employee and employer up to the Canada Revenue Agency (“CRA”) RRSP maximum limit. The Company 

makes notional contributions in excess of the RRSP maximum limit equal to 13 per cent of salary to a 

Supplemental Executive Retirement Plan (“SERP”).    

(ii) M&E Employees 

As a general policy, Terasen Gas establishes base and incentive compensation targets at a level 

approximately equal to the median level of an established group of comparator companies in relevant 

markets. The comparator group consists mainly of other publicly-traded companies in the oil, gas and 

energy transportation industry, utilities, large B.C. employers in the private sector, as well as a broad 

cross-section of Canadian industry. 

 

Pay increases and incentive opportunities for all employees are linked to individual and company 

performance which provides employees with an opportunity to increase their total compensation. Other 

factors, such as competitive market factors, current position in the salary range and budget guidelines 

may impact base pay. 

 

Terasen Gas also offers an employee benefits program for M&E employees comprising pensions, health 

and welfare benefits, other work-related benefits and post-retirement benefits other than pensions. The 

employee benefits program is targeted to be competitive at the median level of an established group of 

comparator companies.  

 

A key objective of Terasen Gas has been to provide a common benefits platform for all M&E employees, 

and to integrate the pension and benefit plans provided to TGVI M&E employees as a result of the 2002 

acquisition of Centra Gas British Columbia. This strategy was adopted for several reasons, including 

simplified administration which reduces expenses and eases internal transfers. In addition, the rising 

cost of pensions and health care and other benefits is a concern for all Canadian businesses.  We need to 

balance the needs of the business with those of our employees. Both are best served by a pension and 

benefits package that is sustainable in the future through employer and employee cost sharing, and 

which provides our employees with the flexibility to tailor benefits to meet the their needs. The 

provision of a flexible benefits plan generates a greater understanding of the benefits available to the 

employee and the associated costs, and promotes prudent consumerism.  

 

We have made considerable progress in introducing a common pension and benefits platform for all of 

Terasen Gas’ M&E employees: 
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• In 2003, the two legacy pension plans for TGVI employees were consolidated; 

• In 2004, all M&E employees moved to the Terasen employee benefit plans and paid time-off 

schedules; and 

•  In 2007, all M&E employees enrolled in a new common employee benefits program comprising 

o a defined benefit pension plan with 50/50 employer/employee cost sharing; 

o a new employee savings plan; and 

o a revised cost shared flexible benefits plan and revised paid time-off schedules; and 

o a revised post retirement benefits program. 

(iii) Unionized Employees 

In 2006 and 2007, Terasen Gas reached five-year labour agreements with the IBEW and COPE 

respectively.  These agreements introduced significantly greater flexibility in work management, and in 

implementing common flexible benefits and post-retirement benefits plans.  

 

The following table shows the contracted increases in IBEW and COPE wages and salaries resulting from 

collective bargaining negotiations.  These wage increases are reflected in the operating and capital costs 

of Terasen Gas throughout the PBR Period. 

 

Table B-1-9:  Union Wage Increases Average 2.9 per cent Per Year 

Negotiated Wage Adjustments for Unionized Employees (2002-2009) 

2002 2003 2004 2005 2006 2007 2008 2009

IBEW Apr 1 - 1.0% Apr 1 - 3% Apr 1 - 3% Apr 1 - 3% Sep 4 - 2.85% Apr 1 - 2.5% Apr 1 - 3% Apr 1 - 3%
Apr 5 - $500 lump sum

COPE Feb 1 - 2.5% Oct 1 - 3% Apr 1 - 3% Apr 1 - 3% Oct 1 - 2.85% Dec 1 - 2.5% Apr 1 - 3% Apr 1 - 3%
Jun 8 - 1.5% + $500 
lump sum  

 

All IBEW and COPE employees belong to the Terasen Gas Inc. Pension Plan for IBEW and COPE 

Members. This plan is a jointly trusted and cost-shared defined benefit pension plan. 

 

As with Terasen Gas’ M&E  employees, Terasen Gas has made considerable progress in negotiating 

harmonized benefit plans for active and retired IBEW and COPE employees:  
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(a) IBEW 

• 2004 – All TGVI employees moved to the IBEW benefit plan. 

• 2006 – Negotiated a change to benefit plans including retiree benefits.  

• 2007 – All employees were provided with a choice of post-retirement benefits: either the 

traditional benefits plan or a new design that includes a Health Spending Account.  

• 2011 – All IBEW will be enrolled in new flexible benefits and retiree benefits plans which are 

modeled on the plans provided to M&E employees Flex Plan.  All new IBEW employees and 

existing employees who transfer to the new plans will be eligible for the Employee Savings Plan 

which provides a 3 per cent employer paid benefit. 

(b) COPE 

2007 – Negotiated a change to the benefit plans including retiree benefits. Implementation for both 

benefit plans commence January 2011 (modeled after the M&E Flex Benefit Plan).   

(d) Summary of Employee Impacts over the PBR Period 

Terasen Gas has consistently demonstrated its commitment to its employees throughout the PBR 

Period.  As we reach the end of the PBR Period, we intend to continue to maintain our focus on 

maintaining a highly motivated and capable workforce, operating in a safe and efficient manner. 

The Company has also demonstrated a prudent and responsible approach in managing overall costs, 

including headcount during the PBR Period.   As is evidenced in the sections above, Terasen Gas has 

taken steps to create an efficient and effective talent management structure which has allowed us to 

meet our objectives of retaining, attracting, and motivating employees, which has in turn supported the 

Company’s goal of achieving Operational Excellence. 

(5) FINANCIAL RESULTS AND PERFORMANCE OVER THE PBR PERIOD 

The PBR Agreement for the 2004 to 2009 period was structured to promote the alignment of interests 

between Terasen Gas’ customers and its shareholder.  The Company is of the view that this form of 

incentive regulation has proven to be a more efficient and effective model than the traditional model of 

regulation.  The incentive mechanisms that were included in the PBR Agreement created a framework 

that encouraged the Company to actively pursue and achieve efficiencies, for the benefit of customers 

and the Company, without sacrificing service quality. Terasen Gas accepted the challenge that the 

incentives presented and throughout the PBR Period strove to capture all of the efficiencies available, 

while at the same time maintaining its commitment to service quality.  The results achieved over the 

PBR Period were consistent with what was set out in the framework, and demonstrate the benefits that 
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can be obtained from this form of rate making. Terasen Gas believes it realized all of the opportunities it 

had for efficiency gains during the PBR Period, and as a result, customers and the shareholder have 

shared equally in the benefits of these efficiencies.   

 

There are several key components of the PBR Agreement that contributed to the financial results and 

performance of Terasen Gas through the PBR Period. These are discussed below in this section and 

include: The ESM, O&M Expense, Capital Expenditures, Gross Margin and Other Revenues, and 

Exogenous Factors. The SQIs were discussed page 114 in this Section. 

(a) Earnings Sharing Mechanism during the PBR period  

A key element of the PBR Agreement was the establishment of the earnings sharing mechanism.  The 

ESM allowed for a 50:50 sharing between customers and the Company in earnings above and below the 

allowed ROE, beginning in 2004.  The PBR structure and the earnings sharing mechanism were designed 

to encourage efficiencies over a longer term, and to enhance the opportunity for pay back on 

investments in efficiencies from realized savings.  The earnings sharing encouraged continuous 

investments in efficiency throughout the full term of the PBR Period and compared to previous models, 

provided a stronger and expanded incentive to spur greater focus on capital expenditure efficiencies.  

 

The main contributors to the earnings above ROE have been savings in O&M, and also the depreciation 

and rate base reductions resulting from lower capital expenditures.  Total earnings sharing during the 

PBR Period has resulted in an estimated $69 million benefit to customers, as demonstrated in the 

following Table B-1-10. 

 

Table B-1-10:  Customers Realized $69 million in Savings as a result of the ESM 

Projection
2004 2005 2006 2007 2008 2009 Total

O&M Savings 5.9$          19.1          16.9          19.7          13.6          8.0            83.2$      

Depreciation Savings 1.7            3.5            3.4            9.5            9.2            10.0          37.3        
Rate Base (Earned Return) (0.6)          (1.1)          5.7            4.3            2.9            5.7            16.9        

Gross Margin (2.0)          0.6            (1.9)          (2.5)          0.3            1.5            (4.1)         
Other Revenue (2.5)          (2.7)          (2.1)          (2.9)          (1.9)          (2.5)          (14.6)       

2009 tax adj - overhead/CCA rates; SCP landscaping -               -               -               -               -               12.6          12.6        
Tax timing differences (mainly CCA) 1.2            1.6            (0.6)          1.8            1.2            0.9            6.1          

Pre Tax Earnings Available for Sharing 3.6$          21.0$        21.3$        29.9$        25.5$        36.1$        137.4$    

Customers' 50% Share of Earnings (pre-tax) 1.8$          10.5$        10.7$        15.0$        12.7$        18.0$        68.7$      

Numbers shown are in $ millions

Actual

 
 

The components of earnings sharing have contributed to the success of the PBR Period from the 

customers’ viewpoint, and also to the financial results of Terasen Gas.  Excluding impacts of changes in 

income tax, the positive financial results of the Company resulted primarily from O&M savings and 
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savings in capital expenditures, somewhat tempered by decreases in gross margin and other revenue 

from what was forecast.  Each of these three items, including annual trends and their contribution to the 

financial results for the PBR Period are discussed below. 

(b) Operations and Maintenance Expenses 2003 - 2009  

During the term of the PBR Period, the allowed level of O&M expense to be included in the 

determination of rates each year, was based on a formula, using 2003 as the base year. The incentives 

inherent in the PBR Agreement provided the Company the significant opportunity to seek out all 

efficiency gains in its O&M expenses. This has meant that over the PBR Period there have been 

substantial savings that have been available for sharing with customers, which have helped to keep 

delivery rates down.  This has also meant that the total O&M expenses projected for 2009 are well 

below the level included in the 2003 base year after adjusting for inflation, and O&M expense per 

customer in 2009 is also expected to be below the 2003 base year level. The Company views this 

evidence of significant efficiency gains as a clear demonstration of our commitment to continuous 

improvement and Operational Excellence. 

 

In this O&M review section, the determination of the allowed O&M expenses will be described, followed 

by a review of the O&M savings on an annual basis. A discussion of the efficiency gains over the period 

will then precede a discussion of the O&M expenses in more detail on a departmental basis. 

 

As part of the Annual Review process each year, the formula O&M for the upcoming year was 

calculated, for the determination of rates, by inflating the prior year’s O&M for both customer growth 

and an efficiency-adjusted inflation factor.  The efficiency adjustment factor (also referred to as the 

productivity factor) for 2004 and 2005 equaled 1/2 of the inflation factor, while for each of the 

subsequent four years (2006 – 2009) it was 2/3 of inflation. The calculation of the formula O&M each 

year is set out in the following Table B-1-11. 
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Table B-1-11:   O&M Expense for the PBR Period was Formulaically Determined  

Gross O&M Formula  =  (Previous Ye                (Previous Year Adjusted Formula O&M1) X [(1+ Customer Growth) X (1+CPI-Adjustment Factor)] + Pension & Insurance Variance

Approved Approved Adjusted Approved Adjusted Approved Adjusted Approved Adjusted Approved Adjusted Approved
($ thousands) 2003 2004 2004 2005 2005 2006 2006 2007 2007 2008 2008 2009

Adjusted Formula O&M 182,420    182,420    186,089    186,089    190,888    190,888    196,001    196,001    200,183    200,183    203,899    

Customer Growth Factor 0.96% 1.15% 1.40% 1.56% 1.60% 1.92% 1.68% 1.44% 1.53% 1.17% 1.01%
CPI 1.70% 1.70% 2.00% 2.00% 2.20% 2.20% 2.00% 2.00% 2.00% 2.00% 2.10%
Adjustment Factor -0.85% -0.85% -1.00% -1.00% -1.45% -1.45% -1.32% -1.32% -1.32% -1.32% -1.39%
Net Inflation Factor 101.82% 102.01% 102.41% 102.58% 102.36% 102.68% 102.38% 102.13% 102.22% 101.86% 101.73%

185,740    186,089    190,575    190,888    195,394    196,001    200,657    200,183    204,624    203,899    207,424    
Pension & Insurance Variance 2,245        11             1,526        (1,194)      (4,571)      (3,430)      

Total including Ft Nelson 182,420    187,985    190,586    196,920    199,463    200,053    203,994    
Less Ft Nelson (684)         (696)         (714)         (732)         (752)         (767)         (778)         
Gross Formula O&M Expense 181,736    187,289    189,872    196,188    198,711    199,286    203,217    

1The formula O&M expense for each year is based on the previous year's formula O&M expense adjusted for actual customer growth  
Source: Terasen Gas Inc. 2008 Annual Review of 2009 Revenue Requirements and Rates Section A Tab 5 Page 2 

 

It is anticipated that by the end of six year PBR Period, that as a result of the Company’s prudent 

management, the cumulative O&M savings available for sharing will be in the order of $83 million, as 

can be seen in Table B-1-12.   

 

Table B-1-12:  Gross O&M Savings Over the PBR Period are Expected to be $83 million113

Projection
2004 2005 2006 2007 2008 2009 Total

Gross O&M as calculated under the PBR formula 187.3$    189.9$    196.2$    198.7$    199.3$    203.2$    1,174.6$    

Actual Gross O&M 181.3      170.8      179.2      179.0      185.7      195.1      1,091.1      

Total Gross O&M Available for Sharing 6.0          19.1        17.0        19.7        13.6        8.1          83.5           

Variance in vehicle lease (0.1)         -              (0.1)         -              -              (0.1)         (0.3)            

O&M Contribution to Earnings Sharing Mechanism 5.9$        19.1$      16.9$      19.7$      13.6$      8.0$        83.2$         

Amounts are in $ millions

 

 
 

This significant achievement has been realized through the Company’s sustained focus on continuous 

improvement and Operational Excellence and the pursuit of efficiencies, during a period of significant 

change as discussed in Part III, Section A .  A significant accomplishment in this regard was the execution 

of the USP in 2004, as described on page 86.   

 

The following chart displays the same information graphically, and demonstrates that the O&M savings 

reached their maximum in the years 2005 to 2007, after the USP was implemented.  The graph also 

highlights that the efficiency factors built into the PBR Period which, as previously mentioned, increased 

to 2/3 of CPI for the last four years of the term, result in diminishing savings as that level of efficiency is 

not sustainable over a longer period of time.  

 

                                                           
113  See Appendix F-1 for a copy of actual O&M Expenditures History 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 161 

Figure B-1-13:  Annual Gross O&M Savings Is Declining Over the last part of the PBR Period 
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In addition to the USP, the Company was able to gain efficiencies in the earlier years of the PBR Period 

through a number of other means: 

• The implementation of large scale Information Technology solutions; 

• Internal departmental reorganizations and streamlining; 

• Deferring activities and related costs where safe and prudent to do so, particularly where the 

activities were of a cyclical nature; 

• A strong focus on achieving a lower bad debt experience rate; 

• Leaving vacancies unfilled, both planned and unplanned due to difficulties in attracting and 

retaining specific jobs in a strong economic cycle; and 

• The utilization of new technology that allowed for reduced manpower. 

 

These savings can only be achieved once, or can only be sustained for a limited period of time before 

activities need to be resumed and costs need to be incurred.  Accordingly, the level of O&M savings 

being achieved, relative to the formula driven allowed expenses, in the later years of the PBR Period has 

decreased, as to be reasonably expected, as these opportunities for efficiency gains have been 
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exhausted and actual labour inflation is significantly higher than the productivity adjusted inflation 

factor included in the formula. 

 

As stated above, the formula driven allowed O&M for the PBR Period was based on the approved O&M 

expense for 2003. As such the 2003 base level of O&M expense both in total and on a per customer 

basis, forms the logical basis for the comparison of the efficiency gains realized in the Company’s actual 

O&M expenditures over the PBR Period. The following table compares annual gross O&M expense 

starting with the 2003 base year, with actuals for 2004 through 2009. This has been done in nominal 

dollars as well as on an inflation-adjusted (real $2009) basis.114

Table B-1-13:  2009 Total Gross Real O&M Expenses are Lower Than 2003 Base 

 

 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Total Gross Nominal O&M Expenses ($ millions) 181.7$       181.3$       170.8$       179.2$       179.0$       185.7$       195.1$       

Total Gross Real O&M Expenses ($ millions) 204.7$       200.7$       185.5$       190.4$       186.4$       189.6$       195.1$       

Average Number of Customers 770,368     779,498     791,647     803,686     817,480     825,957     833,798     

Actual

 
 

Gross Real O&M expenses of $195.1 million projected for 2009 are approximately 5 per cent lower than 

the 2003 Decision in real dollars ($204.7 million). This is despite the actual labour inflation during the 

term of the PBR Period (approximately 3 per cent) being a full percentage point higher than the average 

CPI from the Annual Reviews, that has been used to adjust to the Real O&M expenses. This additional 

labour inflation has been offset through the productivity improvements and efficiency gains during the 

PBR Period.  

 

More importantly, when considered on a per customer basis, the efficiency gains achieved in the O&M 

expenses are even more significant. The O&M per customer in 2009 is $234, which represent a $2 

reduction in the seven years back to the 2003 base year.  On a real basis the O&M per customer is 12 

per cent lower in 2009 ($234) as compared to the 2003 base year ($266).  

 

Table B-1-14:  2009 Gross O&M Expense per Customer is Lower Than 2003 Base 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Formula (approved) 236$          240$          240$          244$          243$          241$          244$          

Actual - nominal dollars 236$          233$          216$          223$          219$          225$          234$          

Actual - real dollars 266$          258$          234$          237$          228$          230$          234$          

Actual

 
 

                                                           
114  See Appendix F-4  for a copy of Inflation History and Outlook 
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Terasen Gas prides itself in having one of the lowest O&M cost per customer measures for natural gas 

utilities in Canada.  A recent survey of comparable natural gas utilities in Canada (refer to Table B-1-14 

below) based on publicly available information from regulatory filings and corporate annual reports 

ranks Terasen Gas including TGI and TGVI as one the lowest O&M (net of overhead capitalized) per 

customer out of eight companies surveyed.  Due to the availability of data and for the purposes of 

comparison, a net of overhead capitalized O&M measure was used instead of a gross O&M measure 

excluding capitalized overhead. 

 

Figure B-1-14:  Terasen Gas is among the Lowest O&M per Customer  
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The Company views this as a significant accomplishment, and a demonstration of the substantial 

efficiency gains it has made over the PBR Period in its pursuit of Operational Excellence, which the 

Company intends to continue to pursue in the future. On a departmental basis, the trend in the level of 

gross O&M over the PBR Period, adjusted for inflation, further demonstrates the productivity and 

efficiency gains that were realized.   
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Table B-1-15:  Historical O&M Expenses by Department 

Decision Projection
Department 2003 1 2004 2 2005 2006 2007 3 2008 2009

Distribution 31.7$         31.4$         32.8$         31.7$         33.4$         37.0$         37.0$         
Gas Supply And Transmission 16.0           13.4           15.1           13.7           13.7           14.7           16.9           
Marketing & Business Development 60.5           58.4           58.1           60.9           60.7           63.1           66.6           
Business and IT Services 35.4           30.4           32.6           33.7           35.4           35.7           39.1           
Human Resources and Operations Governance 8.1             6.0             5.9             6.4             7.0             7.3             8.4             
Finance and Regulatory Affairs 8.6             6.6             7.4             7.1             7.8             8.7             9.6             
President & CEO 21.4           35.1           18.9           25.7           21.1           19.3           17.5           

Total Gross Nominal O&M Expenses 181.7$       181.3$       170.8$       179.2$       179.0$       185.7$       195.1$       

Distribution 35.7$         34.8$         35.6$         33.7$         34.8$         37.8$         37.0$         
Gas Supply And Transmission 18.0           14.8           16.4           14.6           14.3           15.0           16.9           
Marketing & Business Development 68.1           64.7           63.1           64.7           63.2           64.4           66.6           
Business and IT Services 39.9           33.6           35.4           35.8           36.8           36.4           39.1           
Human Resources and Operations Governance 9.1             6.7             6.4             6.8             7.3             7.4             8.4             
Finance and Regulatory Affairs 9.7             7.3             8.0             7.5             8.1             8.9             9.6             
President & CEO 24.1           38.8           20.5           27.3           21.9           19.7           17.5           

Total Gross Real O&M Expenses 204.7$       200.7$       185.5$       190.4$       186.4$       189.6$       195.1$       

Notes:
All amounts are in $ millions
Gross O&M expenses are before removal of capitalized overheads and vehicle lease expenses.
Real O&M expenses have been adjusted for the effects of CPI inflation, as filed in the Terasen Gas Annual Reviews during the PBR period.
1  2003 Decision O&M of $181.7 million has been adjusted fto include $5.5 million of TPIP
2  2004 Gross O&M of $181.3 million includes $9.6 million of restructuring costs in the President & CEO department
3  Terasen Gas Squamish was amalgamated with Terasen Gas January 1, 2007.  Terasen Gas Squamish O&M is therefore not included for the years 2003-2006.

Actual

 
 

The following sections describe the major trends and challenges experienced by the seven departments 

over the PBR Period as compared to the 2003 base.  The scope of responsibility for each of these 

departments has been described on page 86.  

(i) Distribution 

The Distribution department is committed to Operational Excellence in the safe, efficient and reliable 

delivery of natural gas to homes and businesses throughout BC.  Since the introduction of PBR 

Agreements to Terasen Gas in the mid 1990s, the Distribution department has been proactively 

managing cost pressures and realizing productivity gains.  Many large scale “one-time” productivity 

opportunities were realized from 1997 to 2002.  The initiatives included: 

• Workforce reductions and efficiency measures made possible by the consolidation of facilities, 

particularly to the Surrey Operations Centre. 

• Large scale information technology solutions to modernize and centralize labour intensive 

processes; namely AM/FM, Integrated Resource Management (“IRM”) and Work Management 

System/Preventive Maintenance (“WMS/PM”). 

 

With some of the larger productivity initiatives exhausted in the preceding years, the result has been 

fewer significant opportunities during 2003 to 2009, with integration with TGVI being the only notable 
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exception.  This has contributed to the Distribution department O&M increase in nominal dollars over 

the PBR Period as fewer productivity gains are available to offset rising cost pressures.  However, on an 

inflation-adjusted (real) basis, costs have declined over the period on a per customer basis. 115

Table B-1-16:  Distribution Department O&M in Real Terms Has Declined Over the PBR Period 

 

 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Distribution Nominal O&M ($ millions) 31.7$         31.4$         32.8$         31.7$         33.4$         37.0$         37.0$         

Distribution Real O&M ($millions) 35.7$         34.8$         35.6$         33.7$         34.8$         37.8$         37.0$         

Real O&M per Customer 46$            45$            45$            42$            43$            46$            44$            

Actual

 
 

Contributing factors to the increase in nominal dollars over the PBR Period are cost pressures above 

general inflation CPI, system integrity and compliance requirements, demographic challenges and 

emergency response requirements.  

(a) Higher than General CPI Cost Pressures 

Over 80 per cent of the O&M requirements of the Distribution department relate to labour and vehicle 

costs where we have experienced inflationary pressures in excess of CPI.  A highly competitive labour 

market has led to cumulative wage increases exceeding CPI by 6 per cent from 2003 to 2009, resulting in 

O&M increases of approximately $2 million.  During this period, the Distribution department proactively 

managed and minimized these inflationary pressures by broadening the skill sets of our employees.  This 

resulted in reduced stratification of work and created offsetting efficiencies.  Inflationary pressures in 

excess of CPI will continue into 2010 and 2011. 

 

Although line heater fuel is a relatively small component of the Distribution department’s overall 

budget, total expenditures during the PBR Period have increased, driven primarily by higher cost of gas.  

Since 2003, the cost of gas for line heater fuel has increased approximately 50 per cent from $4.70 per 

GJ to $6.60 per GJ.  The Distribution department will continue to proactively manage these escalating 

energy costs by installing more efficient equipment while also taking into consideration the increased 

maintenance requirements typically encountered with more sophisticated equipment. 

(b) System Integrity and Compliance 

Laws, code requirements, and accepted industry operating practices are also major drivers of the 

Distribution department’s O&M costs.  As the natural gas industry matures, system age becomes a more 

prominent consideration with oversight agencies, resulting in Code enhancements to ensure system 

                                                           
115  See Appendix F-4  for a copy of Inflation History and Outlook 
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integrity is maintained.  An example of the significance of changes in laws, standards and codes are the 

changes to 'CSA Z662 Oil and gas pipeline systems'.  

 

The Distribution department maintains a strong focus on System Integrity and will continue to enhance 

programs in response to code changes in the future to ensure that aging infrastructure will not 

compromise safety and reliability. 

(c) Demographic Challenges 

Employee development and training is essential to ensure ongoing safe, reliable and cost effective gas 

service.  The demographics of the Distribution department’s workforce have resulted in additional 

training and employee development costs to replace cumulative years of knowledge and experience as a 

large portion of the workforce has reached retirement age.  Additional employees were added mid-2007 

and early 2008 during the latter part of the PBR Period to provide for orderly succession planning as 

retirements increased.  The financial impact of these additions in terms of O&M payroll costs was 

primarily in the areas of training and outfitting as well as in higher unit costs in both O&M and Capital 

activities. 

 

From 2003 to 2006 formal training (classroom) costs averaged $1.0 million per year for the field 

workforce.  In response to demographic challenges and increasing retirements, Terasen initiated an 

apprenticeship program in 2007.  Formal training costs rose to $1.8 million in 2007 and $2.4 million in 

2008.  The apprenticeships generally run three years and include a combination of formal and peer-to-

peer (on-the-job) training. 

 

 The Distribution department has 108 employees who are presently eligible to retire with a full or 

partially reduced pension and, in addition, another 67 employees gain retirement eligibility from 2010 to 

2013.  These employees are in predominantly higher skill level positions which attract a longer training 

and knowledge transfer period.  We will continue to be proactive by planning for their inevitable 

replacement and ensuring new staff has progressed far enough along on the long learning curve to 

ensure a capable and competent workforce can be maintained. 

(d) Emergency Response 

Emergency Response staff must be in place throughout Terasen Gas’ service area (i.e. Fire Department 

concept).  To the extent these employees can be engaged in installation and operations activities, it 

serves to maintain their skill sets and dilute the standby costs of emergency preparedness and response.   
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The Distribution department is impacted by variations in synergies as construction and operations 

activities increase and decrease from year to year.  The recent pronounced downturn in new 

construction caused a significant loss in synergies and a corresponding increase to first response 

standby/idle-time costs in 2008 and 2009.   

 

First response standby/idle time costs averaged $3.8 million over the period 2005-2007 when new 

construction was at high levels relative to late 2008 and 2009.  First response standby/idle time actual 

costs for 2008 were $4.4 million with 2009 forecasted at $4.5 million.  The Distribution department has 

mitigated the magnitude of this cost pressure by sharply curtailing work previously assigned to 

installation contractors and by ramping up other long-term capital programs.  The Distribution 

department will continue to proactively manage this area to minimize financial impacts but will continue 

to be exposed to this cost pressure in the future. 

 

Although the customer growth and CPI escalators in the 2004 -2009 PBR formula were in alignment with 

actual cost pressures within Distribution, they did not adequately offset all cost pressures particularly in 

the latter years of the PBR Period.  The productivity improvement factor described in the 2004 PBR 

Period incented Distribution to manage cost pressures; to defer activities and expenditures to the extent 

it was prudent and safe to do so; and to implement sustainable productivity gains such as integration 

with TGVI as well as continued deployment of new information technology.  Terasen customers 

benefited from the incentive mechanism during the PBR Period and will continue to enjoy the benefits 

of retained efficiencies in 2010 and 2011.   

(ii) Gas Supply and Transmission 

The O&M costs116 for the Gas Supply and Transmission department, in both nominal and inflation-

adjusted (real) dollars are shown in the table below. 117

                                                           
116  Expenses related to Core Market Administration are covered in Part III, Section C, Tab 5, Cost of Gas.  
117  See Appendix F-4 for a copy of Inflation History and Outlook 

  The Gas Supply and Transmission department 

O&M has increased over the PBR Period, however, on an inflation-adjusted (real) basis, costs have 

declined over the period, both in terms of total dollars and on a per customer basis. 
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Table B-1-17:  Gas Supply and Transmission Department O&M in Real Terms Has Declined Over the 
PBR Period  

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Gas Supply And Transmission 10.5$         9.3$           9.1$           9.2$           9.6$           10.2$         11.2$         
TPIP 5.5             4.1             6.0             4.5             4.2             4.5             5.8             

Nominal GS&T Total O&M Expenses 16.0$         13.4$         15.1$         13.7$         13.7$         14.7$         16.9$         

Gas Supply And Transmission 11.8$         10.3$         9.9$           9.8$           10.0$         10.4$         11.2$         
TPIP 6.2             4.6             6.5             4.8             4.3             4.6             5.8             

Real GS&T Total O&M Expenses 18.0$         14.8$         16.4$         14.6$         14.3$         15.0$         16.9$         

Real O&M per Customer 23$            19$            21$            18$            17$            18$            20$            

Amounts are in $ millions except real O&M per customer

Actual

 
 

Variations in the level of the Gas Supply and Transmission department O&M have been driven by 

changing levels of spending on TPIP programs by year, as discussed in the annual reports submitted to 

the BCUC . Excluding these amounts, departmental O&M has varied from $9.8 million in 2007 to $11.2 

million in 2009.  

 

There are 3 main contributors to the variations in Gas Supply and Transmission costs over the PBR 

Period.  These are compressor/LNG fuel costs, staffing challenges and integrity management.  Each are 

discussed below. 

(a) Compressor/LNG Own Use Fuel 

Compressor and LNG fuel use costs have increased $0.6 million from 2003 to 2009, driven primarily by 

gas costs as explained in Part III, Section C, Tab 5 – Cost of Gas.  The majority of this increase occurred in 

the years 2008 and 2009.   

(b) Staffing Challenges 

Year to year fluctuations were caused by challenges in attracting and retaining skilled workers, resulting 

in scheduling delays to lower priority work.  With Transmission now back to required headcount, the 

backlog is in the process of being cleared and is demonstrated in the increase in spending projected for 

2009.  Safety and reliability were not at risk during this period. 

(c) Integrity Management 

Gas Supply and Transmission maintains a strong focus on System Integrity and enhances integrity 

management programs in response to four drivers to ensure that aging infrastructure does not 

compromise safety and reliability.  During 2007/2008, the Company developed and refined its Integrity 

Management Plan which was described in this Section on page 126.   
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Increases of approximately $0.2 million and $0.3 million are reflected in 2008 and 2009 costs to respond 

to these four drivers: 

• Inflationary costs i.e. increased internal/external labour costs, materials costs, etc; 

• Growth i.e. more services to inspect/maintain, more ROW to clear, more external activity to 

control/monitor; 

• Asset age which increases risk profile i.e. more frequent inspections, more unplanned 

maintenance (repair), more replacements; and 

• New or changed code requirements. 

 

Figure B-1-15:  Aging Transmission System 
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One half of the total mainline transmission pipeline length is over 40 years old.  The level of expenditure 

required to operate and maintain older segments to the required standard of safety and reliability has 

grown due to the need for selective asset replacement or repair, as identified by regularly scheduled 

internal inspections and assessments of pipe condition.  Figure B-1-15 displays the number of kilometers 

and age of Transmission pipelines on the Terasen Gas system. 

 

In summary, Gas Supply and Transmission costs have risen only slightly in real terms due primarily to gas 

costs and the maintenance of asset integrity to ensure safe and reliable service.  As assets continue to 

age and integrity programs evolve due to new codes and regulation as well as industry experience, Gas 

Supply and Transmission anticipates moderate increases to operating costs outside of own-use fuel. 
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(iii) Marketing and Business Development 

The O&M costs for the Marketing and Business Development department, in both nominal and inflation-

adjusted (real) dollars are shown in the table below. 118

Table B-1-18:  Marketing and Business Development Department O&M over the PBR Period 

  There are three main components to the O&M 

costs – the costs related to the Customer Contact contract, bad debts expense, and the ongoing 

departmental expenses. The Marketing and Business Development department O&M has increased over 

the PBR Period, however, on an inflation-adjusted (real) basis, costs have declined over the period, both 

in terms of total dollars and on a per customer basis. 

 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Customer Contact - ABSU contract 42.7$         42.7$         43.6$         44.2$         45.4$         46.4$         46.8$         
Bad Debt Expense 5.0             4.9             3.3             4.3             3.4             3.7             5.0             
Other 12.7           10.8           11.2           12.5           11.9           13.0           14.8           
Nominal Marketing O&M Expenses 60.5$         58.4$         58.1$         60.9$         60.7$         63.1$         66.6$         

Customer Contact - ABSU contract 48.1$         47.3$         47.3$         46.9$         47.2$         47.4$         46.8$         
Bad Debt Expense 5.7             5.4             3.6             4.6             3.5             3.8             5.0             
Other 14.3           11.9           12.2           13.3           12.4           13.3           14.8           
Real Marketing O&M Expenses 68.1$         64.7$         63.1$         64.7$         63.2$         64.4$         66.6$         

Real O&M per Customer 88$            83$            80$            81$            77$            78$            80$            

Amounts are in $ millions except real O&M per customer

Actual

 
 

The increase in the Customer Contact contract costs over the PBR Period is the result of the automatic 

one-half of inflation adjustment made each year and by the addition of new customers to the system. 

 

Other than the contracted costs built into the Customer Contact contract, the largest single area of costs 

incurred by the Marketing and Business Development department is bad debt expense for the 

residential and commercial customers.  In the 2003 decision, the bad debt expense was set at $5.7 

million (real dollars) for residential and commercial customers. The bad debt experience rate in total 

real dollars is shown in the following table: 

 

                                                           
118  See Appendix F-4 for a copy of Inflation History and Outlook 
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Figure B-1-16:  Bad Debt Experience has Improved Over the PBR Period  
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As noted by the Company during the review of its 2003 RRA, Terasen Gas at the time was experiencing 

high bad debt in part as a result of the significant increase in the cost of commodity experienced in 2001 

and 2002. However, over the PBR Period, Terasen gas has been able to reduce the bad debt experience 

significantly.  Success in this area can be attributed to two items: 

 

1. Repatriation of billing and bad debt management from BC Hydro and subsequent 

implementation of Terasen Gas bad debt policies; 

2. Positive economic conditions until the fall of 2008. 

 

Terasen Gas repatriated bad debt and billing activities from BC Hydro in 2002.  Bad debt practices as 

part of the BC Hydro billing revolved around the need for electricity rather than gas.  The Company is of 

the view that some customers are more motivated to pay for their electricity than for their gas.  By 

being part of BC Hydro’s billing and bad debt process, customers would pay their bill to ensure they 

received electricity service however this benefited Terasen Gas as its customers also paid as a result of 

this practice.  The prior joint billing arrangement ensured that electricity and gas collection activities 

were pursued jointly.  After repatriation, bad debt experience rates climbed and as noted in the 2003 

RRA, Terasen Gas had to design new meter to cash and bad debt procedures and processes.   The most 

significant change for customers was the move from bi-monthly to monthly billing and the collections 

timeline required to accommodate this change.  In part due to Terasen Gas’s new bad debt 

management processes, bad debt experience rates decreased over the term of the PBR Agreement.  

Some changes to the bad debt processes and practices included: 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 172 

• Decreasing the time before Terasen Gas would act on arrears.  Terasen Gas now acts on 

residential arrears that exceed $100 and 30 days via reminders, notices and outbound calls.  By 

acting on arrears early, before a customer has built up a significant arrears balance, Terasen Gas 

has noticed that customers are more likely to be able to make arrangements to pay off bad debt 

before the account reached the “service disconnection” stage; and 

• Terasen Gas also works with customers to establish arrears payment arrangements that include 

longer payback timeframes.  This often allows customers to repay outstanding amounts in a 

manageable fashion rather than face a service disconnection.   

For the majority of the PBR Period, British Columbia, and the rest of Canada, was enjoying a time of 

prosperity.  BC’s unemployment rate was low, and as such customers would be more likely to be able to 

pay off any arrears balance.  This is significant in that it is much easier for a customer to pay for arrears if 

they are employed or there is at least the prospect of employment.   If employment or the prospect of 

employment drops, typically arrears will increase while at the same time, customers will be less likely to 

be in a position to pay for arrears.   

 

The changes in the “Other” category in Table B-1-18, relate primarily to changes in headcount.  Initial 

reductions in headcount were as a result of changes in focus of staff and efficiencies gained through the 

amalgamation of TGVI and Terasen Gas.  In more recent years, sales, account management and business 

development staff have been added to the Customer Solutions and Services group, and additional staff 

have been added to the Customer Care and Services group.  The additions of these staff were to address 

and meet changing customer expectations.     

 

We believe that the costs incurred by the Marketing and Business Development Department over the 

PBR Period were prudent and sufficient to meet customer expectations.  However, as customer 

expectations and needs change and grow, the Marketing and Business Development Department will 

require incremental funds to meet these challenges.   

(iv) Business and IT Services 

The O&M costs for the Business and IT Services department, in both nominal and inflation-adjusted 

(real) dollars are shown in the table below. 119

                                                           
119  See Appendix F-4 for a copy of Inflation History and Outlook 

 The departmental expenses are made up of three distinct 

groups – IT and Business Services, Operations Engineering and Operations Support.  The Business and IT 

Services department O&M has decreased over the PBR Period by approximately 2 per cent on an 

inflation-adjusted (real) basis.  Costs have also declined over the period on a per customer basis, 

representing significant efficiency gains. 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 173 

 

Table B-1-19:  Business and IT Services Department O&M Has Declined over the PBR Period 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

IT and Business Services 19.8$         17.3$         18.3$         19.3$         20.7$         20.5$         22.4$         
Operations Engineering 7.9             6.7             7.5             7.7             8.0             8.3             9.2             
Operations Support 7.6             6.4             6.8             6.6             6.7             6.8             7.5             
Business & IT Services Nominal O&M 35.4$         30.4$         32.6$         33.7$         35.4$         35.7$         39.1$         

IT and Business Services 22.3$         19.1$         19.9$         20.5$         21.5$         20.9$         22.4$         
Operations Engineering 8.9             7.4             8.2             8.2             8.4             8.5             9.2             
Operations Support 8.6             7.1             7.4             7.1             6.9             7.0             7.5             
Business & IT Services Real O&M 39.9$         33.6$         35.4$         35.8$         36.8$         36.4$         39.1$         

Real O&M per Customer 52$            43$            45$            45$            45$            44$            47$            

Amounts are in $ millions except real O&M per customer

Actual

 
 

A description of the functions performed for each of the three departments within the Business and IT 

Services departments was set out on page 92 of the Application. An explanation of the historical O&M 

expense for each of the three departments follows.  

(a) IT and Business Services  

The Facilities department, responsible for building and facility maintenance, forms part of the IT and 

Business Services department.  Increases for the Facilities department expenses during the PBR Period 

have been driven by property and service contracts (i.e. janitorial, landscaping, security, etc) renewals 

increases and increased expenses to service aging facilities.   

 

IT costs have been increasing to provide support and maintenance of applications that have been 

implemented in the Company, driven by the operating departments’ changing business needs.   

(b) Operations Engineering 

Operations Engineering operating costs increased in the 2004/2005 timeframe primarily as a result of 

changes in activity levels.  After the integration of TGVI under the USP initiative, increases in activities 

and costs were necessary to support TGVI.  The activities include drafting and mapping services and 

processing of BCOneCall tickets.  The increase in costs recorded in Operations Engineering was 

recovered through shared services in the President and CEO’s department instead of being directly 

credited to Operations Support. 

 

 The second significant increase in activity levels occurred in 2009 and was caused by a change in the BC 

Safety Authority – Gas Safety Regulation.  Under the new regulation, Terasen Gas has only 2 days 

(instead of 3 days as per the old regulation) to provide gas system information requested by a third 

party.   Consequently, additional staff was hired in 2009 to meet this new requirement.  
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(c) Operations Support 

Between 2003 and 2008, O&M spending within Operations Support has been relatively constant, with a 

significant decrease in 2004 relating to the closure of the leased Bainbridge and Commerce Court 

measurement facilities and consolidation of those activities in Penticton and Surrey, and a smaller 

decrease occurring in 2006 related to the merger of the measurement and supply chain departments 

resulting in decreased supervisory and overhead costs.  However, spending for 2009 is forecasted to 

increase due to a combination of items, including inflation in excess of CPI, increased repair activity for 

tools and equipment and a decrease in third party meter services net revenue.  In addition, 

approximately one third of the incremental increase in O&M spending observed in 2009 relates to the 

commencement of a shared services agreement between Terasen Gas and TGVI for meter services.  This 

results in the related revenues being included in shared services in the President and CEO’s department 

instead of being directly credited to Operations Support.  

 

As supported by stability of O&M costs on an inflation-adjusted (real) basis during the PBR Period, the 

Business and IT Services departments have provided the necessary supporting services while containing 

costs through efficiency gains, both on an overall dollar basis and on a per customer basis. 

(v) Human Resources and Operations Governance 

The O&M costs for the Human Resources and Operations Governance (“HROG”) department, in both 

nominal and inflation-adjusted (real) dollars are shown in the table below. 120

Table B-1-20:  Human Resources and Operations Governance Department Real O&M declined over the 
PBR Period 

 This department is made 

up of three main areas – human resources, environment and occupational health and safety, and 

engineering governance and fleet services. The HROG department O&M on a nominal basis has 

increased over the PBR Period, however, on an inflation-adjusted (real) basis, costs have declined over 

the period, both in terms of total dollars and on a per customer basis. 

 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Human Resources 5.6$           4.5$           4.4$           5.1$           5.8$           6.1$           6.8$           
Environment & Occupational Health & Safety 2.0             1.4             1.3             1.2             1.1             1.2             1.5             
Engineering Governance & Fleet Services 0.6             0.1             0.1             0.1             0.1             0.0             0.1             
HR & Operations Governance Nominal O&M 8.1$           6.0$           5.9$           6.4$           7.0$           7.3$           8.4$           

Human Resources 6.3$           5.0$           4.8$           5.4$           6.0$           6.2$           6.8$           
Environment & Occupational Health & Safety 2.3             1.5             1.4             1.2             1.1             1.2             1.5             
Engineering Governance & Fleet Services 0.6             0.1             0.1             0.1             0.1             0.0             0.1             
HR & Operations Governance Real O&M 9.1$           6.7$           6.4$           6.8$           7.3$           7.4$           8.4$           

Real O&M per Customer 12$            9$              8$              8$              9$              9$              10$            

Amounts are in $ millions except real O&M per customer

Actual

 
                                                           
120  See Appendix F-4 for a copy of Inflation History and Outlook 
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The O&M of the HROG department decreased significantly from 2003 to 2004 due to implementation of 

the USP.  Between the years 2004 and 2008 O&M was relatively flat except for inflationary increases, 

and headcount during this time period remained fairly stable fluctuating at times by one or two 

positions.  In 2009, HROG O&M increased to address issues relating to code compliance, additional costs 

for recruiting and employee support, and the additional costs related to training of IBEW field 

personnel. 

 

As shown in Table B-1-20 above, HROG real O&M per customer between 2003 and 2008 declined $3, 

from $12 to $9, while the projection for 2009 is $10 per customer.  Similarly, Table B-1-20 below shows 

that HROG real O&M per FTE employee went down by $1,088, from $7,654 to $6,566, for 2003-2008, 

and the 2009 projection is $6,774 which is still $880 below 2003 levels.121

Table B-1-21:  HROG O&M per FTE has Declined 

 

 

2003 2008 2009

HROG O&M ($ millions) 9.1$           7.4$         8.4$         

FTE 1,189         1,127       1,250       

Real O&M per FTE 7,653$       6,566$     6,720$      
 

 

These incremental costs shown for 2009 are reasonable and consistent with the pressures being faced 

by HROG as outlined in previous sections of this application. 

(vi) Finance and Regulatory Affairs 

The O&M costs for the Finance and Regulatory Affairs department, in both nominal and inflation-

adjusted (real) dollars are shown in the table below.122

                                                           
121  See Appendix F-2  for a copy of Headcount History and Demographic Data 
122  See Appendix F-4 for a copy of Inflation History and Outlook 

  The Finance and Regulatory Affairs department 

O&M has increased over the PBR Period, however, on an inflation-adjusted (real) basis, O&M per 

customer basis has stayed flat. 
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Table B-1-22:  Finance and Regulatory Affairs department O&M over the PBR Period 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

Finance & Regulatory Affairs Nominal O&M ($ millions) 8.6$           6.6$           7.4$           7.1$           7.8$           8.7$           9.6$           

Finance & Regulatory Affairs Real O&M ($ millions 9.7$           7.3$           8.0$           7.5$           8.1$           8.9$           9.6$           

Real O&M per Customer 13$            9$              10$            9$              10$            11$            11$            

Actual

 
 

The O&M of the Finance and Regulatory Affairs departments has remained relatively constant over the 

first four years of the PBR Period.  Throughout the years 2005 through to 2007, the shortage of 

managers with a financial regulatory background resulted in lower overall O&M than required to fully 

support the required level of internal and external analysis and information.  Beginning in 2008, 

additional resources were hired to support regulatory requirements resulting from changes to 

government energy policy and associated impacts, and the upcoming Regulatory filing calendar.   The 

year 2009 reflects a full year of these additional resources, as well as formula-driven increases in BCUC 

quarterly assessment fees. 

(vii) President and CEO 

The O&M costs for the President and CEO department, in both nominal and inflation-adjusted (real) 

dollars are shown in the table below.123

Table B-1-23:  President and CEO Department O&M over the PBR Period 

  The President and CEO department O&M has decreased over 

the PBR Period.  On an inflation-adjusted (real) basis, costs have declined significantly over the period, 

both in terms of total dollars and on a per customer basis. 

 

Decision Projection
2003 2004 2005 2006 2007 2008 2009

President & CEO Nominal O&M ($ millions) 21.4$         35.1$         18.9$         25.7$         21.1$         19.3$         17.5$         

President & CEO Real O&M ($ millions) 24.1$         38.8$         20.5$         27.3$         21.9$         19.7$         17.5$         

Real O&M per Customer 31$            50$            26$            34$            27$            24$            21$            

Actual

 
 

The majority of the President and CEO department budget includes corporate costs such as company 

insurance premiums, the Terasen management fee, industry association fees (i.e. Canadian Gas 

Association, Western Energy Institute) recoveries for Shared Services with TGVI and Non Regulated 

Businesses, and corporate adjustments. It also includes the President and CEO and Executive Assistant 

salary and support costs. 

 

                                                           
123  See Appendix F-4  for a copy of Inflation History and Outlook 
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During the PBR Period, significant changes occurred primarily as a result of changes in the Shared 

Services allocation, post employment benefits and one time corporate adjustments which are recorded 

in the President and CEO’s department.  While Terasen management fees remained flat during the PBR 

Period, increases in Shared Services with TGVI contributed to an increase in recoveries.  Reductions in 

other post employment benefits (OPEB) over the last several years also have contributed to the trend of 

lower spending.  2004 was significantly higher, highlighted by corporate restructuring costs of $9.6 

million. 

(c) Capital 2003 to 2009  

Over the term of the PBR Period, approved capital expenditures other than CPCNs were determined by 

way of a formula based on the capital expenditures included in the 2003 decision.  The incentives 

inherent in the PBR Agreement provided the Company the significant motivation to seek out 

opportunities for efficiency gains in its capital expenditures. This has meant that over the PBR Period 

there have been substantial capital expenditure savings that were shared with customers, which have 

helped to keep delivery rates down.  This has also meant that the total capital expenditures projected 

for 2009 are well below the level included in the 2003 base year after adjusting for inflation, and capital 

expenditures per customer in 2009 is expected to be well below the 2003 base year level on both a real 

and a nominal dollar basis. The Company views this evidence of significant efficiency gains as a clear 

demonstration of our commitment to continuous improvement and Operational Excellence. Over the 

term of the PBR Period, Terasen Gas has effectively utilized resources and successfully minimized the 

capital expenditures required to provide safe, reliable, and efficient service to new and existing 

customers.  The Company prudently managed the expansion of its assets and maintained the safety and 

integrity of the existing natural gas distribution system.   

 

In this capital expenditure review section, the determination of the allowed capital expenditures will be 

described, followed by a review of the savings on an annual basis. A discussion of the efficiency gains 

over the period will then precede a discussion of the capital expenditures in more detail by category. 
 

As part of the Annual Review process each year, the formula-based customer-addition driven capital 

(mains, services and meters) was determined based on prior year capital expenditures per customer, 

inflated for customer additions and an efficiency-adjusted inflation factor. The efficiency-adjusted factor 

was the same as that used in the O&M expense formula, being 1/2 of inflation for 2004 and 2005, and 
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2/3 for the fours subsequent years. The other base capital expenditures were based on the number of 

customers, and adjusted annually for the same efficiency-adjusted inflation factor.  The calculation of 

the formula capital expenditures is displayed in Table B-1-24 below for each year of the PBR Period. 

 

Table B-1-24:  Calculation of Formula Capital expenditures over the PBR Period 
Formula Customer Addition Capital Expenditures = (Prior Year Per Customer $) x (1+CPI - Adjustment Factor) x Forecast Customer Addition

Formula Other Base Capital Expenditures = (Prior Year Per Customer $) x (1+CPI - Adjustment Factor) x Forecast Average Customers
Formula Capital Expenditures = Formula Customer Addition CapEx + Formula Other Base CapEx

Approved Approved Approved Approved Approved Approved Approved
($ thousands) 2003 2004 2005 2006 2007 2008 2009

Previous Year Customer Addition Driven Capital Expenditure Per Customer ($) 2,093.04   2,110.83   2,131.94   2,147.89   2,162.50   2,177.21   
Previous Year Other Base Capital Expenditure Per Customer ($) 85.69        86.42        87.28        87.93        88.53        89.13        

CPI 1.70% 2.00% 2.20% 2.00% 2.00% 2.10%
Adjustment Factor -0.85% -1.00% -1.45% -1.32% -1.32% -1.39%
Net Inflation Factor 100.85% 101.00% 100.75% 100.68% 100.68% 100.71%

Formula Customer Addition Driven Capital Expenditure Per Customer ($) 2,093.04   2,110.83   2,131.94   2,147.89   2,162.50   2,177.21   2,192.76   
Formula Other Base Capital Expenditure Per Customer ($) 85.69        86.42        87.28        87.93        88.53        89.13        89.77        

Forecast Customer Additions 8,604        10,144      12,692      13,385      11,797      6,949        
Forecast Average Number of Customers 777,779    790,385    804,316    820,347    829,970    834,283    

Customer Addition Driven Capital Expenditures 18,162      21,626      27,261      28,945      25,685      15,237      
Other Base Capital Expenditures 67,216      68,985      70,724      72,625      73,975      74,894      

Total Formula Capital Expenditures 85,377      90,611      97,985      101,570    99,660      90,131       
Source: Terasen Gas Inc. 2008 Annual Review of 2009 Revenue Requirements and Rates Section A Tab 3 Page 4 

 
 

It is anticipated by the end of the six-year PBR Period, that as a result of the Company’s prudent 

management, the cumulative capital expenditure savings available for sharing in accordance with the 

capital Incentive Mechanism will be $84 million. The table below summarizes the Company’s capital 

expenditures from 2004 to 2009 by customer driven and base capital expenditures, with a comparison 

to the formula-based targets over the same time period. 
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Table B-1-25:  Prudent Management Has Resulted In Capital Savings Over the Period of $84 million124

Projection
2004 2005 2006 2007 2008 2009

Formula Base Capital Expenditure Spending as Approved
Customer Addition Driven CapEx 18.2$           21.6$           27.3$           28.9$           25.7$           15.2$           
Other Base Capital CapEx 67.2             69.0             70.7             72.6             74.0             74.9             

Total Base Capital Expenditures - Formula 85.4$           90.6$           98.0$           101.6$         99.7$           90.1$           

Actual Base Capital Expenditures
Customer Addition Driven CapEx 21.9$           25.2$           28.8$           28.9$           32.3$           25.4$           
Other Base Capital CapEx 48.5             50.5             54.8             44.3             57.7             63.4             

Total Base Capital Expenditures - Actual 70.4$           75.7$           83.6$           73.2$           90.0$           88.8$           

Capital Savings Available for Sharing 15.0$           14.9$           14.4$           28.4$           9.7$             1.3$             
Cumulative Capital Savings Available for Sharing 15.0$           29.9$           44.3$           72.7$           82.4$           83.7$           

Amounts in $ millions

Actual

 

 

 

Comparing the actual capital expenditures by year to the formula capital expenditures demonstrates the 

savings that have been included in the calculation of earnings sharing both through reduced rate base, 

and through reduced depreciation expense through the term of the PBR Period.  The resulting savings 

from these reduced capital expenditures have been shared equally between the shareholder and the 

customers.  This illustrates the benefits that can be achieved by aligning the capital and O&M incentive 

mechanisms over a longer-term period.   

 

The PBR plan also includes a process for an end-of-term capital incentive mechanism that carries beyond 

the end of the PBR Period.  The accumulated capital benefit at the end of the term of the PBR Period will 

be phased out by factors of 2/3 in the first year after plan expiry and 1/3 in the second year after.  The 

capital-related incentive is based on the cumulative difference between the formula-based customer 

expenditures calculated using the actual customer counts, and the actual capital expenditures.  As 

shown in Part III, Section C, Tab 13 Schedule 71 End of Term Capital Incentive Mechanism, the total 

cumulative difference between the formula and actual customer expenditures at the end of 2009 is 

projected to be $72.3 million.  The capital incentive is 14 per cent of this amount or $10.1 million, of 

which $5.1 million is the Company’s portion.  The Company will retain 2/3 of this benefit or $3.4 million 

in 2010 and 1/3 or $1.7 million in 2011.  See Part III Section C, Tab 2, Revenue Requirements for a 

discussion of how this end of term benefit will be recovered from customers. 
 

As stated above, the formula driven allowed capital expenditures for the PBR Period were based on the 

approved expenditures for 2003.  As such the 2003 base level of capital expenditures both in total and 

on a per customer basis forms the logical basis for the comparison of the efficiency gains realized in the 

Company’s actual capital expenditures over the PBR Period. The following table compares annual gross 

                                                           
124 See Appendix I-1 Rate Base History, Page 5 for a summary of actual base capital expenditures 
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capital expenditures by category of expenditure (which are described later in this section) starting with 

the 2003 base year, followed by actuals for 2004 through 2009. This has been done in nominal dollars as 

well as on an inflation-adjusted (real $2009) basis. 
 

Table B-1-26:  2009 Total Capital Expenditures 125

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actual Actual Actual Actual Actual Projection Average

Category A
Mains 6.0             5.3             7.4             8.1          8.1          11.0        8.9             8.1             
Services 10.6           13.3           14.6           16.4        17.1        18.0        15.0           15.7           
New Meters & Meters Recalled 16.9           15.4           15.3           16.2        13.7        14.9        14.0           14.9           
Total Category A Nominal 33.5           34.0           37.3           40.7        38.9        43.9        37.9           38.8           
Total Category A Real 37.7           37.7           40.5           43.3        40.5        44.8        37.9           40.8           

Category B
Transmission Plant 8.2             7.1             5.6             8.7          5.1          13.3        11.3           8.5             
Distribution Plant 17.2           11.0           10.2           9.7          10.4        8.1          8.7             9.7             
Total Category B Nominal 25.4           18.1           15.8           18.4        15.4        21.4        20.0           18.2           
Total Category B Real 28.6           20.0           17.1           19.5        16.1        21.9        20.0           19.1           

Category C
IT 14.9           7.3             10.6           7.8          4.2          10.5        16.0           9.4             
Non-IT 12.1           10.9           12.0           16.6        14.7        14.2        14.9           13.9           
Total Category C Nominal 27.0           18.3           22.6           24.5        18.8        24.7        30.9           23.3           
Total Category C Real 30.4           20.2           24.5           26.0        19.6        25.2        30.9           24.4           

Total Nominal 85.8           70.4           75.7           83.6        73.2        90.0        88.8           80.3           
Total Real 96.7           77.9           82.1           88.8        76.2        91.9        88.8           84.3           
Figures exclude AFUDC and Capitalized Overheads
Average Customers 770,368     779,498     791,647     803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer 111            90              96              104         89           109         106            99              
Total Real $/Customer 125            100            104            110         93           111         106            104            

Note:  Expenditures in $millions; Real totals in 2009 values

are Lower Than 2003 Base 

  
 

Total 2009 capital expenditures, excluding CPCN related expenditures, of $88.8 million are significantly 

lower than the 2003 Decision based in real dollars ($96.7 million).  Additionally, the average capital 

expenditures over the PBR Period, both in nominal and real dollars are lower than the 2003 Decision.  

This result is despite the labour inflation (approximately 3 per cent) being a full percentage point higher 

than the average CPI used during the Annual review process  to adjust to the Real capital expenditures. 

When compared on a per customer basis over the period, total capital expenditures in 2009 are lower in 

nominal and real dollars as compared to the 2003 Decision. Following is a discussion of the three 

Categories of capital expenditures with explanations provided for the changes observed, providing 

support that past expenditures have been reasonable and prudently managed.   

                                                           
125  Excludes CPCNs 
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(i) Category A - Customer Driven Capital – Mains, Services and Meters 

Category A capital expenditures includes the installation of new mains, services and meters. These 

expenditures are necessary to attach new customers to the gas distribution system. In addition, this 

Category also includes expenditures for gas meters utilized for meter exchange activities to serve the 

existing customer base.  

 

Table B-1-27:  Customer Driven Capital for the PBR Period 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Mains 6.0            5.3          7.4          8.1          8.1          11.0        8.9             8.1             
   Services 10.6          13.3        14.6        16.4        17.1        18.0        15.0           15.7           
   New Meters & Meters Recalled 16.9          15.4        15.3        16.2        13.7        14.9        14.0           14.9           
Total Nominal 33.5          34.0        37.3        40.7        38.9        43.9        37.9           38.8           
Total Real 37.7          37.7        40.5        43.3        40.5        44.8        37.9           40.8           
   Average Customers 770,368    779,498  791,647  803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer 43.4          43.7        47.1        50.7        47.5        53.1        45.5           47.9           
Total Real $/Customer 48.9          48.3        51.2        53.8        49.5        54.2        45.5           50.4           

Note:  Expenditures in $millions; Real totals in 2009 values   

(a) Mains 

Mains expenditures are incurred for installation of distribution main extensions to serve new customers.  

The two primary factors affecting Main expenditure levels are the level of activity (metres of pipe 

installed) and unit cost to install the main (dollars per metre). Prior to installation, all proposed main 

extensions are assessed using the MX Test, which is discussed in Part III, Section C, Tab 9. Contributions 

may be required from customers if forecast usage and revenues are insufficient to offset estimated 

installation and operating costs. New mains expenditures and unit costs discussed below do not include 

offsetting customer contributions in aid of construction (“CIAC”). 

 

Service header mains which are also assessed through the economic test and are essentially distribution 

mains installed on private property (i.e. strata complexes), are excluded from new Mains expenditures 

and included in the Services section below. Historical new mains activity, together with unit costs and 

capital expenditure levels are summarized in Table B-1-28 below.  
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Table B-1-28:   Mains Activity Levels and Costs for the PBR Period 

2003
Actual

2004
Actual

2005
Actual

2006
Actual

2007
Actual

2008
Actual

2009
Projection

Activities (metres) 121,570 156,604 174,003 164,550 157,004 200,167 115,305

Workforce:
Terasen (%) 57% 41% 36% 26% 14% 13% 70%
Contractors (%) 43% 59% 64% 74% 86% 87% 30%

Unit Costs:
Terasen ($/m) 38 34 44 35 66 66 86
Contractor ($/m) 30 33 38 51 48 52 55
Combined ($/m) 34 33 40 47 51 54 77

CIACs ($/m) n/a 0 (4) (2) (1) (1) (1)

Net Combined ($/m) 34 33 36 45 50 53 76

Expenditures ($millions)
Mains (excluding CIACs) $4.2 $5.3 $7.4 $8.1 $8.1 $11.0 $8.9  

(i) Mains Activity Levels 

New mains activity levels, affected by the number of customer additions to Terasen Gas’ system, rose 65 

per cent from 121,570 metres in 2003 to 200,167 metres in 2008, with most of the growth in the 

Interior where activity levels rose 192 per cent from 38,957 metres (2003) to 111,270 metres (2008). A 

regional breakdown of the Interior mains activity levels for 2003 and 2008 is provided in Appendix E-1: 

Category A Capital Historical Information.  Interior mains activities comprised 37 per cent of total mains 

activity in 2003 and in 2008 represented 55 per cent of activities. Over the same period, in the Lower 

Mainland, activity levels ranged between 78,000 and 103,000 metres annually with the peak in 2005.  

2008 activity level was 90,464 metres, up 10 per cent from the 2003 level of 82,612 metres.   

(ii) Mains Unit Costs 

New mains unit costs, the second factor affecting the level of expenditure for new mains, is influenced 

by system design, length, pipe size, and material as well as location, installation conditions and 

workforce attributes. Included in new mains unit costs are expenditures for planning, design, surveying, 

staking, field installation, contractors (flagging, paving, etc), equipment and vehicles, government fees, 

material (pipe, fittings, backfill, etc) and drafting.  Each new main job is unique which results in a wide 

range of unit costs. Unit costs, all other things being equal, rise over time in parallel to labour and 
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contractor inflation. Approximately 80 per cent of the new mains cost is the field installation with the 

remainder attributable to materials, planning, and drafting. 

 

From 2003 to 2008, new mains unit costs increased from $34/metre to $55/ metre or 62 per cent. A 

number of factors contributed to the pressures experienced.  Challenges faced by Terasen Gas in 

containing new mains costs include managing multiple installation contractors, managing the 

demographic challenge in the internal field workforce (recruiting, training and outfitting apprentices to 

replace retiring workers), managing construction with a multitude of municipalities, increasing customer 

and general public expectations for enhanced levels of service and safety, and inflationary increases in 

wages, vehicles, contracts and materials. 

 

Contractor new mains unit costs have remained relatively flat since 2006 with contracts being extended 

with consumer price index inflators.  Terasen Gas’ use of multiple contractors enables it to successfully 

meet peak demands in a variety of geographical locations, diversify contractor risk and keep contractor 

pricing competitive in what has been a robust provincial economy.  

  

Terasen Gas internal field workforce new mains unit costs have risen primarily due to changes in crew 

size and the additional work in various interior locations. Terasen Gas’ internal field workforce installs 

new mains infrequently as they are primarily first responders to emergency situations.  As a result, 

Terasen Gas new mains unit costs are generally higher.  Terasen Gas’ internal field workforce 

level/model is set to core/emergency footprint requirements similar to fire departments so that 

adequate levels of resources are able to respond appropriately to emergencies as well as core 

operations, maintenance and customer service work with mains and service work as options available to 

minimize first response standby and idle time. 

 

In 2007, in response to increasing retirements and demographic challenges within our core/emergency 

internal workforce footprint, Terasen Gas increased its typical Lower Mainland install crew configuration 

from 3 to 4 by adding an apprentice. For Terasen Gas installed mains, this training/succession planning 

initiative has put pressure on the unit costs and will continue to do so.  In 2008, a similar program was 

initiated in the Interior. The apprentices are attached to the crews allowing them to learn alongside the 

seasoned veterans. Terasen Gas expects this program to continue into 2010 and 2011 as eligible 

retirements currently exceed one hundred and twenty-five or roughly one third of the field workforce. 

As senior field employees retire, apprentices will move up the crew seniority chain. With field employee 

retirements in the 20-40 range annually, this program is expected to be in place for the next five years 

depending on economic conditions. 
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New mains unit costs have also been negatively impacted by inflationary increases in paving rates, 

paving requirements by municipalities and material costs. Paving rates due to the impact of oil prices 

which peaked at over US$145 per barrel and material costs (gravel, sand, fill, etc) have risen due to 

demand and supply within local municipalities. More onerous paving requirements by municipal 

authorities have increased the amount of replacement paving required during new main installations.  

   

Other factors which negatively impacted overall unit costs during this period are location, pipe size and 

material. The growth in new mains activities in the Interior, which is served by one install contractor and 

a variety of regional offices, has contributed to the higher trend in unit costs. Travel times and 

contractor mobilization costs are factored into Interior unit costs.  Lower Mainland West unit costs are 

significantly higher than Fraser Valley unit costs due to the amount of pavement versus green-field 

development, traffic control requirements, etc. 

 

New mains pipe sizing (7 dimensions ranging from 26 mm to 219 mm), driven by design and future 

demand, have shifted to larger sizes which are generally more expensive to install. Coiled polyethylene 

(PE) pipe is more easily rolled out for smaller dimension pipe while labour intensive fusion techniques 

are required to join “sticks” of the larger dimension pipe. From 2003 to 2008, the percentage of larger 

dimension pipe (88-219 mm) increased from 13 to 17 per cent.  Over the same period there has also 

been a shift to higher pipe sizing within the lower pipe dimension ranges (26-60mm) partly in an effort 

to standardize pipe dimensions. In 2003, 42 mm pipe represented 33 per cent of new mains installed. In 

2008, 42 mm pipe represented only 27 per cent with a corresponding higher amount of larger 60 mm 

pipe used. 

(b) Services 

Service expenditures in Category A consist of a variety of Services types offered to serve new customers. 

These include new and conversion DP and Intermediate Pressure (“IP”) services to single and multi-

family dwellings, gas stub service from the main, services installed from the stub, vertical header 

subdivisions (a vertical service line system within a building such as a high-rise) and DP and IP new or 

conversion service header mains and DP and IP service header laterals. Service header mains are 

distribution mains installed on private property (i.e. multi-family strata owned complexes).  There are 

two basic considerations in understanding the Service expenditures level. Similar to new mains, they are 

the level of activity (number of services installed, number of service header main installed) and 

aggregate unit cost to install the service (dollars per service) and/or service header main (dollars per 

metre).  
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Prior to installation, all proposed service costs are estimated. If the estimated cost exceeds the Service 

Line Cost Allowance a contribution may be required from the customer. Service expenditures and unit 

costs discussed below do not include offsetting CIACs.  Included in the Services CIACs from 2003 to 2007 

was a $215 per service per customer charge which was discontinued in 2008 under Commission Order 

No.G-152-07 issued Dec 6, 2007.  

 

Historical Services and Service Header Mains activities, together with unit costs and capital expenditure 

levels are summarized in Table B-1-29 below.   In addition, shown is the historical CIAC offset to Services 

expenditures as well as the lowering effect contributions have on aggregate services unit costs.  

 

Table B-1-29:  TGI Services / Service Header Mains 2003 - 2009  

2003
Actual

2004
Actual

2005
Actual

2006
Actual

2007
Actual

2008
Actual

2009
Projection

Net Customer Additions 5,546 11,504 12,420 10,101 9,939 9,256 6,120
Gross Customer Additions 12,837 15,549 12,770 13,338 15,533 14,566 9,600
Ratio of Service Additions to 
Gross Customer Additions 0.83 0.85 0.97 0.93 0.70 0.72 0.78

Activities:
Service (risers) 10,697 13,201 12,401 12,525 10,935 10,520 7,510
Service Header Mains (metres) 29,082 49,275 48,480 57,360 41,937 48,041 34,589

Workforce:
Services - Terasen (%) 81 68 59 51 57 62 90
Services - Contractors (%) 19 32 41 49 43 38 10
Service Headers Main - Terasen (%) 77 45 37 26 18 21 60
Service Headers Main - Contractor (%) 23 55 63 74 82 79 40

Unit Costs:
Services 818 842 944 1,057 1,318 1,410 1,650
Service Header Main 51 45 59 55 64 67 76
All Services $/Service 958 1,008 1,175 1,310 1,562 1,709 2,000
CIAC $/Service -309 -321 -349 -367 -387 -428 -412
*Net Combined Unit Cost $/Service 658 687 826 942 1,174 1,281 1,588

Expenditures ($millions)
Services 8.7 11.1 11.7 13.3 14.4 14.8 12.4
Services and Vertical Header Mains 1.5 2.2 2.9 3.1 2.7 3.2 2.6
Total (Pre-CIACs) 10.2 13.3 14.6 16.4 17.1 18.0 15.0
CIACs Services (3.3) (4.2) (4.3) (4.6) (4.2) (4.5) (3.1)
Total (After CIACs) 10.2 13.3 11.9 11.8 12.9 13.5 11.9  
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(i) Services Activity Levels 

Annual Service additions, affected by the number of customer additions to Terasen Gas’ system, rose 

from 10,067 in 2003 to 13,201 or 31 per cent growth in 2004 and have gradually fallen back to 10,520 in 

2008. Service header mains, included in Services expenditures, rose from 29,082 metres in 2003, peaked 

in 2006 at 57,360 metres (97 per cent growth) and fell back to 48,041 metres in 2008 (65 per cent higher 

than 2003). 

 

The mix of service additions geographically has changed from 2003 to 2008 in the various service 

product categories. The substantial service header mains activity growth has been in the Interior 

(Thompson/Okanagan) as well as in the Lower Mainland.  A 2003 versus 2008 regional breakdown of the 

service header mains activity levels is provided in Appendix E-1.   

(ii) Services Unit Costs 

Aggregate service unit cost which is the second consideration in expenditures for new services is 

calculated by taking all services costs and dividing by the number of risers (services) installed.  The 

aggregate services unit cost includes new and conversion services to single and multi-family dwellings, 

service header mains (main on private property - generally associated with strata complexes), and 

vertical subdivisions (high-rises).  Services can be short-sided (attached to main on the same side of the 

street as the customer premise) or long-sided (attached to main on the opposite side of the street as the 

customer premise). 

 

Like new mains, service costs are influenced by design, length, pipe size, and material as well as location, 

installation conditions and workforce attributes. Included in new service and service header main costs 

are expenditures for planning, field installation, contractors (flagging, paving, etc), equipment and 

vehicles, government fees, material (pipe, fittings, backfill, etc) and drafting.   

 

Each type of service is distinct resulting in a wide range of unit costs between service products (i.e. new 

service to a single family home versus new service to a vertical /high-rise subdivision). Within each 

service product category there is some differentiation (i.e. long side service versus short side service). 

Approximately 80 per cent of the services unit cost is the field installation with the remainder 

attributable to material and other costs. Aggregate unit costs, all other things being equal, rise over time 

in parallel to labour and contractor inflation. Separate unit costs are calculated for services (risers) and 

service header mains (metres) albeit all these costs are included in an aggregate or combined services 

unit cost. 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 187 

From 2003 to 2008, the adjusted (“Net Combined”) aggregate Services unit costs (refer to Table B-1-28 

above after considering CIACs received) increased from $658 per service to $1,281 per service or 95 per 

cent. From 2003 to 2008, the aggregate services unit cost without consideration of the CIAC, increased 

from $958/service to $1,709/ service or 78 per cent. There are several factors which have contributed to 

the pressures experienced with aggregate services unit costs during the PBR Period. Challenges faced by 

Terasen Gas in containing services costs are similar to those for new mains including managing multiple 

installation contractors, managing the demographic challenge in the internal field workforce (recruiting, 

training and outfitting apprentices to replace retiring workers), and inflationary increases in wages, 

vehicles, contracts and materials.  Refer to previous section Mains Unit Cost for discussion. 

(c) Meters – New and Replacement 

Meter expenditures in Category A are those associated with meters (and regulators) required to serve 

new customers as well as to purchase gas meters utilized for meter and regulator exchange activities for 

the existing customer base. These include residential, commercial and industrial meters (and regulators) 

purchased from suppliers as well as meters fabricated in Terasen Gas facilities to accommodate specific 

customer requirements. 

 

Meter exchange is the activity of removing in-service gas meters and replacing them with new or 

repaired meters to maintain accurate measurement, as required by the Electricity and Gas Inspection 

Act of Canada. The purchase, removal and re-installation of new meters are a capital expenditure. 

Where the meter is part of a sampling program and returned to service, the exchange is considered an 

operating expense. Residential and some small commercial meter exchanges require a brief interruption 

of gas service to a customer’s premise, and the relighting of gas appliances by a Terasen customer 

service technician or qualified contractor once the meter exchange has been completed. Meter 

exchange work activities (residential, commercial and industrial) are completed by Terasen Gas’ internal 

work force. 

 

There are two main considerations in understanding the meter expenditure level. They are the level of 

activity (meters purchased and installed or exchanged) and the unit cost to purchase, fabricate and 

install the meter (dollars per meter).  A summary of historical and forecast new and replacement meter 

activities, unit costs, and expenditures follow in Table B-1-30, below.  The level of activities, both meters 

required for new customers and those required for exchange for existing customers, taken together 

with an average unit cost provide the basis for the expenditures. 
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Table B-1-30:   Meters – New and Replacement – Activities, Unit Cost, Expenditures 

2003
Actual

2004
Actual

2005
Actual

2006
Actual

2007
Actual

2008
Actual

2009
Projection

Activities
Meters - New 5,655 11,534 12,474 10,188 9,939 9,256 6,120
Meters - Exchange 45,142 42,638 46,920 28,446 30,417 33,275 46,700
Meters - Total 50,797 54,172 59,394 38,634 40,356 42,531 52,820

Unit Costs ($/meter)
Meters 342 285 258 419 336 335 265

Expenditures ($millions)
Meters - New 1.9 3.3 3.2 4.3 3.3 3.1 1.5
Meters - Exchange/Other 15.4 12.1 12.1 11.9 10.3 11.8 12.5
Meters - Total 17.4 15.4 15.3 16.2 13.6 14.9 14.0

 
 

The level of meter exchange activity is driven by life expectancy of meters and the total size of the meter  

population.   There are two key drivers that have significantly influenced the meter recall schedule for 

Terasen Gas which are outlined below.  

 

Prior to 2006, Terasen Gas managed the residential meter fleet to a 28 year life span enabled by one 

maintenance and recondition operation at the midpoint of this 28 year life.  This resulted in a meter 

recall frequency of 14 years.  Communications with vendors, ongoing discussions within the Canadian 

Gas Association Measurement Committee and the company’s own internal analysis, provided Terasen 

Gas the confidence to target a 20 year life span for the residential meter fleet without a mid-life 

recondition operation.  This allowed Terasen Gas to temporarily reduce the number of meter recalls 

over the period 2006 - 2008 to bring the demographics of the meter fleet in line with a 20 year life 

expectancy which provided both customers and shareholders the cost benefits of previous investment 

in the fleet.   

 

The adoption of a residential meter exchange frequency based on a 20 year life expectancy creates good 

alignment for the inevitable adoption of Automatic Meter Reading (“AMR”). AMR technology involves 

equipping a gas meter with a radio transmitter to broadcast meter readings to a collection device.  AMR 

transmitters have a battery life of approximately 20 years so it is advantageous to harmonize meter 

recall frequency to this life expectancy.   
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(i) Meters Unit Costs 

Meter unit cost is influenced by the type, size, and design of the meter, installation, fabrication and 

exchange conditions and the timing of bulk meter purchases.  A blended unit cost of all customer types 

is used for meter exchanges and installs with meter unit costs ranging from $75 to $100,000 depending 

on the customer requirements.  Meter costs include the purchase or remanufacture of residential, 

commercial and industrial meters and regulators; the testing and handling of new and remanufactured 

meters and regulators; prefabrication of meter set assemblies; installation of new meter sets and 

regulators; meter set renewals and upgrades and the purchase of demand metering devices; and 

electronic volume correction equipment.  

 

2009 forecast unit costs are $265 per meter, a reduction from 2008 actuals of $335 per meter. The 

projected reduction is due to an increase in the proportion of residential meter exchanges from 2008 to 

2009 and drop in the number of new customer meters.  

(d) Category A Summary 

As discussed, Category A expenditures for the period 2003-2009 have fluctuated up and down, driven by 

changes in unit costs and changes in activity levels influenced by the number of customer additions.  

During the same period, the number of meter exchanges has increased as it is no longer viable to 

maintain the lower exchange levels as the result of an aging meter fleet and anticipated early failures for 

some batches of meters purchased in the 1990s. 

 

Terasen Gas has successfully mitigated some of the unit cost pressures and workforce succession 

planning issues through the use of a long term five year labour contract for its field workforce; regular 

tendering and extensions of install contracts; and enhancements to the job estimating process which 

ensures customers contribute for services where the estimates exceed allowed amounts for normal 

installation cost.  While managing cost pressures, Terasen Gas has improved service levels for 

installation of services.  In 2003, service installation commitment dates (appointments made with 

customers for service installations) were met 80 per cent of the time. In 2008, due to process changes, 

information technology enhancements and use of a contractor workforce, the comparative result has 

improved to 93 per cent. 

(ii) Category B - Transmission and Distribution Systems Integrity and Reliability 

The capital expenditures within Category B include gas system improvements to add capacity to the 

distribution and transmission system to meet customer growth and expenditures related to safety and 
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reliability.  Projects of a special nature, generally those with project budgets greater than $5 million, 

have typically been reviewed by the Commission through a separate CPCN process.  

The key drivers for Category B expenditures are safety, reliability and growth. Capital additions to the 

transmission and distribution plant are required to maintain a high degree of system availability and to 

protect the public, landowners, customers and employees through assurance of pipeline and facility 

integrity. Those additions have to be completed in a cost-effective manner while recognizing the 

pressures associated with aging of the transmission and distribution infrastructure, increasing 

urbanization around rights-of-way and facilities, and increasing expectations by the public and 

government with regard to public safety, particularly after several publicized pipeline failures. The other 

key driver is customer additions that will inevitably require system expansion and reinforcement to 

meet peak day demands.   Part of the Category B expenditures is for facilities required to meet customer 

growth and maintain reliability of the system.  

(a) Historic Category B Expenditures 2003-2009 

The Category B capital expenditures from 2003 through 2008 including 2009 projection are set out in 

the following table.  

 

Table B-1-31:   Savings have Been Realized in Category B Spending Throughout PBR Period 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Transmission Plant 8.2          7.1            5.6           8.7          5.1          13.3        11.3           8.5             
   Distribution Plant 17.2        11.0          10.2         9.7          10.4        8.1          8.7             9.7             
Total Nominal 25.4        18.1          15.8         18.4        15.4        21.4        20.0           18.2           
Total Real 28.6        20.0          17.1         19.5        16.1        21.9        20.0           19.1           
   Average Customers 770,368  779,498    791,647   803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer 33.0        23.2          19.9         22.9        18.9        26.0        24.0           22.5           
Total Real $/Customer 37.1        25.7          21.6         24.3        19.7        26.5        24.0           23.6           

Note:  Expenditures in $millions; Real totals in 2009 values  

From 2003 to 2009, Category B capital expenditure requirements related to the replacement of aging 

infrastructure, updating facilities to meet changes to applicable codes and lesser amounts associated 

with capacity additions to meet customer growth.   

(b) Category B Distribution Capital Expenditures 

Investments in Category B Capital are required for the distribution system to maintain a high degree of 

system availability while protecting the public, customers and employees. Category B type of 

expenditures mitigate the risk of loss from system outages and business interruptions. Safety, reliability 
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and growth expenditures are becoming increasingly important as insurance deductibles have escalated 

substantially for system outages and business interruption.   

 

Distribution Category B capital expenditures for risk mitigation include upgrades to the gas distribution 

system to meet seismic standards, enhancements to the system in land slippage areas, and expenditures 

to ensure environmental protection of water courses.  Capital expenditure requirements for the latter 

two activities peaked in 2006. 

 

The table below provides the historic actual and forecast of Distribution Category B by type of work 

from 2003 through 2009. 

 

Table B-1-32:  Savings have Been Realized in Distribution Category B Spending 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Plant System Improvements 13.9          6.8          7.3          6.1          9.2          7.2          8.7             7.5             
   Secondary Containment 1.3            1.8          2.5          3.5          1.1          0.8          -            1.6             
   Seismic Mitigation 2.0            2.5          0.4          0.1          0.0          0.1          -            0.5             
Total Nominal 17.2          11.0        10.2        9.7          10.4        8.1          8.7             9.7             
Total Real 19.4          12.2        11.1        10.3        10.8        8.3          8.7             10.2           
   Average Customers 770,368    779,498  791,647  803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer 22.4          14.1        12.9        12.1        12.7        9.9          10.4           12.0           
Total Real $/Customer 25.2          15.6        14.0        12.8        13.2        10.1        10.4           12.7           

Note:  Expenditures in $millions; Real totals in 2009 values  
 

The Distribution related Category B expenditures are primarily one time projects which vary in size, 

complexity and duration.  These types of expenditures are driven mainly by the need to update and 

replace facilities to meet changes in code and to enable Terasen Gas to meet its customer requirements. 

The Distribution related Category B expenditures for the past five years were approximately $9.9 million 

per year, which included various one-time secondary containment mitigation projects as well as smaller 

system integrity/seismic mitigation projects.   The projected spend in 2009 is $8.7 million, the bulk of 

which are system improvement and station upgrade projects.    

(c) Category B - Transmission Capital Expenditures 

The Transmission-related capital expenditures within Category B include system capacity improvements 

to meet core customer growth, and expenditures related to ensuring safety and reliability of the 

transmission system, as well as to minimize impact to the environment.  Included in the transmission-

related Category B expenditures are upgrades to components of compressor stations and transmission 

pipelines, SCADA and cathodic protection.  Most of the upgrades such as compressor control 

replacements, pipeline valve replacements, SCADA equipment replacements, anode bed and rectifier 
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replacements are due to equipment obsolescence of aging assets, excessive operating and maintenance 

costs, and component failure due to age.  

 

The table below provides the historic actual and forecast of Transmission Category B by type of work 

from 2003 through 2009. 

 

Table B-1-33:  Savings have been Realized in Transmission Category B Spending 

 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Pipeline 5.2             4.3          2.2          4.2          3.1          8.2          6.9             4.8             
   Compression 1.2             0.3          0.5          0.0          0.4          1.8          1.6             0.8             
   LNG 0.7             0.5          0.5          0.4          1.5          2.6          0.2             1.0             
   Miscellaneous 1.1             2.0          2.3          4.1          0.1          0.7          2.6             2.0             
Total Nominal 8.2             7.1          5.6          8.7          5.1          13.3        11.3           8.5             
Total Real 9.2             7.8          6.0          9.2          5.3          13.6        11.3           8.9             
   Average Customers 770,368     779,498  791,647  803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer 10.6           9.1          7.0          10.8        6.2          16.1        13.6           10.5           
Total Real $/Customer 12.0           10.1        7.6          11.5        6.5          16.5        13.6           10.9           

Note:  Expenditures in $million; Real totals in 2009 values  
 

A driver of Category B capital expenditures is the urbanization and road infrastructure activities and the 

resulting increased activities around transmission rights of way.   Activities on private properties and 

realignment of highways adjacent to pipeline rights of way often necessitate the relocations of 

transmission pipelines and the associated rights of way.   Also, the increased number of road crossings 

over the pipelines often necessitates upgrades in order to manage the additional stresses on the 

pipelines.   

 

Most of the Category B projects cover a range of projects with values less than $1 million each, with 

some exceptions where mentioned. Historically, the expenditures in this category have averaged 

approximately $8.9 million per year from 2003 to 2009.   

(d) Category C - All Other Plant 

Capital expenditures for all other plant are included in Category C and split between IT and “Non-IT”. 

Non-IT expenditures include costs required for the alteration and replacement of gas mains, gas 

services, and pressure regulator stations; the acquisition or leasing of land; facilities including station 

buildings, facilities equipment; telecommunications infrastructure; specialized tools and equipment; and 

radio system upgrades. IT expenditures include costs associated with information technology hardware, 

infrastructure, and software requirements.  
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Some expenditures within this category are somewhat sensitive to general economic cycles, particularly 

those required to support load growth driven by customer additions.  However, the majority of non-IT 

Category C expenditures are more based on the overall size and age of the system and the need to 

ensure its safety and reliability.  Other expenditures such as pipeline relocation work occur as the result 

of outside agencies such as municipalities, utilities, and developers.  Technological obsolescence and 

improvements influence requirements for tools, equipment, radios and furniture.  For IT projects, 

business needs and potential benefits arising from implementation of IT solutions are the primary 

determinants of IT capital expenditures. 

 

The table below summarizes the historical annual Category C spending from 2003 to 2009; excluding 

CPCN expenditures.  

 

Table B-1-34:  Savings have Been Realized in Category C Spending 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   IT Projects 14.9           7.3           10.6        7.8          4.2          10.5        16.0           9.4             
   Non-IT Projects 12.1           10.9         12.0        16.6        14.7        14.2        14.9           13.9           
Total Nominal 27.0           18.3         22.6        24.5        18.8        24.7        30.9           23.3           
Total Real 30.4           20.2         24.5        26.0        19.6        25.2        30.9           24.4           
   Average Customers 770,368     779,498   791,647  803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer 35.0           23.4         28.5        30.5        23.0        29.9        37.0           28.7           
Total Real $/Customer 39.5           25.9         30.9        32.4        24.0        30.5        37.0           30.1           

Note:  Expenditures in $millions; Real totals in 2009 values  
 

The table below summarizes the Non-IT Category C historical expenditures for 2003 to 2009 on a per 

customer basis.   

Table B-1-35:  Non-IT Category C Spending 

 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Main & Service Renewals/Alterations 5.2             6.5             8.1            11.0          7.0             7.0             5.0             7.5             
   Other Non-IT 6.9             4.4             3.8            5.6            7.6             7.2             9.9             6.4             
Total Nominal 12.1           10.9           12.0          16.6          14.7           14.2           14.9           13.9           
Total Real 13.6           12.1           13.0          17.7          15.3           14.5           14.9           14.6           
   Average Customers 770,368     779,498     791,647    803,686    817,480     825,957     833,798     808,678     
Total Nominal $/Customer 15.7           14.0           15.1          20.7          17.9           17.2           17.8           17.1           
Total Real $/Customer 17.7           15.5           16.4          22.0          18.7           17.6           17.8           18.0           

Note:  Expenditures in $millions; Real totals in 2009 values  

(iii) Contribution in Aid of Construction 

Contributions in Aid of Construction are recoveries from customers and third parties for direct costs and 

associated overhead for work performed at their request or for mitigating/restoring company property 

damaged by others.   The recoveries are based on the following types of work: 
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• Contributory mains extensions initiated by developers; 

• Service line costs exceeding the service line cost allowance (“SLCA”); 

• Gas service alterations and meter relocations initiated by existing customers; 

• Pipeline and gas main alterations initiated by third parties such as road builders, municipalities, 

provincial government, and developers; 

• Hazard mitigation work such as installation of protection posts or snow sheds chargeable to 

customers; and  

• System damages such as hit lines. 

 

The table below summarizes Terasen Gas’ CIAC recoveries during 2003 – 2009. 

 

 Table B-1-36:  CIAC History 

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Category A - Customer Additions (3.8)           (4.2)         (4.3)         (5.1)         (4.6)         (4.9)         (3.2)           (4.4)           
   Category B - System Reliability & Integrity (0.3)           (1.6)         (0.6)         (0.6)         (1.3)         (1.1)         (0.8)           (1.0)           
   Category C - IT and Non-IT (4.0)           (1.7)         (3.2)         (4.0)         (2.4)         (4.7)         (2.6)           (3.1)           
   Category D - CPCN -            -          -          -          0.0          (0.2)         -            (0.0)           
   Category F - Retirements -            (0.0)         (0.2)         (0.1)         (0.3)         (0.4)         (0.2)           (0.2)           
Total Nominal (8.1)           (7.6)         (8.3)         (9.8)         (8.5)         (11.3)       (6.7)           (8.7)           
Total Real (9.1)           (8.4)         (9.0)         (10.4)       (8.9)         (11.5)       (6.7)           (9.2)           
   Average Customers 770,368    779,498  791,647  803,686  817,480  825,957  833,798     808,678     
Total Nominal $/Customer (10.5)         (9.7)         (10.4)       (12.2)       (10.5)       (13.6)       (8.1)           (10.8)         
Total Real $/Customer (11.8)         (10.8)       (11.3)       (13.0)       (10.9)       (13.9)       (8.1)           (11.3)         

Note:  Expenditures in $millions; Real totals in 2009 values  
 

The average CIAC recovery during the 2004 – 2009 period is approximately $9 million with changes 

attributed to the above mentioned factors.  A significant decrease in recoveries in 2009 is the result of 

the elimination of the service line installation fee approved by the Commission in Order No. G-152-07 

dated December 6, 2007. 

(iv) Allowance for Funds Used During Construction  

Allowance for funds used during construction (“AFUDC”) is a return on the company’s invested capital or 

project financing costs for projects under construction that are not service.  AFUDC is calculated on 

projects under construction where costs are greater than $50,000 and construction is anticipated to be 

three months or longer in duration.  The AFUDC rate is based on the Company’s weighted average cost 

of capital (“WACC”) with the AFUDC calculated by multiplying the project expenditures by the 

Company’s WACC.   



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION B – TAB 1:  RESPECTED AND TRUSTED OPERATOR – THE PAST PAGE 195 

 

The table below summarizes Terasen Gas’ AFUDC for the years 2003 – 2009. 

 

Table B-1-37:  AFUDC for the PBR Period  

2003 2004 2005 2006 2007 2008 2009 2004 - 2009
Decision Actuals Actuals Actuals Actuals Actuals Projection Average

   Allowance for Funds Used During Construction 2.0             0.7          0.8          0.9          1.3          1.4          1.1             1.0             
Total Nominal 2.0             0.7          0.8          0.9          1.3          1.4          1.1             1.0             
Total Real 2.3             0.7          0.8          0.9          1.4          1.4          1.1             1.1             

Note:  Expenditures in $millions; Real totals in 2009 values  

(d) Gross Margin and Other Revenues 2003 – 2009 

Since 2003 our Company has experienced a decline in overall demand for natural gas, as previously 

discussed on page 109.  This is a result of declining use per customer rates, which have been only 

partially offset by a growing customer base.  Despite the decline in demand, the challenges in adding 

customers, and resulting decreases in use rates, Terasen Gas has been able to hold delivery rates 

relatively flat over the term of the PBR Period.  In fact, the decline in use rates over the years 2004 to 

2009 accounted for approximately 90 per cent of the total revenue deficiency over that same period, 

and contributed in large part to the delivery rate increases that were experienced. 

 

Customer growth, demand, and use rates were re-forecast annually in the process of setting rates for 

the following year, as part of the annual review process.  To the extent that Terasen Gas has been 

successful in forecasting customer additions, and the decline in use rates, these two factors together 

have not impacted the financial results of the Company.  Under the PBR Agreement, financial risk in this 

area has been limited to variances between forecast and actual results, with these variances shared 

equally between customers and the shareholder.  Over the PBR Period actual revenues (both gross 

margin and other revenues) were lower than the approved forecast amounts, therefore this resulted in 

a reduction in the amount of earnings available for sharing.126

                                                           
126  See Appendix F-5 for a copy of Earned Return History 

 As can be seen from the following Table 

B-1-38, the negative contribution to the earnings sharing from the gross margin and the other revenues 

during the PBR Period was a total of $18.7 million. 
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Table B-1-38:  Gross Margin and Other Revenues reduced Earnings Sharing otherwise Available 

Projection
2004 2005 2006 2007 2008 2009 Total

Gross Margin
Actual/Forecast 473.4      478.5      492.7      486.2      491.3      502.9      2,925.0   
Approved 475.5      477.9      494.7      488.7      491.0      501.4      2,929.1   

Contribution to sharing (pre-tax) (2.0)         0.6          (1.9)         (2.5)         0.3          1.5          (4.1)         

Other Revenue
Actual/Forecast 20.1        23.3        22.7        22.0        21.8        20.9        130.9      
Approved 22.6        26.0        24.8        24.9        23.7        23.4        145.5      

Contribution to sharing (pre-tax) (2.5)         (2.7)         (2.1)         (2.9)         (1.9)         (2.5)         (14.6)       

Total pre-tax contribution (4.5)         (2.1)         (4.1)         (5.4)         (1.5)         (1.1)         (18.7)       

Actual

($ millions)

 
  

(i) Gross Margin 

Overall, the gross margin of the Company has shown a steady increase each year, as the annual revenue 

requirements have been calculated to reflect both growing rate base and cost of service including the 

impacts of both formula-based and other cost drivers that are re-forecasted annually. 

 

Variances between the approved and actual gross margin are primarily a function of higher or lower 

customer additions than forecast, and for the non-core customer classes, changes in the annual demand 

for individual customer classes.  The annual demand for non-core customers is heavily impacted by the 

economy and also industry-specific factors.  An example of industry-specific factors would include the 

U.S. housing market, which is significantly impacting the B.C. forestry industry.  The spot market for 

natural gas impacts consumption in the greenhouse sector, as our customers in that sector have fuel 

switching capabilities and are therefore able to respond to shorter-term fluctuations in the price of 

natural gas.  Additionally, the conservation targets outlined in the B.C. Energy Plan are expected to 

impact the Education, Government Buildings, and also Commercial/Office Building sectors, as those 

sectors continue to improve efficiencies. 

(ii) Other Revenue 

Other revenue has been relatively flat throughout the PBR Period.  In 2005 there was a significant 

increase in other revenue due to increased SCP revenues related to the replacement of the PG&E Energy 

Trading contract with the Northwest Natural contract.  In 2009, other revenues are expected to decline 

from levels experienced in 2008.  This is due to expected declines in both connection fee revenues and 

also late payment charges.  Connection fee revenue is highly dependent on customer additions, which 

given the slowdown in the housing market are declining significantly from 2008 levels.  Late payment 
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charges are projected based on past experience, and expressed as a percentage of overall revenue, 

which is expected to decline from 2008 levels.  

 

Variances between the approved and actual other revenues were almost entirely due to late payment 

charge revenues.  For purposes of the PBR Agreement, late payment charges were calculated based on a 

formula, which on average has been $2.4 million higher than the actual level of late payment charge 

revenue received. 

 

As stated above, for the PBR Period, gross margin and other revenue in aggregate resulted in a 

reduction to the earnings available for sharing. Fortunately, for customers and the Company the 

previously described O&M expense savings and the effect of the capital expenditures savings over the 

period more than offset this. 

(e) Exogenous Factors 

During the term of the PBR Period, the Company received special treatment for Exogenous Factors.  

Customers’ rates were adjusted for those exogenous factors that were beyond the control of the 

Company including: judicial, legislative or administrative changes, orders and directions; catastrophic 

events, by-pass or other similar events imposed on Terasen Gas which were not reflected in the 2003 

base upon which subsequent year’s rates were set.  Also included in Exogenous Factors were changes in 

Generally Accepted Accounting Principles, standards and policies.  Changes in revenue requirements 

resulting from directions from the Commission were also to be treated as Exogenous Factors.  

 

Terasen Gas applied for and received Exogenous Factor treatment during the years 2004 to 2009 for: 

 

Government Policy Changes and Legislative Changes 

• Ontario Securities Commission Compliance Costs 

• PST Reassessment re Southern Crossing Pipeline 

• Carbon Tax Implementation 

• Olympic Security Costs 

• Unforecasted annual changes to income tax rates 

 

Changes resulting from directions of the Commission 

• BCUC Levies 
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GAAP Changes 

• Accounting Guideline AcG 15 Consolidation of Variable Interest Entities 

• Inventories 

• IFRS Implementation Costs 

 

During the term of the PBR Period, the exogenous factor treatment existed to capture the material 

impacts of many of the same external cost drivers discussed in Part III, Section A, External Situational 

Context.  As the PBR Period comes to an end, it is consistent and necessary that Terasen Gas reflect the 

impact of these same factors in the forecast of revenue requirements.   

(f) Summary of Financial Results over the PBR Period 

The incentive mechanisms that were included in the PBR Agreement created a framework that 

encouraged the Company to actively pursue and achieve efficiencies, for the benefit of customers and 

the Company, without sacrificing service quality. Terasen Gas accepted the challenge that the incentives 

presented and throughout the PBR Period strove to capture all of the efficiencies available, while at the 

same time maintaining its commitment to service quality.  The efficiencies and cost savings achieved 

were significant and Terasen Gas believes it has realized all of the opportunities it had for substantive 

efficiency gains during the PBR Period, and as a result, customers and the shareholder have equally 

realized the benefits of these efficiencies. A chief result of these efficiency gains is that projected O&M 

expenses and capital expenditures for 2009, after consideration of inflation for the period, are lower 

than the levels included in the 2003 Decision, which formed the basis for the formulaic driven costs 

included in the PBR Agreement.  Terasen Gas intends to continue to pursue efficiencies in its pursuit of 

continuous improvement and Operational Excellence now and into the future. 

(6) TRUSTED AND RESPECTED OPERATOR PAST SUMMARY 

During the 2004 through 2009 period Terasen Gas has demonstrated its commitment to providing our 

customers with safe, reliable, and cost effective service.  The Company’s pursuit of continuous 

improvement and its focus on Operational Excellence has allowed for the realization of significant 

efficiencies through our prudent management of O&M expenses and capital expenditures throughout 

the PBR Period. The Company has achieved significant accomplishments in its operations performance, 

which have helped to allow the realization of efficiency gains.  As a result, customers have benefited 

significantly through the Earnings Sharing Mechanism, and have seen delivery rates remain relatively flat 

over the period. The Company has demonstrated that it has taken a leadership role in the stewardship 
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of the environment, and public safety. The Company has an effective governance structure in place and 

has placed an appropriate emphasis on employee safety, retention, attraction and motivation, which 

have all contributed to financial success, in addition to the high levels of customer satisfaction that have 

been achieved in meeting the SQI’s under the PBR Agreement. 

 

The Company intends to maintain its focus on continuous improvement and its pursuit of Operational 

Excellence now and into the future. The next section of the RRA will describe how the Company looks to 

do this. 
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2. The Future 

With the PBR Agreement set to expire at the end of 2009, Terasen Gas is taking action that reflects our 

ongoing commitment to being a respected and trusted operator, providing safe, reliable and cost 

effective natural gas service as well as providing a broader range of energy solutions to our customers 

into the future.  Terasen Gas has a continued need to focus on Operational Excellence, including 

managing O&M and capital expenditures effectively and efficiently so that it continues to meet the 

increasing expectations of its customers, regulators and policymakers.  The Company’s commitment will 

include assistance and education that will allow British Columbians to understand the appropriate uses 

of different forms of energy leading to greater energy efficiency and conservation and promote the use 

of innovative energy technologies.   

 

The Company intends to remain focused on continuous improvement and Operational Excellence in 

2010 and 2011.  The five key areas of management focus will continue to be:  

1. Customer Service 

2. Management Excellence 

3. Operational Performance  

4. Employees 

5. Prudent Cost management 

 

Below we outline what Terasen Gas must do in each of these areas if it is to continue to be a trusted, 

respected operator that meets the evolving needs of our customers.   

 

2.1. We Intend to Meet the Evolving Expectations of Customers and Communities We 
Serve through the Delivery of Quality Service 

Terasen Gas is proud of the level of service that it has provided customers throughout the PBR Period. 

Yet as it looks to the future, especially in light of the major challenges that have been identified in the 

External Situation Context Section, the Company recognizes that it cannot stand pat.  Terasen Gas is of 

the view that it is critical to the long-term success of the Company and the customers we serve that it 

enhances its focus on efforts aimed at maintaining and improving customer service and satisfaction and 

that it does so across a broader suite of services and offerings.  

 

Our customers and communities are increasingly looking for efficient energy solutions that support 

conservation.  The province is encouraging and accelerating this movement through climate change 

policy and legislation as discussed previously.  Terasen Gas is well positioned to work with customers 

and communities to provide integrated energy planning and solutions that allow them to address overall 
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energy efficiency, climate change policy and legislation.  The Company is committed to doing so.  In 

addition to enhancing customer care service quality, Terasen Gas’ initiatives, broadly speaking, are two-

fold: (1) EEC programs; and (2) pursuing opportunities to provide alternative energy solutions.  

 

The Company sees the following realities associated with providing service to customers in the future: 

1. Terasen Gas must enhance its customer care service quality; 

2. Terasen Gas’ customers – and the province of B.C. – are increasingly looking for efficient energy 

solutions that support conservation, through EEC programs; and 

3. Terasen Gas is committed to working with customers and communities to provide integrated 

energy planning and solutions that allow them to address overall energy efficiency, climate change 

policy and legislation. 

 

These points are elaborated upon below.  

2.1.1. Terasen Gas must Enhance its Customer Care Service Quality. 

Although the Company has largely met targets related to the SQI’s throughout the PBR Period, Terasen 

Gas recognizes it must enhance its customer care service quality going forward.  To address the long-

term provision of Customer Care services, on June 2, 2009, we have filed our Customer Care 

Enhancement Project application with the expectation that the new project components will go live on 

January 1, 2012.  This is a critical component of the Company’s long-term strategic direction. In the 

shorter term, as reflected in this Application, starting in 2009 and through the 2010/2011 forecast 

period the Company will be increasing its efforts to improve the quality of our customer care activities 

while bridging to an orderly transition for implementation of the new customer care delivery model 

effective 2012.  The details are described in Part III, Section C, Tab 6. 

2.1.2. Terasen Gas’ Customers – and the Province of B.C. – are Increasingly Looking for 
Efficient Energy Solutions that Support Conservation through EEC Programs.  

In the Company’s recent EEC Application, a broad portfolio of EEC program areas was proposed.  The 

Commission stated in its Decision, however, that the portfolio of programs was not comprehensive and 

would have to be augmented.  The Commission’s Decision directed Terasen Gas to pursue further EEC 

programs for industrial and low income customers.  With this Application, Terasen Gas seeks approval to 

expand the existing EEC portfolio and spending in these areas in 2010 and 2011, with the same financial 

treatment reflected in the Commission’s recent EEC Decision.   The details of the proposal are described 

in Part III, Section C, Tab 3 of the Application. 
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2.1.3. Terasen Gas is Committed to Working with Customers and Communities to Provide 
Integrated Energy Planning and Solutions that allow them to Address Overall Energy 
Efficiency, Climate Change Policy and Legislation.  

While there is a growing focus on energy efficiency and reducing the GHG emission coming from the 

consumption of this energy, Terasen Gas considers natural gas to be a foundational fuel that is an 

integral part of an efficient, integrated energy system.  It will continue to play a significant role into the 

future.  Alternative energy solutions are an important and complementary aspect of TGI’s overall 

strategy to meet the evolving needs of customers and communities. Offering new and integrated 

alternative forms of energy, in conjunction with natural gas, also responds to the province’s energy 

policy and climate action objectives.   

 

It is incumbent upon Terasen Gas to have meaningful input into the development of policy and 

regulations, as well as undertake meaningful consultation with First Nations, other stakeholders and the 

public. We aim to continue providing information to, and enhancing our dialogue with, stakeholders, 

regarding appropriate energy solutions.   Increasingly, however, customers expect Terasen Gas to not 

only provide information and advice, but to also deliver on a range of energy solutions including gas, 

energy efficiency and conservation and alternative energy.  Terasen Gas intends to respond to climate 

change policy and legislation, and their implications for customers and communities, by offering 

integrated energy solutions, including the use of natural gas, that support the customers and 

communities of British Columbia reduce their carbon footprint.  This will allow for the consideration of 

opportunities where natural gas is the right energy form in the right application, or where gas is a 

complementary fuel choice in an integrated solution where it might otherwise not have been considered 

on its own.   

 

As stated above, there is a growing acceptance that comprehensive energy planning can be optimized 

within communities, or at a community and end-user level, as evident by the establishment of such 

organizations as QUEST in recent years. Energy can be managed and often used in a community setting 

more efficiently than if end users are working independently.  For example waste energy (such as waste 

heat from a refrigeration process) within a community can be recovered rather than lost.  Community 

boundaries include not only those most commonly defined on the basis of local government boundaries 

such as municipalities, but also at the neighbourhood level where a large residential development now 

incorporates energy planning in its development process, and at times may expand across municipal 

boundaries.   QUEST White Paper I states that: 

• “The community, with its use of energy in houses, business, institutions, industry and 

transportation, is the most promising place to act. 
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• An integrated approach at that level allows balancing energy demand and supply between 

different sectors, accounting for the impact of one system versus the other, and leads to optimal 

results in providing community services. 

• Integration of energy systems at the community level brings the maximum economic, social and 

environmental benefits.” 127

 

The QUEST White Paper II also sets out the following six principles for consideration in designing energy 

systems: 

 

• Improve efficiency – first, reduce the energy input required for a given level of service; 

• Optimize “exergy” – avoid using high-quality energy in low-quality applications; 

• Manage heat – capture all feasible thermal energy and use it, rather than exhaust it; 

• Reduce waste – use all available resources, such as landfill gas, gas pressure drops and 

municipal, agricultural, industrial and forestry wastes; 

• Use renewable resources – tap into local biomass, geothermal, solar, and wind energy; and 

• Use grids strategically – optimize use of grid energy and as a resource to optimize the overall 

system and ensure reliability. 128

 

It is with this view that Terasen Gas believes that it must offer more than natural gas to customers.  We 

must also be involved at the community level to help promote energy efficiency and be able to provide 

solutions that are good both for existing and new customers. 

 

 

The majority of B.C. municipalities have committed to the provincial government to become carbon 

neutral by 2012.129 In turn this obligation will be reflected in local bylaws and thus change the way 

developers must plan for energy requirements, in the buildings and communities they design.  Local 

governments have long been important partners for Terasen Gas, but they have now become even 

more critical to the long-run success of the Company.   Using a community view, or QUEST approach, 

and the SMART Gas Strategy for BC130

                                                           
127  See Appendix C-22 for a copy of QUEST White Paper I 
128  See Appendix C-49 for a copy of QUEST White Paper II 
129  See Appendix C-17 for a copy of List of Local Governments who have signed B.C. Climate Action Charter  
130  See Appendix C-14 for a copy of A Vision for British Columbia’s Energy Future: Smart Gas Strategies 

, utilities can play a significant role in developing community 

energy solutions to meet community and customer needs.  Accordingly, Terasen Gas is of the view that 

its proposal and its proposed costs associated with increased activity in this regard, as included in this 

Application are reasonable and appropriate. 
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Terasen Gas is committed to creating the long-term solutions and business models that will allow its 

customers and communities to permanently draw upon alternative sources of energy, often in 

conjunction with natural gas.  The Company has undertaken projects that reflect this commitment.  TGI 

will begin to offer the following alternatives in the next several years, as reflected in this Application: 
 

i. Bio-gas  
ii. LNG and CNG for transportation tariffs 

iii. Solar Thermal   
iv. Geo Thermal and, 
v. District Heating 

As set out in Part III, Section C, Tab 3, the Company proposes a regulatory model to facilitate our pursuit 

of opportunities in these areas.  This model includes specific economic tests, similar in nature to the 

Company’s Main Extension (MX) Test.  The purpose of these tests will be to ensure that the cost of 

providing service to the prospective customers will not unduly impact existing customers.  The addition 

of new customers who will bear a portion of system costs will help to offset the impacts of declining use 

rates on the existing customer base.  Terasen Gas seeks approvals for various new rate schedules and 

recovery of the costs associated with providing these service to customers, as set out in Part III, Section 

C, Tab 3.  We believe that it is in the interest of both existing and future customers that Terasen Gas not 

only be able to offer these services, but that the programs, development and sales costs of these 

activities for the forecast period form part of the costs to be recovered from customers as part of this 

RRA.  

Terasen Gas’ broad geographic presence in B.C., along with its core operating competencies, and our 

position of trust with our customers, positions us well to serve the evolving needs of customers and 

communities.  Customers will realize the additional benefits of economies of scale and transparent 

regulatory oversight to ensure prudent and reasonable provision of innovative energy technologies and 

energy solutions applications. District energy systems, expanded EEC programs, participation in energy 

and community planning considerations, are all opportunities for a regulated public utility and are 

consistent with the expectations, goals, and objectives of government policy in B.C. and related 

regulations currently in place or under development.  

 

2. Terasen Gas Intends to Continue to Pursue Excellence in Management and Enhance its 
Governance Structures 

Our strong corporate governance structures (described in Part III, Section B, Tab 1), with clear division of 

management responsibilities and well defined policies and procedures have been instrumental in our 

success in achieving Operational Excellence.   Terasen Gas must continue to invest in the controls and 

management constructs (including IT Systems) that will ensure that we continue to meet and exceed 

evolving corporate governance and regulatory requirements.   Terasen Gas has identified several areas 
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that require additional focus and new investment related to security, safety and business interruption 

preparedness as described below.  

 

As a responsible operator Terasen Gas must continue to increase our efforts to improve safety 

measures.  Terasen Gas must take the necessary steps to ensure an appropriate level of security for 

both its physical assets (pipes, stations and buildings) and soft assets (computer systems and 

infrastructure).  This will include enhancing its capabilities related to disaster recovery, business 

continuity and emergency response programs. We also believe that there is a need to increase the 

awareness of customers and the public with respect to gas safety matters, in order to enhance public 

safety. 

 

Terasen Gas also recognizes that improvements must be made if the Company is to be fully prepared to 

respond to business interruption, regardless of the event.  Loss of access to applications and data for an 

extended period of time has been identified as a significant exposure of the organization that needs to 

be addressed.  The majority of companies in the Energy and Utility industry have formal IT / disaster 

recovery plans and there is a significant increase in aligning emergency planning, business continuity and 

disaster recovery.   

 

It will be critical to have an enterprise-wide strategy to mitigate risk from interruption.  While some 

departments within the Company have implemented solutions to address their individual recovery 

requirements, a corporate solution does not yet exist and the organization is at risk.131  Under the 

ownership of KMI, the direction was to utilize the existing KMI data centres and support staff for a 

formal Disaster Recovery site, providing significant cost reductions in capital and operating expenses.  

With the sale of Terasen to Fortis, that opportunity was no longer available so Terasen Gas is now 

undertaking a project  to provide for technology disaster recovery and business continuity in the event 

that the data centre is lost or a Terasen Gas facility is inaccessible or both.132

                                                           
131  i.e. SAP recovery provides financial statements, but would not support all of Finance nor any other business 

process utilizing it.  
132  Although detailed design and planning is not complete, the capital expenditure required for this capability is 

estimated to be in the $2M - $3M range and the ongoing operating cost to be almost $750K annually once 
completely implemented. 

   A comprehensive plan has 

been developed and the time has come to execute on this plan before any business interruption occurs, 

significantly hindering Terasen Gas’ ability to meet the needs of its customers.  
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3. Continued Focus on Operational Performance and Operational Excellence into the 
Future  

While Terasen Gas will continue to pursue Operational Excellence, the Company has exhausted 

opportunities for significant incremental efficiency gains.  During the PBR Period, discretionary operating 

expenses as well as basic capital requirements have been consciously constrained without 

compromising safety, reliability, and customers have benefited from the resulting efficiency gains with 

the shareholder being incented to initiate such gains by sharing in a portion of the savings while under 

the PBR Agreement. 

 

The current PBR Agreement has an efficiency factor equal to two-thirds of inflation, an implicit 

productivity improvement that is no longer sustainable. Certain expenditures, both O&M and capital, 

which had been pragmatically deferred cannot be deferred indefinitely. Expenditures will need to be 

made in the 2010/2011 forecast period.  Terasen Gas has implemented a predictive maintenance model 

that has allowed it to manage more effectively its maintenance investments around mean time to 

failure, which has allowed us to achieve cost savings to the benefit of customers and the Company.133

• Inflationary costs, i.e. increased internal/external labour costs, materials costs, etc.; 

   

Similarly, during the PBR Period, the Company has improved its predictive modeling ability for corrosion 

growth on pipelines, which has allowed Terasen Gas to more accurately determine the required timing 

of pipeline inspections and digs. 
 
We must continue to invest in the integrity and reliability of the energy delivery system.  This means 

that the Company must continue to ensure it is compliant with all changing codes and regulations.  

Legislation such as the Utilities Commission Act, Oil and Gas Commission Act, Workers’ Compensation 

Act, Environmental Management Act, Safety Standards Act, fire codes and safety standards, provincial 

and federal Emergency Acts, CSA Codes, and other legislation, regulations and bylaws define our 

corporate level of reporting and compliance activities.  These have been introduced in Part III, Section A, 

and Terasen Gas’ past performance was discussed in Part III, Section C, Tab 2.   

 

To ensure ongoing compliance to existing codes and anticipated new or changed codes, additional 

operating and maintenance funding is required.  There are four main drivers to the increases: 

• Growth, i.e. more services to inspect/maintain, more ROW to  clear, more external activity to 

control/monitor; 

                                                           
133  Historically maintenance was performed on a scheduled basis, whether needed or not.  During the PBR Period, 

maintenance was done in anticipation of failure.   
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• Asset age which increases risk profile i.e. more frequent inspections, more unplanned 

maintenance (repair), more replacements; and 

• New or changed code requirements. 

 

In addition to meeting these code requirements; Terasen Gas will continue to act as a responsible 

corporate citizen, having regard for the environmental impacts of our activities in the communities in 

which we do business.  As the future unfolds with increases to the provincial carbon tax and the 

anticipated introduction of Cap and Trade systems, the Company must ensure it continues its leadership 

in its environmental stewardship activities, even though these activities will cause upward pressure on 

the Company’s costs.  The Company is of the view that a proactive approach will be more efficient than 

taking a wait and see approach. 

 

4. Terasen Gas needs to increase its efforts in the Retention, Attraction and 
Development of its Employees 

As a prudent operator, Terasen Gas must invest in the people who deliver for our customers:  our 

employees. Notwithstanding the recent economic downturn, the Company is entering a critical stage in 

a labour market that is challenged on two fronts by an aging workforce and a limited supply of younger, 

skilled workers graduating from trades and technology programs.  In order to remain competitive and 

continue to provide the service our customers expect, we need to strengthen the foundation of our end-

to-end Talent Management systems and processes.  This need lies at the heart of the long-term Human 

Resources vision to “Retain, attract, develop and motivate the right people to achieve desired business 

results”.  We must continue to invest in the development of employees and address the demographic 

shift that we will experience if we are to maintain the safe, secure and reliable service our customers 

expect. 

 

One factor that has changed significantly for the Company is the challenge associated with recruiting 

qualified employees for many of the specialized positions we require at Terasen Gas.  The recruiting 

environment in recent years has been a fluid one, shifting from employers having to be highly 

competitive in their efforts to attract and retain qualified workers, to the current situation of employees 

having fewer choices during a time when many employers in various industries are laying off staff rather 

than hiring. 
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The Business Council of British Columbia reports that: 

 

“… despite a relative abundance of labour, ongoing churn, the highly specialized nature of many 

occupations and (at the margin) more retirements, employers are bound to have difficulty filling 

some positions. To some extent, there may be an emerging paradox of occupational specific 

shortages amid a large pool of people seeking work.” 134

Compounding this challenge for Terasen Gas is that the Company is facing a significant attrition risk over 

the next 5 years as record numbers of employees become eligible for retirement.  Terasen Gas’ 

workforce challenge is characterized by a demographic profile which shows that more than 48 per cent 

of current employees become eligible to retire, with either a reduced or unreduced pension, within the 

next 5 years (Note: figures do not include executives and are based on HR metrics produced as of 

December 31, 2008). 

 

 

135

                                                           
134 See Appendix C-50 for a copy of A Paradox of Shortages Among Plenty? 
135 See Appendix F-2 for a copy of Headcount History and Demographic Data 

 

 

Roughly 16 per cent of Terasen Gas’ workforce, or 198 employees, are eligible to retire in 2009 with an 

unreduced pension, yet these employees have chosen to continue working.  While deferral of 

retirement may be seen by some as a positive development that buys the employer additional time, it 

only delays the inevitable and can actually compound the problem.  If large numbers of employees defer 

retirement beyond the time when they might normally be expected to retire, the employer bears the 

risk and uncertainty of having large numbers of employees retire on relatively short notice, resulting in 

significant knowledge loss and insufficient time to hire and train replacement workers. 

 

By 2013, eligibility to retire with an unreduced pension increases to 27 per cent (or 339 employees).  Of 

those 339 employees, 113 are of COPE affiliation, 166 affiliated to the IBEW and 60 from M&E ranks.  

Normal employee attrition due to voluntary separation averages 3 per cent to 4 per cent per year 

(approximately 40 - 50 employees), which adds further pressure on the need to retain and attract 

workers.  The aging issue is most pronounced with our IBEW workers where 41 per cent of the IBEW 

workforce is currently eligible to retire with unreduced or reduced pensions. 
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Figure B-2-1: More Than one quarter of Terasen Gas Employees Are Eligible to Retire with Unreduced 
Pension Between 2009 to 2013 
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Note:   The number of employees who meet the criteria to retire with an unreduced pension sometime in 2009 are NOT 

carried forward or included in the numbers for retirement eligibility for 2010 and beyond.  Some employees are 
choosing not to retire when eligible. 

 

Knowledge and productivity loss is costly to the Company.  When employees leave, they take with them 

the experience and knowledge they have gained about Company information, processes and the 

business in general.  In an October 2008 report, the Conference Board of Canada stated: 

 

“The loss of corporate knowledge is another significant concern as workers retire.  To meet this 

challenge, the most common strategy is to hire an incumbent’s replacement prior to their 

retirement; this practice is slightly more common in the public sector (75 per cent) than in the 

private sector (64 per cent).   The use of job shadowing is another approach that is also much 

more widespread in the public sector than in the private sector.  In fact 40 per cent of public 

sector organizations use job shadowing as a knowledge transfer tool, as compared to just 15 per 

cent of private sector companies.” 136

                                                           
136   See Appendix C-42 for a copy of Harnessing the Power: Recruiting, Engaging and Retaining Mature Workers  
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If turnover is gradual, replacements can usually be trained by the employees remaining behind.  As well, 

productivity loss can more easily be absorbed because of the remaining employees’ ability to work 

efficiently, support their new co-worker, and potentially work overtime hours. 

 

The challenge posed by demographics is particularly acute within specific departments where pockets of 

employees are all eligible to retire within this time frame – potentially leading to the coincidental 

retirements of entire departments.  This is a challenge facing departments with employees who are 

highly technical or specialized, such as Corrosion Control, Right of Way Inspection, Transmission 

operations, and LNG operations.  As a result of this type of potential mass retirement, the Company has 

much less control and ability to stagger hires and facilitate knowledge transfer between employees.   

 

When multiple employees leave departments at the same time, the productivity loss is multiplied, due 

to:   

• Reduced productivity while new employees are learning their roles; 

• Reduced productivity and customer service while positions remain unfilled (particularly if the 

time-to-hire is lengthy); and 

• Increased short-term overtime costs while remaining employees fill in for departing or newly 

hired employees. 

 

Depending on the size of the department and the number of people who leave, there may be limited (or 

no) resources available to train employees, or to continue the work of the department while new 

employees are being trained.  When employees are not trained adequately, it creates potential safety 

and productivity issues, and can also result in breaches of standards, codes, and other regulations. 

 

One of the best ways to train a new employee is to create a job-shadow arrangement that has the new 

employee working alongside the person they are replacing (or another employee who is familiar with 

the job).  This gives the new employee: 

• exposure to what the job is on a day-to-day basis; 

• the opportunity to watch someone else perform the role; 

• immediate access to someone who can evaluate work they’ve done and answer questions they 

have about the role. 

 

However, it also results in increased training costs. 
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In a 2007 report, the CGA recognized that the degree and impact of an aging workforce is more 

pronounced for natural gas utilities than all other industries.  It goes on to suggest that natural gas 

utilities must adopt different strategies to address the aging workforce population to ensure the 

continuation of a highly skilled workforce.  In particular, the CGA recommends: 

 

“Natural gas utilities need to develop strategies that allow for some redundancy and overlap 

between new employees and upcoming retirees.  As well, new compressed training programs 

and innovative IT solutions will be required to better capture and transfer knowledge and 

experience.  To facilitate this transfer of knowledge and experience, natural gas utilities will need 

to make new investments.” 137

“Costs will increase as natural gas distribution companies work to address the challenges 

associated with an aging workforce.  The most significant cost increases will result from hiring 

replacement workers, increasing training programs, and the increasing cost of retention 

programs.  It is estimated that a 1 per cent increase in operating costs could reasonably be 

expected by utilities immediately and that costs could escalate up to 5 per cent over the next few 

years.” 

 

 

Terasen Gas is facing significant demographic challenges over the next several years which require 

additional resources to address.  The need for additional funding to ensure a competent and 

knowledgeable workforce that is able to maintain safe and reliable service is recognized by the CGA: 

 

138

1. Recruiting and on-boarding; 

 

 

As Terasen Gas looks forward, it needs to employ a variety of measures to ensure it has a skilled and 

competent workforce that sustains Operational Excellence for the benefit of customers and the 

shareholder.  There are three areas where the Company intends to focus its enhanced efforts over the 

two year RRA period: 

2. Training and employee development, and; 

3. Allowances for transitional headcount. 

 

These areas of focus are summarized below, and are explained in detail, including associated cost 

impacts, in Part III, Section C, Tab 6 of the Application. 

                                                           
137   See Appendix F-6 for a copy of Workforce Demographics: Addressing an Aging Workforce in the Natural Gas 

Distribution Sector 
138   Ibid  
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4.1. Recruiting and On-Boarding 

Terasen Gas must continue to evolve and improve its employer brand, and strengthen its position as an 

attractive and competitive employer.  This is necessary to ensure that the Company is able to attract 

people with the knowledge and skills to support its evolving business requirements.  The Company 

intends to implement targeted recruiting and advertising campaigns with First Nations and associations 

representing technologists, technicians and professionals (i.e. ASTTBC, BCIT, CGA, APEG).  The Company 

also intends to reach out to students, promote career opportunities and attract high performers for 

future employment opportunities through co-op and internship programs. 

4.2. Training and Employee Development 

The Company faces new challenges with regard to training and employee development.  These 

challenges relate not only to the anticipated increased volumes of hiring activity, but also the changing 

skill-sets and competencies required.  The Company is expanding beyond its traditional trades-focused 

training model to address the development needs of office employees and managers as well.  At the 

same time, TGI and IBEW representatives are working together to identify internal progression 

pathways from entry level field worker to more highly skilled positions to promote development within 

the organization and build more capacity for the senior, highly skilled positions.  

4.3. Allowances for Transitional Headcount 

To transition knowledge, skill and work from retiring employees to the new work force, especially in 

those departments that are expecting mass coincidental retirements, Terasen Gas intends to hire 

transitional staff before retirements occur.  The timeframe for any transitional hire will be determined 

for each individual job category within the departments based on complexity and the timing of the work 

process, in order to ensure effective knowledge transfer. 

  

In summary, Terasen Gas is of the view that it is prudent to increase its efforts in the retention, 

attraction, and development of employees in order to effectively meet the evolving needs of customers 

over the next two years. 

 

5. Prudent Cost Management to Provide for Efficiencies and Benefits to Customers  

Terasen Gas is prudently managing costs and resources and drawing on improvements made over the 

course of the PBR Period.  TGI is committed to continuing to provide for efficiencies and benefits to 

customers.  The current challenges facing the Company, however, will cause Terasen Gas to increase 

investment in 2010 and 2011 in order to continue to meet the evolving needs of customers. 
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The required increase will result in: 

1. Total operating expenses that increase, but which will be lower on a per customer basis than the 

2003 Decision (after adjusting for inflation); 

2. Capital costs that increase but are also lower on a per customer basis than those in the 2003 

Decision (after adjusting for inflation); and 

3. Significant upward pressure on the company’s cost structure and delivery rates driven by 

changes to accounting standards. 

 

These points are elaborated on below.  

 

5.1. While Total Operating Expenses will increase slightly, they will remain lower in real 
terms than the 2003 Decision level on a per customer basis 

The Company intends to continue to prudently manage its O&M expenses in order to deliver cost 

effective service to customers.   

 

A comparison of Terasen Gas’ O&M expenditures against other similar utilities shows that we are among 

the lowest on a per customer basis.  As we look to the future, it is necessary to increase the total level of 

O&M expenses in order to address a number of the significant challenges facing the Company.  This was 

discussed generally in the External Situational Context, and is discussed in more detail in Part III, Section 

C, Tab 6.   

 

Increases notwithstanding, we anticipate that costs on a per customer basis after adjusting for inflation 

will continue to be lower than the amount included in the 2003 Decision.  This represents continued, 

albeit modest, efficiencies as compared to the last test period reviewed through a revenue 

requirements application and hearing.  The Company views its forecast O&M per customer as a 

significant achievement, and a clear demonstration of its continued pursuit of Operational Excellence 

into 2010 and 2011.     

 

The items that will cause upward pressure on total gross O&M expenses in 2010 and 2011 (most of  

which the Company expects it would have sought “exogenous factor” treatment for, had the PBR 

Agreement still been in effect) are as set out below.  These items have been briefly described earlier in 

this section and are described in more detail in Part III, Section C, Tab 6.  

• The costs required to provide the products, services and meet the expectations of our growing 

customer base. 
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• The costs associated with meeting the increased governance requirements. 

• The costs needed to meet our growing operating requirements associated with system and 

operational safety, integrity, and reliability. 

o Steps are required to ensure an appropriate level of security for our assets, including 

computer systems and infrastructure.   

o The awareness of customers and the public with respect to gas safety matters needs to be 

increased in order to enhance public safety.  

• Expenditures that have been deferred, but which cannot be deferred beyond the forecast 

period. 

• The costs associated with the challenges facing the Company with respect to its retention, 

attraction and development of its employees, including the significant demographic challenges 

described previously. 

 

These items are described in more detail in Part III, Section C, Tab 6.   

 

In summary, the forecasted O&M costs included in the Application are prudent and required for Terasen 

Gas to meet the evolving needs of customers and the communities that it serves.  

5.2. Capital Costs will increase while, on a per customer basis, being lower than the 2003 
Decision level after adjusting for inflation 

Terasen Gas must continue to invest in the integrity and reliability of the energy delivery system in the 

future as well as continue to invest in the IT systems necessary to support business and growth.  The 

capital forecast included in this Application (Part III, Section C, Tab 9) reflects our commitment to 

continue to make these types of prudent investments.  The forecasted capital expenditures included in 

the Application are necessary for Terasen Gas to meet the evolving needs of customers and the 

communities that we serve. 

5.3. Significant Upward Pressure on the Company’s Cost Structure and Delivery Rates 
Driven by Changes to Accounting Standards 

As described in the External Situational Context Section of this Application, over the course of 2010 and 

2011 there will be considerable changes to financial reporting standards to which Terasen Gas will have 

to adhere.   Although these changes do not affect the overall costs to be incurred by the Company, they 

do affect the timing of when costs are to be recognized, and therefore affect the cost structure of 

Terasen Gas for the forecast period.  The most notable changes are changes to the methodology for 
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recording depreciation expense and overheads capitalized, which are discussed in detail in Part III, 

Section C, Tab 11.  Notwithstanding the fact that these items result in an increase in the Company’s 

revenue requirements and rates for the forecast period, Terasen Gas believes that it is obligated to 

reflect these changes in its RRA. 
 

Respected and Trusted Operator - Future - Conclusion 

 We must continue to provide safe, reliable and cost effective gas delivery service while beginning to 

offer alternative and integrated energy solutions in conjunction with natural gas.  The future holds both 

great promise for the province of B.C., Terasen Gas and its customers, yet it poses significant challenges 

for all groups. The time has come, after the successes of the PBR Period, to make additional investments 

to meet the evolving needs of our customers, the communities we serve and our shareholder.  

 

In the next twelve sections of this document we detail the proposals for which approval is being sought 

in this Application. 
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C. Continued Investments in Base Business and New Energy Solutions 

1. Introduction 

As TGI emerges from the six-year PBR Period, the overall picture is a favourable one with respect to the 

management of TGI’s controllable costs.  Customers have obtained a permanent benefit of significant 

savings during the PBR Period through prudent management.  These efficiencies achieved through the 

PBR Period have translated into a lower starting point for our per customer O&M forecasts in 2010 

(inflation adjusted) than was the case in 2003.  However, significant changes in TGI’s external operating 

environment, or what would have been characterized as “exogenous factors” under the PBR Agreement, 

have driven the need for a rate increase for 2010 and 2011.   

 

The revenue requirements and proposed approvals outlined in this Application are grounded in TGI’s 

commitment to meeting the needs of its customers, the communities in which it serves, and its 

shareholder, as well as investing in TGI’s employees.  As described in Part III, Section B, TGI must 

continue to invest in areas such as management excellence, customer service, operational performance, 

and human resources.  The proposed rates for 2010 and 2011 will allow that to occur in a manner that 

will benefit customers and the Company going forward.   

 

TGI has determined the Company’s delivery margin revenue deficiency to be $27.9 million in 2010 and a 

further $21.9 million in 2011 (cumulative total of $49.8 million), as compared to revenue from existing 

2009 delivery rates.  The proposed revenue requirements for 2010 and 2011 result in an effective 

delivery rate increase of 5.3 per cent in 2010 and an additional effective base delivery rate increase of 

4.1 per cent  in 2011 (cumulative increase of 9.4 per cent over two years).139  These proposed increases 

result in relatively modest changes to the annual bill of an average Lower Mainland residential customer 

with an approximate net increase of 2.8 per cent or $31 in 2010 and an additional 1.7 per cent or $19 in 

2011.140

                                                           
139  These delivery rate increases over the two year period, do not include the impacts of the proposed changes in 

ROE and Capital Structure Application that is before the BCUC. This process will have an impact on customers 
delivery rates if the application is approved as filed.  The order sought in this Application contemplates the 
adjustment of permanent rates to reflect the Commission’s decision in the ROE Application.  The Terasen Gas 
Customer Care Application that is also before the BCUC will not impact rates until 2012, based on TGI’s 
proposal. 

140  Based on typical annual consumption of a Lower Mainland residential customer consuming 95 GJ. This is also 
based on the current commodity and midstream charges effective April 1, 2009.  

   

 

The major contributor to the forecast revenue deficiency in 2010 and 2011 is mandatory changes to 

accounting standards.  The most significant of these accounting changes are: 
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• reductions in the amount of overheads capitalized; and  

• increases in depreciation expense.  

 

These two items, in aggregate, account for a cumulative impact of $42.9 million in 2010 and $43.4 

million in 2011.  Accounting changes also impacted the forecast gross level of O&M expenses, as has the 

introduction of new codes and regulations and changes to government policy.  In total, these three 

factors have contributed to an increase in the 2010 revenue requirements of $2.8 million and $4.5 

million in 2011.  But for these changes, the cumulative revenue requirements outlined in this Application 

of $27.9 million for 2010 and $49.8 million for 2011 would have been a revenue surplus of $17.8 million 

in 2010, and a deficiency of $1.9 million in 2011.  

 

The total gross O&M expenses have increased from the level included in the 2009 projection; however, 

when considered on a per customer basis and after adjusting for inflation, the costs in both 2010 ($245) 

and 2011 ($249) are lower than those included in the 2003 Decision ($266), which formed the basis for 

the PBR Agreement.  Terasen Gas views this result as a significant demonstration of the legacy of 

efficiency gains realized through the PBR Period, continuing to be in effect into the future for the benefit 

of customers. 

 

The most significant offsetting factor in the 2010 and 2011 revenue requirements is savings resulting 

from the rebasing of the benefits achieved through the PBR Period.  These savings total approximately 

$22.4 million and are composed of $6.7 million related to net O&M savings as TGI moves from a 

formula-based to a cost-driver approach to the O&M requirements, and a total of $19.3 million related 

to capital savings through reduced rate base and the tax-adjusted effects of reduced depreciation 

expense.   These are offset by some changes in the calculation of late payment charge revenue and 

income taxes. 

 

Another offsetting factor is an increase in sales margin and other revenues caused by increases in the 

customer base and increases in commercial use rates, and higher forecast SCP revenues.  These 

amounts total $12.7 million in 2010 and $15.1 million in 2011. 

 

In the next 12 sections of Part C, we describe in detail our plan for 2010 and 2011 to invest in our core 

gas business and also in alternative energy solutions which extend beyond our core business.  The 

sections are organized as follows: 
 

1. Introduction 

2. Revenue Requirements and Rate Proposals 
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3. Energy Efficiency and Conservation Expenditures and Alternative Energy Solutions 

4. Gas Sales and Transportation Demand 

5. Cost of Gas 

6. Operating and Maintenance Expenses 

7. Taxes 

8. Rate Base 

9. Capital Expenditures 

10. Capital Structure and Earned Return 

11. Accounting Changes and Other Policies 

12. Tariff Changes 

13. Financial Schedules 

 

In summary, TGI believes that the requested changes to rates and policies outlined in this Application 

are prudent and should be approved. 
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2. Revenue Requirements and Rate Proposals 

The Company’s revenue requirement reflects all of the inputs in the financial schedules, and takes into 

consideration all of the impacts described in this Application.  The revenue requirement increases 

Terasen Gas is requesting are based on sound research and forecasting, utilizing our knowledge and 

experience to determine what the Company believes is the likely course of events over the upcoming 

forecast periods of 2010 and 2011.  

 

We have determined the Company’s revenue deficiency to be $27.9 million in 2010 and $21.9 million in 

2011, (cumulative increase of $49.8 million) as compared to existing 2009 delivery rates.  This is 

equivalent to an approximate effective base delivery rate increase of 5.3 per cent in 2010 and an 

additional effective base rate delivery increase of 4.1 per cent (cumulative increase of 9.4 per cent) in 

2011.141

a) Revenue Requirements – Forecast Period 

 

The following sub-sections 2 through 8 will discuss each separate component that makes up the total 

revenue requirement for 2010 and for 2011.  The revenue requirement increases summarized below are 

required for Terasen Gas to continue to meet the needs of our customers, the communities in which we 

serve, and our shareholder, as well as invest in our employees. 

 

                                                           
141  See Appendix J-7 for TGI’s Proposed Tariff Continuity and Bill Impact Tables for 2010 and 2011 
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Table C-2-1:  Revenue Requirements Reflect Needs of Stakeholders142

Incremental Cumulative
2010 2011 2011

($  Millions) ($  Millions) ($  Millions)

Rebase from Formula Capital and O&M

Rate Base- Net Plant in Service
Equity Finance Expense  $  (2.0)  $      -  
Debt Finance Expense (3.0)     -      

Utility O&M (8.0)     -      

Overheads Capitalized 1.3      

After Tax Depreciation (10.0)   -      
Tax Impacts of Rebase Depreciation (4.3)     -      

Other Revenue 2.6      -      

Taxes 1.0      (22.4)$          -      -$             (22.4)$          

Volumes/Revenue Related

Change in Gross Margin due to Customer Growth (4.6)$   (3.7)

Change in Use Rate (4.7) 4.7      

Change in Other Revenue (1.6) (1.9)     

All Others (1.8)     (12.7)            (1.5)     (2.4)             (15.1)            

O&M Forecast

Change in overheads capitalized- change in O&M (1.2)     (0.7)     

Change in O&M & Vehicle Lease Forecast 14.9    13.7             11.5    10.8             24.5             

Depreciation & Amortization Forecast

After Tax Change in Depreciation from GPIS Additions/Retirements 3.7      2.3      

Change in Amortization (2.2) 1.5               4.0      6.3               7.8               

Other

Higher Property Taxes 1.6 1.0      

Change in Income Tax Expense (0.4) (0.1)     

Rate Base changes to support customer growth 1.8 2.5      

Interest Expense 2.1 5.4      

Rounding Difference 0.2 5.3 (0.1)     8.7 14.0 

Total Revenue Increase/(Decrease) Before Accounting Standard Changes (14.6)$          23.4$           8.7$             

Accounting Standard Changes

Change in Overhead Capitalized Rate & Methodology 11.2    -      

Impacts on O&M (0.3) 10.9             (2.0) (2.0)             8.9               

After Tax change in Depreciation Rates 20.8    0.4      
After Tax change in Depreciation Commencement 1.9      -      
Tax Impacts of Depreciation Changes 9.0 31.7 0.1 0.5 32.2 

Total Revenue Increase from Accounting Standard Changes 42.6$           (1.5)$            41.1$           

Net Revenue Increase (Section C, Tab 13-1, Schedule 2 and 3, Column 6, Line 15)  $          27.9  $          21.9  $          49.8 
June 12, 2009

 

 

                                                           
142 See Part III, Section C, Tab 13, Schedule 1 
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As demonstrated in the table above, the main components of the increase in revenue requirements are 

the change in depreciation rates and policy associated with the adoption of IFRS, the change in the 

overhead capitalized also associated with the adoption of IFRS (both Part III, Section C, Tab 11), and the 

changes in operating and maintenance expense (Part III, Section C Tab 6), offset by the transitional 

impacts of moving from formula-driven capital and O&M expenditures to forecast. 

(1) TRANSITIONAL IMPACTS – FROM FORMULA TO FORECAST 

The 2009 revenue requirement was determined according to the PBR formula, and as such reflects the 

formula-driven capital and O&M amounts in both the 2009 costs and the 2009 rate base.  The impact of 

the formula plant on the 2009 rate base is a decrease of approximately $69 million which translates to a 

decreased revenue requirement of approximately $5.0 million.  In addition, embedded in the 2009 

revenue requirement was $8.0 million of formula versus forecast O&M (net $6.7 million including 

capitalized overheads) and $10.0 million of formula versus forecast depreciation expense which 

together translate into an $21.0 million decrease in revenue requirement when comparing formula to 

forecast (the depreciation impact is grossed up for taxes).  These revenue requirement decreases are 

somewhat offset by a decrease in the amount of late payment charge revenue of $2.6 million, which had 

been calculated under a formula, and a $1.0 million increase in tax expense resulting from changes in 

timing differences.  The total of all these impacts is a decrease in the revenue requirement of $22.4 

million resulting from moving from formula to forecast.   

(2) GAS SALES AND TRANSPORTATION 

For purposes of calculating the change in revenue requirement, there are a number of items within Part 

III, Section C, Tab 4, Gas Sales and Transportation that have a significant impact, the largest of which in 

2010 and 2011 is the increase in volume associated with customer growth. 
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Table C-2-2:  Customer Growth Results in Decreased Revenue Requirements 

2010 vs 
2009

2011 vs 
2010

Growth in Residential customers (1.7)           (2.0)          
Reduction in use rates for Residential customers 4.7            4.8           
Growth in Commercial customers (2.9)           (1.7)          
Increase in use rates for Commercial customers (9.4)           (0.1)          
Growth in other core customers (0.8)           0.1           
Decline in use rates for other core customers 0.4            0.1           
Growth in industrial customers (1.9)           (1.8)          
Increase in SCP revenues (1.7)           (2.0)          
Decrease in other revenues 0.1            0.1           
Change in forecast industrial customer volumes 0.5            0.1           

(12.7)         (2.4)          

($ millions)

 
  

The items in the table above are discussed more fully in Part III, Section C, Tab 4, and have been properly 

reflected in the calculation of the Company’s revenue requirement. 

(3) OPERATIONS AND MAINTENANCE EXPENSES 

As discussed in Part III, Section C, Tab 6, O&M increases from 2009 projection are required In order to 

meet the evolving needs of our customers and shareholder and to provide safe, reliable and cost 

efficient service to customers.  The business drivers behind these O&M changes on the 2010 and 2011 

revenue requirements are summarized in the table below. 

 

Table C-2-3:  O&M Funding to meet our Customers’ Needs Results in Increased Revenue 
Requirements143

2010 vs. 
2009

2011 vs. 
2010

Labour inflation and benefits 2.8             5.3             
Government policy 0.6             0.1             
Codes and Regulations 5.2             2.1             
Customer Expectations 4.5             0.6             
Demographics 0.8             0.2             
Accounting Changes (3.1)            (0.5)            
Service Enhancements 3.6             1.7             
  Total 14.4           9.5             

($ millions)

 

 
 

The items in the table above are discussed more fully in Part III, Section C, Tab 6, and have been properly 

reflected in the calculation of the Company’s revenue requirement. 

                                                           
143  See Part III, Section C, Tab 6, Table C-6-3 O&M Incremental Funding to Meeting our Customers Needs 
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(4) CAPITALIZED OVERHEADS 

As discussed in Part III, Section C, Tab 11 Accounting and Other Policies, IFRS requirements allow only 

directly attributable overhead to be capitalized.  Terasen Gas has completed a study of overheads 

capitalized under IFRS guidelines, which has resulted in a decrease in the overheads capitalized rate 

from 16 per cent of adjusted Gross O&M to 8 per cent of Gross O&M.  The impact of this on revenue 

requirements is a decrease in overheads capitalized and resulting increase in revenue requirements of 

$11.2 million.  This impact is offset in both years by increased capitalized overhead on higher gross O&M 

(2010 impact is $1.2 million with an additional impact in 2011 of $0.7 million). 

(5) DEPRECIATION AND AMORTIZATION EXPENSE 

As discussed in Part III, Section C, Tab 11, Accounting and Other Policies and also Part III, Section C, Tab 

8, Rate Base, there have been significant changes to the calculation of depreciation expense as a result 

of IFRS.  This has resulted in an increase to depreciation expense of $22.7 million.  Of this, $20.8 million 

is related to an updated depreciation study and a further $1.9 million results from a change in the timing 

of commencement of depreciation.  Additions in 2010 and 2011 have resulted in higher depreciation 

expense of $3.7 million in 2010 and a further $2.3 million in 2011.  Since the impacts on depreciation of 

the accounting changes are not deductible for income tax purposes, the total impact on revenue 

requirements for these items needs to be grossed up.  The revenue requirement impact of all of these 

changes is an increase of $35.4 million in 2010 and a further $2.8 million in 2011. 

 

In addition, amortization expense has declined $2.2 million in 2010 but then increased $4.0 million in 

2011.  Both of these amounts are after-tax, so the impact to revenue requirements is as stated. 

(6) TAXES 

As discussed in Part III, Section C, Tab 7, forecasted levels of property taxes and changes in income tax 

rates, new taxes, and changes to CCA rates all have an impact on the revenue requirement calculation.  

The property tax increases of $1.6 million and a further $1.0 million in 2011 both serve to increase 

revenue requirements.  Other changes to income tax rates and timing differences will result in an 

offsetting decrease in revenue requirements in 2010 of $0.4 million and 2011 of $0.1 million.  

(7) RATE BASE 

Terasen Gas earns a return on rate base, so changes in the amount of rate base affect the amount of 

return included in the revenue requirement by approximately 3.0 per cent of that change.  The rate base 

proposals contained in Part III, Section C, Tab 8 Rate Base contribute $1.8 million to the 2010 revenue 

requirement and a further $2.5 million to the 2011 revenue requirement.  
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(8) FINANCING COSTS 

The final component of the revenue requirement calculation is financing costs.  Financing costs are 

discussed in Part III, Section C, Tab 10, Capital Structure.  The amount of financing required is 

determined by the rate base; the financing costs themselves are determined by a combination of the 

amount of financing and the forecast interest rates.  Increases in financing, caused by higher rate base, 

results in $4.7 million of additional financing costs in 2010 and $6.6 million of additional financing costs 

in 2011.  This is offset in both years by changes in interest rates, mitigating this impact by $2.6 million in 

2010 and $1.2 million in 2011, resulting in a net increase associated with financing costs of $2.1 million 

in 2010 and an additional $5.4 million in 2011. 

 

The revenue requirement changes discussed above are translated into customer delivery rate impacts 

by comparing the resulting revenue deficiency with the existing gross margin.  The percentage change is 

applied to all existing delivery rates.   

b) Rate Proposals 

In this RRA we are proposing changes to the volumetric and demand based delivery charge, the earnings 

sharing mechanism rate rider (“ESM Rider”) and the revenue stabilization adjustment mechanism rate 

rider (“RSAM Rider”). 

 

Delivery Rates 

The proposed delivery rates reflect the 2010 and 2011 revenue requirements and result in an effective 

delivery rate increase of 5.3 per cent in 2010 and an additional effective base rate delivery increase of 

4.1 per cent  in 2011 (cumulative increase of 9.4 per cent). 144

                                                           
144  See Appendix J-7 for TGI’s Proposed Tariff Continuity and Bill Impact Tables for 2010 and 2011 

  

 

To support our Energy Efficiency and Conservation Program and to meet the evolving needs of our 

customers, we propose that the basic charge and administration fees be held at existing approved 2009 

levels.  As such, the proposed volumetric and demand based delivery rates have been adjusted to 

account for the revenue that would have been collected from the changes in the basic charge or 

administration fees in 2010 and 2011.   

 

Moving towards a larger volumetric component of the bill enhances the ability of our customers to 

experience benefits gained by reducing their usage through their participation in our EEC programs as 

well as through their overall energy efficiency awareness.   
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ESM Rider (Delivery Rate Rider 3) 

The ESM Rider reflects a 2009 projected earning sharing amount owing to customers of $18.0 million at 

December 31, 2009.  As noted in the Rate Base discussion (Part III, Section C, Tab 8) we are proposing 

that this balance be returned to customers over a two-year period as opposed to the one year period as 

approved in Commission Order No. G-51-03, to align the ESM rider with the impact of the End-of-Term 

Capital Incentive Sharing Mechanism and to smooth out the rate impact associated with the expiration 

of the ESM rider. 

 

In addition to the 2009 projected balance owing to customers, a true-up of $0.7 million for the 2008 

actual ESM amount is reflected in the 2010 rider.  The ESM amounts for 2010 and 2011 are offset by the 

End of Term Benefit Mechanism applicable for each year of $3.6 million and $1.5 million respectively 

(total of $5.1 million).145  All three components result in a credit rate rider of $0.040/GJ in 2010 and a 

further credit of $0.006/GJ in 2011, resulting in a total credit rider of $0.046/GJ in 2011, for a Rate 1 

Residential customer.146

                                                           
145  Part III, Section B, Tab 2 Respected Operator, page 179 discusses the End of Term Benefit Mechanism and Part 

III, Section C, Tab 13, Schedule 69 provides the details of the calculation of the End of Term Benefit Mechanism 
applicable for 2010 & 2011 

146  Part III, Section C, Tab 13, Schedule 70 
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RSAM Rider (Delivery Rate Rider 5) 

The RSAM Rider reflects a projected balance of $13.2 million owing to customers at December 31, 2009.  

As noted in Part III, Section C, Tab 8, RSAM account balances will continue to be recovered from or 

returned to customers through Delivery Rate Rider 5 over a three year period.  This results in a credit 

rider of $0.053/GJ in 2010 which is reduced by of $0.001/GJ in 2011 for a total rider $0.052/GJ in 2011 

applicable to Rate Schedules 1, 2, 3, and 23. 

 

Interim Rate Reliefs 

As indicated in Section D, since a Decision on this RRA may not be in time for permanent rates to be 

implemented on January 1, 2010, Terasen Gas requests approval for interim rates effective January 1, 

2010.  The interim rates would apply to all non-bypass customers whereby the margin increase in rates 

calculated and shown on Financial Schedules (Part III, Section C, Tab 13, Schedules 22 and 24) would be 

made effective on an interim basis on January 1, 2010.  Any refund or under collection would be dealt 

with by way of a rate rider to refund or collect from customers the variance in interim rates versus 

permanent rates approved. 

c) Summary 

The Company’s revenue requirement reflects all of the inputs in the financial schedules, and takes into 

consideration all of the impacts described in this Application.  The revenue requirement increases of 

$27.9 million in 2010 and $21.9 million in 2011 are based on sound research and forecasting, using our 

knowledge and experience to determine the most likely course of events over the forecast period.  

 

When combined with the proposed ESM and RSAM rate riders, the changes in delivery rates required to 

address the revenue deficiencies in 2010 and 2011, result in relatively modest changes to the annual bill 

of an average Lower Mainland residential customer, with an approximate net increase to the annual bill 

of 2.8 per cent or $31 in 2010 and an additional 1.7 per cent or $19 in 2011. 147

 

 

 
 

                                                           
147  Based on a typical annual consumption of a Lower Mainland residential customer consuming 95 GJ. This is also 

based on the current commodity and midstream charges effective April 1, 2009.  
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3. Energy Efficiency and Conservation and Alternative Energy Solutions 

To remain a viable energy provider TGI must be able to offer complete energy solutions representing 

our base natural gas business in combination with both EEC programs and alternative energy solutions. 

TGI is well positioned to work with customers and communities to provide complete energy solutions 

and is committed to doing so.    

 

Terasen Gas’ proposal for 2010 and 2011 is: 

1. Increase EEC funding for 2010 over the currently-approved EEC funding to add interruptible 

Industrial customer programs and Innovative Technologies programs to the EEC portfolio, with 

all funding subject to the same financial treatment as approved in the EEC Decision;  

2. Reallocate funding from the amount approved in the EEC Decision for 2010 to low income and 

rental housing programs; 

3. Extend funding for 2011 for the entire EEC portfolio consisting of the above and currently-

approved EEC program areas, with all funding being subject to the same financial treatment as 

approved in the EEC Decision;  

4. Recovery in a deferral account of the revenues and ongoing O&M and the related expenditure 

of capital related to investment in energy solutions in NGV and alternative energy. 

5. Approval of Tariffs for Rate Schedule 6C – Natural Gas Compression and Refuelling Service and 

Rate Schedule 26 – Natural Gas Vehicle Transportation Service, and subsequently the cancellation of 

Rate Schedule 6A – General Service – Vehicle Refuelling Service.  

6. Approval of the economic models for evaluating new community energy solutions, and the 

proposed streamlined regulatory processes for approval of individual projects. 

 

 The approvals sought are reasonable and prudent and should be approved. 

a) Energy Efficiency and Conservation Programs 

The proposed increase in funding to support EEC programs for Interruptible Industrial customers as well 

as funding for specific Innovative Technology programs is consistent with the Commission’s EEC 

Decision.  The EEC funding sought for 2011, which matches the level of 2010 EEC forecast spending, will 

permit the ongoing funding in program areas approved in the EEC Decision.  We believe that the 

requested EEC funding is prudent and in the interests of customers 

 

On May 28, 2008, TGI and TGVI filed their EEC Programs Application, for funding of EEC programs for the 

2008-2010 period.  The application requested approval for a total of $56.6 million (for both TGI and TGVI 

collectively), capital treatment and amortization period of 20 years, and a portfolio methodology for 

evaluating the costs and benefits of the overall EEC portfolio.  On April 16, 2009, TGI and TGVI received 
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BCUC Order No. G-36-09 which approved funding in aggregate of $41.5 million ($34.4 million for TGI and 

$7.1 million for TGVI), capital treatment of all expenditures with an amortization period of 10 years, and 

approval of a portfolio approach to evaluating the costs and benefits of the overall EEC portfolio.  The 

Companies did not receive approval for expenditures for innovative technologies and the Companies 

were directed to bring forward projects in this program area for consideration as the projects become 

more fully developed.  The Companies were directed to commence a planning process for the 

development of an Industrial EEC program and file a report with the Commission within 90 days of the 

Decision.  The Company proposes that this reporting requirement is satisfied with the Industrial EEC 

information included in this filing. The Companies were also directed to proceed with a Joint Initiative 

relating to Affordable Housing and the Commission encouraged Terasen Gas to consider re-allocating 

funding from other approved areas of its overall spending as may be suitable.    

 

Table C-3-1 shows the breakdown of approved 2008-2010 funding by regulated entity and the expected 

timing of expenditures for 2009 and 2010.   

 

Table C-3-1: EEC Approved Funding for 2008-2010  

2010 Total

O & M Deferral O & M
Deferral 

(Forecast) Deferral
TGI ('000s)
Programs as per EEC 1,740$       744$          1,624$      7,258$      23,075        34,441$    
TGVI ('000s)
Programs as per EEC 452$          -$           497$        1,379$      4,726$        7,054$      

2008 2009

 
 

We are seeking approval for funding in 2011 for program areas outlined in the EEC Application and 

already approved by the Commission for 2010, with the reallocation of some of these funds to low 

income and rental housing programs as described below.  TGVI will be seeking approval for similar EEC 

expenditures in its revenue requirements application to be filed later this month.  We are also seeking 

approval of funding for 2010 and 2011 for Interruptible Industrial programs as well as funding for 

specific programs under Innovative Technologies.   For TGI in 2010, these new programs add $2.8 million 

to the amount approved by BCUC Order No. G-36-09.  An additional $6.5 million for 2011 is being sought 

for Interruptible Industrial programs and Innovative Technologies.  This spending is outlined in the table 

below.   The funding for EEC activities represents a placeholder for total dollar amounts that can be used 

to delivery programs to the benefit of customers. This funding envelope represents the total amount of 

dollars that would be spent by the Company on EEC activities for 2010 and 2011. However, over time, 

only the actual spend on EEC activities will be charged to the EEC deferral account and ultimately 

reflected in customers delivery rates. 
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Table C-3-2:  EEC Funding Sought for 2010 and 2011 

2010 2011

O & M Deferral O & M
Deferral 

(Forecast) Deferral Deferral
TGI ('000s)
Programs as per EEC 1,740$       744$          1,624$      7,258$      23,075        23,075$ 
Interruptible Industrial 435$          1,875$   
Innovative Technologies 2,334$        4,669$   
TGI Total 25,845$      29,619$ 

2008 2009

 
 

The basis for the funding requests is outlined in the following sections.   

(1) 2011 EEC PROGRAMS 

As noted, Terasen Gas wishes to extend to 2011 the programs approved by the Commission in Order No. 

G-36-09 for the three year period 2008-2010.  The expenditures for 2011 are set to match the forecast 

expenditures for 2010.  The breakdown of the programs and cost are the same as that approved in the 

EEC Application Decision, as outlined in the table below.  

 

Table C-3-3:  EEC Program Breakdown and Cost for 2011 

 2011 Program Area Description Budget Amount (000)

Incentives
Non-incentive 
Costs Total

Residential Energy Efficiency $2,818 $1,257 $4,075
Commercial Energy Efficiency $10,471 $4,292 $14,763
Residential Joint Initiatives $1,010 $337 $1,346

Residential
Conservation Education 
and Outreach $0 $1,445 $1,445

Commercial
Conservation Education 
and Outreach $0 $1,445 $1,445

Total $14,299 $8,776 $23,075  
 

We believe that these programs and expenditures are consistent with the approvals already received for 

the years 2008-2010 and therefore should be approved by the Commission.  The basis for the funding in 

these areas was outlined extensively in the EEC Application.  In support of this request TGI relies on 

information and appendices filed in the EEC Application that have been identified and included in 

Appendix G-1.148

                                                           
148  Included in Appendix G-1, included the TGI’s 2008 EEC Application and Appendices 1, 9, 10, 11 and 12 

  This information includes the Conservation Potential Review (“CPR”) and the Habart 
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report used to refine the results of the CPR. The evidence demonstrates the benefits of extending 

funding for a further year.  

 

TGI will use the same portfolio approach and same financial treatment as that approved in BCUC Order 

No. G-36-09 to assess TGI’s EEC expenditures.  The portfolio approach allows flexibility in allowing the 

Company to redirect dollars from one program area to another as long the TRC test for the portfolio as a 

whole is 1.0 or greater.  In this case, the portfolio under consideration would include all EEC programs, 

i.e. the previously-approved funding as well as the proposed new funding. 

(2) RE-ALLOCATION TO LOW INCOME PROGRAMS AND RENTAL HOUSING 

Of the EEC funding approved for 2010 and requested for 2011, TGI will allocate a minimum of $800 

thousand to conservation for the low income and rental housing sector, with the potential for an 

additional re-allocation.  The minimum proposed amount of $800 thousand for EEC activity for the low 

income and rental housing sector is based upon the annual proposed expenditure in the Joint Initiatives 

program area of Terasen Gas' EEC Application, and approved in BCUC Order No. G-36-09.   We are in the 

process of implementing EEC programming for the low income and rental housing sector for the 2009 - 

2010 period.   As such we believe we will be able to increase the funding toward the low income and 

rental sector above $800 thousand.  It is our intention to re-allocate an additional $1.6 million in funds 

from both the Residential and Commercial programs outlined above to low income and rental programs 

in each of 2010 and 2011.   

(3) INDUSTRIAL ENERGY EFFICIENCY 

This Application sets out our plan for the development of industrial programs including a revised 

Manufacturing and Industrial Conservation Potential Review (‘CPR”), stakeholder meetings, program 

development and lastly funding requests. As such, it addresses the following Commission directives in 

BCUC Order No. G-36-09:  

 

“The Commission Panel takes note of the MEMPR Letter of Comment, and directs Terasen to 

commence the planning process for the development of an industrial EE program and to file a 

report outlining the process contemplated and scheduling of the development plan with the 

Commission for review within 90 days of this Decision.  The matters addressed in the report 

should include those raised by MEMPR in Exhibit C4-1.” 
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Exhibit C1-4 (not C4-1) from the MEMPR broadly states that it notes the absence of an industrial energy 

efficiency program and that this may result in missed opportunities for energy reduction.  The MEMPR 

goes on to further state that: 

 

“Ministry submits that the Commission include in its final determination on the Application: 

 1. A requirement for the Companies to refine the CPR for the manufacturing sector at the 

earliest opportunity.  

a. Include the Companies’ largest manufacturing accounts in the CPR.  

b. Identify and develop specific DSM measures for the manufacturing sector.  

2. The Commission should establish a timeline for the Companies to submit for approval a 

supplemental application for manufacturing sector DSM measures.” 

 

With respect to the development of EEC programs for manufacturing sector, it is important to note that 

the approvals received via BCUC Order No. G-36-09 actually do include funding for industrial customers.  

The funding approved so titled “Commercial” customers includes those customers in sales Rate 

Schedules 2, 3, 4, 5, 6, and transportation Rate Schedules 23 and 25.  Of these, TGI considers Rate 

Schedules 4, 5, 6, 23 and 25 to represent primarily large commercial and industrial customers149150

Key in developing industrial and manufacturing programs for customers served under Rate Schedules 4, 

5, 23 and 25 as well as interruptible Rate Schedules 7, 22 and 27 is that since the time of both the 

Conservation Potential Review - Manufacturing Sector Report (“Manufacturing CPR”) (commissioned in 

2006) and the EEC Application, the industrial sector has significantly changed in scope and scale (this is 

further referenced in Part III, Section C, Tab 4).  Primarily, volumes have decreased in the industrial 

sector as a result of changes in the marketplace, fuel switching alternatives and changes in economic 

drivers.  For example the Manufacturing CPR identified a number of opportunities in the forestry and 

greenhouse sector.  Since the time of the Manufacturing CPR, forestry has significantly declined with 

many operations either closed, idled and in a number of cases, in bankruptcy proceedings.  Those that 

are operational may have difficulty raising capital for asset expenditures or have already taken steps to 

become efficient and that has partly led to their resilience.  Similarly, nearly all greenhouses have 

.    

Therefore the only customers who do not currently have access to any funding, and for which additional 

funding is required, are those in the Interruptible Rate Schedules 7, 22 and 27.  For customers in Rate 

Schedules 4, 5, 23 and 25, there is currently sufficient funding available, but TGI needs to further 

develop manufacturing process load programs for customers in Rate Schedules 4, 5, 23 and 25.   

 

                                                           
149  Note that in Rate Schedule 23 and 25, customers represented include heavy industry, strata corporations,  

institutions.  This is covered in greater detail in Section 5 of this application. 
150  Note that the programs described in the EEC Application do not include programs for industrial process energy 

efficiency programs for these rate schedules.  
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installed wood waste systems used as their primary energy source.  Gas has been used only as a backup; 

although due to recent low gas prices and increases in wood waste prices and lack of wood waste, we 

have seen an increase in gas use as a primary fuel.  As a result of these changes there may not be as 

significant an opportunity for gas related EEC programs for these industrial groups.   

 

To ensure that TGI provides programs that meet the customer’s needs, TGI needs to better understand 

the economic and environmental drivers of this diverse group of customers.  TGI proposes the following 

process for the design and implementation of a program to develop both programs for firm industrial 

customers served under Rate Schedules 4, 5, 23 and 25 as well as programs and funding for interruptible 

customers served under Rate Schedules 7, 22, and 27.    

(a) Stakeholder Consultation 

Stakeholder input is crucial to the development of any industrial EEC program due to the relatively small 

number of customers on industrial rates and the potential for the relatively large incentives needed to 

spur activity in the industrial sector negatively impacting rates for non-participants.  TGI convened a 

workshop with industrial customers, the MEMPR and other stakeholders on May 19, 2009.  Through this 

workshop and comments received from participants, it became apparent that TGI must do more work to 

develop programs to meet EEC needs of this group of customers.  There was support for additional 

funding and programs and energy efficiency audits.  However, participants and TGI acknowledged:  

• TGI does not have experience with developing industrial programs, and will require further time 

to develop suitable programs; and 

• Incentives and programs may have to be unique to either the industrial group or in many cases 

the individual customer.   

 

We will convene further industry specific workshops, and customer meetings concurrent with the RRA 

process.  The input gathered in the additional meetings and workshops will be invaluable in developing 

industrial EEC programs.   

(b) Update to 2006 Manufacturing Sector Report in Terasen Gas CPR 

TGI will commission an update to the 2006 Manufacturing CPR.  It has now been three years since the 

last Manufacturing CPR, and the market has changed significantly since the report was originally 

received by the Company in May 2006.  An updated report will give the Company a very high-level 

indication of the size and nature of EEC opportunities in this sector.  The findings will be then be 

validated with the MEMPR Industrial DSM Stakeholder Group.   



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 3:  ENERGY EFFICIENCY AND CONSERVATION AND ALTERNATIVE ENERGY SOLUTIONS PAGE 233 

(c) Initial High-Level Budget 

The budget below represents TGI’s initial, high-level estimate of the expenditures that will be required 

to support EEC activity for the interruptible industrial sector for 2010 and 2011.  It includes funding for: 

activity related to the workshops and customer meetings; an additional staff member with expertise in 

the Industrial and Manufacturing Sector; and, a series of in-depth energy savings potential studies, or 

mini-CPRS, with individual customers in the food processing, manufacturing and forest products sectors 

in 2010.  Collectively the workshops, meetings with individual customers, updated Manufacturing CPR 

and audits in 2010 will provide data for evaluating the provision of incentives budgeted for 2011.  TGI 

expects that the learnings from programs in 2010 and 2011 will help form the basis for expanded 

programs in the period 2012 forward. 

 

Table C-3-4:  TGI’s High-Level Budget of the Expenditures Required to Support EEC Activity for the 
Interruptible Industrial Sector for 2010 and 2011 

Industrial EEC
Preliminary Budget for RRA

2010
Item Budget Amount
Stakeholder Activity $5,000
Additional position to administer Industrial DSM 
Program $120,000
Consultant Update to 2006 Manufacturing CPR $100,000
Energy Savings Potential Studies
Food Processing Sector (3) $60,000
Manufacturing Sector (3) $60,000
Forest Products Sector (3) $90,000
Total Year 1 $435,000

2011
Item Budget Amount
Stakeholder Activity $5,000
Additional position to administer Industrial DSM 
Program $120,000
Incentives
Food Processing Sector (1) $500,000
Manufacturing Sector (1) $250,000
Forest Products Sector (1) $1,000,000
Total Year 2 $1,875,000  
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TGI will continue to provide leadership developing expanded EEC programs. We believe that the process 

for determining programs described above is prudent and will result in appropriate industrial energy 

efficiency program needs.  The funding request is reasonable and necessary to initiate a successful suite 

of industrial programs in the manner directed by the Commission.  We respectfully request that the 

Commission approve the above noted funding for industrial EEC. 

(d) Innovative Technologies  

In its April 16, 2009 decision on TGI and TGVI Energy Efficiency and Conservation Application, the BCUC 

stated that: 

 

“The Commission Panel considers that Innovative Technologies, NGV and Measurement 

programs can be appropriate vehicles for encouraging commercial development of technologies 

to reduce or replace natural gas consumption and related GHG emissions.” 

 

The BCUC further stated that: 

 

“The Commission Panel finds that there is insufficient evidence with respect to the nature and 

scope of the proposed program, and accordingly rejects the Innovative Technologies, NGV and 

Measurement program expenditures at this time. Terasen may wish to bring forward projects in 

this program area for consideration as they become more fully developed.” 

 

TGI has since evaluated the market and need for innovative technologies.  This Section of the 

Application provides an overview of EEC initiatives we intend to pursue through the use of innovative 

technologies.  TGI’s proposed programs are in the interests of customers and therefore should be 

approved.   

(e) Residential and Small Commercial  

Hydronic Based Heating Systems - Hydronic heating systems use liquid (water with corrosion inhibitors) 

to distribute energy for space and domestic hot water heating through a supply and return closed-loop 

piping system.   

 

The flexible nature of this system ensures that the energy input can be changed with changes in 

technology and public policy, thus promoting a more sustainable energy design.  An old low efficiency 

boiler can be upgraded to a high efficiency condensing boiler. Later the customer installing the boiler 

may be able to obtain energy from a district energy heating system, biomass, ground or solar energy 
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sources.  By utilizing this hydronic based heating systems for space and domestic hot water heating, an 

owner will be in a position to replace or supplement one type of energy source with another source as 

technology advances.   

 

Given existing technologies, upgrading from a low efficiency boiler to a high efficiency boiler could result 

in a 20-30 per cent reduction in a residential customer’s natural gas consumption. For the average family 

home this alone would be equivalent to 725 to 900 Kg of CO2e/yr.  Similar reductions of 20-30 per cent 

in natural gas consumption in the small commercial sector could be achieved when upgrading from a 

low efficiency boiler to a high efficient boiler. 

 

The cost on average for hydronic underfloor system materials is estimated to be about $4,000, not 

including the cost of the boiler.  The average cost of hydronic baseboard materials is estimated to be 

approximately $2,000, again not including the cost of the boiler.  In order to promote a sustainable 

energy design, the Companies will provide incentives up to 25 per cent of cost of the hydronic under 

floor piping materials (oxygen barrier tubing) to a maximum of $1,000 and hydronic baseboard materials 

up to 25 per cent and a maximum of $500.  For 2010 spending will equal $778 thousand and for 2011 

spending will equal $1.6 million for a two year total of $2.3 million.   

 

 

Integrated Energy Systems (or Combination Systems) - Integrated Energy or Combination Systems are 

defined as a single appliance supplying both space and domestic hot water (“DHW”) heating.  Combo 

heating systems can be cost effective and increase the operating efficiency of tank-style water heaters 

by reducing their normal standby energy losses. The hot water tank can be connected to a fan coil to 

provide forced air heating, and the fan coils can be upgraded to provide air conditioning as well. Combo 

systems can also be connected to in-floor tubing to provide in-floor radiant heat. 

 

TGI is already encouraging efficient boilers in new construction with heat exchangers through the 

existing Efficient Boiler Program, although the smallest boiler is 300,000 Btu/hour, thus excluding 

residential boilers from this program.  There is a possibility that more high efficient hot water tanks 

could be utilized in combo systems.   

 

Standard gas hot water tanks are about 60 per cent efficient.  Improving the energy efficiency of 

domestic hot water heating to above 90 per cent efficiency will reduce GHG emissions.   

 

A program to fund high efficiency (condensing) hot water tanks used for space and domestic hot water 

heating would help to drive demand for high efficiency gas hot water tanks.  Right now these types of 
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tanks cost approximately $3,000-$3,500 compared to $450-750 for a standard gas hot water tank. 

Installation costs would be comparable for both tanks. Instantaneous or tankless systems can be used 

for this application as well. Given that the average single family dwelling annually consumes 25 GJs of 

gas for domestic hot water, moving from 60 per cent to 90 per cent efficiency would produce savings of 

about 8.3 GJs per household per year.  This could equate to a reduction of about 400 kilograms/year of 

CO2e.  We will provide incentives up to 25 per cent of total cost of condensing hot water tanks to a 

maximum of $1000.  This will equate to incentives of $518 thousand for 2010 and $1 million for 2011 for 

a total o f$1.5 million for the RRA period.    

 

 

Solar thermal - A subset of hydronic heating systems, solar thermal systems also use water or glycol 

heated by the sun, with the thermal energy used for space and domestic hot water heating.  Solar 

thermal space and water heating is usually supplemental to existing systems and reduces the use of the 

primary energy source used in the system.   

 

Solar thermal space heating is cost prohibitive today and adds approximately $30,000 to the cost of 

construction for an average new single family detached home.  Solar thermal domestic water heating  at 

present costs about $8,000 for an average home and can be used as a supplement to the existing hot 

water tank to supply roughly half of the yearly water heating energy requirements.   

 

Any solar energy usage results in GHG savings for that part of the load that it displaces.  As a result, GHG 

production can be reduced by about 50 per cent. 

 

The average household uses approximately 25 GJ/year for domestic water heating.  If there was an 

annual reduction in gas usage of 12.5 GJ/year, that would reduce household greenhouse gas production 

by approximately 600 kilograms/year of CO2e.   

 

We will provide incentives of $1,000 towards a solar thermal hot water system so long as natural gas is 

used to provide the balance of energy for the system.  This will equate to incentives of $518 thousand 

for 2010 and $1 million for 2011 for a total of $1.5 million for the RRA period.    

 

 

Ground Source Heat Pumps (“GSHP”) - A GSHP uses the earth or ground water or both as the sources of 

heat in the winter, and as the "sink" for heat removed from the building in the summer. Heat is 

extracted from the earth with a liquid, such as ground water or an antifreeze solution, upgraded by a 

heat pump, and transferred to indoor air via a heat exchanger. During summer months, the process is 
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reversed as heat is extracted from indoor air and transferred to the earth through the ground water or 

antifreeze solution.  

 

GSHP systems are available for use with both forced-air and hydronic heating systems. They can also be 

designed and installed to provide heating only, heating with "passive" cooling, or heating with "active" 

cooling. Passive-cooling systems provide cooling by pumping cool water or antifreeze through the 

system without using the heat pump to assist the process.  

 

GSHP systems are more costly than gas or electric systems and can add upwards of $10,000 to $20,000 

to the cost for average new home construction.  GSHP can be used as the primary source of energy to 

heat a building; however they do require a back-up source of energy such as a gas fired boiler.   

 

The average household uses approximately 53 GJ/year for space heating.  With a GSHP combined with a 

natural gas boiler for back-up there could be annual reduction in gas usage of 35 GJ/year per 

installation, which would reduce household greenhouse gas production by approximately 1.6 tonnes per 

year.   

 

We will provide incentives of $1,000 towards the installation of GSHP pre-piping and provisions for the 

future installation of the heat exchanger.  This will equate to incentives of $518 thousand for 2010 and 

$1 million for 2011 for a total of $1.5 million for the RRA period.  To be eligible for incentives the 

installation must meet also meet the following criterion:  

 

The GSHP must be backed up with a natural gas boiler for new construction and for retrofit installations. 

The GSHP system uses either a closed loop (i.e. under-ground piping) or an open loop (i.e. well, if the 

water source is suitable).  The system equipment, design and installation meets CSA Standards 

 

We believe that it is the utilities responsibility to continue and expand its energy efficiency and 

conservation programs available to customers.  We believe that the programs detailed in these sections 

are in the interest of customers and should be approved.   

b) Alternative Energy Solutions  

The second part of TGI’s strategy for meeting evolving customer needs and government policy is to 

pursue new alternatives to augment and enhance our core gas business.  Natural gas will remain a 

foundational source of energy for the foreseeable future.151

                                                           
151 Please see TGI’s most recent Resource Plan, at www.terasengas.com 

  The pursuit of the new Tariff offerings 
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identified in this section for NGV compression and transportation service, as well as investment in 

biogas recovery, geothermal, solar thermal and district heating, is a prudent response to the challenges 

being faced by traditional natural gas service.   We believe that it is in the best interest of both existing 

and new customers that TGI offer these alternative energy solutions, with the program, development 

and sales costs of these activities recovered as part of the revenue requirement.   

 

The following sections report on TGI’s specific opportunities that we intend to pursue, propose a 

regulatory model to assess each opportunity, and comment on other alternative energy solutions TGI 

intends to pursue in the future. 

(1) NATURAL GAS VEHICLES (“NGV”) RATE OFFERINGS 

With the reduction of natural gas use as a result of energy policy, industrial, commercial and residential 

use, natural gas vehicles are one of the main areas where there is potential for volume growth.  The 

growth of NGV benefits existing customers by adding natural gas customers with high load factors152

1. Rate Schedule 6C – Natural Gas Compression and Refuelling Service  

 to 

the TGI system.  Government policy also supports NGV as a cleaner alternative to fuels like diesel, 

gasoline and propane. Natural Gas as an alternative is the cleanest burning fossil fuel as it has the fewest 

carbon molecules on the atom.    

 

On June 8, 2009, TGI received BCUC Order No. G-65-09 which approved Rate Schedule 16 – Interruptible 

Liquefied Natural Gas Sales and Dispensing Service. To further support and grow the NGV market TGI 

proposes two new rate schedules: 

 

2. Rate Schedule 26 – Natural Gas Vehicle Transportation Service 

 

These service offerings are targeted mainly at fleet customers that have return-to-home vehicle fleets, 

where refueling can occur at the end of each day.  The Compression and Refueling Service contemplates 

that TGI will construct the necessary facilities for a fleet, and the customer would be charged a postage 

stamp rate of $5/GJ for compressed natural gas.  The rate is designed to recover the cost of compression 

over a reasonable period of time, while ensuring that the service remains competitive with alternative 

fuel choices.  Customers can combine compression service with a delivery service through either a sales 

or transportation Rate Schedule.   The transportation service proposed under Rate Schedule 26 is the 

same delivery service as that currently provided under Rate Schedule 6, except that customers would 

have the option of purchasing the commodity from a marketer.  TGI’s proposal overcomes the potential 

                                                           
152  Adding customers with a high load factor is advantageous as they increase the efficient use of the pipeline 

system therefore reducing costs to all other customers.  
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obstacle to adoption arising from the capital cost of compression and delivery facilities.   Other potential 

hurdles to take-up exist, notably fleet conversion costs and availability of natural gas vehicles.  We 

nonetheless believe that by offering compression and NGV transportation service, with the associated 

grants already available from Terasen Gas, customers will be more likely to embrace NGV as part of their 

fleet operations.   

 

Below, we discuss the drivers behind this rate offering, the opportunity presented, followed by a 

discussion of how the proposed Rates were designed. 

(a) Overcoming Market Obstacles  

The number of Rate Schedule 6 – Natural Gas Vehicle Service customers has declined from 2003 to 

2008. This decline is primarily due to the limited number of Original Equipment Manufacture (“OEM”) 

vehicles, the limited presence of a third party compression provider, limited infrastructure to support re-

fuelling, no concerted sales effort to educate customers about CNG as an option for fuelling, the cost of 

conversions and no clear policy direction encouraging lower emissions.  Consumers in the BC market 

may still be cautious of using natural gas vehicles, due to the history behind natural gas vehicles in the 

1990’s.  Some BC residents recall purchasing or converting vehicles only to experience vehicles that did 

not operate as proposed, and fueling stations that closed or were moved.  In addition, North American 

auto makers stopped making the few OEM vehicles that were previously offered.  However, with the 

change in policy, and a wider interest in using vehicles that are more efficient and reduce emissions, 

natural gas vehicles have an opportunity to make a resurgence.  In addition, CNG technology has 

evolved significantly since early 2000’s and this technology is just beginning to be showcased here in BC.  

IMW Inc now produces compression equipment in its Abbotsford manufacturing facility and Westport 

Innovations Inc. of Vancouver designs and in partnership with Cummins Westport Inc. manufactures 

heavy duty natural gas engines.  Together, along with support from provincial energy policy, we believe 

we can deliver a made in BC solution to overcome the hurdles noted above.   

(b) Decline in NGV Service Customers 

 Figure C-3-1 below presents the number customers served under Rate Schedule 6 – Natural Gas Vehicle 

Service between 2003 to 2008. 
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Figure C-3-1:  Rate Schedule 6 Customers (2003 to 2008) 
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Gas Consumption (GJ's)
For Year Ended 2003 2004 2005 2006 2007 2008
Lower Mainland 261,115       232,242       160,414       113,970     94,204     79,902     
Interior 20,527         20,036         23,095         23,571       16,552     10,704     
Total Consumption 281,642       252,278       183,508       137,540     110,756    90,606       
 

Although a decline in Rate Schedule 6 customers and volume has been observed from 2003 to 2008 we 

see an opportunity for future growth in this market.  Customers are seeking ways to reduce their energy 

costs and meet carbon reduction targets, heavy duty OEM vehicles are available locally through 

Westport Innovations Inc., compressors are manufactured locally by IMW industries,  government policy 

aligns with an increase in NGV usage, and increased sales efforts by NGV parties are all contributing to 

increased interest in NGV usage. 153

(c) Market Opportunity and Potential  

 

The Wesport White Paper154

                                                           
153  Above figures do not include NGV volumes consumed under other rate schedules such as Rate Schedule 25. 

Currently, customers who do not wish to resell natural gas and who do not receive NGV grants may receive 
service under any other rate schedule for which they meet the applicability requirements.  It is for this reason 
that we wish to provide a transportation option for customers who wish to resell gas and for whom also wish 
to receive NGV grants.  Rate Schedule 26 will offer this alternative. 

154  See Appendix G-2 for a copy of Westport White Paper 

 discusses the economic and environmental benefits of NGVs.  The paper 

notes that not only does using NGV reduce GHG emissions, they also can reduce the cost of fuel for 
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customers.  The paper further states that there are over 17,000 heavy duty trucks, 103,000 medium 

duty trucks and 1,400 transit buses in BC.  We see this as an opportunity to increase natural gas load on 

our system, meet customer needs and align with government policy direction.   

(i) Return-to-Home Fleets 

The main drawbacks currently with NGV are lack of re-fuelling infrastructure and limited travel distance 

due to the need for compression tanks on the vehicle. We believe a bundled natural gas supply, options 

for transportation NGV service, and compression and refueling service will be more attractive to new 

and existing customers and promote the growth of the CNG market.   The opportunity is greatest for 

fleet vehicle operators with “short haul, return to home” fleets.  As noted in the Westport Paper, these 

include transit buses, and heavy and medium duty trucking fleets, and also school bus and forklift fleets.   

 

All of these market segments offer opportunities for the transportation sector to use natural gas as a 

fuel source that is cleaner, cheaper, and is in great abundance in the Province. Additionally, these 

markets are also an ideal target market for biogas as a supply source, which would enable 

transportation customers to be net zero emitters.  Further details of these market segments are 

presented in the Westport Paper and below. 

(ii) School Buses 

Many communities in the US (mostly in California) use natural gas buses to transport children to and 

from school.  The greatest advantage of the natural gas bus to this segment is the “cleaner burning” 

nature of the fuel, as well as the fact that the buses are so quiet.   

(iii) Forklifts 

There are a significant number of industrial companies in the province that have anywhere from 10-100 

forklifts on site running continually in a given day.  As opposed to buses which must be OEM delivered 

vehicles, to provide natural gas vehicle service to a forklift, the propane forklift must simply be 

converted (a straightforward process costing approximately $3,500 CAD per vehicle).  Compression is 

then provide on-site for refueling purposes.  CNG has significant advantages over propane, namely air 

quality improvement in warehouses leading to healthier work conditions, and lower GHG emissions.  In 

addition customers may see fuel cost savings when switching from propane to natural gas. 
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(iv) Compression and Refueling Service 

Currently, natural gas compression and refueling service is available at 14 public stations in the Lower 

Mainland, in additional there are private stations owned by business and municipalities.  In TGI’s 

opinion, the main hindrance to new entrants into the commercial compression market is the up-front 

capital required.  We believe that in order for the NGV market to grow, we must play a pivotal role by 

providing compression service to customers who do not wish to own and operate their own 

compression service.  Below, we discuss the types of compression that TGI would make available under 

its proposed Compression Rate, and more detail about the derivation of the Rate. 

(a) Types of Compression 

There are two categories of compression and refueling equipment available, slow-fill (or time fill) and 

fast-fill.  TGI would be in a position to offer either service. 

 

The typical application for slow fill is a return to home fleet, such as delivery trucks of forklifts, where 

drivers connect the vehicles overnight to the fueling infrastructure.  Fueling tends to take about 8-10 

hours and vehicles are fully fueled by morning and ready for use.  Fast-fill compression, as the name 

implies, fuels in a much faster time frame; although the speed of fueling requires a higher price tag, a 

greater reliance on “redundancy,” and maintenance. The following table summarizes the two 

categories: 

 

Table C-3-5:   Summary of Slow Fill and Fast Fill 

Slow Fill Gas is compressed and dispensed slowly directly to vehicles’ onboard storage tank.  
Lower cost station investment.  
Best for fleets that return to central lot and sit idle overnight or for extended periods. 

Fast-fill 
 

Similar to liquid fueling station, same fill rates and times.  
A MUST for public access.  
Also good for larger fleets where fueling turn-around time is short. 

 

The type of refueling required on a specific site is dependent upon the individual customer’s needs and 

as such differ greatly from installation to installation. Often there may be a combination of natural gas 

refueling options such as fast and slow fill depending on customers’ operational requirements.  

(b) Proposed Compression and Refueling Service Rate 

TGI intends to purchase, own, install and operate the compression and refueling equipment necessary 

to provide compression service to customers. In addition the Company will also maintain the equipment 
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either using internal resources or securing services from external service providers.  We propose a 

postage stamp, volumetric charge of $5.00 per GJ for the compression and refueling service, which 

would be in addition to delivery and commodity charges. The volumetric charge creates an appropriate 

incentive in terms of conservation and demand side management. In addition, this rate structure is how 

vehicles are currently served with other fuels such as gasoline and diesel.  TGI arrived at the $5.00 per GJ 

charge through a two-prong approach of economic alternative analysis and cost of service analysis.  In 

order for compressed natural gas to be competitive, the bundled cost of natural gas compression, 

delivery and commodity must be significantly lower than the alternative fuel; that being gasoline, diesel 

or propane.  Due to the incremental capital cost of a natural gas vehicle, a lower bundled charge for 

both natural gas and refueling service will allow for a payback period that, depending upon vehicle type 

and usage, can be anywhere from 1-10 years.  If there is no payback, the only incentive for customers to 

use natural gas is reduced emissions; this alone is generally not enough to encourage a customer to use 

natural gas.  Secondly, to be competitive, the rate must be one that is similar in structure to rates 

customers pay for other fuels.  Gasoline, diesel and propane are sold using a strictly volumetric rate.  As 

such a compression and refueling rate must not only be competitive but should also be volumetric in 

nature.  When combined with the current delivery and commodity charge, bundled NGV service (Rate 

Schedule 6 charges plus the proposed compression and refueling charge) equals: 

  

 $0.59/Diesel Litre Equivalent (“DLE”) 

 $0.37/Propane Litre Equivalent (“PLE”) 

 $0.47/Gasoline Litre Equivalent (“GLE”) 

 

These rates are competitive with the present costs of propane, gasoline and diesel are shown in the 

table below: 

 

Table C-3-6:  MJ Ervin Pump Price Survey – Retail Vancouver Pump Price 

Propane Diesel Gasoline 

53.4/L 91.1/L 106.9/L 

 

Below are three graphs showing the relative competitiveness if TGI had a $5.00/GJ compression and 

refueling rate (bundled with the delivery and commodity rates effective January 1 of each year) as 

compared to the retail rates for propane, gasoline and diesel: 
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Figure C-3-2:  Propane vs. Natural Gas (PLE) 
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Figure C-3-3: Diesel vs. Natural Gas (DLE) 
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Figure C-3-4:  Gasoline vs. Natural Gas (GLE) 
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The second prong of the approach to arriving at a postage stamp rate for the compression and refueling 

service is a cost of service (“COS”) analysis.   For the COS analysis, TGI assumed a 5-year scenario 

consisting of various costs (capital and O&M) and demand (vehicles and consumption). TGI arrived at 

the capital costs and demand forecasts by using its projected sales targets for compression service.  The 

capital and operational costs were provided by compression equipment providers.  Demand was based 

upon what we believe is a reasonable target for fleet vehicle additions.  The analysis was based on 

matching the capital investment or the capital cost of the compressor equipment, along with the other 

COS components including O&M, depreciation, and taxes, with the short-term demand (5-year, the 

same time frame as a traditional MX Test) for Compression and Refueling Service.  The result of the 

analysis was a compression and refueling rate of approximately $5.00 per GJ. The tables below outline 

the capital costs and resulting COS including the volume assumptions.   

 

Table C-3-7:  5-Year Capital Additions Assumptions 

Year 1 Year 2 Year 3 Year 4 Year 5

Capital Additions ('000) 238$                       294$                       399$                       35$                          873$                        
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Table C-3-8:  Cost of Service Summary 

NGV Station
Cost of Service Summary ($Thousands)

Calendar Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Nominal ''000$ 1 2 3 4 5 6 7 8 9 10

Equipment Options
Total Operating & Maintenance 14 39 75 76 135 138 141 144 146 149
Depreciation 4 14 27 35 53 70 70 70 70 70
Income Tax (7) (19) (29) (29) (41) (48) (31) (17) (7) 2
Property Tax 0 0 0 0 0 0 0 0 0 0
Debt Expense 5 17 32 41 61 80 77 74 71 68
Return on Equity 4 12 22 28 42 54 52 50 48 46
Total Annual Cost ('000$) 20 62 127 152 250 294 308 320 328 335

Annual Demand (GJ) 1,800 8,400 16,000 36,600 62,200 70,000 70,000 70,000 70,000 70,000
Annual Toll ($/GJ) 11.27 7.42 7.91 4.14 4.02 4.19 4.41 4.57 4.69 4.78

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
11 12 13 14 15 16 17 18 19 20

Equipment Options (Continued)
Total Operating & Maintenance 152 155 159 162 165 168 172 175 179 182
Depreciation 70 70 70 70 70 70 70 70 70 70
Income Tax 9 14 18 21 23 25 26 27 27 28
Property Tax 0 0 0 0 0 0 0 0 0 0
Debt Expense 65 61 58 55 52 49 46 43 40 37
Return on Equity 44 42 40 38 36 33 31 29 27 25
Total Annual Cost ('000$) 339 342 344 345 346 346 345 344 343 342

Annual Demand (GJ) 70,000 70,000 70,000 70,000 70,000 70,000 70,000 70,000 70,000 70,000
Annual Toll ($/GJ) 4.84 4.89 4.92 4.93 4.94 4.94 4.93 4.92 4.90 4.88

2009 - 2028, $/GJ $4.77
Level Toll - 20 Years

 
 

A $5.00 per GJ compression and refueling rate will ensure that forecast revenues match or exceed the 

cost of service.   

  

We believe the proposed compression and refueling rate is appropriate as the rate was derived using 

the best possible information on capital costs, usage rates, and O&M.  In addition, the resultant rate will 

be competitive with diesel, propane and gasoline.   

(v) Economic Test 

For each application for Compression and Refueling Service, the Company proposes that the potential 

compression customer pass an economic test to assess the economic feasibility or profitability of the 

capital investment.  In this case a compression customer would typically be a fleet operator on whose 

property the compression equipment would be located.  An economic test would take into account the 

vehicles and associated expected volumes, and the revenue ($5.00/GJ) generated from those volumes.  

This would be compared against the costs for installation and operation of the compressor.   The 

Company proposes to use a modified MX test, referred to in this Application as the Compression and 

Refueling Service (“CS”) Test, which is described below. We believe this approach will ensure that 
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existing customers are not subsidizing the Compression and Refueling Service, while at the same time 

ensuring that TGI is able to connect as many compression customers as possible.  By adding new 

economic NGV customers to the TGI system, the existing system is used more efficiently and as a result 

the revenues from NGV delivery service will help to keep rates lower for all customers.   

 

The CS Test, similar to the MX Test, is a twenty year discounted cash flow analysis which compares the 

present value (“PV”) of cash inflows to the PV of the cash outflows from a proposed investment in 

compression and refueling equipment. The cash inflows used in the CS Test are the revenues from rates 

and fees paid by the customer or customers served by the compressor, as per the proposed Rate 

Schedule 6C, and do not include the Rate Schedule 6 delivery charges, commodity cost recovery charge 

or midstream cost recovery charge. The cash outflows are the estimated annual costs for the Company 

to install and operate the compression system in the first five years of the service including capital costs 

for materials and installation of the compressor and associated equipment, on-going operating and 

maintenance costs and upstream system improvement costs. 

 

Again, similar to the MX Test, the CS Test is used to determine a PI that represents a ratio of the PV of 

expected revenues to the PV of expected costs.  We propose to use CS Test parameters which are 

reflective of a compression and refueling service. The parameters are presented below: 

 

Table C-3-9:  CS Test Parameters 

Parameter Name

TGI 2009
MX Test 

Parameters

Proposed
CS Test 

Parameters Comments for CS Test Parameters

Application Fee - New $85 Case-specific

Not applicable if gas service received through Rate Schedule 
6. Applicable to all other rate schedules to measure volume 
through compression equipment.

Application Fee - Existing $25 N/A Not applicable. 
Change of Service Frequency 5 N/A Not applicable.
Overhead Rate 32.0% Case-specific Based on cost of compression equipment.
CCA Class 1 6.0% 20.0% NGV compression and fueling equiment are Class 8.
Project Life 20 20 Same
Discount Rate 4.20% 4.20% Same
Fixed SI N/A N/A Same. Not applicable.

Variable SI $0.16 N/A
Not applicable. Included in MX Test for other rate schedules 
(i.e. Rate Schedule 6).

Income Tax Rate 30.0% 30.0% Same
Income Tax Surcharge N/A N/A Same. Not applicable.
Property Tax Rate 1.85% N/A Not applicable. Compression equipment similar to station.
Working Capital Rate 0.50% 0.50% Same
Demand Charge Rate dependant N/A Not applicable.
Fixed O&M Rate dependant Case-specific Based on the model/size of compression equipment
Variable O&M N/A N/A Same. Not applicable.

In Lieu Rate Rate dependant N/A
Not applicable. NGV revenues are exempt from property tax.

Fixed Margin Rate dependant N/A Not applicable.
Variable Charge Rate dependant 5.00$              Propose $5.00/GJ Compression Rate  
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The economic test will be based on the $5.00 per GJ compression and refueling rate presented above. 

Due to the small number of compressors expected in the early years of this service offering, we propose 

an individual PI of 1.0 rather than 0.8 used for individual main extensions. This will ensure that, based 

upon forecast consumption, new compression service customers will recover the costs associated with 

serving them.  Therefore, if the PI is less than 1.0, the customer will be required to provide an upfront 

contribution in aid of installation as compensation for the revenue shortfall. 

 

We believe the CS Test will ensure that existing customers are not harmed by customers under the 

Compression and Refueling Service, while at the same time ensuring that TGI is able to connect as many 

compression customers as possible. 

(vi) Capital Additions and Revenue – Forecast and Treatment 

Although the interest in this market has increased as a result of the BC Energy Policy and increased 

customer awareness of natural gas as a vehicle fuel, sales cycles are typically quite long.  Customers 

must first be comfortable with the merits of natural gas vehicles and then they must then be prepared 

to either purchase OEM vehicles or convert existing vehicles.  Once this commitment has been reached, 

only then can TGI contract to install compression service.  As such, TGI sees modest growth over the two 

year period of the revenue requirement.  Sales targets for capital investment, customers and volume are 

shown below.  

 

Table C-3-10:  Sales Targets for Capital Investment, Customers and Volume 

2010

 Vehicle 

 Capital 
Investment 

Potential  # of Vehicles  Annual GJ 
 1/2 Year GJ 

Volume  TOTAL GJ's 
School Bus 125,000            2 300                   150                   300
Fork Lift 100,000            10 200                   100                   1,000
Garbage hauler 250,000            2 1,000                500                   1,000
P/U (Mixed Use) 150,000            5 200                   100                   500

 $         625,000                 2,800 

2011

 Vehicle 

 Capital 
Investment 

Potential  # of Vehicles  GJ 
 1/2 Year GJ 

Volume  TOTAL GJ's 
School Bus 250,000 4 300                   150                   600
Fork Lift 300,000 60 200                   100                   6,000
Garbage hauler 450,000 4 1,000                500                   2,000
P/U (Mixed Use) 500,000 10 200                   100                   1,000

 $      1,500,000                 9,600  
 

Note that the forecast capital additions are based on an estimate of the success of our sales efforts.   
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As TGI attaches compression customers we will incur ongoing O&M costs for the repair and 

maintenance of the compression equipment. These O&M costs are dependent upon not only the 

quantity of capital installed but also the type of equipment installed to serve specific customers.  The 

O&M costs incurred in respect of each customer are appropriately accounted for as part of the CS Test. 

 

As the sales cycle is long, the nature of customer acquisition uncertain, the timeline of capital 

expenditures undetermined and associated O&M expenses unknown, TGI is forecasting zero capital 

additions, O&M expenditures and revenues in this area for the purpose of the RRA.  As such, TGI 

believes it is prudent and therefore proposes that revenues, ongoing O&M and capital attributed to 

additions in 2010/11 be recorded in a non-rate base deferral account for the period of the RRA.  In this 

manner, existing customers’ rates will not be impacted in 2010 and 2011 by capital and O&M 

expenditures, and associated revenues that are too uncertain to forecast at this time.   

(vii) Approvals Sought 

We request Commission approvals of Rate Schedule 6C - Natural Gas Compression and Refueling Service 

and Rate Schedule 26 – Natural Gas Vehicle Transportation Service which are included as Appendix J. If 

Rate Schedule 6C - Compression and Refueling Service (Appendix J-6) is approved, we also seek approval 

to cancel Rate Schedule 6A – General Service – Vehicle Refueling Service (Appendix J-5), as it will 

become redundant. We request approval of the deferral treatment of compression equipment costs and 

expenses.  The Transportation Service and the Compression and Refueling Service, as proposed in this 

Section of the RRA, complements the existing NGV service and results in a comprehensive natural gas 

fuel service across the value chain which offers customers solutions in managing transportation costs 

and reducing GHG emissions.   The rate proposals also benefit existing customers through the more 

efficient use of our delivery infrastructure.   

 

As indicated above, we are seeking approval to record in a deferral account the revenues and O&M and 

capital expenditures associated with NGV and the service provided.  In this manner, existing customers 

will not pay for capital costs, and associated revenues that are uncertain over the RRA Period.   

(d) Biogas 

The development of biogas upgrading and recovery projects represents an opportunity to recover useful 

energy from waste, to displace other consumption of fossil fuels such as diesel, to complement the use 

of natural gas, and to reduce greenhouse gas emissions.  Biogas upgrading was identified in TGI’s 2008 

Resource Plan as a potential new supply resource for the Company to assist in meeting the goals of the 
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2007 BC Energy Plan and the legislated "government's energy objectives”.155

• the combined costs of upgraded biomethane (i.e., total raw biogas and upgrading costs) from 

each project are below a threshold price of $15 per GJ; and 

   Biogas represents an 

energy alternative that will be the right energy source for some customers, frequently in conjunction 

with natural gas.  Investment in the development of a viable biomethane supply, in tandem with the 

development of rate offerings intended to recover the higher cost of biomethane from the consumers of 

that product, is an important element of our plan to augment our core business to provide a broad 

range of energy solutions to customers and communities.   

 

Over the two-year RRA period, we propose to expand the development of biogas capture and upgrading 

in BC in a Pilot Phase of limited scope.  In particular, TGI seeks approval to proceed with biogas 

upgrading projects and biogas/biomethane purchase agreements during the 2-year RRA period, 

provided that two conditions have been satisfied:  

• the combined annual output of the biogas projects on stream is less than 0.5 PJ.  

 

The costs of biogas and upgrading will be separately tracked and accounted for.  TGI is also requesting 

approval to recover the costs of biogas and upgrading, during this two-year period, through TGI’s 

Midstream Cost Reconciliation Account.  We also discuss our intention to develop a targeted marketing 

offering to sell biomethane or “green” gas to interested customers at a premium relative to traditional 

natural gas.    Each of these components is discussed in further detail below. 

(i) Lions Gate Waste Water Treatment Plant Project 

On April 14, 2009 TGI applied to the Commission in respect of its first biogas upgrading demonstration 

project, to be installed at the Lions Gate Waste Water Treatment Plant (“Lions Gate WWTP Project”). 

TGI requested the following: 

• a CPCN for the biogas upgrading facilities at the Lions Gate WWTP which TGI would own and 

operate, 

• approval of an energy supply contract with Metro Vancouver for raw biogas; and 

• approval of the proposed regulatory treatment of the overall cost of the upgraded biogas (or 

biomethane) in which TGI proposed to track biogas and upgrading costs separately and recover 

the overall biomethane costs through the Company’s Midstream Cost Reconciliation Account.   

 

                                                           
155  See Appendix C-8 for a copy of the Bill 15 – 2008 Utilities Commission Act Amendment 
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In mid-May 2009 Metro Vancouver, the owner and operator of the Lions Gate WWTP, withdrew from 

the project for reasons that are specific to that facility.  On June 19, 2009 TGI will file a letter with the 

Commission regarding the status of the Lions Gate WWTP, and at this time is contemplating 

withdrawing the application.  However, the underlying drivers for the Lions Gate WWTP Project have 

not changed.  Those drivers have, in general terms, been highlighted in Part III, Section A, Tab 1.  The 

pursuit of biogas capture initiatives is an appropriate response to evolving policy and customer 

expectations.  There is a need to pursue biogas capture in the context of a relatively small-scale pilot 

program.  We can learn from our experience with these projects.  These drivers are discussed further 

below. 

(ii) Biogas Policy and Regulatory Context 

The Commission must consider the “Government’s Energy Objectives” in its assessment of applications 

of various types. To support these objectives the Commission must encourage public utilities to reduce 

GHG emissions and to employ innovative energy technologies that promote the use of clean or 

renewable sources of energy156.  Biogas upgrading and recovery is consistent with the development of 

alternative energy sources and the development of bioenergy projects as outlined in the 2007 BC Energy 

Plan and the 2008 BC Bioenergy Strategy (“Bioenergy Strategy”).  The Bioenergy Strategy states that 

“Government and its partners will collaborate to develop B.C. bioenergy projects utilizing energy from 

wood waste, agriculture, renewable fuels and municipal waste”157

(iii) Development of Biogas Upgrading Projects during the RRA considered a Pilot Phase   

.   

We intend to develop biogas upgrading projects for the two-year forecast period and to consider the 

projects, at least initially, as a Pilot Phase of biomethane supply development. Development of biogas 

recovery and upgrading projects during the two-year RRA period will provide the Province, Terasen Gas 

and other parties with valuable knowledge and experience to grow this renewable energy resource in 

the future.  The economic model for assessing the appropriate rate for these projects and associated 

streamlined regulatory process proposed later in this Biogas section will facilitate our development of 

biogas projects, and lay the foundation for the introduction of a “green” gas offering to be sold to 

specific customers that wish to purchase carbon-neutral gas at a premium to traditional natural gas. 

                                                           
156  Biogas upgrading was identified in TGI’s 2008 Resource Plan as a potential new supply resource for the 

Company to assist in meeting the goals of the 2007 BC Energy Plan and the legislated "government's energy 
objectives”. We stated our intention to pursue biogas developments in Item 7 of the Action Plan.156  The 
Commission accepted the 2008 Resource Plan on December 15, 2008 by Order No. G-194-08. The 
Commission's acceptance was unqualified with respect to Action Plan Item See excerpt from the 
“Government’s Energy Objectives” definition in the UCA in the Government-Driven Change section above 
(Section b) (2)) 

157  BC Bioenergy Strategy – Growing our Natural Energy Advantage, 2008, p.8. 
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We intend to pursue the development of new biogas projects with purpose, but our plans must be 

flexible enough to recognize that this is a new area of business that involves many parties and interests, 

and that there are many processes to be developed and lessons to be learned.   The primary purpose of 

the Pilot Phase is to validate the technical feasibility of upgrading biogas from various sources of raw 

biogas including wastewater treatment plants, agriculture applications and landfills to pipeline grade 

biomethane. We consider the development of new biomethane supply projects from differing raw 

biogas supply sources to be important in the overall understanding of how biomethane will function as a 

supply source. TGI will gain experience with the injection of biomethane into its gas distribution system. 

The lessons learned during the proposed Pilot Phase will be used to improve the processes in the 

development of other biogas upgrading projects as well as to assess the next steps in TGI biogas 

initiatives.  The Pilot Phase will also assist us in understanding the cost parameters of biogas projects 

and what might be expected in terms of economies of scale from larger projects. TGI is in a key position 

to provide leadership and funding to advance these types of projects with the hope that biogas 

developments will be able, in the longer term, to deliver sustainable environmental benefits at a 

reasonable cost through a “green” offering. 

 

We also intend during the two-year RRA period to develop a “green” commodity sales option using 

biomethane to be marketed to specific customers at premium prices.  While we intend to proceed as 

quickly as possible with the development of a targeted biomethane sales offering, it is premature at this 

point to expect that an offering of this nature can be fully developed and brought forward before the 

end of 2009.  With the cancellation of the Lions Gate WWTP biomethane project TGI does not have any 

projects as of the time of preparing the RRA Application that are certain to be producing pipeline-grade 

biomethane before the end of 2009 (although there are several projects that may come to a more 

advanced stage of development in the next several months).  As such it is unlikely that we will have had 

one full annual cycle of experience with biogas upgrading at any one site until the end of 2010 or later. 

We will not have experience with biogas upgrading from multiple sites and various supply sources, such 

as other waste water treatment plants, landfills, or agricultural contexts until after 2010.  

 

Bearing this in mind, during the RRA period we intend to work in parallel on biomethane supply 

development and the structuring of a targeted market offering of “green” gas.     

(iv) Parallel Development of “Green” Offering   

The evolution of the biomethane initiative from being simply a different supply source to a targeted 

market offering will be brought forward to the Commission in a future application, likely during the RRA 
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period. It is our intention, however, that the “green” gas offering sold to customers would recover all 

the costs of acquiring the “green” gas. 

 

It is important that the pilot phase proceed at this time, in anticipation of the development of a “green” 

gas offering.  The reasons for that are, in essence: 

• we require a greater understanding of the full cycle of upgrading and injection of biomethane 

into our system and this must take place prior to a “green” gas offering, and  

• we must also analyze the types of supply to be included in the green offering as well as many 

customer sales related issues.   

 

The following discussion provides some background on the issues that will be considered from both the 

supply-related and demand-related perspectives.  

 

From the supply perspective the types of supply that will be included in the green gas portfolio must be 

resolved. For instance the portfolio may include only the supply from biomethane projects or it may also 

include traditional natural gas which has been made carbon-neutral in effect by the purchase of 

recognized offsets or other means. If traditional natural gas with purchased offsets is to be included in 

the green gas supply portfolio it could be used as a balancing resource to match green gas supply and 

demand, or it might constitute a portion of the green gas supply portfolio over and above the amount 

needed as a balancing resource. We also intend to investigate and review the option of acquiring offsets 

for natural gas and the resolution of any barriers to including, if warranted, natural gas with offsets as a 

portion of the green portfolio. An example of an issue for resolution in this area is whether it will be 

possible to obtain an exemption from the carbon tax for natural gas with acquired offsets. 

 

We also intend to address the numerous issues from the customer demand or sales perspective 

including the following: 

• An assessment of market interest in a green gas offering; 

• Determination of the nature of the initial offering: 

o A staged offering for particular rate classes or a broader offering;  

o Sell available green supply to interested customers on a first-come first-served basis until 

the supply is exhausted or develop natural gas / green gas blends to sell to a broader 

customer base;   

• The development of terms and conditions of service of the offering; and 
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• Determination of rates for the offering, a rate adjustment methodology and frequency of rate 

changes. 

The parallel work on acquiring and gaining experience with biogas supply, and the assessment of 

customer interest and demand for a green product offering will require a flexible and iterative process in 

arriving at the final product offering. For instance, having a larger-volume and more diverse portfolio of 

green gas will influence how broadly the offering can be made available to different customer segments. 

The types and numbers of customers interested in a green gas product and the amount they are willing 

to pay will also have a bearing on the nature of the offering.  Once complete, it is our intent that the 

“green” gas offering would be sold to customers such that the price paid for the “green” gas would 

recover all the costs of acquiring the “green” gas.   

(v) Evaluation of Biogas Projects 

TGI believes that it is in the interests of all stakeholders to put in place a mechanism to streamline the 

evaluation and regulatory review of biogas projects as they arise. 

 

The energy supply agreement, whether for raw biogas or upgraded biomethane, must be approved 

pursuant to section 71 of the UCA. TGI would need approval for the proposed recovery of the 

biomethane costs of service (through the Midstream Cost Reconciliation Account in the Pilot Phase) 

pursuant to Sections 59-61 of the UCA. In the case of the Lions Gate WWTF Project, the regulatory 

requirements meant a filing that was large in relation to size of the project in dollar terms.  The 

requested process for the Application involved a workshop, information requests, and argument.   

 

We are proposing a review mechanism for biogas projects that streamlines the Commission approval 

process for individual biomethane supply projects rather than having to go through a full review and 

justification process. The proposed process would involve the following steps:  

• TGI performs an economic analysis, the elements of which are discussed below, to determine 

whether a project falls within the Commission’s pre-established parameters;  

• TGI submits the gas supply contract to the Commission for approval, together with 

documentation to demonstrate that:  

o the overall project costs are less than $15/GJ; and  

o the cumulative annual biomethane volumes from all active projects remain below the 

proposed volume cap on the Pilot Phase of 0.5 PJ per year.   
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Otherwise, TGI would apply under the normal regulatory process for the requisite approvals.  As most of 

these projects are anticipated to be below the $20 million proposed threshold for a CPCN, we would still 

be seeking approval of the energy supply contract.   

 

The proposed biomethane project review process is meant to accommodate the variety of possible 

supply sources, differences in potential supply locations and variations in ownership arrangements. The 

potential biogas supply sources include waste water treatment plants, landfills, agricultural wastes and 

urban food and green waste management. Biomethane supply locations will vary in terms of whether 

they are situated in urban or rural settings and in terms of their proximity to the TGI system. The system 

capabilities at a proposed biomethane receipt point will also affect the viability of a particular project.   

 

Finally, there are two possible ownership arrangements anticipated for the biomethane supply 

agreements. The proposed mechanism will accommodate both models.  In the first ownership 

arrangement a third party will own and operate the raw biogas gathering and generation facilities, and 

TGI will own and operate the biogas upgrading facilities. In the second ownership arrangement a third 

party (or parties) will own and operate all facilities, including the upgrading equipment, involved in 

creating pipeline-grade biomethane. In the first arrangement TGI would have a raw biogas supply 

agreement with the third party. In the second arrangement TGI would have a supply agreement with the 

third party for upgraded pipeline-quality biomethane.  

 

The following components will be considered in a biomethane project evaluation: 

1. The costs associated with the biogas supply agreement whether a raw biogas agreement or 

upgraded biomethane agreement, yielding a cost per GJ of raw biogas or upgraded biomethane 

2. The rate base and cost of service of TGI-owned upgrading facilities   

3. The rate base and cost of service of the interconnection costs to the TGI system. (If 

interconnection of the biomethane supply source allows for the connection of new customers that 

would otherwise not be served with gas a credit would be netted against the interconnection costs 

for this new revenue source.) 

4. The rate base offset and cost of service reduction of customer or government contributions (i.e. 

ICE funding). 

(vi) Economic Analysis  

TGI is proposing that a cost of service approach be taken to evaluate the economics of individual biogas 

projects.  The cost of service evaluation would include costs and expenses in TGI’s cost of service for the 

facilities, equipment and raw biogas procurement required to produce pipeline quality gas and inject it 

into the TGI system, including operating and maintenance expenses, debt interest, return on equity, 
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depreciation expense and taxes.  The cost of service and expected production volume will ensure that 

the unit cost for the project of producing pipeline quality gas does not exceed the maximum price 

payable for biomethane. In cases where TGI is purchasing upgraded biomethane from a third party 

without investments in upgrading facilities the analysis to determine whether the project was below the 

maximum price threshold will be based on the price paid for the updraded biomethane.  There would be 

no need to determine a cost of service for upgrading costs. For projects undertaken before the proposed 

green gas sales offering comes into effect the unit cost of biomethane from a project must be below an 

established threshold in order for the project to proceed158

Table C-3-11:  Sample Biogas Cost of Service  Calculation 

.  The basis for the proposed $/GJ threshold 

is discussed below in Section (vi) (b) - Maximum Price per GJ for Biomethane.    

 

The table below illustrates a sample COS calculation for biomethane.  The elements included in the table  

are the components of the cost of service for a biogas upgrading project including raw biogas purchase 

costs and component costs of upgrading, as well as the volumes of upgraded biomethane, the carbon 

tax savings and an overall unit cost for biomethane by year. The levelized average unit cost for upgraded 

biomethane from a project will be used to assess whether the project is below the $/GJ threshold.  

 

 

Year 1 Year 2 Year 3 Year 4 Year 5
Operating & Maintenance 50 51 52 53 54
Cost of Raw Biogas 175 175 175 175 175
Depreciation 91 91 91 91 91
Income Tax 28 28 28 28 27
Property Tax 0 0 0 0 0
Debt Expense 18 14 10 6 2
Return on Equity 12 9 7 4 1
Total Cost before Carbon Tax Savings('000$) 374 368 362 356 350

Upgraded Biogas Production sent to Terasen (GJ) 35,000 35,000 35,000 35,000 35,000

Biogas Avg Cost before Carbon Tax Savings ($/GJ) 10.68 10.52 10.35 10.18 10.01

Carbon Tax Savings (52) (52) (52) (52) (52)

Total Cost Net Carbon Tax Savings('000$) 322 316 310 304 298

Biogas Avg Cost Net Carbon Tax Savings ($/GJ) 9.19 9.03 8.86 8.69 8.52  

                                                           
158  After the green gas sales offering comes into effect (and any necessary transition period) it is expected that 

customers that choose that program will be paying for the costs of the green gas, although there are many 
possibilities for how such a program might be implemented.   
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(vii) Ownership of Upgrading Facilities and Gas Supply Contracts 

As discussed above, biogas projects will include energy supply agreements for either raw biogas or 

upgraded biomethane. In some cases project proponents may want to invest only in the raw biogas 

generation or gathering facilities. In these cases a raw biogas agreement will be required and TGI will 

invest in the upgrading facilities needed to bring the raw biogas up to acceptable quality standards.  In 

other cases project proponents may wish to do all of the investment in biogas generation and upgrading 

facilities necessary to produce pipeline quality biomethane. In these cases a gas supply agreement will 

be required. Both of these ownership structures are necessary to advance the development of the 

biogas industry.  

 

In instances where TGI has concerns over the long-term viability of a project or the financial capabilities 

of a raw biogas producer the Company may not be interested in owning and operating the biogas 

upgrading equipment.  In such circumstances TGI would enter into a gas supply agreement with the 

biogas producer for pipeline-quality gas.  TGI would still own and manage the interconnection facilities 

including the metering and gas quality monitoring equipment.  The gas supply agreements would be 

filed with the Commission pursuant to Section 71 of the UCA. This approach would minimize risk to TGI 

and its ratepayers while still providing system access to biogas suppliers to help continue to grow the 

biogas industry in BC through the production of renewable biomethane. 

(viii) Evaluation Criteria 

(a) Maximum Quantity of Biomethane 

TGI proposes a 2010/2011 Pilot Phase with an allowed volume of biogas purchased or produced under 

the Pilot Phase of 0.5 petajoules (500,000 GJ). Through TGI’s Biogas Request for Expressions of Interest 

(“RFEOI”) process, the Company received nine submissions from a variety of raw biogas producers with 

potential biomethane volume in excess of 750,000 gigajoules.  In addition to the RFEOI proponents TGI 

is also working with a biogas producer in the Fraser Valley who plans to supply 100,000 gigajoules per 

year to TGI. However, it is unlikely that all of these projects can be developed and producing 

biomethane (or that all are viable) within the two-year timeframe of the RRA.   Therefore, the Company 

believes that a half of a petajoule of biomethane annually is a reasonable volume limit for the Pilot 

Phase. We will also apply to the Commission to move out of the Pilot Phase before reaching the 0.5 PJ 

annual volume threshold if a targeted “green” gas market offering is adequately developed and is ready 

for implementation.  

 

To effectively evaluate the biogas initiative during the Pilot Phase, TGI believes that some diversity of 

biomethane supply is needed.  A diverse portfolio, including multiple biogas supply types (i.e. waste 
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water treatment plants, landfills, etc.) and a number of supply points will provide the Company with a 

stronger understanding of the operating characteristics of biogas producing and upgrading facilities, the 

seasonal production rates and system integration issues.  The development of multiple projects will also 

benefit the company with a better understanding of the costs associated with building and operating 

various sized facilities.  

(b)  Maximum Price per GJ for Biomethane 

TGI is proposing a maximum price of $15 / GJ of biomethane. Since biomethane is a new energy supply 

source there are no available external pricing benchmarks specific to biomethane that assist  in setting a 

threshold price or cost. TGI believes that the price of new BC-based electricity supply, a competing 

energy source in the province, provides an appropriate reference point for biomethane pricing.    The BC 

Hydro RIB Step 2 rate is an appropriate initial reference point for biomethane pricing since it has been 

established by reference to the cost of new electricity supply in the province.  By Commission Order No. 

G-124-08, the Commission instructed BC Hydro to establish the RIB Step 2 rate at BC Hydro’s cost of new 

supply at the plant gate, grossed up for losses159. Therefore, the RIB Step 2 rate is linked to BC Hydro’s 

cost of new clean electricity supply160

                                                           
159   The results of the 2006 Clean Power Call were found to be representative of the cost of new supply for BC 

Hydro. 
160  The RIB Decision is not prescriptive as to how the Step 2 rate will be adjusted when a change to the cost of new 

supply occurs, such as after new electricity purchase agreements are awarded out of a Call for Power process. 
As such, changes to the RIB  Step 2 rate may lag  relative to changes in the cost of new electricity  supply but 
the RIB Step 2 rate is still a readily available price reference point and representative of a rate being paid for an 
alternative source of energy.     

 and is therefore an appropriate price cap for biomethane (after 

adjusting for thermal efficiency and allowances for TGI distribution costs) for use in the in the economic 

analysis in the Pilot Stage.  In other words, the RIB Step 2 Rate can be used as a proxy starting point for 

the competitive cost of new thermal energy supply. It is also the electricity rate that many residential 

customers will pay for space heating in the winter months when their electricity usage is high, and is 

therefore an alternative heating option to biomethane. 

 

Using the RIB Step 2 rate as a reference point for the Biomethane Electric Equivalent Calculation: 

 

Apr. 1, 2009 RIB Step 2 rate $0.0827 / kWh 

Equivalent gas rate @ 90 per cent efficiency $20.68 / GJ 

Less: 

Terasen Basic Charge (R1 @ 80 GJs annual use)  (1.80/ GJ) 

Terasen delivery charge (2.85 / GJ) 

Terasen midstream charge (1.02 / GJ) 
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Net amount available for biogas charge $15.01 / GJ    

 

The combination of the $15/GJ161 cost on biomethane and the annual volume cap of 0.5 PJ limits the 

impact on customers of adding new biomethane supply resources under the proposed regulatory review 

process during the 2010/2011 RRA period to a modest amount. The upper limit on the MCRA impact of 

adding half a petajoule of biomethane at the maximum price of $15 / GJ would be an additional $4.14 

million162

(c) Carbon Tax 

 as a result of replacing gas purchases at Sumas Forward prices with biomethane.  An increase 

of $4.14 million in the forecast 2010 MCRA costs of $134 million would result in an expected increase of 

$0.038 per Gigajoule to the MCRA Cost.  The actual impact is likely to be lower than this since it is 

unlikely that the 0.5 PJ volume cap will be achieved. 

The evaluation of the price per gigajoule of biogas will be performed on a net of carbon tax basis.  

Biomethane is exempt from the BC Carbon Tax.  The Carbon Tax Act contains the following definition of 

“fuel” for the purposes of determining the carbon tax: 

 

"fuel" means a substance set out in column 2 of the Table in Schedule 1 but does not include 

(a) ethanol or methanol produced from biomass, 

(b) biodiesel and other biofuels, and 

(c) methane produced by waste in a landfill; 

(d) Financial Treatment 

The financial treatment proposed for the Pilot Phase provides a clear basis for the separate tracking and 

identification of the costs of biomethane development and procurement.  

 

The Company’s investment in biogas upgrading equipment during the Pilot Phase will be tracked in a 

separate asset account.  Further, operating and maintenance costs and any other costs pertaining to the 

acquisition and upgrading of biogas to suitable quality for injection into the TGI system will be recorded 

in separate accounts. The separate tracking of biomethane costs will enable an overall calculation of the 

cost of service and average unit cost of biomethane. The components of the overall biomethane costs 

will be as follows: 

 

                                                           
161  Note - $15/GJ for Biomethane would equal $0.48/ GLE and $0.6 /DLE if used for vehicle fuel.  With compression 

and delivery (Rate Schedule 6 delivery cost) cost per equivalent litre of gasoline would equal $0.76 and cost for 
diesel litre equivalent would equal $0.95. 

162  Biogas Unit Cost ($15/GJ) – Sumas Forward Price ($6.72/GJ) = Net unit cost ($6.28) x 500,000 GJ 
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TGI capital costs of biogas upgrading equipment to be recorded in the appropriate Products Extraction 

Plant accounts (Accounts 420 - 429). 

 

Operating and maintenance costs, depreciation expense and any property taxes related to biogas 

upgrading and connecting facilities will be recorded in appropriate accounts corresponding to the asset 

accounts. 

 

Biogas and biomethane purchase costs will be recorded in separate commodity accounts.  

 

All of the separately-tracked costs for biogas upgrading will be used to determine an overall cost of 

service. The elements of the cost of service determination are described below: 

• Return on the biogas rate base will be determined in the normal fashion using the approved TGI 

capital structure, debt rates and return on equity. Any future approved changes to TGI’s capital 

structure and return on equity will be reflected in the return on rate base of the biogas 

upgrading assets in service. 

• Depreciation expense for the Terasen-owned upgrading facilities will be based on a 6.67 per 

cent depreciation rate163

• Income taxes will be determined in the same fashion as with other TGI filings. The effects of 

depreciation expense and capital cost allowance on the income tax calculation will be based on 

the specific depreciation rates and capital cost allowance classes for the Terasen-owned biogas 

upgrading facilities. 

.  The 6.67 per cent depreciation rate is consistent with the expected 

service life of the upgrading equipment which is in the range of 15 to 20 years.   

• Operating and maintenance expenses will include electrical power, measurement and 

monitoring of the biogas flows and quality, replacement of consumable media, 

telecommunications costs, equipment maintenance and general maintenance around the 

facilities. Property taxes for the biogas upgrading facilities are not expected to be material but 

will be included in the biomethane cost of service to the extent that any incremental property 

taxes are incurred. 

• The purchase costs for raw biogas or upgraded biomethane will also be included in the overall 

cost of service for biomethane.  

                                                           
163 The depreciation rate may be increased in the case of agreements with terms that are shorter than 15 years.  
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• The upgraded biomethane volumes injected into the TGI system will be exempt from the BC 

Carbon Tax. The benefit of the carbon tax exemption will be netted against the overall cost of 

service of the upgraded biomethane.  

 

As an initial approach to dealing with the biomethane costs as commodity costs, TGI proposes to 

transfer the overall biomethane costs of service and volumes into the MCRA on a monthly basis. The 

Company proposes to use the MCRA as the means to flow biomethane costs through to customers for 

the duration of the Pilot Phase.  The costs and volumes associated with the biomethane from the Pilot 

Phase would therefore be factored into the annual MCRA flowthrough process.  

 

The main reasons for flowing biomethane costs and volumes through the MCRA are discussed below. 

The half petajoule maximum of biomethane under Pilot Phase represents less than 0.5 per cent of the 

overall MCRA purchases and will have only a small impact on the Midstream Cost Recovery Rate. There 

are many issues to understand and gain experience with during this Pilot Phase. For instance, it is 

expected that the load profile of upgraded biomethane coming from biogas production facilities into the 

TGI system will be fairly steady throughout the year but this is not known with certainty. The frequency 

of outages, the magnitude of process fluctuations and variations are all potential sources of variations in 

the amounts that will ultimately be received into the TGI distribution system.  Further, the receipt point 

of biomethane on the TGI distribution system means that it would not be suitable to treat this supply in 

the same manner as the baseload supply of marketers or TGI. Commodity volumes provided by 

marketers or which flow through the CCRA are 100 per cent firm baseload supply that must be delivered 

in certain proportions at the Station 2, AECO and Sumas hubs. The biomethane volumes from any 

projects completed during the RRA period will differ in that they will be, in effect, interruptible supply. 

(e) Integrated Energy Solutions: Geo-exchange, Solar Thermal, and District Energy Systems 

(i)  Introduction 

Natural gas service will continue to form the basis of our core business, however we will complement 

this core business with integrated and alternative energy to permit us to better meet the needs of 

customers and communities.   For the purpose of this application, integrated and alternative energies 

include geo-exchange, solar thermal and District Energy systems.  We view each of these alternative 

energy technologies as complementary to, or extensions of, the Terasen Gas energy system as these 

systems more often than not require natural gas as part of the energy solution.  Customers, from 

developers to government to individual customers, are seeking to reduce emissions, lower energy usage 

and reduce long run costs.   
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To facilitate an effective assessment of potential alternative energy investments, Terasen Gas has 

developed an economic assessment test for determining the rate payable by a customer(s) served by an 

investment in alternative energy.  This test, for which TGI is seeking approval, is described later in this 

section.  The effect of the approval of this test will be to permit TGI to use a set of predetermined, 

Commission-approved criteria in arriving at a customer rate, which will then be included in a contract 

between TGI and the customer and filed with the Commission.  This model will reduce project 

development time and therefore reduce uncertainty for customers while also supporting the objectives 

of provincial energy policy.   We believe it is in the best interest of existing and new customers that TGI 

provide both gas and alternative energy solutions.  As such we believe that the requests set forth in this 

section should be approved to facilitate that development.     

(ii) Geo-exchange, Solar-thermal and District Energy Systems Description 

Geo-exchange and solar thermal energy systems are similar in that they utilize thermal heating and 

cooling energy from the environment to replace or supplement traditional gas or electrically fired space 

and water heating systems.  District energy systems use a variety of heating sources, including 

traditional heating sources such as gas and non traditional sources like sewage heat recovery, to deliver 

heating and cooling to the end use customer.  TGI believes that it is in the interest of our existing and 

future customers for TGI to offer a full range of these types of efficient, low carbon intensity energy 

alternatives, and we intend to pursue these opportunities.   

(a) Geo-exchange 

Geo-exchange systems; also referred to as geo-thermal systems, earth exchange systems or ground and 

water source heat pumps, utilize the heat energy contained in near surface layers of the earth, ground 

water and surface water.  A subsurface piping system contains a liquid that absorbs heat from the 

surrounding material and delivers it to a central heat exchanger164

                                                           
164  Typically geo-exchange systems are designed to provide 50-80% of the heat with the remaining heat provided 

for by a gas boiler 

.  High efficiency heat pumps convert 

this energy into hot water or steam contained in a separate piping system that can then deliver the heat 

energy to where it is required for space heating and hot water uses.  Centralized equipment is usually 

contained within a specifically designed mechanical room that serves the entire development.  The heat 

exchanger is reversed to provide space cooling, removing heat from the building(s) and returning it to 

the subsurface substrate. 
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(b) Solar-thermal 

Solar-thermal water heating systems, also called solar hybrid water heating systems, are more typically 

used to supplement traditional gas and electric energy systems that supply DHW, improving the 

efficiency and lowering the carbon intensity of the traditional systems.   A system of solar collection 

tubes and piping capture heat energy from the sun’s rays and deliver it to a central heat exchanger, 

where it is converted to DHW and distributed in a manner similar to that described above for geo-

exchange systems.  The solar collection tubes are located outside the building or buildings, typically on 

the roof, while centralized equipment is again housed in a specifically designed mechanical room. 

 

Both geo-exchange and solar-thermal energy systems can be designed in combination with other 

traditional piped energy systems and metering technologies already a part of TGI’s regulated service 

offerings.  TGI’s expertise with piped energy infrastructure, metering equipment and customer services 

combined with the current environmental and social values of customers make these systems an 

obvious evolution of TGI’s business. 

(c) District Energy 

District energy systems (“DES”) employ a range of energy technologies and sources to deliver piped 

heating (hot water) and/or cooling (ambient or chilled water) to multiple buildings and customers within 

a neighbourhood from a central plant location or locations.  Higher efficiencies and the potential to 

replace or combine traditional energy systems with renewable energy sources to improve system costs 

and reduce GHGs are among the reasons for implementing DES.  TGI views district energy as an 

important part of its future service offerings.   

 

DES can use a single, traditional energy source and technology such as high efficiency natural gas boilers 

to deliver large volumes of piped hot water throughout a neighbourhood or community.  More recent 

developments, however, are tending to employ multiple emerging technologies to capture latent, or 

waste heat from the environment, supplemented by more traditional energy sources and equipment.  

For example, the latent heat from wastewater effluent flows feeding a nearby sewage treatment plant 

can be captured and converted to useable energy in much the same way that geo-exchange systems 

capture and convert latent heat from below the surface. Geo-exchange and solar thermal systems, as 

well as systems that capture waste heat from industrial process can also be employed.   

 

These systems are often used in combination with high efficiency natural gas or electric boilers to 

provide baseload or back-up heating where higher temperature steam is required for heating or 

industrial processes or if the heat needs to be transported over greater distances.  More recently, 

boilers are being designed to use biofuels such as wood wastes to reduce reliance on fossil fuel use.  The 
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centralization of equipment makes higher efficiency equipment more economic and reduces or removes 

the need for individual boilers, furnaces or other space and water heating equipment within each 

individual unit. 

 

The combination of fuel sources and technologies employed by each DES will be unique, but most DES 

projects will have common elements.  Heat capture systems include a separate piping system that 

captures the heat energy from its source, similar to those described for geo-exchange systems.  One or 

more central plants are located in specifically designed mechanical rooms or buildings, housing boilers, 

heat exchangers, pumps and piping infrastructure.  Piping systems will then distribute hot water and/or 

steam to multiple buildings and customers within the DES service area.  Finally, each building or unit 

served by the DES may contain specific equipment to convert the distributed steam or hot water into 

useable energy specific to the needs of that customer.  TGI’s experience with DES and expertise in 

providing piped energy systems make DES a natural extension of its current service offerings.   

(iii) Target Market 

(a) Geo-exchange and Solar Thermal 

Initially, TGI expects to provide geo-exchange and solar-thermal heating equipment and services to 

owners and/or operators of larger single or multi-use buildings including municipal, institutional, multi-

family residential and commercial end users.  Such a system or systems may serve one or a few 

buildings, but differ from district energy systems (see discussion in the next section) in scale, scope and 

complexity of the energy systems.  Both installation and/or ongoing O&M for geo-exchange and solar-

thermal heating systems can be provided either directly by TGI or through yet-to-be-identified alliance 

partners such as engineering service providers.  TGI does not at this time expect to provide mass market 

geo-exchange or solar-thermal services to individual home owners, but may in the future.  The target 

customers of this offering would be charged rates that would recover TGI’s cost of service as described 

in the in the paragraphs which follow on Tariff Considerations and Economic Assessment. 

(b) District Energy Systems 

DES can serve a range of building use types (multi-family residential, commercial, industrial and 

institutional) and customers.  Since DES are generally designed to serve multi-use neighbourhoods or 

communities, there are two levels of target markets to consider – the land use planner or developer, 

and the ultimate end-use customer.   Safety, security and reliability are all highly valued by both of these 

target markets, making TGI an ideal utility to provide DES services and infrastructure. 
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Municipalities seeking to improve energy efficiency and reduce carbon emissions in their communities 

are among the proponents who will support the development of DES.  Larger municipal buildings such as 

offices or recreational facilities might become anchor customers for DES, which are then expanded to 

serve other nearby customers as well.  Similarly, large institutional customers, around which a host of 

similar land uses usually develop, could become anchor customers for a DES.  Land developers might 

also seek DES to serve high density, mixed use developments being planned in urban locations. 

 

Once a community with a DES is developed, the end use energy customers would be a range of building 

owners and tenants.  These customers would be charged utility rates that would cover TGI’s cost of 

service as described in paragraphs which follow on Tariff Considerations and Economic Assessment. 

(iv)  TGI’s Role in Delivering these Alternative Energy Services  

Terasen Gas intends to:  

1. Invest in, provide financing for, supply energy, and deliver equipment;  

2. Develop appropriate rate structures, subject to Commission approval, and billing practices;  

3. Apply an Economic Assessment model to arrive at a rate for energy delivery; 

4. Provide engineering, procurement and contracting services for installation of the hybrid energy 

systems (likely with third party resources); and, 

5. Provide on-going maintenance services through service contract arrangements.  

(v)  Tariff Considerations  

TGI is not proposing a blanket tariff for either solar, geo-exchange or DES systems at this time.  

However, in Part III, Section C, Tab 12, TGI proposes new language in the General Terms and Conditions 

to support the alternative energy service. 

 

Each installation or combination of installations could have different mechanical equipment and piping 

infrastructure needs and therefore the cost inputs will vary between projects and as such each service 

agreement could have different language to reflect the nature of that business arrangement.  In 

addition, each installation’s (or customer’s) cost may vary significantly and as such end use rates may be 

very different from one installation to the next.  Therefore, for every TGI project, the Company will 

develop a service rate based upon the parameters outlined below and will then file, as a Tariff 

supplement, the contract (in redacted form if pricing or other information confidentiality is required for 

competitive reasons) for approval with the Commission.  TGI proposes that the contract approval 

process be treated similarly to the gas supply contract approval process in that the process is 

confidential and expedient.  So long as the customer has agreed to the rates and agreement and that is 
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consistent with the methodology described below, we would propose that the agreement be approved 

as filed.   

 

In order to support the provincial government’s environmental and carbon emission objectives by 

implementing these types of alternative energy systems, an efficient process is required to achieve an 

appropriate level of oversight.  We believe that the proposed process and structure described above 

strikes this necessary balance.  Customers will have entered into contracts willingly and with full 

knowledge of how other energy solutions compare, rates will have been established based on the 

accepted cost of service model, contracts remain confidential to maintain business competitiveness, and 

lastly, contract approval will be swift to ensure that TGI and third parties can deliver on their individual 

and mutual obligations.  

(vi)  Economic Assessment and Service Rates 

Any geo-exchange, solar-thermal or DES project for which capital costs exceed the Commission- 

approved limit over which TGI projects require a CPCN will proceed via a separate CPCN application.  

Otherwise, geo-exchange, solar-thermal and DES projects will proceed, with rates for the provision of 

energy to the customer being determined through the application of the proposed economic 

assessment. 

 

For each geo-exchange, solar-thermal and DES system, TGI will conduct an economic assessment using a  

cost of service analysis according to traditional COS modeling practices and proposes that customer 

rates would be set on a project by project basis to return an amount equal to the levelized (over a 15 to 

25 year timeframe) cost of service plus inflation.  TGI recognizes that a customer’s decision to proceed 

with an alternative energy system is not strictly an economic decision in comparison to rates for 

traditional energy systems.  In other words, a customer may agree to pay rates for geo-exchange, solar-

thermal energy, of DES services that are somewhat higher than costs for traditional gas or electric utility 

customers are paying at the time that the project proceeds based on their environmental and social 

values or their own belief of what traditional energy costs will be in the future.   

 

One of the hurdles of adopting low carbon emitting alternative energy systems is the high up front 

capital and development costs.  Typically the full costs of a new DES or alternative energy system occur 

right after the system comes into service whereas the customers are added over time, so in the absence 

of a rate smoothing or deferral mechanism the initial customers would have very high energy bills.  A 

mechanism is required to ensure that the initial customers attaching to the system are not dissuaded 

from attaching due to higher initial energy costs.  Conversely customers attaching in later years should 

not receive the benefit of lower rates (resulting from assets that have depreciated over a longer time 
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period) from early customers paying higher costs.  Levelizing the rate (and allowing inflation-based rate 

increases) over a twenty five year period provides a balanced solution that will promote more wide scale 

implementation.  A long-term levelized approach (in the range of 15 to 25 years) yields a service rate 

that will incent customers to attach to a DES system in the early years and support the reduction of 

GHGs. Even under a rate levelizing approach there is still the likelihood of revenue shortfalls or surpluses 

in various stages of the project life. A mechanism (or mechanisms) to balance these shortfalls or 

surpluses such as an adjusted depreciation schedule may be needed to provide customers with 

competitive rates and maintain utility returns on investment at allowed levels.  Such mechanisms, if 

needed, will be part of the project evaluation and included with the contract filing.    

 

The economic assessment model that TGI will use to determine the rate that a customer would pay for 

geo-exchange, solar-thermal, or DES equipment and service would include the following life cycle costs 

and expenses for facilities, equipment, operations and maintenance: 

 

Capital Expenditures – All equipment, materials, land and service costs required for the initial 

installation of the project, including equipment required within the building envelope as appropriate, as 

well as planned capital replacements through the life of the project, less any contributions made by the 

project developer.  Although TGI proposes that service rates be based on levelized returns and that no 

specific upper limit be established vis-à-vis a cost of service analysis, it is likely that in some cases 

wherein the levelized cost of service is actually higher than comparative conventional systems, a 

customer will seek to balance the higher service rates with an appropriate up-front contribution. 

 

O&M Expenditures – O&M expenses include, but are not limited to the labour, replacement parts, 

equipment, materials and administration required to maintain the ongoing effectiveness and safety of 

the energy system as well as overhead costs associated with TGI costs. 

 

Inflation – Based upon inflation rate as reported by the Province of British Columbia 

 

Income Tax – as per the applicable federal and provincial income tax rates  

 

Depreciation – the depreciation treatment applied to a project will follow generally accepted accounting 

principles for the expected life span of each class of equipment.  As such, depreciation periods may vary 

from project to project and on items within a project.  

 

Capital Cost Allowance – as per Revenue Canada 
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TGI Capital Structure / Cost of Capital – as approved by the BCUC 

 

Thermal Requirements (heating volume) – each project will have unique thermal heating requirements 

for space and/or water heating, determined by building design professionals as part of the development 

approval process.  Furthermore, traditional energy service (natural gas and or electricity) will drive all or 

part of the energy system operation.  If electricity and natural gas is separately metered, as likely to be 

the case for geo-exchange and solar thermal systems, then the TGI system charge will be a fixed 

monthly fee excluding metered energy costs. If electricity, natural gas, or other fuels are purchased by 

TGI to drive the alternative system, as will be the case for DES, then the TGI charge will include these 

costs as a pass-through to the customer.  For easy comparison to the reference BC Hydro tier 2 rate, the 

annual cost of service for the project plus separate energy costs as appropriate can be divided by the 

annual thermal energy to determine an annual unitized cost per MWh. 

 

Carbon Costs – With the exception of the provincial public sector carbon offset costs, and carbon tax, 

costs for emitting carbon from various types of energy systems (cap and trade) have not been fully 

defined or implemented.  It is expected that such costs will become law, and will therefore be 

specifically identified in the near future.  As such, the costs of carbon emissions need to be included on 

the expense side of the cost of service model and by extension, avoiding the cost of carbon emissions 

included on the benefits side of the model.  This will act to somewhat improve the economic 

comparison between alternative energy and conventional energy systems.  Until such time as these 

carbon emission costs are defined and formally implemented by the government, TGI will conduct a 

sensitivity analysis on the cost-of-service to assess their impact.  Once carbon emission costs are 

institutionalized, they will be fully included in the cost-of-service analysis for alternative energy service. 

 

Avoided cost of Equipment in Individual Units – Providing energy via DES removes or reduces the need 

for traditional heating equipment such as boilers, furnaces and/or electric heating equipment within the 

individual units or buildings.  These avoided costs will be considered in developing the cost of service 

analysis for each project. 

 

Project development would require a contract with the customer prior to proceeding.  A sample 

contract, cost of service analysis, service rate and cash flow analysis are contained in Appendix C-27: 

Alternative Energy System Cost of Service.   

c) Economic Assessment Model 

The economic assessment models used to determine customer rates for alternative energy systems will 

be based on accepted utility practices in B.C. for determining revenue requirements and designing rates.  
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For demonstration purposes, Appendix C-27 provides sample analyses for both a discrete and a district 

alternative energy system.  The examples include both a hypothetical discrete project and a real 

example of a district energy system.  The analyses have been prepared based on experience from 

existing and recent projects as well as data gathered specific to each technology type.    

 

The example analyses have been developed based on reasonable expectations of the type of projects 

envisioned by TGI.  The two examples provided are chosen to demonstrate an understanding of the 

inputs and assumptions that will be used to prepare an economic analysis for a broad range of potential 

projects, from a simple, low cost solar-thermal system to much larger and more complex district energy 

system.   

 

Included in Appendix C-27 along with the economic assessment models showing the rate base and 

revenue requirement summaries, are cash flow analyses for these example projects.  The cash flow 

projections demonstrate how the capital investment, O&M, other costs and return on investment will 

be recovered through customer rates over the life of the project, based on typical build out assumptions 

and customer additions for land development projects of this nature. 

 

The simple, discrete project example results in a relatively low customer service rate per GJ comparable 

to a conventional gas or electric energy system today, while the more complex district energy project 

results in higher rates.  Both results are economically reasonable, given the specific circumstances of 

each project.   

 

For the discrete energy project, in this case the installation of a solar thermal energy system that 

supplements a conventional domestic water heating system, the project displaces a portion of the 

conventional energy supply with carbon neutral, renewable energy, but does not remove the need for 

the conventional equipment.  The customer fully understands the benefits and costs and chooses a 

simple, relatively low-cost solution.  The customer pays for the system equipment and operation over 

time at a rate per unit of energy (or on a flat monthly charge basis) comparable with conventional 

systems, but avoids a portion of the conventional commodity cost. 

 

For the more elaborate and complex district energy project, the system does replace the need for 

expensive equipment within each building as well as avoiding a high proportion of the commodity costs 

for conventional energy.  Again, the customer has full knowledge of the available alternatives and the 

costs and benefits of the district energy system being examined.  In this case the customer chooses a 

higher cost, more complex design that better meets their needs and objectives for a renewable, low 

carbon energy system.  For this system, the customer pays for the system equipment, an alternative fuel 
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source commodity (wood waste) and system operation and maintenance over time at a rate per unit of 

energy that is higher than that of BC Hydro’s Step 2 RIB rate for residential electricity. 

 

In both of these examples, the customer has chosen the energy system with full access to information 

on the costs and benefits of available alternatives and has chosen a system the best fits their needs.  The 

customer pays for the system and its operation over time at a rate that is acceptable to them, but which 

does not unduly impact the rates of other TGI customers. 

(1) FUTURE RATES FOR ALTERNATIVE ENERGY SERVICES 

The above proposal to allow TGI to develop geo-exchange, solar-thermal and DES alternative energy 

services is intended to facilitate the implementation of alternative energy projects, in conjunction with 

our base gas business.  We anticipate that TGI’s involvement with these projects, subject to the 

regulatory treatment proposed above, will allow alternative energy systems to be more quickly and 

more broadly adopted than would otherwise be the case.  As these services increase in popularity, and 

the systems and costs for the development of individual projects become more standardized, TGI 

expects that postage stamp rates may be developed for some of these services across our service region 

at some time in the future.   

(2) CAPITAL AND REVENUE TREATMENT 

As also stated in the section on NGV, the sales cycle for alternative energy is long, the nature of 

customer acquisition uncertain, the timeline of capital expenditures undetermined and associated O&M 

expenses unknown.  TGI proposes forecasting zero capital additions, O&M expenditures and revenues in 

this area for the purpose of the RRA. As such, TGI believes it is prudent and therefore proposes that 

revenues, ongoing O&M and capital attributed to additions in 2010/11 be recorded in a non-rate base 

deferral account for the period of the RRA.  In this manner, existing customers rates will not be 

impacted in 2010 and 2011 by capital and O&M expenditures,  and associated revenues that are too 

uncertain to forecast at this time.   

(3) SUMMARY 

All levels of government and much of the general public in B.C., are committed to reducing the 

consumption of energy and reducing GHG emissions.  TGI must adapt to these changes or risk becoming 

a provider of a single product that will continue to face reduced market demand.  TGI is ideally 

positioned to deliver alternative energy solutions, in conjunction with its core gas business, within a 

transparent environment of regulatory oversight that provides security in a levelized cost approach.  The 

increased adoption of alternative energy systems that we expect will result, will act more quickly and in 
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a more meaningful way than current market trends can deliver to help meet the targets set out by the 

Province and the expectations of TGI customers and the BC public in general.  TGI’s participation in 

alternative energy systems in this way will help our customers access broader energy solutions.  
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4. Gas Sales and Transportation Demand 

This section provides a discussion of the demand for natural gas, comprised of natural gas sales and 

transportation volumes forecast for 2010 and 2011.  The forecast of demand for natural gas, including 

the forecast number of customers and customer additions by customer class, and forecast average use 

per customer by customer class, is an important component of the RRA.  The forecast number of 

customers and customer additions are key cost drivers for both operating and capital costs to be 

incurred in order to serve our customers.  Additionally, the forecast demand is a key input in the 

determination of the delivery rates needed to recover the revenue requirements.  The forecast of 

demand for natural gas included in the RRA is based upon a methodology that is consistent with that 

used in prior years, and provides a reasonable estimate of future natural gas demand.  TGI is of the view 

that the forecast of demand for natural gas included in this RRA fairly represents the expected customer 

additions and average use per customer for 2010 and 2011, and is the most appropriate forecast of 

demand for natural gas to be used in the determination of rates for the 2010 and 2011 forecast period.  

The forecast total demand for 2010 and 2011 continues to decline as compared to the previous period, 

which is attributable to a further decline in average use per customer that is not offset by the forecast 

low number of customer additions.   

 

Included in this section is a discussion of the: 

• Forecast methodology; 

• Underlying assumptions; and 

• Forecast of residential, commercial, and transportation revenues and margins. 

a) Energy Forecast Methodology 

This section discusses the methodology used in preparing the forecasts for the RRA.  The energy forecast 

methodology provides a reasonable approach to estimating future energy demand for the Company, for 

the following reasons: 

• The methodology is consistent with the approach taken in prior revenue requirements 

applications; 

• The methodology has been reviewed and accepted internally; and 

• The methodology has been reviewed and accepted by the BCUC and stakeholders at the 

Company’s annual reviews, which were conducted under the PBR Period. 

 

As with prior years, the energy demand forecast is comprised of three main components: 
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• Customer additions forecast; 

• Average use per customer forecast; and 

• Industrial demand forecast. 

 

The forecast of customer additions reflects macroeconomic factors affecting residential and commercial 

customers.  The forecast for industrial customers assumes no net change in the number of customers 

over the forecast period except where specific knowledge of a change in service level has been received 

by the Company. 

 

The forecast of usage on a per customer basis, again consistent with prior years, is based upon an 

analysis of recent historical normalized consumption data and also incorporates market trends affecting 

consumption. 

 

The forecast of industrial energy demand, due to the smaller number of customers in each rate class and 

also the unique characteristics influencing customer additions, is based upon sector analyses and 

customer specific survey results. 

 

The residential and commercial energy forecast is driven by the respective customer account and use 

per customer forecasts, and incorporates customer rate classes 1, 2, 3, and 23.  The industrial energy 

forecast incorporates customer rate classes 5, 7, 22, 25, and 27. 

 

The energy forecast methodology for customer accounts, average use per customer, and industrial 

energy demand is reasonable, consistent with prior years, and reflects the best information available at 

the time of this Application and is the most appropriate forecast of energy demand to be used in the 

determination of rates for the 2010 and 2011 forecast period. 

 

A significant aspect of the methodology for developing the demand forecast is the review of historical 

data, as it is through this review process that characteristics of our customer base, such as the number 

and types of current customers, the amount and pattern of gas usage by those customers, and the 

trends/relationships between those characteristics and various economic indicators are determined.  

Those trends/relationships are then considered in conjunction with the latest forecasts of various 

economic indicators (underlying assumptions) to determine whether or not it is reasonable to assume 

those trends/relationships will continue into the future, and ultimately impact the future demand for 

natural gas. 
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(1) UNDERLYING ASSUMPTIONS 

One of the steps involved in developing the demand forecast is to identify the main factors that 

influence the demand for natural gas, and then develop assumptions regarding the impact those factors 

will have in the future.  As with prior years, the factors considered in developing the energy demand 

forecast for this RRA include current economic conditions, the housing market, government policies and 

programs, and also general trends regarding efficiency improvements.  Through reviewing the best 

information possible at the time of this forecast, which included information from the B.C. Government, 

major banks and other organizations, TGI has developed a set of reasonable underlying assumptions 

that are appropriately applied in forecasting future energy demand. 

 

The underlying assumptions made regarding external influences that affect the demand for natural gas 

were: 

• Although the B.C. economy is currently contracting, and is assumed to continue doing so 

throughout 2009, recovery is anticipated in 2010 and 2011165

• The housing market declines in both 2009 and 2010 before stabilizing in 2011

; 

166

• Energy efficiency will continue to improve driven by the current suite of government policies 

and programs, the Company’s own EEC programs

;  

167

• Key industrial sectors will continue to experience adverse conditions as a result of the global 

economic crisis. 

, and also ongoing appliance renewals ; and 

 

As noted above, the B.C. economy is no longer enjoying the high levels of economic growth that have 

been experienced over recent years.  This is attributed to the slowdown of the U.S. economy and the 

ensuing collapse of the financial markets.  The consensus among leading economists168

                                                           
165  See Appendix C-34 for a copy of British Columbia Budget 2009 
166  See Appendix C-37 for a  CMHC Housing Market Outlook - BC Region Highlights First Quarter 2009 and 

Appendix C-29 for a copy of B.C. Fiscal Plan 2009 
167  See Part III, Section C, Tab 3 for a further discussion of our EEC Programs 
168  See Appendix D-2 for a copy of BMO Provincial Economic Outlook  January 2009  
 See Appendix C-38 for a copy of RBC Economics March 2009 
 See Appendix D-3 for a copy of TD Economics – Provincial Economic Forecast March 2009 
 See Appendix D-4 for a copy of Central 1 Credit Union- BC Economic Forecast 2009 – 2013 

 is that the 

provincial economy will contract in 2009, but will show signs of recovery in 2010 primarily due to the 

anticipated economic benefits resulting from the 2010 Olympic and Paralympic Winter Games.  Growth 

is expected to continue in 2011, but at a slightly lower pace.  The B.C. Ministry of Finance is projecting 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 4:  GAS SALES AND TRANSPORTATION DEMAND PAGE 275 

economic growth of -0.9 per cent for 2009, 2.4 per cent in 2010, and then 2.6 per cent in 2011169

Figure C-4-1:  Provincial GDP contracting in 2009 

 

, as 

illustrated in the following Figure C-4-1. 
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The B.C. housing market experienced strong growth over the period 2004 through 2008, with record 

levels of housing starts being realized in 2007 (39,150 housing starts).  After declining slightly in 2008 

(from 2007 levels), housing starts are expected to dramatically decline in 2009 and continue declining in 

2010 before stabilizing in 2011.  The CMHC is projecting a 34 per cent decline in housing starts from 

2008 levels, to 22,800 starts in 2009, followed by a further decline to 20,700 housing starts in 2010, and 

then an increase to 21,475 housing starts in 2011.  This is illustrated in the following Figure C-4-2. 

 

                                                           
169  See Appendix C-34 for a copy of British Columbia Budget 2009 
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Figure C-4-2:  Significant slowdown in B.C. Housing Starts 
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The underlying assumptions made regarding external influences that affect the demand for natural gas 

are reasonable, consistent with prior years, and are based upon a review of the best possible 

information available at the time of the forecast.   Furthermore, together these assumptions provide an 

appropriate basis for the determination of our customer additions forecast. 

b) Customer Additions Forecast 

Although our Company is challenged by a troubled economy, a declining housing market, and a shift 

towards more multi-family dwellings in the housing mix (where our capture rates are significantly lower 

than for single-family dwellings), new customer attachments are still anticipated over the forecast 

period.  The forecast of customer additions is reasonable and, consistent with prior years, is based upon 

the provincial forecast of household formations at the community level, and is appropriate for the use in 

determining rates for the 2010 and 2011 forecast period. 

 

The CMHC’s forecast, along with the latest economic analyses from the B.C. Government, major banks 

and other organizations are also reviewed for consistency with the overall trend in household 

formations.  The forecast of customer additions is applied to residential and commercial customer 

classes.  No growth is assumed for industrial customers unless known at the time of the forecast. 

 

The Table C-4-1 below provides a summary of the residential, commercial and industrial and 

transportation gross and net customer additions projected for 2009, and the forecast for the years 2010 

and 2011. 
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Table C-4-1:  Forecast Customer Growth1 is Flat and Lower Than in 2009  

2009 
Projected

2010 
Forecast

2011 
Forecast

Residential2 5,213      4,777      4,983       
Commercial3 907         823         867          
Industrial & Transportation4 -          -          -           
Total Net Additions 6,120      5,600      5,850       
Total Gross Additions 9,600      8,784      9,176       

Year-Ending Customers 837,965 843,565 849,415
Housing Starts5 22,800    20,700    21,500     

Notes
1. Includes Lower Mainland, Inland, Columbia and Revelstoke service regions only.
2. Rate 1
3. Rates 2, 3 & 23
4. Rates 4, 5, 6, 7, 22, 25 & 27 
5. Source:  CMHC, B.C. Ministry of Finance
6. Includes 3,124 additional customers due to amalgamation of Squamish customers  

 

The above forecast of customer additions incorporates the best available information, is based on a 

methodology consistent with prior years, and is both reasonable and appropriate for use in this 

Application. 

 

Customer Growth Issue 

Over the past several years, TGI experienced an increase in the net turnover of its customer base, which 

has negatively affected our customer growth.  TGI has investigated this issue and has determined that it 

is appropriate to incorporate into the demand forecast a stable customer turnover factor so as to 

maintain the reasonableness of the demand forecast and ensure that the best available information has 

been incorporated. 

 

Customer turnover represents the difference between the number of meters either locked off (due to 

the customer falling into arrears) or being removed from the system (due to a premise becoming vacant, 

or customers moving) in a particular year, and those that return to the system in that same year.   

 

The issue with customer turnover is the fact that for the past several years TGI has experienced an 

increase in the net turnover in its customer base, which has resulted in significantly fewer net customer 

additions than forecast.  This is illustrated in Figure B-1-3 of Part III, Section B.  Customer turnover 

appears cyclical in nature, and current year-to-date results indicate a downturn may be taking place.  

However, current economic conditions may lead to an increase in net customer turnover (as the 
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likelihood of an increase in lock-offs is increased).  Given this, TGI has assumed for the purposes of its 

demand forecast that net customer turnover will remain relatively stable over the forecast period. 

 

Since customer turnover affects customer growth, this factor has been incorporated into the demand 

forecast.  By incorporating this factor into the demand forecast, TGI believes the demand forecast 

remains reasonable and reflects the best information available. 

c) Use Per Customer Forecast 

Individual average use per customer projections are developed for each service area and for each 

residential and commercial customer class.  The analysis of historical normalized use per account170

• Recent historical normalized use per account; 

  

indicates a downward trend in residential average use per customer, while commercial average use per 

customer is proving to be more stable. 

 

The forecast of average use per customer for residential and commercial rate classes is reasonable and, 

consistent with prior years, considers a number of factors.  These factors include: 

• Efficiency improvements, including appliance and insulation upgrades; 

• Trends in the market; and 

• Customer migration between customer classes. 

 

Also incorporated into the forecast of average use per customer for the commercial customer classes is 

a sector analysis for the top five consuming sectors.  After briefly describing the four factors listed 

above, a review of the sector analysis is provided below.   

 

Average use per customer is influenced by a number of factors, including the retrofit of appliances, the 

housing mix, and also government policies and programs aimed at improving efficiencies.  It is important 

to review historical consumption levels, as it is through this process that TGI is able to estimate trends in 

the market, and more importantly, determine whether or not those trends are likely to continue into 

the future.  

 

Efficiency improvements are assumed to be the primary driver of the decline in residential average use 

per customer.  These would include the retrofit of older, less efficient appliances with new high 

efficiency units, and also upgrades to insulation, window, doors, and more generally speaking, building 

                                                           
170  See Appendix D-1 for a copy of Consumption History 
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shells.  Although efficiency improvements are driven by a number of factors such as technological 

advances, natural gas prices, and public policies/programs, they are also influenced by the Company’s 

EEC programs.  Since TGI recently received approval for EEC programs that have significantly greater 

levels of funding, it is reasonable to assume that these will impact average use per customer over the 

forecast period.  The impact, although negligible in 2009, are estimated to be as great as a 0.3 GJ decline 

in residential average use per customer. 

 

There are also other factors contributing towards the trends seen in average use per customer.  TGI has 

observed a continued shift towards more multi-family dwellings in the housing mix, the carbon tax has 

been recently introduced, and also various programs have been developed as a result of the energy 

savings targets outlined in the B.C. Energy Plan.  All of these factors are contributing towards a 

downward trend in average use per customer. 

 

Analysis of building types, and, more importantly, expected future trends in the market regarding the 

future housing/building mix, is an important part of forecasting future demand for natural gas.  The 

following Table C-4-2 illustrates the estimated annual use per customer for residential customers by 

building type. 

 

Table C-4-2: Annual Consumption (GJ/yr) by Housing Type – Significant differences 

  

Housing Type 2007 Normal
Single Family Dwelling 94
Multi-Family Dwellings 60
Vertical Subdivision 23
Source:  2008 Residential End Use Study  

 

The above table illustrates the fact that residential customers consume different amounts of natural gas 

depending on their housing type.  This is not surprising, since different housing types have different 

characteristics that lead to different opportunities for which to use natural gas.  For commercial 

customers, since there are many different types of businesses as well as building types, analyzing 

average annual use by building type is much more difficult.   

 

For residential customers, there is not only a difference in consumption levels by housing type, but also 

within each housing type.  For each housing type, there are differences seen in the size of homes, 

insulation levels, appliance mixes, appliance efficiencies, and also differences in the lifestyles of those 

living in the home.  The following Figure C-4-3 illustrates some of the differences that can be seen within 

single family dwellings. 
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Figure C-4-3:  Energy Efficiency Significantly Impacts Annual Consumption 

Older Low Efficient Home in Vancouver New High Efficient Home in Vancouver

 - One storey building with basement  - One storey building with basement
 - 2,500 square foot older home  - 2,500 square foot new home (code compliant)
 - Below average insulation in ceiling and walls  - Above average insulation in ceiling and walls
 - Single pane windows (USI 6.7 - Single)  - Energy Star windows (USI 2.0)
 - Average temperature 19 degrees Celsius  - Average temperature 21 degrees Celsius
 - Air tightness: 6.0 ACH (tested at 50 Pascals)  - Air tightness: 5.4 ACH (tested at 50 Pascals)
 - Standard efficient furnace, AFUE of 71%  - High efficiency condensing furnace, AFUE of 90%

Space Heating Energy = 137.6 GJ/yr Space Heating Energy = 50.7 GJ/yr

Source:  Modelled through Natural Resources Canada's HOT 2000 software  
 

If two homes that are identical in size are considered, as illustrated above, the opportunity for variations 

in annual consumption can be seen.  Homes with below average levels of insulation, single pane 

windows, and low efficient furnaces can consume more than twice as much natural gas (for space 

heating) than homes with high levels of insulation, energy star rated windows and high efficient 

furnaces.  Given this, it is important to consider future trends in not only building types but also 

efficiency improvements and technological advancements when developing the demand forecast. 

 

Customer migration, in the commercial customer classes, is another factor that affects average use per 

customer.  Customers with annual consumption that falls outside the consumption range specified 

under their current rate class can skew the average use per customer for the entire customer class.  

Consumption for this group of customers is reviewed annually to determine whether or not there will be 

an impact to average use per customer, and if there is, to what extent. 

 

(1) COMMERCIAL SECTOR ANALYSES 

Similar to the sector analyses TGI performs for its industrial customers annually, TGI has identified the 

top five consuming sectors within its commercial customer classes, and analyzed those individually while 
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preparing the demand forecast.  By analyzing historical consumption patterns on a sector by sector 

basis, and incorporating the latest available economic information, TGI is able to prepare a demand 

forecast that is both reasonable and appropriate for determining rates for its commercial customers 

over the forecast period. 

 

Analyses have been performed for small commercial (Rate 2), large commercial (Rate 3), and also 

Commercial Transportation (Rate 23) customers.  Following are the results of the analyses. 

(a) Small Commercial (Rate 2) Customers 

The following Table C-4-3 illustrates the 2008 energy consumption and percentage each industry 

represents out of the total.  As can be seen, there are five sectors that together represent over two-

thirds of the total small commercial 2008 demand volumes.  The “other” sector is comprised of the 

remaining lower consuming sectors (for this customer class) and includes the transportation, printing, 

recreation, and construction sectors.  Each of these six sectors was analyzed individually, providing a 

reasonable basis from which to develop the small commercial demand forecast. 

 

Table C-4-3:  Small Commercial (Rate 2) Top Consuming Sectors 

TJs %
Apartment/Condo 5,860 25%
Commercial/Office Building 2,430 11%
Education 1,120 5%
Restaurant 2,490 11%
Wholesale/Retail 3,830 17%
Other 7,340 31%
Total 23,070 100%  

 

The above listed sectors are those for which sector analyses have been completed, historical 

consumption trends analyzed, and results have been validated against the most recent available 

economic information.  

 

6. Apartment/Condo 

 

The Apartment/Condo sector consumed 25 per cent of the total natural gas that was consumed within 

the small commercial customer class in 2008.  The following Figure C-4-4 illustrates the normalized 

annualized average use per customer over the period December 2003 through December 2008. 
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Figure C-4-4:  Apartment/Condo Sector – Relatively stable historical trend 
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The Apartment/Condo sector within this customer segment represents multi-family dwellings, smaller 

apartment or condominium buildings.  The historical trend in average use per customer is relatively 

stable (within a 10 per cent variance over the five year period), but as there are opportunities for 

efficiency improvements (especially given our recent EEC application approval), TGI is expecting a 

decline in average use per customer over the forecast period.  Since these customers are residential, TGI 

is expecting similar declines in average use per customer over the forecast period as are expected for 

our Residential customer class.   

 

7. Commercial/Office Building 

 

The Commercial/Office Building sector consumed 11 per cent of the total natural gas that was 

consumed within the small commercial customer class in 2008.  The following Figure C-4-5 illustrates the 

normalized annualized average use per customer over the period December 2003 through December 

2008. 
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Figure C-4-5:  Commercial/Office Building Sector – Stable since 2003 
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The Commercial/Office Building sector within this customer segment includes smaller commercial or 

office buildings, typically strip malls and other small stand alone structures.  The average use per 

customer for this sector has been very stable since 2003, and is expected to remain stable over the 

forecast period.  

 

8. Education 

 

The Education sector consumed 5 per cent of the total natural gas that was consumed within the small 

commercial customer class in 2008.  The following Figure C-4-6 illustrates the normalized annualized 

average use per customer over the period December 2003 through December 2008. 
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Figure C-4-6:  Education sector – Trending upward since 2004 
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The Education sector within this customer segment includes larger schools with annual consumption 

less than 2,000 GJ per year.  The average use per customer for this sector has been increasing since 

2004.  However, given there are opportunities for efficiency improvements, and also the possibility of 

alternative energies playing a growing role in this sector, TGI does not believe that the upward trend will 

continue and is projecting stable average use per customer over the forecast period. 

 

9. Restaurant 

 

The Restaurant sector consumed 11 per cent of the total natural gas that was consumed within the 

small commercial customer class in 2008.  The following Figure C-4-7 illustrates the normalized 

annualized average use per customer over the period December 2003 through December 2008. 
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Figure C-4-7:  Restaurant sector – Downward trend since 2004 
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The Restaurant sector within this customer segment includes smaller restaurants, delis, and coffee 

shops.  The average use per customer for this sector has been declining since 2004, although it showed 

signs of stability from 2005 through 2007 before declining again in 2008 (likely due to the economic 

downturn).  This sector typically uses natural gas for cooking, hot water, dishwashing, space heating, 

and patio heating.  Given those end uses, there are opportunities for efficiency gains to be made.  TGI is 

therefore projecting average use per customer to moderately decline for this sector throughout the 

forecast period. 

 

10. Wholesale/Retail 

 

The Wholesale/Retail sector consumed 17 per cent of the total natural gas that was consumed within 

the small commercial customer class in 2008.  The following Figure C-4-8 illustrates the normalized 

annualized average use per customer over the period December 2003 through December 2008. 
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Figure C-4-8:  Wholesale/Retail sector – Relatively stable since 2006 
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The Wholesale/Retail sector within this customer segment includes smaller stand alone retailers or 

wholesalers.  The average use per customer for this sector was stable over the period 2003 through 

2005, then increased through 2006, and has been relatively stable since then.  Given the current state of 

the economy, and the lack of significant growth projected over the next few years, TGI is projecting 

average use per customer to decline moderately over the forecast period.  

 

11. Other 

 

The “Other” sector is comprised of all industries other than those illustrated above, and together they 

consumed 32 per cent of the total natural gas that was consumed within the small commercial customer 

class in 2008.  The following Figure C-4-9 illustrates the normalized annualized average use per customer 

over the period December 2003 through December 2008. 
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Figure C-4-9:  Other sectors – Relatively stable since 2003 
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The “Other” sector within this customer segment has experienced stable average use per customer, 

with an average 0.1 per cent annual decline since 2003.  The more recent trend since 2005 has been a 1 

per cent average annual increase, but since the most recent trend since 2007 is downward and also 

considering the current economic situation, TGI is projecting average use per customer for the “other” 

sector to decline moderately over the forecast period. 

(b) Large Commercial (Rate 3) Customers 

The following Table C-4-4 illustrates the 2008 energy consumption for large commercial (Rate 3) 

customers and the percentage each sector represents out of the total.  As can be seen, there are five 

sectors that together represent over two-thirds of the total large commercial 2008 demand volumes.  

The “other” sector is comprised of the remaining lower consuming sectors (for this customer class) and 

includes the construction, hotel, printing, and transportation industries.  Each of these six sectors was 

analyzed individually, providing a reasonable basis from which to develop the large commercial demand 

forecast. 
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Table C-4-4:  Large Commercial (Rate 3) Top Energy Consuming Sectors 

TJs %
Apartment/Condo 6,820 43%
Commercial/Office Building 870 6%
Hotel 570 4%
Restaurant 990 6%
Wholesale/Retail 1,360 9%
Other 5,000 32%
Total 15,610 100%  

 

The above listed sectors are those for which sector analyses have been completed, historical 

consumption trends analyzed, and results have been validated against the most recent available 

economic information.  

 

12. Apartment/Condo 

 

The Apartment/Condo sector consumed almost half (43 per cent) of the total natural gas that was 

consumed within the large commercial customer class in 2008.  The following Figure C-4-10 illustrates 

the normalized annualized average use per customer over the period December 2003 through 

December 2008. 

 

Figure C-4-10:  Apartment/Condo sector – Stable since 2005 
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The Apartment/Condo sector within this customer segment represents multi-family dwellings, mid-size 

apartment or condominium buildings.  The historical trend in average use per customer has been very 

stable since 2005, but as with this sector in the small commercial customer segment, there are 

opportunities for efficiency improvements.  TGI is projecting a decline in average use per customer over 

the forecast period 

 

13. Commercial/Office Building 

 

The Commercial/Office Building sector consumed 6 per cent of the total natural gas that was consumed 

within the large commercial customer class in 2008.  The following Figure C-4-11 illustrates the 

normalized annualized average use per customer over the period December 2003 through December 

2008. 

 

Figure C-4-11:  Commercial/Office Building sector – Relatively stable since 2004 

 

1,500

2,000

2,500

3,000

3,500

4,000

Dec-03 Dec-04 Dec-05 Dec-06 Dec-07 Dec-08

N
or

m
al

iz
ed

 A
nn

ua
liz

ed
 U

PC
 (G

J)

 

 
 

The Commercial/Office Building sector within this customer segment includes larger commercial or 

office buildings.  The average use per customer for this sector has been relatively stable since 2004 

(consumption has varied less than 10 per cent over the period).  As with this sector in the small 

commercial customer segment, TGI is projecting stable average use per customer rates throughout the 

forecast period. 
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14. Hotel 

 

The Hotel sector consumed 4 per cent of the total natural gas that was consumed within the large 

commercial customer class in 2008.  The following Figure C-4-12 illustrates the normalized annualized 

average use per customer over the period December 2003 through December 2008. 

 

Figure C-4-12:  Hotel sector – Stable since 2006 
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The Hotel sector within this customer segment includes small to medium-sized hotels.  The average use 

per customer for this sector has been stable since 2006, after experiencing declines during 2004.  Given 

the recent stability in average use per customer, TGI is projecting average use per customer to remain 

stable throughout the forecast period. 

 

15. Restaurant 

 

The Restaurant sector consumed 6 per cent of the total natural gas that was consumed within the large 

commercial customer class in 2008.  The following Figure C-4-13 illustrates the normalized annualized 

average use per customer over the period December 2003 through December 2008. 
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Figure C-4-13:  Restaurant sector – Moderately declining since 2005 
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The Restaurant sector within this customer segment includes larger restaurants consuming more than 

2,000 GJ per year.  The average use per customer for this sector has been declining moderately since 

2005, after experiencing more significant declines during 2004.  This, together with the opportunities for 

efficiency improvements (as with the small commercial customer segment), TGI is projecting average 

use per customer to decline moderately over the forecast period. 

 

16. Wholesale/Retail 

 

The Wholesale/Retail sector consumed 9 per cent of the total natural gas that was consumed within the 

large commercial customer class in 2008.  The following Figure C-4-14 illustrates the normalized 

annualized average use per customer over the period December 2003 through December 2008. 
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Figure C-4-14:  Wholesale/Retail sector – Relatively stable since 2005 
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The Wholesale/Retail sector within this customer segment includes mid-to-large sized retailers or 

wholesalers.  The average use per customer for this sector declined from 2003 through 2005, but has 

since remained relatively stable.   As with this sector for the small commercial customer segment, TGI is 

projecting average use per customer to remain stable over the forecast period.  

 

17. Other 

 

The “Other” sector is comprised of all industries other than those illustrated above and together they 

consumed 32 per cent of the total natural gas that was consumed within the small commercial customer 

class in 2008.  The following Figure C-4-15 illustrates the normalized annualized average use per 

customer over the period December 2003 through December 2008. 
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Figure C-4-15:  Other sectors – Declining moderately since 2003 
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The “Other” sector within this customer segment has experienced declining average use per customer 

since 2003, but since early 2008 this trend appears to have slowed.  The trend since 2003 has been a 2 

per cent annual decline in average use per customer, but the more recent trend since 2006 is a 1 per 

cent annual decline.  The more recent trend is assumed to continue going forward, and TGI is therefore 

projecting a moderate decline in average use per customer for this sector over the forecast period. 

(c) Commercial Transportation (Rate 23) Customers 

The following Table C-4-5 illustrates the 2008 energy consumption for commercial transportation (Rate 

23) customers and the percentage each industry represents out of the total.  As can be seen, there are 

five sectors that together represent 70 per cent of the total commercial transportation 2008 demand 

volumes.  The “other” sector is comprised of the remaining lower consuming sectors (for this customer 

class) and includes the health, hotel, recreation and transportation sectors.  Each of these six sectors 

was analyzed individually, providing a reasonable basis from which to develop the commercial 

transportation demand forecast. 
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Table C-4-5:  Commercial Transportation (Rate 23) Top Energy Consuming Sectors 

 
TJs %

Apartment/Condo 1,510 24%
Education 1,090 17%
Government Building 490 8%
Greenhouse 740 12%
Wholesale/Retail 600 9%
Other 1,910 30%
Total 6,340 100%  

 

The above listed sectors are those for which sector analyses have been completed, historical 

consumption trends analyzed, and results have been validated against the most recent available 

economic information.  

 

18. Apartment/Condo 

 

The Apartment/Condo sector consumed almost one-quarter (24 per cent) of the total natural gas that 

was consumed within the commercial transportation customer class in 2008.  The following Figure C-4-

16 illustrates the normalized annualized average use per customer over the period December 2005 

through December 2008. 

 

Figure C-4-16:  Apartment/Condo sector – Stable since 2005 
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The Apartment/Condo sector within this customer segment represents larger multi-family dwellings, 

apartment or condominium buildings.  The historical trend in average use per customer has been very 

stable since 2005.  However, as with this sector in the small and large commercial customer segments, 

there are opportunities for efficiency improvements.  TGI therefore projects a moderate decline in 

average use per customer over the forecast period. 

 

19. Education 

 

The Education sector consumed 17 per cent of the total natural gas that was consumed within the 

commercial transportation customer class in 2008.  The following Figure C-4-17 illustrates the 

normalized annualized average use per customer over the period December 2005 through December 

2008. 

 

Figure C-4-17:  Education sector – Stable since mid-2007 
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The Education sector within this customer segment includes larger schools, colleges and also 

universities.  The average use per customer for this sector was relatively stable 2003 to 2005.  Since 

rising in 2006 it has remained relatively stable again.  As with this sector in the small commercial 

customer segment, TGI is projecting average use per customer to remain stable over the forecast 

period. 
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20. Government Building 

 

The Government Building sector consumed 8 per cent of the total natural gas that was consumed within 

the commercial transportation customer class in 2008.  The following Figure C-4-18 illustrates the 

normalized annualized average use per customer over the period December 2005 through December 

2008. 

 

Figure C-4-18:  Government Buildings sector – Stable since 2007 
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The average use per customer for this sector has been relatively stable over the past year and a half, 

after declining in previous years.  There are likely to be further reductions in average use per customer 

in this sector, as a result of conservation efforts aimed at meeting the GHG targets outlined in the B.C. 

Energy Plan.  TGI is projecting a moderate decline in average use per customer for this sector over the 

forecast period. 

 

21. Greenhouse 

 

The Greenhouse sector consumed 9 per cent of the total natural gas that was consumed within the 

commercial transportation customer class in 2008.  The following Figure C-4-19 illustrates the 

normalized annualized average use per customer over the period December 2005 through December 

2008. 
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Figure C-4-19:  Greenhouse sector – More volatile due to fuel switching capabilities 
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The average use per customer for this sector has shown some volatility since 2005, primarily because 

some of these customers have fuel switching capabilities and are therefore able to respond to 

fluctuations in the prices of both natural gas and alternative fuels.  With the current price forecasts for 

natural gas remaining relatively low, TGI is assuming average use per customer will remain stable over 

the forecast period. 

 

22. Wholesale/Retail 

 

The Wholesale/Retail sector consumed 9 per cent of the total natural gas that was consumed within the 

commercial transportation customer class in 2008.  The following Figure C-4-20 illustrates the 

normalized annualized average use per customer over the period December 2005 through December 

2008. 
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Figure C-4-20:  Wholesale/Retail sector – Relatively stable since early 2007 
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The Wholesale/Retail sector within this customer segment includes large retailers or wholesalers.  The 

average use per customer for this sector declined over the period 2005 to 2007.  Since trending upward 

during the first few months of 2008 it appears to have moderated since then.   As with this sector for the 

small and large commercial customer segments, TGI is projecting average use per customer to remain 

stable over the forecast period. 

 

23. Other 

 

The “Other” sector is comprised of all industries other than those illustrated above and together they 

consumed 30 per cent of the total natural gas that was consumed within the commercial transportation 

(Rate 23) customer class in 2008.  The following Figure C-4-21 illustrates the normalized annualized 

average use per customer over the period December 2005 through December 2008. 
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Figure C-4-21:  Other sectors – Stable since early  2006 
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The “Other” sector within this customer segment experienced stable average use per customer 

throughout 2005 before increasing slightly in early 2006.  Since then, average use per customer has 

again remained relatively stable.  Given this, TGI is assuming average use per customer remains stable 

over the forecast period. 

 

The above analyses have been incorporated into the overall forecast of average use per customer for 

each of the commercial customer classes.  Table C-4-6 below provides a summary of the average use per 

customer for customers served under Rate Schedules 1 (and 1U), 2 (and 2U), 3 (and 3U), and 23 

projected for 2009 and the forecast for 2010 and 2011. 

 

Table C-4-6:  Forecast Usage – Rate Schedules  1, 2, 3, & 23 

Projected 
2009

Forecast 
2010

Forecast 
2011

Rate 1 94.6 89.7 88.3
Rate 2 323 318 318
Rate 3 3,427 3,346 3,346
Rate 23 4,830 4,680 4,680  

Note:  2009 projections include three months of actuals (not weather normalized) 

 

As described above, the forecast of average use per customer has been developed by analyzing 

historical consumption and considering efficiency improvements, trends in the market, customer 
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migration, and also sector analyses for our commercial customers.  This is consistent with the approach 

taken in prior years, is reasonable, and forms an appropriate basis for the determination of total energy 

demand for this RRA. 

d) Industrial Demand Forecast 

The forecast of industrial energy demand incorporates customer rate schedules 5, 7, 22, 25, and 27.  

Given the relatively small number of industrial customers, a different approach in forecasting demand is 

favoured over the approach taken for both residential and commercial customers.  The methodology 

behind forecasting industrial energy demand is reasonable, and is typically derived from the following 

two sources: 

• An annual customer information survey; and, 

• Sector analyses of historical consumption. 

e) Customer Information Survey 

Typically, the primary source of information for the industrial energy forecast is the industrial customer 

survey, which is conducted over the period May through July on an annual basis.  As the industrial 

customer survey will not be complete at the time of filing this RRA, it will be used as a secondary source 

of information.   

 

Should there be a material difference between the forecast filed in the RRA and the results of the 

industrial customer survey, it is anticipated that an update will be filed as soon as practical. 

f) Sector Analyses 

Consistent with prior years, sector analyses have been completed for customers in those sectors 

identified as consuming a significant portion (more than 5 per cent) of the total industrial demand.  

Seven sectors were identified as having customers that represent more than 5 per cent of the total 

industrial volume.  The historical consumption patterns of the customers in each of those seven sectors 

were analyzed and then used in conjunction with the latest available economic information to project 

future energy demand in each of those sectors.  The result is a reasonable forecast that is appropriate 

for the determination of total energy demand for the RRA. 

 

One of the challenges in forecasting industrial demand is the manner in which TGI’s customers are 

segmented.  TGI’s rate classes are constructed to group customers with similar annual consumption 

patterns together, and then tariffs are developed to ensure each of the customer classes is paying their 

fair share of the costs associated with serving their energy requirements.  Although this is appropriate, 
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the challenge when forecasting natural gas demand is that customers in the same rate class are not 

necessarily impacted by the same factors.  The Rate schedule 25 customer class, for example, has 

customers in the Wood Products sector that have seen their demand for natural gas significantly 

impacted by the ongoing economic hardships.  In that same customer class there are customers in the 

health sector that continue to exhibit stable consumption patterns.  There are also 

Apartments/Condominiums in that customer class which are showing similar trends as the residential 

customers.  Generally speaking, there is a disparity in the factors affecting consumption by customers in 

particular customer classes, and therefore sector analyses not only make sense but add to the 

reasonableness of the forecast. 

 

Through sector analyses, TGI is also able to incorporate sector specific factors influencing demand for 

natural gas.  For example, many customers in the greenhouse sector have fuel switching capabilities and 

are able to take advantage of changes in the spot market for energy prices, whereas those capabilities 

are not present in other sectors.  Customers in the Apartment/Condo sector have opportunities for 

efficiency improvements available to them that are not available to customers in other sectors.  

Although these sector specific factors present additional challenges when developing the industrial 

demand forecast, incorporating them further adds to its reasonableness. 

 

The following Table C-4-7 illustrates the 2008 energy consumption and percentage each industry 

represents out of the total.  The seven sectors being individually analyzed represent two-thirds of the 

total industrial volumes, providing a reasonable basis from which to develop the industrial demand 

forecast.  The “other” category, representing one-third of the total industrial volumes, is also analyzed 

separately and includes a number of smaller industries such as education, commercial buildings, hotels, 

and recreation centres. 

 

Table C-4-7:  Industrial Customers Top Energy Consuming Sectors 

PJs %

Pulp & Paper 13.4 20%
Wood Products 5.9 8%
Greenhouses 3.6 6%
Mining 3.6 10%
Apartment/Condo 3.6 7%
Chemical Manufacturing 4.0 8%
Food & Beverage 3.5 7%
Other 14.2 34%
Total 51.8 100%  
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The above listed sectors are those for which sector analyses have been completed, historical 

consumption trends analyzed, and results have been validated against the most recent available 

economic information.  The forecast of industrial demand is reasonable and appropriate for use in this 

RRA. 

(a) Pulp and Paper 

There are currently 22 industrial customers in the Pulp and Paper sector, and they represent 

approximately 20 per cent of the total industrial volumes.  The following Figure C-4-22 illustrates the 

annualized consumption from December 2005 through December 2008. 

 

Figure C-4-22:  Pulp and Paper sector – Significant declines since early 2008 

  

10,000

11,000

12,000

13,000

14,000

15,000

16,000

17,000

18,000

19,000

20,000

Dec-05 Dec-06 Dec-07 Dec-08

A
nn

ua
liz

ed
 C

on
su

m
pt

io
n 

(T
J)

 
 

Consumption in the Pulp and Paper sector had been relatively stable up until approximately February 

2008, when it began to significantly decline.  Although there are a handful of customers that have 

experienced recent increases in annual consumption, those are not expected to continue.  With the lack 

of growth, combined with continuing declining volumes for the remaining customers, consumption in 

this sector is projected to decline significantly in 2009 before beginning to stabilize in 2010 and 2011. 

(b) Wood Products 

There are currently 86 industrial customers in the Wood Products sector, and they represent 

approximately 8 per cent of the total industrial volumes.  The following Figure C-4-23 illustrates the 

annualized consumption from December 2005 through December 2008. 
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Figure C-4-23:  Wood Products sector – Significant declines since early 2006 

  

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

Dec-05 Dec-06 Dec-07 Dec-08

A
nn

ua
liz

ed
 C

on
su

m
pt

io
n 

(T
J)

 
 

The Wood Products sector has seen steadily declining volumes since early 2006.  With this sector being 

heavily dependant on the U.S. Housing market, a continued decline is anticipated.  As with the Pulp and 

Paper sector, the projection for this sector is a significant decline in 2009, followed by a further decline 

in 2010 and then stabilizing in 2011. 

(c) Greenhouses 

There are currently 66 industrial customers in the Greenhouse sector, and they represent approximately 

6 per cent of the total industrial volumes.  The following Figure C-4-24 illustrates the annualized 

consumption from December 2005 through December 2008. 
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Figure C-4-24:  Greenhouse sector – More volatile due to fuel switching capabilities 
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This sector has seen both declines and increases in volumes since 2005.  Although the more recent trend 

is downward, there has been some growth experienced in this sector since December 2008.  This sector 

has the capability to switch between fuel sources, and therefore tends to respond to conditions in the 

spot market, which presents a challenge when developing a forecast for this sector.  Due to the adverse 

conditions the forestry industry is facing, there is a reduced supply of wood waste.  In addition, given the 

fuel switching capability of this sector and the fact that natural gas prices are currently low, a number of 

customers in this sector have returned to natural gas from alternative energies to serve their energy 

needs.  Considering the recent downward trend and the upside potential, TGI is projecting a 5 per cent 

decline in volumes for 2009, followed by very modest forecast of 1 per cent growth in both 2010 and 

2011. 

(d) Mining 

There are currently 22 industrial customers in the Mining sector, and they represent approximately 10 

per cent of the total industrial volumes.  The following Figure C-4-25 illustrates the annualized 

consumption from December 2005 through December 2008. 
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Figure C-4-25:  Mining sector – Trending upwards since late 2005 
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Demand for natural gas in the mining sector has been increasing over the past few years, even over the 

last half of 2008.  Given there are relatively few customers in this sector, TGI’s knowledge of these 

customers via prior survey responses and historical consumption, and also current economic conditions, 

TGI is projecting that annualized consumption will remain stable over the forecast period. 

(e) Apartment/Condo 

There are currently 324 industrial customers in the Apartment/Condo sector, and they represent 

approximately 7 per cent of the total industrial volumes.  The following Figure C-4-26 illustrates the 

annualized consumption from December 2005 through December 2008. 
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Figure C-4-26:  Apartment/Condo sector – Trending upward since early 2006 
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The Apartment/Condo sector represents larger apartment or condominium buildings, where natural gas 

consumption is high enough that it makes more economical sense for them to be in an industrial rate 

class.  Although the trend since early 2006 has been upward for this sector, given these are residential 

customers, similar to the projections for this sector in the small and large commercial customer 

segments TGI is projecting a moderate decline in consumption throughout the forecast period. 

(f) Chemical Manufacturing 

There are currently 23 industrial customers in the Chemical Manufacturing sector, and they represent 

approximately 8 per cent of the total industrial volumes.  The following Figure C-4-27 illustrates the 

annualized consumption from December 2005 through December 2008. 
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Figure C-4-27:  Chemical Manufacturing sector – Variations due to fewer customers 
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This sector saw increasing volumes from 2005 through April 2007, where consumption then stabilized 

until the end of that year.  The significant increase since then is a result of a single customer adding 

equipment during 2008 (which is now complete, and therefore is not expected to affect future demand).  

When analyzing consumption, excluding the single customer with significant growth, the more recent 

trend is downward.  Given this, TGI is projecting a moderate decline in annual consumption for this 

sector over the forecast period. 

(g) Food and Beverage 

There are currently 77 industrial customers in the Food and Beverage sector, which represents 

approximately 7 per cent of the total industrial volumes.  The following Figure C-4-28 illustrates the 

annualized consumption from December 2005 through December 2008. 
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Figure C-4-28:  Food and Beverage Manufacturing sector – Trending upward since 2007 
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Although this sector had been declining from 2005 through 2007, it has seen growth in 2008.  These 

customers include breweries, bakeries, coffee producers, soft drink producers, and dairy producers, so 

incorporate a wide range of businesses which presents a challenge when forecasting demand.  TGI’s 

analysis indicates that the recent growth is due to a handful of customers, and further suggests that the 

growth seen in 2008 will likely not continue.  Given the above, TGI is projecting stable annual 

consumption for this sector over the forecast period. 

(h) All Other 

There are currently 452 industrial customers in the “All Other” sector, which represents approximately 

34 per cent of the total industrial volumes.  The following Figure C-4-29 illustrates the annualized 

consumption from December 2005 through December 2008. 
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Figure C-4-29:  Other sectors – Trending upward until mid-2008 
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The “All Other” sector is comprised of smaller sectors such as education, commercial buildings, hotels, 

and recreation centres.  Consumption had been steadily increasing for this group until about mid-2008, 

when it began declining.  Based on its review of historical consumption, TGI is projecting a moderate 

decline in 2009 followed by a forecast of stable demand in both 2010 and 2011. 

(i) Industrial Energy Forecast 

The following Figure C-4-30 illustrates the annualized consumption for all industrial customers since 

2005. 
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Figure C-4-30:  All Industrial Customers – Downward trend since early 2008 
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As can be seen, volumes were relatively stable until early 2008, at which time significant declines 

occurred and resulted in an 8 per cent decline in volumes from 2007 levels.  In considering the trends 

seen in the various sectors illustrated above, TGI is projecting a significant decline in 2009 followed by a 

further decline in 2010 before stabilizing in 2011.  The forecast of industrial demand is appropriate and 

reasonable, as it includes an analysis of historical consumption, sector analyses, and also a review of the 

latest available economic data. 

g) Energy Forecast for All Customer Rate Classes 

The total energy forecast for all customer classes is expected to decline modestly over the forecast 

period, as customers continue seeking opportunities to improve efficiencies in their use of natural gas.  

The total energy forecast, for each customer class, is reasonable, based on methodologies consistent 

with prior years, and therefore appropriate for the RRA and use in the determination of rates over the 

forecast period.  The customer classes are segmented into the following categories: 

• Residential – Customer Rate Class 1; 

• Commercial – Customer Rate Classes 2, 3, and 23; 

• Firm Sales – Customer Rate Classes 4, 5, and 6; and 

• Industrial – Customer Rate Classes 5, 7, 22, 25, and 27. 
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The following Table C-4-8 summarizes the projected natural gas consumption for 2009 and the forecast 

for 2010 and 2011. 

 

Table C-4-8:  Forecast Energy Consumption (PJs)171

Projected 
2009

Forecast 
2010

Forecast 
2011

Residential1 71.0 67.8 67.2
Commercial2 47.5 47.3 47.9
Firm Sales3 3.4 3.4 3.3
Industrial4 45.2 43.4 43.3
Total 167.3 162.0 161.8

Notes
1. Rate 1
2. Rates 2, 3 & 23
3. Rates 4, 5 & 6
4. Rates 7, 22, 25 & 27 (does not include Burrard Thermal & TGVI)

 

 
 

Note:  2009 projections include three months of actuals (not weather normalized) 

h)  Margin and Revenue Forecast 

A reasonable forecast of revenues and margins has been developed by considering the total energy 

forecast, applicable rates, and the cost of gas. 

i) Margins 

Margins are a function of both total revenues and the cost of natural gas being provided to customers.  

TGI has developed a reasonable forecast of margins by first developing the forecast of revenues and 

then subtracting from that the cost of natural gas. 

 

The following Figure C-4-31 illustrates the historical margin over the period 2006 through 2008, the 

projection for 2009, and the forecast for 2010 and 2011. 

 

                                                           
171 Part III, Section C, Tab 13, Schedules 14 & 15 
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Figure C-4-31:  TGI Margin ($ million) – Relatively stable since 2006 
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As the above graph indicates, margins have been relatively stable since 2006, and are expected to 

remain so through the forecast period.  The Table C-4-9 below summarizes the projected margin for 

2009 and the forecast for 2010 and 2011, by customer segment. 

 

Table C-4-9:  Forecast Margin ($ million)172

Projected 
2009

Forecast 
2010

Forecast 
2011

Residential1 315.1 307.0 305.8
Commercial2 142.2 142.4 144.2
Firm Sales3 7.5 7.5 7.5
Industrial4 45.9 46.3 46.3
Total 510.7 503.2 503.7

Notes
1. Rate 1
2. Rates 2, 3 & 23
3. Rates 4, 5 & 6
4. Rates 7, 22, 25 & 27 (does not include Burrard Thermal & TGVI)

 

 
 

Note:  2009 projections include three months of actuals (not weather normalized) 

 

Margins are comprised of both fixed and variable charges, and the portion each contributes varies for 

each customer segment.  The margins for the residential and commercial customer segments have a 

smaller portion of fixed to variable charges (approximately 20 per cent fixed, 80 per cent variable) than 

                                                           
172 Part III, Section C, Tab 13, Schedules 22-25 
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do the firm sales and industrial customer segments, where approximately 55 per cent of margins are 

fixed compared to 45 per cent variable.  This means that the margin collected for residential and 

commercial customers is more influenced by annual fluctuations in consumption patterns than it is for 

firm sales and industrial customers.  Similarly, it can be inferred that margins collected from firm sales 

and industrial customers, due to the nature of their contracts, are partially protected from yearly 

fluctuations in usage patterns. 

j) Revenues 

Revenues are a function of both energy consumption and the rate applicable at the time the energy is 

consumed.  TGI has developed a reasonable forecast of revenues by applying the total energy forecast 

to the currently approved rates (as at January 1, 2009) for each customer class. 

 

The revenue forecast presented in Table C-4-10 does not include amounts for TGVI and B.C. Hydro for 

Burrard Thermal.  Those revenues are included in the financial schedules presented in Part III, Section C, 

Tab 14 Schedules 16 and 17 of the Application and reflect existing agreements.   

 

The Table C-4-9 below summarizes the revenues projected for 2009 and forecast for 2010 and 2011, at 

2009 rates. 

 

Table C-4-10:  Forecast Revenue ($ million)173

Projected 
2009

Forecast 
2010

Forecast 
2011

Residential1 883.5 897.4 891.8
Commercial2 478.5 503.6 511.1
Firm Sales3 32.1 29.9 29.7
Industrial4 47.5 47.1 47.0
Total 1,441.5 1,478.0 1,479.5

Notes
1. Rate 1
2. Rates 2, 3 & 23
3. Rates 4, 5 & 6
4. Rates 7, 22, 25 & 27 (does not include Burrard Thermal & TGVI)

 

 
 

Note:  2009 projections include three months of actuals (not weather normalized) 

 

                                                           
173 Part III, Section C, Tab 13, Schedules 16 & 17, Line 28, less Line 21 Column (5) 
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k) Other Revenue 

(a) Burrard Thermal 

Various Burrard Thermal agreements, including the Bypass Transportation Agreement, are forecasted to 

provide $10 million174

(b) TGVI 

 in revenues in 2010 and 2011.  The transportation charge is fixed and 

independent of energy consumption. 

Revenue from wheeling demand charges and odorant cost recovery is approximately $3.5 million175

(c) Southern Crossing Pipeline 

 for 

2010 and 2011.  These revenues are based upon the specified rates included in the Wheeling 

agreement, which has been approved by the Commission. 

For 2010, SCP Third Party firm revenues are forecast to be $12.8 million and $14.8 million for 2011.  The 

Table C-4-11 below illustrates the detailed revenue forecast for SCP. 

 

Table C-4-11:  Southern Crossing Pipeline Revenues176

2009 2010 2011
Northwest Natural Gas Co. 7,297,102$       7,580,692$       8,993,991$       
PG&E Termination (825,000)$        (711,667)$        (145,000)$        
MCRA 3,600,000$       3,600,000$       3,600,000$       
Motor Fuel Tax (50,000)$          (50,000)$          (50,000)$          
Net Mitigation 1,000,000$       2,400,000$       2,400,000$       
Total SCP Revenues 11,022,102$     12,819,025$     14,798,991$     

 

 
 

Terasen Gas has a firm service contract with Northwest Natural Gas, approved in order G-98-05, for 46.5 

MMcfd of SCP capacity over the period November 2004 through October 2020.  PG&E Termination fees 

will decrease from $825,000 per year to $145,000 per year, effective November 1, 2010.   

 

The revenue of $3.6 million per year is related to the inclusion of SCP capacity in the Midstream (MCRA) 

portfolio.  At the time SCP was first put in service in December 2000, the Company had entered into a 

Transportation Service Agreement and Peaking Gas Purchase Agreement with BC Hydro (the “BC Hydro 

Agreements”) based on 52.2 MMcfd of SCP capacity.  The initial term of the agreements expired 

                                                           
174 Part III, Section C, Tab 13, Schedules 26 & 27 
175 Ibid 
176 Ibid  
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November 1, 2010, although BC Hydro held the option to extend the term for a maximum of an 

additional 10 years (i.e. to November 1, 2020).  The arrangements with BC Hydro also permitted BC 

Hydro to assign the agreements to Terasen Inc by giving 13.5 months notice (the “Put Option”).   

 

In 2004, BC Hydro exercised its Put Option to assign the agreements to Terasen effective November 1, 

2005.  By Order Number G-98-05 dated October 5, 2005, the Commission subsequently approved an 

application by the Company to terminate the BC Hydro Agreements and for the inclusion of the 52.2 

MMcfd of SCP capacity in the Midstream portfolio along with corresponding adjustments to other 

peaking and transportation capacity resources in a manner that optimizes the portfolio.  The 

Commission also approved an annual allocation of $3.6 million to be debited against the MCRA, with an 

equal and offsetting allocation to be credited to the delivery margin revenue account for the period 

ending November 1, 2010, corresponding to the primary term under the former BC Hydro Agreements.  

Under the approved arrangements, Midstream effectively holds the SCP Capacity previously held by BC 

Hydro and replaces the BC Hydro TSA revenues that were credited against the delivery margin revenue 

account.   

 

As the approval of the $3.6 million per year debiting of the MCRA and crediting of the delivery margin 

revenue account extends until November 1, 2010, part way through the effective term of this 

Application, Terasen Gas hereby seeks approval from the Commission to extend the continuation of the 

debiting of the MCRA and crediting of the delivery margin revenue in the amount of $3.6 million per 

year by a period of ten years until November 1, 2020.  Terasen Gas believes this treatment of costs and 

revenues is fair and appropriate given that SCP capacity is now an essential part of its midstream 

portfolio, meeting the objectives of safe, reliable and cost-effective resources, and continues to provide 

optimal benefits to customers.  As such, the debit to the Midstream Cost Reconciliation Account, 

currently expiring November 1, 2010, has been extended through 2011 as discussed in the Cost of Gas 

section of this application in Part III, Section C, Tab 5. 

  

Net mitigation revenues are forecast at $2.4 million per year in 2010 and 2011, an increase of $1.4 

million per year from the previously forecast amount of $1 million per year.  The change in net 

mitigation revenue reflects changing market conditions with regards to TGI’s mitigation efforts in 

purchasing Station 2 and selling Huntingdon, purchasing Station 2 and selling Kingsgate, and also 

purchasing AECO and selling Huntingdon.  All SCP revenues other than motor fuel tax are fixed in nature 

and independent of energy consumption. 
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(d) Miscellaneous Revenue 

Revenue from service work will reduce to $25 from $85 for customer additions (as discussed in Part III, 

Section C, Tab 12) and remain at $25 for account transfers.  Late Payment Charges, as stated in the 

tariff, are charged at a rate of 1.5 per cent per month, and are estimated annually based on prior year’s 

experience.  Annual NSF cheques are estimated at approximately 0.5 per cent of the beginning of year’s 

account base at a rate of $20 per cheque, in accordance with the tariff 

 

Other miscellaneous revenue is estimated at approximately $74,000 in 2010 and $75,500 in 2011177

l)  Summary 

, 

comprising of Non-Regulated Businesses (NRB) recoveries. 

Through considering the factors influencing customer additions, average use per customer, and also 

industrial volumes TGI has developed a forecast of demand for natural gas.  The economic turmoil and 

dramatic decline in the housing market will lead to a decline in customer additions.  At the same time, as 

customers continue to look for ways in which to improve efficiencies, average use per customer will also 

decline.  The industrial sector analyses indicated that, although different sectors can be expected to 

grow at different rates, overall industrial volumes will decline in the near future.  It is through 

considering these factors, applying a methodology consistent with prior years, and by using the latest 

and best information available that TGI believes it has developed a reasonable demand forecast that is 

the most appropriate to be used in the determination of rates for the 2010 and 2011 forecast period. 
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5. Cost of Gas 

For the 2010 and 2011 forecast period, the total cost of gas sold is comprised of the commodity and the 

midstream components, and is determined by multiplying forecast sales volumes by the approved 

forecast unit gas costs for each rate schedule.  The commodity unit costs for natural gas sales rate 

customers and the midstream unit costs for the natural gas sales rate customers are reviewed and 

approved by the Commission, and Terasen Gas is not requesting approval of forecast gas costs with this 

Application, however forecast gas cost are required in the determination of a number of revenue 

requirement line items. 

 

Any rate changes related to the “flow-through” of gas costs are dealt with in separate applications to 

the Commission.  Terasen Gas will continue to report gas costs on a quarterly basis, as required under 

the Commission Guidelines for Setting Gas Recovery Rates and Managing the Gas Cost Reconciliation 

Account Balance (Commission Letter No. L-05-01, dated February 5, 2001), and make application for 

“flow-through” rate changes on a basis consistent with established practice and the Commission 

guidelines.  The 2010 gas cost rates to be effective January 1, 2010 will not be known until after the 

Commission reviews the Terasen Gas 2009 Fourth Quarter Gas Cost reports which are anticipated to be 

filed in late November or early December 2009.   

 

The 2009 First Quarter Gas Cost reports were filed in early March 2009, and, as approved by 

Commission Order No. G-23-09 and Order No. G-24-09, both the Terasen Gas commodity recovery rate 

and the Revelstoke propane cost recovery rate were decreased effective April 1, 2009.  Further, the 

2009 Second Quarter Gas Cost reports were filed in early June 2009, and included proposals for no 

change to the Terasen Gas commodity recovery rate effective July 1, 2009 but an increase to the 

Revelstoke propane cost recovery rate effective July 1, 2009. 

a) Gas Cost Deferral Mechanisms 

Gas cost related deferral accounts decrease the volatility in rates caused by fluctuations in gas prices 

thereby providing greater rate stability for customers.  The various gas cost deferral accounts capture 

variances between the actual gas costs and the forecast gas costs as recovered in rates, and the deferral 

mechanisms in place allow these variances to be recovered from, or refunded to, customers as part of 

future rates.  Terasen Gas, within Part III, Section C, Tab 8 of this Application, has requested Commission 

approval for the continuation of various Margin Related Deferral Accounts, including the three gas cost 

deferral accounts; the Commodity Cost Reconciliation Account, the Midstream Cost Reconciliation 

Account, and the Revelstoke Propane Cost Deferral Account. 
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b) Commodity and Midstream Cost Reconciliation Accounts 

With the implementation of the Essential Services Model and the Commercial Commodity Unbundling 

Program, use of the GCRA was discontinued as of March 31, 2004178

c) Revelstoke Propane Cost Deferral Account 

.  The two new gas cost related 

deferral accounts, the CCRA and the MCRA, became effective April 1, 2004.  At that time, the March 31, 

2004 closing balance within the GCRA was transferred to the MCRA.  

 

The CCRA captures the costs incurred by Terasen Gas to purchase its portion of the baseload commodity 

supply under the Essential Services Model and the commodity cost recovery rate revenues received 

from sales customers choosing to remain on the utility standard rate offering.  Commodity price-related 

variances collected in the CCRA are taken into account when determining future commodity rate 

changes.  Commodity rates are reviewed on a quarterly basis, and typically reset when the commodity 

recovery-to-cost ratio, on a 12-month prospective basis, falls outside the 0.95 to 1.05 threshold.  

Generally, when commodity rates are reset, the new rate is designed to recover, or refund, over the 

next 12 months any existing CCRA account balance, along with any under or over recovery of commodity 

costs forecast to occur over the next 12-month period.  

 

The MCRA captures the costs the Company incurs in performing the midstream function and the 

revenues collected by Terasen Gas through midstream rates.  In its midstream role, the Company uses 

the pipeline and storage resources, spot and peaking purchases, and sale activities as approved in the 

Annual Contracting Plan to manage load variability.  The MCRA accumulates any resultant cost 

variances, including any volume-related variances due to differences between the forecast and actual 

consumption.  The resulting variances are taken into account when determining future midstream rates.  

Midstream rates are reviewed on a quarterly basis and, under normal circumstances, midstream rates 

are adjusted on an annual basis with a January 1 effective date.  Generally, when midstream rates are 

reset for the upcoming calendar year, the new rate is designed to recover, or refund, over the next 12 

months any existing MCRA account balance, along with any under or over recovery of midstream costs 

forecast to occur over the next 12-month period. 

The Revelstoke Propane Cost Deferral Account, approved by Commission Order No. G-72-90, dated 

October 9, 1990, captures the difference between the actual cost of propane and the amount recovered 

in rates, based on the approved reference price of propane.  The propane reference price is reviewed on 

a quarterly basis, and typically reset when the propane recovery-to-cost ratio, on a 12-month 

prospective basis, falls outside the 0.95 to 1.05 threshold.  In general, when the propane reference price 

                                                           
178  As approved by Commission Order No. G-25-04, dated March 12, 2004 
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is reset, the new reference price is designed to recover, or refund, over the next 12 months any existing 

deferral account balance, along with any under or over recovery of propane costs forecast to occur over 

the next 12-month period. 

d) Unaccounted For Gas 

Unaccounted for gas (“UAF”) refers to gas that is not specifically accounted for in gas energy balance of 

receipts, deliveries, and operations use.  UAF includes measurement variances and cannot be projected 

with precision. 

 

Consistent with past practice, the UAF percentages are calculated based on the historical five-year 

rolling average UAF percentage for each service area.  The cost of UAF related to the Sales rate classes is 

included in the MCRA and recovered via the midstream rate.  The cost of UAF related to Transportation 

Service rate classes is included in the cost of service and the determination of delivery rates. 

e) Treatment of Costs within the MCRA Related to Southern Crossing Pipeline (“SCP”) 

At the time SCP was first put in service in December 2000, the Company had entered into a 

Transportation Service Agreement and Peaking Gas Purchase Agreement with BC Hydro (the “BC Hydro 

Agreements”) based on 52.2 MMcfd of SCP capacity.  The initial term of the agreements expires 

November 1, 2010, although BC Hydro held the option to extend the term for a maximum of an 

additional 10 years (i.e. to November 1, 2020).  The arrangements with BC Hydro also permitted BC 

Hydro to assign the agreements to Terasen Inc by giving 13.5 months notice (the “Put Option”).   

 

In 2004, BC Hydro exercised its Put Option to assign the agreements to Terasen effective November 1, 

2005.  By Order No. G-98-05 dated October 5, 2005, the Commission subsequently approved an 

application by the Company to terminate the BC Hydro Agreements and for the inclusion of the 52.2 

MMcfd of SCP capacity in the Midstream portfolio along with corresponding adjustments to other 

peaking and transportation capacity resources in a manner that optimizes the portfolio.  The 

Commission also approved an annual allocation of $3.6 million to be debited against the MCRA with an 

equal and offsetting allocation to be credited to the delivery margin revenue account for the period 

ending November 1, 2010, corresponding to the primary term under the former BC Hydro Agreements.  

Under the approved arrangements, the Midstream portfolio effectively holds the SCP Capacity 

previously held by BC Hydro and replaces the BC Hydro TSA revenues that were credited against delivery 

margin revenue account.   

 

The approval of the $3.6 million per year debiting of the MCRA and crediting of the delivery margin 

revenue account extends until November 1, 2010, which is part way through the effective term of this 
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Revenue Requirement Application.  Terasen Gas is therefore seeking approval from the Commission to 

extend the continuation of the debiting of the MCRA and crediting of the delivery margin revenue in the 

amount of $3.6 million per year by a period of ten years until November 1, 2020 as requested in Part III, 

Section C, Tab 4, Other Revenue on page 314.  Terasen Gas believes this treatment of costs and 

revenues is fair and appropriate given that SCP capacity is an essential part of its midstream portfolio, 

meeting the objectives of safe, reliable and cost effective resources, and continues to provide optimal 

benefits to customers.    

f) Company Use Gas 

Company gas use, or “own use fuel”, is required to deliver natural gas to customers in a safe and 

efficient manner and it represents a significant cost for Transmission, Distribution and Facilities 

operations.  Terasen Gas company use gas is consumed as Distribution line heater fuel, Transmission 

compressor fuel and LNG plant fuel as well as gas used in Terasen Gas facilities and offices.  Volumes 

used over the PBR Period have been in line with the assessed volumes under the PBR Agreement, but 

prices have significantly increased.  Terasen Gas is proposing and seeking approval from the Commission 

for a revised costing and volume variance methodology for company use gas going forward as part of 

this Revenue Requirements Application and this section will discuss this methodology and why Terasen 

Gas believes it to be appropriate. 

(1) VOLUMES 

To date, variances between actual and forecast company use gas volumes have been managed within 

the O&M costs.  Going forward for 2010 and 2011, Terasen Gas proposes to modify this methodology of 

accounting for volume variances, whereby the O&M expense would be booked based on the forecast 

volume and the MCRA would absorb any volumes not used or excess volumes required for company use 

gas.  Any excess volumes remaining in the MCRA will be used for core load purposes if required or sold 

off in the marketplace and recovered as mitigation revenues for core customers.  If greater volumes 

than forecast are required for company use gas, the MCRA will provide these additional volumes 

through its current supply portfolio or incremental spot purchases as currently is typically done when 

core load requirements exceed forecasts.  Actual company use gas volumes will differ from forecast 

primarily due to changes in weather, core load requirements and pipeline operating conditions.  Terasen 

Gas therefore believes that accounting for volume variances within the MCRA is consistent with the 

purpose of the MCRA in managing core load fluctuations. 

 

The volumes used in the operations of the Transmission, Distribution and Facilities departments to 

develop their company use gas O&M budgets have been based on historic actual usage, subject to a 
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high-level normalization adjustment for weather.  The following figure shows the historical actuals, 

projected and forecast company use gas volumes.   

 

Figure C-5-1:  Company Use Gas Volumes  
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(a) Historical Unit Costs 

Over the PBR Period costs have dramatically escalated as shown in the following graph. The primary 

reasons for this are increases in the price of natural gas over time, increases in total volumes of 

company use gas consumed, the introduction of new taxes and changes in the pricing methodology as 

detailed in the following sections and the O&M expenditures sections of this Application. 
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Figure C-5-2:  Company Use Gas Costs have increased Substantially and are Expected to Continue to 
Increase 

Company Use Gas Costs
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(b) Proposed Changes in Pricing Methodology 

Historically, the unit cost of company use gas has been based on the pricing methodology associated 

with gas supply contracts, referred to as ‘70/30 netback gas purchase contracts’ (“netback contracts”), 

with a delivery point of Huntingdon.  The 70/30 pricing mechanism was developed before significant 

trading volumes occurred at the Huntingdon market hub.  The pricing in these supply contracts was 

designed to separate out the fixed, or monthly demand charge, component from the variable, or 

commodity charge, component of moving gas from the wellhead location in northern B.C. to the 

delivery point at Huntingdon.  Prior to the ability to resell gas at Huntingdon readily, it was necessary to 

have a means of compensating the supplier for their fixed costs (related to pipeline tolls) should a gas 

contract be shut in due to lack of demand (i.e. the supplier could not find a buyer at Huntingdon).  The 

cost of company use gas was based on the variable portion of this netback contract methodology.  In 

theory, approximately 70 per cent of the invoice price related to variable charges and the remaining 30 

per cent related to fixed demand charges.  This ratio, however, was often different depending on the 

change in demand tolls and commodity prices over time.  In the past, Terasen Gas purchased a portion 

of its Huntingdon supply from producers based on this netback contract methodology.  As the natural 

gas marketplace evolved and the Huntingdon hub with associated Sumas pricing became a more liquid 
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market, these netback contracts were no longer used by producers, with the last of Terasen Gas’ 

remaining netback contracts expiring on October 31, 2006.     

 

To date, Terasen Gas has calculated the cost of company use gas based on the variable portion of the 

netback contracts methodology.  In the 2003 Revenue Requirement, Terasen Gas sought to make the 

change to the pricing methodology due to decline in the amount of gas Terasen Gas had purchased 

under the netback contracts.  However, the Commission decision with respect to the Terasen Gas 2003 

Revenue Requirements dated February 4, 2003 stated that “the Commission considers that company 

use gas forecasts that include both fixed and variable aspects of price are inconsistent with the basis on 

which the Utility pays for this gas”.  With the extension of the PBR Period, Terasen Gas advised the 

Commission in a letter dated October 31, 2006179

Going forward, Terasen Gas believes that the netback contract pricing methodology is no longer 

applicable or relevant in today’s index-based marketplace

 that it would continue to use the netback contract 

variable pricing methodology for costing company use gas until the end of the PBR Period.  

 

180

                                                           
179  Acknowledged by the Commission in a letter dated November 14, 2006 per Log No. 16635 
180  The trading market for natural gas has evolved to treat costs of natural gas as 100 per cent commodity versus a 

mixture of fixed and variable costs. 

.  Instead, Terasen Gas proposes that the 

natural gas industry Sumas price for Huntingdon gas should be used to forecast the cost of company use 

gas for 2010 and 2011.  Terasen Gas believes that the Sumas pricing at the Huntingdon market hub is a 

reasonable and appropriate proxy and is representative of where the gas is ultimately delivered for 

consumption. As such, Terasen Gas requests approval from the Commission for the new pricing 

methodology as described. 

 

Given the volatility in the natural gas marketplace in recent years, Terasen Gas believes it prudent and 

appropriate to continue to hedge the pricing associated with company use gas through Sumas fixed 

price swaps to provide protection against possible unfavourable movements in natural gas prices in the 

future. Terasen Gas, as requested within its letter to the Commission dated May 29, 2009, 

recommended and sought approval for the use of a hedge, based on the Sumas price and the forecast 

volumes, for all company use gas for the term of the Revenue Requirement.  At the time of preparing 

this RRA application, the Company has not yet received approval for the recommended hedging. 

However, at the time approval is received, a hedge will be entered into based on the forecasted volumes 

for 2010 and 2011.  As such, the forecasted company use gas costs, as represented in this section and in 

the relevant O&M sections of this Application, are based on current forward market prices.  Hedging the 

company use gas for 2010 and 2011 will provide greater certainty around these O&M expenditures and 

also protect costs from escalating significantly if natural gas prices rise in the future.   



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 5:  COST OF GAS  PAGE 324 

(c) Volume Variances Managed within the MCRA 

Currently, variances between actual and forecast company use gas volumes are managed within the 

O&M costs, whereby the forecast company use gas volumes are initially recorded against the MCRA.  On 

a monthly basis, the volumes are then transferred to the appropriate TGI operating and maintenance 

accounts based on the actual volumes consumed.  In other words, the O&M expenses absorb any 

volume variances between forecast and actual.   

 

Going forward for 2010 and 2011, TGI recommends and requests Commission approval to modify the 

current methodology of accounting for volume variances, so that O&M costs would no longer be 

adjusted for the actual volumes consumed.  Instead, TGI proposes to use the MCRA to absorb any 

volumes not used or excess volumes required for company use gas.  According to this proposal, any 

excess volumes remaining in the MCRA would be used for core load purposes, if required, or sold off in 

the marketplace and recovered as mitigation revenues for core customers.  If greater volumes than 

forecast are required for company use gas, the MCRA would provide these additional volumes through 

its current supply portfolio or incremental spot purchases as is typically now done when core load 

requirements exceed forecasts.   

 

Actual company use gas volumes may differ from forecast primarily due to changes in weather, core 

load requirements and pipeline operating conditions.  TGI therefore believes that accounting for volume 

variances within the MCRA is consistent with the purpose of the MCRA which is to manage seasonal 

core load fluctuations.   

 

Terasen Gas therefore requests approval from the Commission for this methodology of accounting for 

volume and cost variances within the MCRA account effective January 1, 2010.   

(d) New Taxes: Carbon Tax and Innovative Clean Energy (“ICE”) Levy 

Since 2003, two new taxes have been introduced and are anticipated to continue through the Revenue 

Requirement period.  The carbon tax, introduced effective July 2008 increases by approximately 

$0.25/GJ each year until 2012 when it will reach $1.50/GJ and the Innovative Clean Energy Levy tax 

represents 0.4 per cent applicable to the unit pricing.  These taxes, along with provincial sales tax and 

motor fuel tax have been applied to company own use fuel costs where appropriate.   
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(e) Forecast Unit Costs 

Based on the revised pricing methodology and new taxes previously discussed, the forecast unit costs 

for company use gas are presented in the following table.  The O&M expenditures for the Distribution, 

Transmission and Facilities departments related to company use gas, as presented in the O&M sections 

of this Application, are reflective of these unit costs and forecast volumes.  

 

Table C-5-1:  Company Use Gas Unit Costs181 ($/GJ) 

 
 

                                                           
181 These numbers are subject to change as the proposed hedge transaction has not yet occurred. 
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(f) Company Use Gas Summary 

Terasen Gas company gas use, or own use fuel, is required to deliver natural gas to customers in a safe 

and efficient manner and represents a significant cost for Transmission, Distribution and Facilities 

operations.  With the expiration of the ‘netback’ contracts and the change to an index-based market, 

Terasen Gas believes that it is appropriate to use a new pricing methodology based on the Sumas index 

for company use gas costs for 2010 and 2011.  Furthermore, as actual company use gas volumes may 

differ from forecast primarily due to changes in weather, core load requirements and pipeline operating 

conditions, Terasen Gas believes accounting for volume variances within the MCRA is appropriate and 

consistent with the purpose of the MCRA in managing core load fluctuations.  Therefore, Terasen Gas is 

requesting approval from the Commission for the above noted changes in the pricing methodology and 

for the methodology of accounting for any volume and cost variances within the MCRA account.   

 

Given the volatility in the natural gas marketplace in recent years, Terasen Gas believes it prudent and 

appropriate to continue to hedge the pricing associated with company use gas through Sumas fixed 

price swaps to provide protection against possible unfavourable movements in natural gas prices in the 

future.  At the time of this application, Terasen Gas has applied for Commission approval to implement 

hedging of the forecast company use gas and anticipates receiving this approval in the near future.  

Therefore, until such time as the hedge is implemented, the company use gas cost forecasts presented 

within this application are reflective of current forward market prices and applicable taxes.  

 

Based on this discussion, Terasen Gas believes that the company use gas unit costs and volumes as 

reflected above are prudent and appropriate for the period covered by this Application.  As such, 

Terasen Gas is seeking approval for company use gas costs within the relevant O&M sections of this 

Application, which will be updated in the future based on the executed hedge prices if approval for 

hedging is granted.  

(2) CORE MARKET ADMINISTRATION EXPENSE 

(a) Background and Cost Drivers 

Core Market Administration Expense (“CMAE”) costs are a direct result of the activities performed 

within the Gas Supply department to serve core market customers and are treated as a flow-through 

cost to core market customers as part of gas costs.  Providing safe, reliable, and cost effective gas supply 

resources which are required to meet core customers’ load demands is at the center of the CMAE 

activities.   
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Over time, the scope of these activities has evolved to include several different entities and gas cost 

accounts.  As a result of the 2004 amalgamation of TGI and TGVI operations, a single Gas Supply 

department was formed to supply all utility operations, including TGI, TGVI, TGW, and Terasen Gas 

(Squamish) Inc. (since amalgamated into TGI), with natural gas and propane supply management 

functions.  The 2004 amalgamation of the gas supply function benefited customers through 

harmonization of the gas supply processes. 

 

With the introduction of commodity unbundling in 2004, the TGI portfolio was split from utilizing a 

single gas cost deferral account, namely the GCRA, into utilizing two gas cost deferral accounts, the 

MCRA and the CCRA.  While the CCRA account volume refers to the amount of annualized baseload 

supply required to serve core customers choosing to remain on the Terasen Gas standard rate offerings 

based on normal loads, the MCRA account includes the resources required to meet core customers’ 

loads that arise from the seasonality inherent in winter and summer demand periods.  These resources 

include seasonal gas purchases and peaking supply arrangements, transportation service on various 

regional pipelines and storage resources.  Core Market Administration Expense for Terasen Gas is 

allocated between the CCRA and MCRA accounts based on the activities performed by employees in the 

Gas Supply department, with 30 per cent of CMAE allocated to the CCRA account and 70 per cent 

allocated to the MCRA account.   

 

For the purposes of this Application, CMAE costs are presented on a consolidated basis, including the 

amounts for TGI, TGVI and TGW.  The CMAE forecast costs will continue to be allocated to TGI, TGVI and 

TGW based on the current allocation method using customer count.  For 2010 and 2011 this equates to 

89 per cent for TGI, 10 per cent to TGVI and 1 per cent for TGW, which is the same allocation prior to 

2010. The historical consolidated CMAE annual expenditures are shown below (with the projection for 

2009). 

 

Table C-5-2:  CMAE Historical and Projected Costs ($ millions) 

  2004 2005 2006 2007 2008 2009  

Total CMAE  $2.04 $2.17 $2.19 $2.22 $2.41 $2.49 

 

 

The key functions performed by the Gas Supply department in providing reliable, cost effective gas and 

propane resources for core customers of TGI, TGVI and TGW are as follows: 

• Develop and implement the Annual Contracting Plans; 
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• Optimize the portfolio on a daily basis and mitigate any available “excess” resources to reduce 

costs for customers; 

• Manage the Midstream and Commodity portfolios as per the Essential Services Model 

implemented as part of the Commodity unbundling program; 

• Develop and implement the Price Risk Management Plans; and 

• Provide Energy Management Services to minimize costs for customers through revenue 

generation. 

(b) Annual Contracting Plans (“ACP”) 

The Annual Contracting Plans outline the portfolios required to meet the needs of core customers 

through contracting for an optimized and diversified mix of commodity, storage and transportation 

resources.  They detail a one-year plan for procurement activities and also address longer term issues to 

provide an indication of anticipated longer term contracting or marketplace changes.  The Annual 

Contracting Plans and the resulting contracts are filed with the Commission for approval each year.  The 

primary objectives of the ACP include the following: 

1. To contract for cost effective supply resources which ensure safe and reliable natural gas or 

propane deliveries to meet core customer design peak day while mitigating against potential 

upstream and downstream supply disruptions. 

2. To develop a portfolio resource mix which incorporates price diversity and provides contracting 

flexibility for both short-term and longer-term planning. 

 

An important part of developing this optimal portfolio is the evaluation of resources available to meet 

both normal and peak day core load requirements.  This includes support activities such as portfolio 

modeling and resource assessment, regional supply and demand analysis, discussions and meetings with 

pipeline and storage operators, maintaining strong relationships with gas producers and marketers, 

negotiation and administration of commodity, pipeline and storage contracts, and staying on top of new 

regional infrastructure developments and seeking opportunities for contracting resources related to cost 

effective pipeline or storage capacity expansions or additions.   

 

This activity has been important in the past and will continue to be important in the future as significant 

infrastructure developments are occurring in the Pacific Northwest region which will have major impacts 

on how the utility sources secure supply over the longer term.  In particular, pipeline developments on 

both Spectra and Nova systems occurring in northern British Columbia due to the vast potential of 

natural gas production in the Horn River and Montney shale gas plays could affect Terasen Gas’ ability to 
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source Station #2 gas in the long term.  As part of this Application, Terasen Gas will be seeking approval 

for costs for consultant studies or research incurred by Gas Supply related to evaluating resource 

options for core customers.  This is in the interests of providing reliable and cost effective gas supply for 

customers, given the changing natural gas market within the Pacific Northwest and, in particular, 

developments in northern British Columbia regarding new production and infrastructure. 

 

With regard to securing reliable and cost effective resources, Terasen Gas is proactive in regional 

resource developments and influencing the cost of available resources for the benefit of customers.  

This involves attending industry forums and conferences, being an active member of associations where 

Terasen Gas can promote its customers’ interests, such as through the NWGA and WEI and participating 

in the regulatory proceedings of regional pipeline companies in which Terasen Gas has an interest.  By 

participating in these regulatory proceedings and hearings with other active pipeline shippers that serve 

downstream markets, Terasen Gas has been able to achieve significant cost savings and provide more 

effective use of resources for core customers.  Examples of successful regulatory outcomes that have 

improved the effectiveness of resources include authorized overrun service and late night nominations 

on the Spectra Energy pipeline system.  Examples of cost savings include term differentiated rates on 

the Spectra Energy pipeline system (where shippers receive discounted rates for contracting for longer 

term service) and the extension of liquids extraction revenues for export shippers on the Nova Gas 

pipeline system, which provide a combined savings of over $4 million per year for core customers.   As 

part of this Application, Terasen Gas will be seeking increases in legal and consulting costs related to 

participating in pipeline regulatory filings and proceedings in the interests of reducing costs for core 

customers.     

 

The Annual Contracting Plan for Terasen Gas also involves consideration of marketer-provided volumes 

per the commodity unbundling program, ensuring that the appropriate amount of commodity is 

purchased on behalf of core customers choosing to stay with Terasen Gas as their commodity provider. 

The benefit to customers of these activities comes from the development of a cost effective diversified 

portfolio of resources which provides reliable energy supply during both normal and peak load periods.   

 

In the future, the gas supply portfolio may also include natural gas sourced downstream of the typical 

resource mix procured by Gas Supply.  With increasing government mandates and public desire for 

conservation and “green” energy solutions, new natural gas sources, such as biogas or other “green” 

initiatives, will likely become a growing part of the Terasen Gas resource mix in the future.  Gas Supply’s 

role may include contract management, supply management (incorporating new supply sources into the 

Annual Contracting Plan) and invoice verification and payments.  It is expected that the cost of gas 

related to these initiatives would flow through to customers via the Midstream account.  While Terasen 
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Gas anticipates these new sources of supply will be significant in the longer term and important for the 

company to continue customer growth, the costs for “green” energy management are not expected to 

be material in 2010 and 2011 and will be absorbed into the Gas Supply activities through synergies with 

existing processes.  

(c) Portfolio Optimization and Mitigation Activity 

The implementation of the Annual Contracting Plans involves utilizing the portfolio resources in the 

most optimal way to the meet daily load requirements.  Consideration is given to daily load changes, 

time of year, market prices, pipeline constraints and resource type and duration when optimizing 

resources on a daily basis.  Experienced employees and good communication within the Gas Supply and 

Transmission department have ensured commodity supply reliability through 100 per cent delivery to 

firm customers in the past.   

 

During periods when the resources contracted to meet peak day requirements according to the Annual 

Contracting Plan exceed actual customer demand, the Company resells, or mitigates, the “excess” 

resources.  In this way, mitigation activities improve the cost effectiveness of the ACP resources and in 

turn, help reduce gas costs.  This activity involves substantial and increasing effort over time, includes 

thousands of transactions each year and results in significant savings for core customers which are 

reflected in the Midstream component of the cost of gas.  The following chart illustrates the activity 

levels which translate into substantial cost reductions, averaging about $225 million per year (or 25 per 

cent of net gas costs average of $886 million per year) over the past six years.   

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 5:  COST OF GAS  PAGE 331 

Figure C-5-3:  Gas Costs and Revenue and Mitigation Activity  
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(d) Essential Services Model 

With the introduction of commodity unbundling for commercial customers in 2004 (and residential 

customers in 2007), the CCRA deferral account was split into the CCRA and MCRA deferral accounts.  At 

this time the Essential Services Model was established wherein Terasen Gas provides the Midstream 

resources required to ensure reliable and cost effective delivery of the gas commodity, whether sourced 

by Terasen Gas or marketers, to customers.  The main functions performed by the Gas Supply 

department that relate to commodity unbundling include marketer invoicing, communication of volume 

requirements to marketers, monitoring marketer gas nominations, assessing any backstopping charges 

and monitoring and setting CCRA fuel rates.  The Gas Supply department maintains strong 

communication with the Marketing department, which is responsible for the development and 

administration of program business rules, reporting and information systems.  The Gas Supply and 

Marketing departments have effectively and responsibly managed the commodity unbundling program 

since its inception and will continue to do so in the future with Gas Supply ensuring marketer and TGI 

gas flows to customers even during times of peak system loads or third party pipeline constraints or 

plant disruptions.  Ultimately, this provides customers with a choice of commodity provider through a 

program that is managed efficiently and at minimal cost to all customers.  
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(e) Price Risk Management 

The Gas Supply department also develops and implements the Price Risk Management Plans for TGI, 

TGVI and TGW with the primary objective of reducing market price volatility and resultant rates for 

customers.  The plans also improve the probability of remaining competitive with electricity rates over 

the longer term in order to attract customer growth and ensure optimum resource portfolios and 

overall cost effectiveness for all customers.  The Price Risk Management Plans are designed within the 

context of the highly volatile natural gas and propane markets and include consideration of both high 

and low market pricing scenarios in the interest of smoothing volatility and reducing the likelihood of 

rate shock for customers.  The following graph illustrates how the Terasen Gas residential rate, which 

includes the use of hedging and storage as elements of the Price Risk Management Plan, protects 

customers from the majority of the market price volatility during recent years. 

 

 Figure C-5-4:  Terasen Gas Residential Rate Compared to Market Prices  

Historical Gas Prices and Terasen Gas Residential Rates
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(f) Energy Management Services 

The Gas Supply department provides energy management services (“EMS”) for other natural gas and 

propane utilities.  Currently natural gas related services are provided to Pacific Northern Gas (“PNG”) 

however in the past EMS clients have included Calpine Corporation and Methanex Corporation.  Terasen 

Gas produces and implements the Annual Contracting Plan, develops the Price Risk Management 
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strategy and executes hedges, optimizes the portfolio and manages daily load swings on behalf of PNG.  

The functions performed and the relevant issues for PNG are very similar to those outlined for Terasen 

Gas, enabling synergies to occur.  Furthermore, the annual PNG revenue of approximately $170 

thousand generated through EMS work flows directly into CMAE thereby benefiting core customers 

directly.  In addition, EMS also provides management of propane supply for Terasen Energy Services Inc. 

(“TES”) customers including Furry Creek and Sun Peaks on a cost reimbursable basis.   

 

Energy management services also manages contracts related to third party shippers on the Terasen Gas 

Southern Crossing Pipeline  system, which currently includes Northwest Natural Gas Company (“NWN”), 

while Midstream operations manages the nominations and scheduling of gas on SCP.  This service 

provides value to third party shippers looking for supply diversity at a reasonable cost and also provides 

Terasen Gas core customers with a cost effective resource, yielding supply diversity and security in the 

winter and mitigation revenue opportunities in the summer.        

(g) Support Activities 

Support activities for the key functions performed by the Gas Supply department for core customers, 

include, but are not limited to, the following: 

• negotiation of physical supply contracts; 

• negotiation of financial derivatives contracts; 

• administration of pipeline, storage and commodity contracts; 

• regulatory and financial reporting; 

• budgeting and cost accounting functions; 

• counterparty credit management; and 

• back-office compliance review.   

 

Terasen plays a significant role on behalf of Gas Supply in the area of counterparty credit review and 

management, providing services that support physical purchase and sale activity as well as the price risk 

management strategy.  These credit risk management support services provided by Terasen include 

counterparty credit reviews, determination of appropriate amount and type of collateral, negotiation of 

credit support documentation, negotiation of financial contracts and development of policies and 

procedures related to physical and financial transactions.   
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Credit review and management of both physical and financial counterparties has been increasingly 

important in recent years and in particular during the past year given the severe global financial and 

credit crisis, which has been highlighted by the failure of a number of global financial institutions.  Credit 

exposure is carefully managed given term gas contracting, mitigation activity and surplus sales, high 

commodity prices and associated credit risk.  Implementation of financial and physical transactions 

necessary to optimize gas supply management for core customers creates significant credit exposure 

and so Terasen Gas retains a strong internal control environment regarding credit and price risk 

management processes.  The Internal Audit department reviews and confirms the Terasen Gas policies 

and processes to ensure compliance and continuous improvement.  Terasen Gas has a conservative and 

well-defined credit policy that is actively managed and has avoided non-recoveries in the past while 

markets continue to experience high volatility.  

 

Terasen Gas also has numerous policies, procedures and controls in place as part of its mitigation 

strategies.  These policies cover areas such as physical gas and derivative financial instruments trading 

and approval procedures and signing authority levels to define trading limits and terms and ensure that 

trading practices remain compliant to the controls.  These policies and procedures are reviewed and 

updated regularly and employees are required to acknowledge the appropriate policies by signature to 

denote understanding.    

 

Terasen Gas also performs a thorough credit review for each counterparty prior to signing a contract 

and requires a parental guarantee, letter of credit, security deposit or prepayment before trading can 

occur.  Exceptions with regard to collateral are made only for companies with sound financial 

performance and any unsecured credit limits are established by the Terasen Treasury department.   

 

Furthermore, the credit management group subscribes to a number of news alert web sites which 

provide notification of any significant news releases that highlight events that may materially affect a 

company’s creditworthiness.  This information allows for prompt action that may lead to a 

counterparty’s credit rating downgrade or prevent impending payment defaults.  All relevant 

information is openly communicated within a timely manner across the Gas Supply department. 

 

The following figure demonstrates the changes in recent years in the energy markets as gas prices and 

costs have increased significantly.  The increased number of transactions and higher prices results in 

both increased workloads and necessity for solid credit risk management in the Gas Supply department.    
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Figure C-5-5:  Historical Incurred Gas Costs 
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All of these activities performed by the Gas Supply department, and funded through CMAE, have been 

performed prudently and cost effectively, with no significant changes in department headcount or costs 

over the past few years.  Over time, the Gas Supply department has evolved into commodity, 

midstream, compliance and credit, back-office support and resource management groups.  This latter 

group includes energy management services, third party storage and transportation contracting and 

market development, which focuses on marketplace infrastructure developments in the interests of 

securing resources and reducing costs for core customers.  

 

As mentioned, the activities within the Gas Supply department have included the incremental work 

resulting from the acquisition of TGVI and commodity unbundling for both commercial and residential 

customers.  The Gas Supply department has been able to manage this increased scope and activity over 

the past five years largely through process improvements, synergies and effective use of technology.   

 

The Gas Supply Nucleus product is the IT system used to capture the costs and volumes related to the 

commodity, storage and transportation resources, transactions related to mitigation activities and 

maintains price groups per marketer offerings under the commodity unbundling program.  This system 

is then able to generate reporting required for nominations and scheduling of gas, gas costs for 
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budgeting purposes and regulatory filings and invoices.  In 2010, after the upgrade from the Nucleus to 

the Entegrate platform expected to be completed in 2009, this product will also provide Gas Supply with 

enhanced risk management capability, including automated financial and physical mark-to-market 

functionality and other related reporting.  This product serves to centralize data and information for the 

Gas Supply department and will continue to meet the growing needs of the group in the future.   

 

The following table shows the historical and projected 2009 headcount (expressed as full time 

equivalents). 

 

Table C-5-3:  CMAE Historical and Projected Full Time Equivalents 

  2004 2005 2006 2007 2008 2009 

Full Time Equivalents 15.8 16.3 16.3 16.6 16.6 16.7 

 

 

The following figure shows the historical and 2009 projected costs by category related to CMAE since 

2004, followed by an explanation of the various cost categories. 

 

Figure C-5-6:  CMAE Historical and Projected Costs  
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As presented in Figure C-5-6, costs related to labour represent the largest component of CMAE costs.  IT 

costs primarily relate to annual license fees and database and server support related to the Nucleus 

product, which enables Gas Supply to operate efficiently and generate necessary reporting and 

invoicing.  Consulting and legal costs (provided by external parties) arise primarily from contracts review, 

participation in pipeline companies’ regulatory applications and proceedings and external regional 

resource studies, which allow Terasen Gas to help reduce portfolio costs and provide reliable and cost 

effective resources over the long run for core customers.  Sundries and subscriptions costs are primarily 

related to natural gas pricing information and market research subscriptions, including credit monitoring 

services, as well as memberships in natural gas associations, such as the Northwest Gas Association.  

Training and travel expense covers costs for Gas Supply department employees traveling to and 

attending industry courses and conferences and developmental or management courses.  This enables 

employees to stay on top of the latest industry developments and develop their management and 

communication skills and industry knowledge.  Lastly, EMS revenue is shown as a revenue stream and 

relates to providing energy services to third parties, such as PNG, and serves to reduce CMAE costs for 

core customers.        

 

As part of this Application, Terasen Gas is seeking slight increases in the base CMAE costs for 2010 and 

2011 in order to continue providing reliable and cost effective service for core customers.  Furthermore, 

Terasen Gas is seeking approval to allocate costs related to Gas Supply functions for core customers that 

are currently funded by utility O&M appropriately into CMAE.  The following section will outline these 

requests for approval.  

(h) Request for Commission Approval 

(i) Increase in Base CMAE  

CMAE increases since 2004 have averaged just over 4 per cent per year.  The increases have primarily 

been related to inflation, IT cost increases (due to support services and license cost increases) and the 

reduction in EMS customers after 2005.  Terasen Gas is requesting approval for base CMAE increases for 

2010 and 2011 primarily related to labour inflation and benefits cost increases plus an additional $102 

thousand in 2010 and $123 thousand in 2011 (over 2009 forecast amounts) for additional legal and 

consulting expenses.  This is required to represent customers’ interests in third party pipeline regulatory 

applications as well as for external regional resource studies or consulting work related to evaluating 

resource options for core customers, in the interests of providing reliable and cost effective gas supply.  

The following section details why Terasen Gas believes these increases are appropriate.  

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 5:  COST OF GAS  PAGE 338 

Significant infrastructure changes are taking place in the Pacific Northwest natural gas marketplace.  

Pipeline expansions are occurring to keep pace with demand requirements and incremental sources of 

supply.  New pipeline routes have been proposed by various companies to move excess gas out of the 

Rockies supply basin, potentially affecting the amount of contracting by other PNW utilities on the 

Westcoast Energy Inc. (“Westcoast”) system.  In Canada, TransCanada Pipelines Limited (“TCPL”) has 

received National Energy Board approval for federal regulation of its Alberta system, enabling Nova Gas 

Transmission Limited (“NGTL”) to pursue building pipelines to take gas from the British Columbia Horn 

River and Montney shale gas plays into Alberta to feed the oil sands demand and other eastern markets.  

At the same time, Westcoast is proposing expansions to its northern pipeline system to move new shale 

gas to markets south and east to Alberta on its existing network.  These developments could result in 

significant changes in tolls on the pipelines on which Terasen Gas contracts for capacity and impact 

Terasen Gas’ planning to secure cost effective supply for customers.  Using NGTL as an example, for 

every $0.01/GJ of toll reduction that Terasen Gas, along with other export shippers, is able to achieve, 

the savings to core customers via the cost of gas would equal over $500 thousand per year.  Therefore, 

Terasen Gas expects to be active in the future applications and hearings for NGTL and Westcoast, and 

potentially also Northwest Pipeline Corporation (“NWP”) on which Terasen Gas contracts for service.  

These future applications would include any expansion proposals, relevant rate design and revenue 

requirement applications and settlement negotiations.   

 

Furthermore, Terasen Gas is active in working with other regional utilities and pipeline companies 

related to regional resource planning through organizations such as the Northwest Gas Association 

(NWGA).  In light of these significant gas supply and infrastructure developments, on-going evaluation 

and development of the threats and opportunities to respond to these challenges is expected to 

increase.  For example, Terasen Gas is currently working with Spectra Energy to evaluate the feasibility 

of providing a joint transportation service from northeast British Columbia to the Kingsgate market hub 

using the transmission systems of both companies.  The benefits to customers would be related to the 

more efficient use of existing infrastructure as well as supporting the development of new gas 

production.   Terasen Gas believes participation in upstream pipeline applications and regional resource 

planning is important to ensure that TGI defends its customers’ interests and makes every attempt to 

keep upstream pipeline costs at a reasonable level.   

 

The 2009 projected and forecast base CMAE costs for 2010 and 2011 are presented below.  Terasen Gas 

does not anticipate any incremental headcount for 2010 or 2011 (from 2009 levels).  
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Table C-5-4:  Base CMAE Projected and Forecast Costs ($ millions) 

  2009 2010 2011 

Base CMAE $2.49 $2.61 $2.69 

 

Figure C-5-7:  Base CMAE Projected and Forecast Costs  
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Terasen Gas believes that the forecast base CMAE increases for 2010 and 2011 are appropriate and 

required to continue its proven prudent management of Gas Supply portfolio costs and to ensure 

security of supply for core customers.  Reallocations of O&M costs to CMAE, over and above the base 

CMAE increases requested, will now be discussed. 

(ii) Transfers from O&M to CMAE 

Since 2004, the Gas Supply department has first taken on work for TGVI and TGW and then, as a result 

of commodity unbundling, separated TGI activities into Midstream and Commodity services.  Terasen 

Gas believes that the time has come to realign costs between TGI O&M and CMAE to ensure the 

appropriate allocation of costs to core customers of Gas Supply services.  Therefore, Terasen Gas is 

requesting approval for CMAE increases of $1.40 million in 2010 and $1.45 million in 2011 (over 2009 

projected amounts), offset by an equal reduction in O&M expenditure.  This request is therefore a 
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reallocation of costs to direct them to the appropriate customer groups and does not represent an 

increase in the Company’s requirements for CMAE and O&M. 

 

The following section details the items Terasen Gas is proposing to reallocate from O&M to CMAE which 

consist of direct and indirect costs.   

 

The first of these direct costs relates to the Gas Accounting group, currently funded by the Finance and 

Regulatory Affairs department O&M.  It consists of one manager and three employees who perform 

regulatory reporting, rate review and setting processes, prepare gas-related tax filings, and support the 

various Gas Supply processes and reporting on behalf of Terasen Gas Midstream and Commodity, TGVI, 

and TGW. These activities are entirely due to Gas Supply services and should be moved to CMAE so that 

the costs are allocated appropriately to core customers.  The costs for this group primarily consist of 

labour costs and are forecast to be $433 thousand in 2010 and $456 thousand in 2011.  The increases 

from the 2009 forecast of $400 thousand are due to inflation and increases in benefits costs.  

 

The second of these direct costs includes the Company incentive payments (exclusive of the Gas Supply 

Mitigation Incentive Program or “GSMIP” payments) for staff in the Gas Supply department who directly 

contribute to services for core customers.  Historically this incentive pay has been funded through the 

department’s O&M but should appropriately be included in the CMAE along with the corresponding 

employee salaries.  The forecasted amounts for 2010 and 2011 are $243 thousand and $251 thousand, 

respectively, increasing from the 2009 forecast amount of $232 thousand by inflation and related salary 

increases.  

 

Indirect costs include those services performed by other parts of the organization that enable the Gas 

Supply department to function efficiently and effectively on behalf of core customers.  In this case, 

Terasen Gas believes that a shared services methodology is appropriate wherein fees would be charged 

to CMAE to offset O&M costs in other departments within Terasen Gas and Terasen.  This is consistent 

with the shared services fee between Terasen Gas and Terasen Energy Services to ensure that costs are 

appropriately allocated between the two entities and reduces the need for multiple cross-charging of 

costs between various inter-company departments.  The shared services fees for CMAE would include 

the costs for services performed for Gas Supply related to the following: 

• Vice-President of Gas Supply and Transmission office (management oversight); 

• Marketing (core customer load forecasting); 

• IT (support services); 

• Facilities (office space and materials); 
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• Legal counsel (contracts review); and 

• Credit risk management (contract negotiation and counterparty credit analysis). 

 

The last item of credit risk management is a function provided by Terasen on behalf of the Gas Supply 

department and the shared services fee is in response to the requirement for credit analysis regarding 

the assessment and monitoring of physical and financial counterparties and assistance in negotiating 

both physical commodity and commodity derivative contracts for the Gas Supply department.  As a 

result of the financial and credit crisis that has occurred over the past year, many companies have had 

their credit ratings downgraded and in certain instances, have gone bankrupt.  As such, credit evaluation 

and analysis work has increased for Terasen Gas as it continues to ensure physical and financial 

counterparties, necessary to its business, are sound.  As Terasen Gas expects the global financial and 

economic turmoil to continue for the foreseeable future, increased credit risk management activity is 

prudent and required.  The credit risk management costs arise from a role that would be shared by the 

Gas Supply department and Terasen with 50 per cent of the costs being allocated to CMAE.  Terasen Gas 

believes the incremental costs of $65 thousand in 2010 and $67 thousand in 2011 related to this credit 

risk management is appropriate and prudent in ensuring core customers interests in cost effective and 

secure supply are protected. 

 

Figure C-5-8 shows the percentage allocations of the proposed shared services for CMAE. 

 

Figure C-5-8:  Forecast CMAE Shared Services for 2010 and 2011 
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The proposed amount of the shared services costs for 2010 and 2011 to be included in CMAE are $725 

thousand and $745 thousand, respectively.  

 

The increases in base CMAE costs plus the reallocation of costs from O&M to CMAE produce the total 

forecast CMAE costs for 2010 and 2011 which are reflected in the following figure.  

 

Figure C-5-9:  Total CMAE Projected and Forecast Costs  
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As discussed above, the proposed incremental CMAE costs are due to a transfer of direct and indirect 

costs from O&M (indicated by ‘From O&M’ and ‘Shared Services’ in the previous figure) and so are 

offset by a reduction in O&M expenditures for 2010 and 2011.  Overall, the requested costs to manage 

the gas supply functions, including CMAE and O&M, have not increased from 2009 (other than cost 

increases related to inflation and benefits).   

 

Terasen requests approval of its forecast 2010 and 2011 CMAE consolidated costs, which will be 

allocated appropriately to TGI (Midstream and Commodity), TGVI and TGW using the aforementioned 

allocation methodology and which are presented in the following table. 
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Table C-5-5:  Total CMAE Forecast Costs ($ millions) 

  2010 2011 

Base CMAE $2.61 $2.69 

O&M Reallocations $1.40 $1.45 

Total CMAE  $4.01 $4.15 

 

Based on an allocation of 89 per cent to TGI (with the remaining 10 per cent to TGVI and 1 per cent to 

TGW), TGI’s share of the forecast consolidated costs is $3.57 million for 2010 and $3.69 million for 2011.  

Terasen Gas will continue to monitor the percentages used as part of CMAE allocations and will inform 

the Commission if these percentages no longer are representative of the activities done for TGI 

(Midstream and Commodity), TGVI and TGW.  

 

In summary, the Gas Supply department is responsible for providing reliable cost-effective supply for 

natural gas and propane customers and transportation service for industrial and commercial customers 

for TGI, TGVI and TGW.  The Gas Supply department has provided these services in a prudent and cost 

effective manner in the past.  Terasen Gas is seeking slight increases in O&M and base CMAE to continue 

providing this high level of service for customers in 2010 and 2011.  Furthermore, Terasen Gas believes 

it is appropriate and fair to reallocate certain specific O&M costs related to activities which support gas 

supply services for core customers to CMAE.  This ensures an appropriate allocation of CMAE costs to 

TGI (Midstream and Commodity), TGVI and TGW.  

(3) GAS SUPPLY MITIGATION INCENTIVE PLAN  

In order to align interests between core customers, Terasen Gas shareholders and employees, an 

incentive arrangement was established in 1996 to provide a sharing arrangement around this mitigation 

activity.  The current mechanism, the Gas Supply Mitigation Incentive Plan (“GSMIP”) has been in place 

since 2002/03 following a negotiated settlement and has been renewed each gas contract year following 

approval from the Commission.  Over the years, customers have benefited greatly from the resources 

and expertise the Company committed to create value from the sale of ‘excess’ resources related to 

commodity re-sales, unused transportation and storage resources and other revenue generation (such 

as extracted liquids sales).  

 

SQI’s were established as part of the GSMIP mechanism to provide the Commission a means to monitor 

and evaluate the performance of the Gas Supply functions.  These SQI’s relate to resource contracting, 

price risk management, counterparty risk and credit management and commodity supply reliability.  
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Since 2002/03, Terasen Gas has met all the SQI performance targets while at the same time Terasen Gas 

has delivered exceptional customer value from mitigation.  

 

Figure C-5-10 illustrates the total mitigation revenue including commodity re-sale revenue, storage, 

transportation and other margin, mitigation.    

 

Figure C-5-10:  Total Mitigation Revenue  
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Based on the preset formula to determine the eligible margin, core customers have received the 

majority of the benefits of this mitigation activity in terms of reduced resource costs, with a minor 

portion averaging just over $1 million per year being allocated to Terasen Gas shareholders and 

employees.   

 

Terasen Gas is proposing a new three-year incentive mechanism for the period of November 1, 2009 to 

October 31, 2012 which reflects changes in the way Terasen Gas contracts for supply resources per the 

Annual Contracting Plan and also recent changes in market conditions, particularly around counterparty 

risk and credit.  Terasen Gas has only provided this discussion for informational purposes in the RRA, as 

it intends to file with the Commission a separate application for the new three-year incentive 

mechanism in June 2009.     
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(4) SUMMARY 

The cost of gas includes the energy (natural gas or propane) costs, the midstream related costs and the 

costs associated with providing gas supply services.  Gas is contracted by the Gas Supply department to 

meet the objectives of safe, reliable and cost effective resources for core customers.   

 

Terasen Gas manages these costs in a prudent manner, which is reflected in the CMAE, included in the 

cost of gas flowed through to customers via rates.  Since 2003, there have been no significant changes in 

CMAE headcount or costs.  Going forward, for 2010 and 2011, Terasen Gas is seeking slight increases in 

base CMAE primarily related to labour inflation and benefits cost increases plus additional funding for 

additional legal and consulting expenses.  This is required to represent customers’ interests in third 

party pipeline regulatory applications as well as for external regional resource studies or consulting work 

related to evaluating resource options for core customers, in the interests of continuing to provide 

reliable and cost effective gas supply.   

 

Terasen Gas is also seeking to reallocate some O&M expenditures to CMAE in 2010 and 2011 (with 

offsetting reductions in O&M expenditures) to better reflect an appropriate allocation of costs to core 

customers.  This includes direct costs related to the Gas Accounting group and incentive payments to 

employees within the Gas Supply department.  It also includes indirect costs which include shared 

services provided by other departments that support the Gas Supply department’s activities.   

 

Terasen Gas believes these changes to CMAE are prudent and appropriate and necessary for the Gas 

Supply department to provide reliable supply for natural gas and propane customers and transportation 

service for industrial and commercial customers for TGI, TGVI and TGW in the future.   

 

With respect to company use gas, Terasen Gas is requesting approval from the Commission for the 

change in pricing methodology and for the methodology of accounting for volume and cost variances 

within the MCRA account, as part of the cost of gas.  Terasen Gas believes the change in pricing 

methodology is appropriate given the expiry of the ‘netback’ contracts and that Sumas pricing at the 

Huntingdon market hub is a reasonable and appropriate proxy and representative of where the gas is 

ultimately consumed.  Terasen Gas believes accounting for volume variances, whereby actual company 

use gas volumes may differ from forecast primarily due to changes in weather, core load requirements 

and pipeline operating conditions, within the MCRA is appropriate because it is consistent with the 

purpose of the MCRA in managing core load fluctuations.  

 

The forecast company use gas costs are recovered through O&M expenditures and more details 

regarding these costs are presented in the relevant O&M sections of this Application.  
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6. Operations and Maintenance Expenditures 

a) Introduction 

Terasen Gas’ O&M expenditures required to operate the business and meet the needs of customers   

include Distribution and Transmission related costs to maintain and operate Terasen Gas’ delivery 

system; business application software maintenance and IT support costs; Engineering and Operations 

Support costs; Customer Care and Marketing costs to service the needs of customers; and the costs of 

the Finance and Regulatory Affairs, and Human Resources and Operations Governance supporting 

functions.   

 

O&M expenditures are affected by a number of different cost drivers.  New cost pressures can come 

from a variety of influences, including increases in operating activities, inflation on internal labour, 

contracts and materials, and new business drivers.  To ensure an optimal allocation of financial 

resources at Terasen Gas, O&M budgets are reviewed, updated and approved annually.  Forecasted 

O&M expenditures by departments are developed on a trended and zero-based approach where 

appropriate.  Departments review their existing O&M budgets and identify incremental funding requests 

with supporting justification provided.  Budgeting using this comprehensive approach helps to ensure an 

appropriate allocation of resources amongst the various departments.  

 

The 2010 and 2011 O&M incremental funding requests represent both cost pressures and savings which 

the Company believes are required to enable it to continue providing safe, reliable and cost efficient 

service to customers. 

b) 2009 O&M as the Base 

In determining the 2010 and 2011 O&M incremental funding requests, Terasen Gas used the most 

recent 2009 O&M projection as the starting point. Terasen Gas believes this starting point represents a 

reasonable level of base expenditures given it has been shaped by the benefits associated with 

performance based incentives.  We have demonstrated this in Part III, Section B, Tab 1, where we 

compared the Company’s O&M per customer to other gas utilities in Canada, and also to the 2003 

Decision amount, both in dollars and on a per customer basis.  

 

Comparing the O&M per Customer in real dollars from the 2003 Decision to the forecast for 2010 and 

2011 demonstrates the culture of cost consciousness that Terasen Gas continues to display into the 

forecast period.  This is especially true after adjusting for exogenous-type factors, i.e. factors beyond the 

control of the Company, that have been built into the 2010 and 2011 requests.  
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Table C-6-1:  O&M per Customer is Lower in 2010 and 2011 than 2003 

Decision Projection
2003 2009 2010 2011

Total Gross Nominal O&M Expenses ($ millions) 181.7$       195.1$       209.6$    219.1$    

Total Gross Real O&M Expenses ($ millions) 204.7$       195.1$       205.7$    210.8$    

Average Number of Customers 770,368     833,798     839,949  845,633  

Real O&M per Customer 266$          234$          245$       249$       

Exogenous Factors built into 2010 and 2011 O&M:
Government Policy Changes (0.6)         (0.7)         
Codes and Regulations (5.3)         (7.4)         
Accounting Changes 1.7          2.1          

Change in items allocated to Core Market Admin Expense 1.4          1.5          

Restated for Comparability:

Total Gross Nominal O&M Expenses ($ millions) 181.7$       195.1$       206.8$    214.6$    

Total Gross Real O&M Expenses ($ millions) 204.7$       195.1$       202.9$    206.5$    

Real O&M per Customer 266$          234$          242$       244$       

Forecast

 
 

Another useful comparison in establishing 2009 as the appropriate base for forecasting 2010 and 2011 

expenses, is to consider what the 2010 and 2011 O&M would have been under an extension of the PBR 

Agreement for two more years, and used the 2009 formula O&M as the base.  Under this scenario 

(calculation shown in Table C-6-2 below), the formula O&M would have been calculated at $210.6 

million in 2010 and $217.2 million in 2011, assuming no efficiency factor. This demonstrates that the 

nominal restated O&M expense forecasts for those years of $206.8 million and $214.6 million 

respectively are less than the amounts that would have been forecast under the extension of the PBR 

Agreement for two more years. 

 

Table C-6-2:  Calculation of Formula O&M for 2010 and 2011 

(Amounts in $000s) 2010 2011

Prior Year Approved Gross O&M* 207,368     212,867     

Customer Growth Factor 0.74% 0.68%
CPI 1.9% 2.0%

Formula O&M 212,867     218,593     
Pension & Insurance Variance (1,551)        (695.0)        
Ft Nelson (678)           (696.0)        
Calculated Formula O&M 210,638     217,202     

* Adjusted for actual 2008 and projected 2009 average customers  
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These comparisons demonstrate our intention to maintain the efficiencies gained during the PBR Period 

while meeting the changing needs of our stakeholders. 

c) 2009 vs. 2010 and 2011 

(1) OVERALL SUMMARY BY BUSINESS DRIVERS 

Terasen Gas proposes the following 2010 and 2011 incremental O&M expenditures by business driver 

outlined in Table C-6-3 below. For consistency and clarity of discussion, the incremental O&M 

expenditures for 2010 and 2011 have been categorized into themes similar to that described earlier in 

Part III, Section A. 

 

Table C-6-3:  O&M Incremental Funding to Meet Our Customers Needs 

Year Prior Year Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations

Customer / 
Stakeholder 

Behaviours and 
Expectations

Demographics Accounting 
Changes

Service 
Enhancements

Total 
Incremental Total Forecast

2010 195,079         2,816             592                5,297             4,526              817                (3,141)            3,604              14,511           209,590         

2011 209,590         5,344             113                2,059             599                 216                (506)               1,734              9,559             219,149         
 

 

The highlights of this request are:  

• Labour inflation and benefits are for expected wage and benefit increases for our employees.   

• Government Policy funding requests are for additional resources needed to respond to changes 

in government policy regarding energy efficiency and GHG reduction.  

• Code and Regulations funding requirements are driven by Terasen Gas’ need to comply with 

existing codes and anticipated new or changed codes.   

• Driving the cost pressures in the category of Customer/Stakeholder Behaviours and Expectations 

are changes in energy use and impact on the environment, management of First Nations 

relationships and increasing expectations for customer service delivery.   

• Demographic challenges regarding Terasen Gas’ aging employee workforce require increased 

efforts to proactively recruit, train and develop, transition, and overall manage our workforce in 

the coming years.  

• Accounting Changes and the need to comply with IFRS will affect the classification and timing of 

costs.   
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• Terasen Gas will need incremental funding to address service enhancements to maintain our 

standing as a respected and trusted operator that provides safe, reliable and cost effective 

utility service to customers. 

 

Following is a discussion of each category of business driver and the factors and reasons influencing the 

incremental funding requests identified. 

(2) LABOUR INFLATION AND BENEFITS 

O&M labour and benefit increases in 2010 and 2011 are forecasted to be $2.8 million and $5.3 million 

respectively, including seniority related step increases for unionized staff.  

 

Labour Inflation 

As outlined in Appendix F-7: Forecast Assumptions, labour inflation in 2010 is forecasted at 3 per cent 

for all categories of employees: M&E, IBEW and COPE.  The IBEW and COPE increases are based on a 

negotiated contract increase whereas the M&E increase is an estimate.  In total, labour inflation 

accounts for approximately $2.3 million of the $2.8 million forecast increase in labour and benefits. 

 

Labour inflation in 2011 is also forecasted at 3 per cent annually for all categories of employees, 

accounting for approximately a $2.3 million increase.  The IBEW increase is based on a negotiated 

contract increase whereas the M&E and COPE increases are estimates.  

 

Benefits 

Employee benefits costs are reviewed annually for changes. Employee benefits include Workers’ 

Compensation Board, Long Term Disability, Extended Health Benefits and Dental, Group Life, Medical 

Services Plan, Pension, Canada Pension Plan, Employment Insurance, Employee Savings Plans, Share 

Purchase Plans and Other Post Employment Benefits (“OPEB”) for employees.  For budgeting purposes, 

employee benefit costs are calculated and expressed as a percentage of total available employee labour 

dollars for determination of labour charge-out rates. 

 

In 2010, benefits costs are forecast to increase, driven primarily by pension costs which are expected to 

increase significantly.  In recent years, Terasen Gas’ annual pension expense has been very low 

compared to historic amounts with the trend starting to reverse as investment returns decline.  This 

trend, coupled with the investment losses incurred within the IBEW and COPE pension plans in 2008, is 

leading to a forecasted increase in pension expense in 2010 and 2011.  TGI is projecting an increase in its 
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pension expense of $2.4 million in 2010 and an additional $0.9 million in 2011 under Canadian GAAP 

based on available information as of December 31, 2008.  The increases in pension are allocated 

between O&M and capital, based on the chargeable hours recorded against O&M and capital activities. 

 

In 2010, pension and OPEB changes in O&M, net of accounting changes total to an increase of 

approximately $0.5 million.  Pension and OPEB costs are apportioned into a current service component 

and a retiree component, with the retiree component remaining in O&M and a portion of the current 

service component eligible for capitalization by including these costs in labour rates that are directly 

charged to capital.  The retiree portions of the pension expense and the OPEB costs that remain in O&M 

are expected to decrease in 2010 by $2.9 million with $1.7 million due to the accounting change 

discussed in Part III, Section C, Tab 11, Property, Plant and Equipment – Capitalization Policies on page 

479, $0.8 million for reduced actuarial expense for OPEBs and $0.4 million for other adjustments.  

 

In 2011, an increase in benefits costs of approximately $3 million, driven primarily by union employee 

savings plan and flex benefits changes will lead to an increase in O&M of approximately $2 million based 

on the estimated split between O&M and capital chargeable hours forecasted.   

(3) GOVERNMENT POLICY 

As demonstrated in Part III, Section A, Terasen Gas is being impacted by changes to the external 

environment, specifically, government policy relating to energy efficiency and GHG reduction.  As such, 

customer, government and stakeholder expectations have changed.  Some of Terasen Gas’ customers 

including municipalities, health authorities and government housing, commercial and industrial 

customers are increasingly asking for more detailed reports on their usage of gas over past periods, 

ranging from one to five years, in order to manage their energy consumption and impact on the 

environment.  In addition, Terasen Gas is required to manage the impact of GHG reduction legislation on 

its business.  Like other environmentally responsible corporate citizens, Terasen Gas must continually 

review and evolve its environmental governance efforts in order to remain compliant with changing 

legislation, regulatory requirements, and government initiatives.   

 

To meet these challenges and continue to provide the service demanded by our customers, we will 

require additional staffing resources, and their associated costs.  Specifically, we are requesting approval 

for an increase in O&M of $592 thousand in 2010 with $402 thousand in the Marketing Department and 

the remaining $190 thousand in the Human Resources and Operations Governance Department.  In 

2011, the incremental increase over 2010 is $113 thousand with $83 thousand in the Marketing 

Department and the remaining increase in Human Resources and Operations Governance.   Further 

details of the increases are provided in the respective department sections following. 
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TGI believes this request will help to meet the objectives laid out in the BC Energy Plan, to ensure TGI 

remains compliant with government regulation, and to meet growing customer and stakeholder 

expectations and should therefore be approved.   

(4) CODES AND REGULATIONS 

The Utilities Commission Act, Oil and Gas Commission Act, Workers’ Compensation Act, Environmental 

Management Act, Safety Standards Act, fire codes and safety standards, Provincial and Federal 

Emergency Acts, CSA Codes, and other legislation, regulations and bylaws define TGI’s corporate level of 

reporting and compliance activities.  These have been introduced in Part III, Section: A and Terasen Gas’ 

past performance was discussed in Part III, Section B, Tab 1.   

 

To ensure ongoing compliance to existing codes and anticipated new or changed codes, additional 

operating and maintenance funding is required.  There are four main drivers to the increases: 

• Inflationary costs (i.e. increased external labour costs, materials costs, etc.); 

• Growth (i.e. more services to inspect and maintain, more Rights of Way to clear, more external 

activity to control and monitor); 

• Asset age which increases risk profile (i.e. more frequent inspections, more unplanned 

maintenance (repair), more replacements); and 

• New or changed code requirements. 

 

The reasons for incremental increases, outside of inflationary needs, from the 2009 projection for each 

of the codes are included in Appendix F-8: Codes and Regulations Details.  A summary of associated 

dollars by code and department is in the tables below.  
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Table C-6-4:  Codes and Regulations Require Additional Funding in 2010 

Code ($ thousand) Distribution Transmission Marketing B&ITS HR & Gov 
Grand 
Total 

BC Safety Authority    410  $ 410 

CSA Z246  50 100    10 $ 160 

CSA Z662 - Annex M & N  1,412  136  1,000  831  322 $ 3,701 

CSA Z662 - Annex A   250   25  430 $ 705 

CSA Z1000     11  $ 11 

Environmental 
Management Act      90 $ 90 

Power Engineers and 
Pressure Vessel Safety Act  220     $ 220 

Grand Total $ 1,682 $ 486 $ 1,000 $ 1,277 $ 852 $ 5,297 

 

Table C-6-5:  Codes and Regulations Require Additional Funding in 2011 

Code ($ thousands) Distribution Transmission B&ITS HR & Gov Grand Total 

BC Safety Authority    127  $ 127 

CSA Z246  (50)    $ (50) 

CSA Z662 - Annex M & N  883  1,151  (42)  $ 1,992 

CSA Z662- Annex A    100  (90) $ 10 

Environmental 
Management Act     (20) $ (20) 

Grand Total $ 833 $ 1,151 $ 185 $ (110) $ 2,059 

  

Code and regulations compliance forms the foundation of many of our operating programs and 

activities.  Code changes, asset age, asset base expansion and inflation all drive the need for incremental 

funding to allow the Company to continue to provide natural gas service in the safe and reliable manner 

that customers have come to expect.     

(5) CUSTOMER AND STAKEHOLDER EXPECTATIONS 

In Part III, Section A we discussed the impact of government policy, the competitive situation and the 

economy and how this is not only affecting Terasen Gas directly but how it is affecting customer and 

stakeholder expectations.  We must adapt and change to meet growing customer needs and 

expectations.  TGI must take action to ensure that existing gas customers continue to receive the service 

they require.  TGI must invest in additional human resources to meet growing customer service 

requirements.  And lastly TGI must invest in activities to meet future customer needs.  This includes 
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additional sales and account management staff to provide existing and new customers with a suite of 

energy solutions that not only include gas but also alternative energy solutions.   

 

To meet the changing customer and stakeholder expectations TGI is seeking incremental O&M of $4.5 

million in 2010.  Of this, the majority (over $4 million) is for additional sales and account management 

staff, additional staff in government relations, business development and analysis staffing, and 

additional customer advocacy staff.  The remaining amounts are due to increase in staffing in the 

Regulatory Affairs Department and legal fees required to address regulatory and legislation changes and 

their impact.  In 2011, to meet the customer and stakeholder expectations, TGI requires an additional 

$0.6 million for additional sales and account management staff in the Marketing Department.   

 

TGI believes that the proposed level of O&M expenses will ensure that Terasen Gas can provide 

customers with the service they request and require and that Terasen Gas will be able to meet the 

evolving needs and expectations of communities, stakeholders and policy makers.   

(6) DEMOGRAPHICS 

Terasen Gas has an aging workforce resulting in a significant attrition risk over the next five years as 

record numbers of employees become eligible for retirement.  This workforce challenge is characterized 

by a demographic profile which shows that more than 48 per cent of current employees become eligible 

to retire, with either a reduced or unreduced pension, within the next five years. 

 

Table C-6-6:  Large Numbers of Employees Eligible to Retire Within 5 Years 

 

2009 2010 2011 2012 2013 Total
COPE 60 14 15 14 10 113
IBEW 110 8 15 18 15 166
M&E 28 5 8 7 12 60
Total 198 27 38 39 37 339

Affiliation Unreduced Pension Eligibility
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Table C-6-7:  By Affiliation Employees Eligible to Retire Within 5 Years 

Reduced Unreduced Reduced Unreduced Reduced Unreduced
Eligible Prior to 2009 96 42 90 100 24 20 372

Eligible in 2009 -3 18 9 10 10 8 52
Eligible in 2010 0 14 6 8 8 5 41
Eligible in 2011 -3 15 7 15 3 8 45
Eligible in 2012 10 14 1 18 4 7 54
Eligible in 2013 1 10 1 15 4 12 43

Total 101 113 114 166 53 60 607

OverallEligbility by Year COPE IBEW M&E

 
Note:  The number of employees who meet the criteria to retire with an unreduced pension sometime in 2009 are NOT carried 

forward or included in the numbers for retirement eligibility for 2010 and beyond.  Some employees are choosing not to 
retire when eligible.  (Figures do not include executives and are based on HR metrics produced as of December 31, 
2008.) 

 

The aging issue is most pronounced with our IBEW workers where 41 per cent of the IBEW workforce is 

currently eligible to retire with unreduced or reduced pensions. 

 

The Company’s retirement risk for 2010 and 2011 is particularly high as a result of some negotiated 

changes to post-retirement benefits in the new IBEW and COPE Collective Agreements. Generally 

speaking, unionized employees who retire from the Company and meet certain criteria are eligible for 

specific health and welfare benefits post-retirement which they continue to receive until their death.  

During collective bargaining in 2006-2007, the makeup of those post-retirement benefits was changed in 

a way that many employees deem to be less attractive.  These changes take effect January 1, 2011 for 

IBEW and January 1, 2012 for COPE and create an additional incentive for those employees to retire 

because in order to remain on the old post-retirement benefits plan, employees who are eligible to 

retire must do so by December 1 of the year prior.   

 

While the issue of an aging workforce is not a new phenomenon, one factor that has changed 

significantly is the challenge associated with recruiting qualified employees for many of the specialized 

positions we require at Terasen Gas.  In a labour market where trades, technical and professional skills 

are in limited supply, and the number of people entering the workforce is still significantly lower than 

the number of people reaching retirement age, Terasen Gas needs to incur incremental costs over the 

next two years in order to proactively manage its workforce.   

 

As mentioned in Part III, Section B, Tab 2, there are three areas where the Company requires additional 

funding over the two-year RRA period to support enhanced efforts to effectively manage the 

demographic risk.  These areas and the associated departments are listed in the following table. 
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Table C-6-8:  O&M Funding is Required to Meet Demographic Challenges 

($ thousands)
HROG GS&T B&ITS Total HR GS&T B&ITS Total

Recruiting and On-boarding 50              50           -          
Training & Employee Development 226            226         63           63           
Transitional Headcount 298          243          541         (31)          183         153         

Total 276            298          243          817         63           (31)          183         216         

2010 2011

 
Note:  B&ITS - Business and Information Technology Services 

 

Terasen Gas is of the view that these additional costs are reasonable and prudent given the significant 

implications associated with the demographic challenge. 

(7) ACCOUNTING CHANGES 

As discussed in Part III, Section A, Tab 11, Canadian accounting standards are now entering a time of 

unprecedented change.  Canadian utilities will be required to comply with IFRS for financial reporting 

periods commencing on or after January 1, 2011, with comparative figures for 2010 restated to be in 

compliance with IFRS.  Canadian utilities must be ready and able to reflect the 2010 effects of IFRS in 

both their financial statements and their revenue requirement filings. 

 

A further description of all of the changes related to accounting standards and how they impact areas 

other than gross O&M is contained in Part III, Section C, Tab 11, Accounting and Other Policies. 

 

Table C-6-9:  Accounting Changes Decrease O&M Requests for 2010 and 2011 

2010 vs. 2009 Dist'n GS&T Mktg B&ITS HR Fin/Reg Pres/CEO Total

Training costs previous capitalized 1,200      1,000      2,200      
Feasibility studies previously capitalized 521         521         
Inspection costs now capitalized (1,194)     (60)          (1,254)     
Vehicle lease now capitalized (1,342)     (260)        (20)          (215)        (26)          (1,863)     

Changes due to Accounting Standards (142)        (1,454)     (20)          1,246      (26)          -          -          (396)        

Items properly reflected in CMAE (225)        (400)        (725)        (1,350)     
EEC O&M costs now deferred (1,596)     (1,596)     
External fees previously deferred 201         201         

Total Accounting-related Changes (142)        (1,679)     (1,616)     1,246      (26)          (199)        (725)        (3,141)     

2011 vs. 2010 Dist'n GS&T Mktg B&ITS HR Fin/Reg Pres/CEO Total

Training costs previous capitalized 63           63           
Feasibility studies previously capitalized 6             51           57           
Inspection costs now capitalized (626)        (626)        

Changes due to Accounting Standards 63           (626)        6             51           -          -          -          (506)        

(amounts are in $ thousands)  
Note: CMAE – Core Market Administration Expense 
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Changes to Gross O&M due to Accounting Standards 

As a result of changes to Section 3064 Goodwill and Intangible Assets, software-related training costs 

and costs to investigate the feasibility of various software related options are no longer eligible to be 

capitalized.  In 2009, $1 million of training costs and $521 thousand of feasibility studies in the B&ITS 

department had been capitalized.  These amounts are now required to be expensed as incurred. 

 

International Accounting Standard 16 (“IAS 16”) requires that, starting in 2010 for comparative 

purposes, training costs are specifically excluded from capitalization.  In 2009, $1.2 million of training 

costs were capitalized in the Distribution department, which are no longer eligible for capitalization 

under IFRS. 

 

However, IFRS recognizes the existence of non-physical components of physical assets, and requires that 

major inspection and overhaul costs be capitalized and depreciated over the expected time period to 

the next inspection or overhaul.  Both the Transmission and B&ITS (specifically Operations Engineering) 

departments have major inspections that are now eligible to be capitalized under IAS 16. 

 

Other Accounting-related Changes affecting Gross O&M 

• O&M costs in the Gas Supply and Transmission, Regulatory Affairs, and President and CEO 

departments that are directly in support of the Gas Supply group in supporting core market 

customers, and are properly recorded as CMAE.  Further discussion of these items is included in 

Part III, Section C, Tab 5. 

• Due to IFRS, vehicle lease expenses, previously recorded as an operating lease in O&M and now 

classified as a capital lease. 

• Energy Efficiency and Conservation (EEC) expenditures in Marketing that were previously in 

O&M and have been approved as part of the EEC deferral account per Commission Order G-36-

09. 

• In the Finance department, items that had previously been captured in a deferral account during 

the term of the PBR Period, such as OSC Compliance certification costs, quarterly filing fees, and 

bond rating agency fees, are now subject to normal accounting treatment as O&M costs. 

 

It is appropriate to reflect these changes to accounting standards and classifications in the Gross O&M 

costs of the above departments for purposes of the 2010 and 2011 RRA. 
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(8) SERVICE ENHANCEMENTS 

To continue to fulfill our recognized role as a respected and trusted operator providing safe, reliable and 

cost effective utility service to customers, Terasen Gas forecasts additional O&M funding required for its 

ongoing operations and activities.  These include: increases for contracts to provide services required to 

support the business operations; maintenance which has been pragmatically deferred during the PBR 

Period but cannot be deferred any longer; and other increases for such activities as meter exchange 

appointments, preventive and corrective maintenance and general non-labour inflation for expenses 

such as cost of gas for own use and electricity to operate compressor stations.  These items are 

described in more detail in the following discussion of the O&M increases by department. 

 

In 2010, Terasen Gas is requesting incremental O&M funding of $3.6 million, and a further $1.7 million 

in 2011 related to these activities. 

d) Departmental Overview 

The following tables reconcile the O&M incremental funding for 2010 and 2011 by category and by 

department. 

 

Table C-6-10:  2010 Department O&M Incremental Funding to Meet Business and Customers Needs 

Department

2009 Projection
2010 Inter 

Department 
Transfers

Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations

Customer / 
Stakeholder 

Behaviours and 
Expectations

Demographics Accounting 
Changes

Service 
Enhancements

Total 
Incremental 2010 Forecast

Distribution 36,952          150               2,440             -                1,682             -                -                (142)              (28)                3,952             41,054          

Gas Supply and Transmission 16,946          (83)                546                -                486                -                298                (1,679)           803                454                17,317          

Marketing and Development 66,557          (363)              220                402                1,000             4,026             -                (1,616)           2,023             6,055             72,249          

Business and Information Technology Services 39,108          60                 1,680             -                1,277             -                243                1,246             3,653             8,099             47,267          

Human Resources and Operations Governance 8,445            236               541                190                852                -                276                (26)                216                2,049             10,730          

Finance and Regulatory Affairs 9,585            -                320                -                -                300                -                (199)              (365)              57                  9,642            

President 17,486          -                (2,931)           -                -                200                -                (725)              (2,699)           (6,155)           11,331          

  Total ($thousands) 195,079        -                2,816             592                5,297             4,526             817                (3,141)           3,604             14,511           209,590         
 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 6:  OPERATIONS AND MAINTENANCE EXPENSES PAGE 358 

Table C-6-11:  2011 Department O&M Incremental Funding to Meet Business and Customers Needs  

Department

2010 Forecast
2011 Inter 

Department 
Transfers

Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations

Customer / 
Stakeholder 

Behaviours and 
Expectations

Demographics Accounting 
Changes

Service 
Enhancements

Total 
Incremental 2011 Forecast

Distribution 41,054           -                1,781             -                834                -                -                63                  351                3,029             44,083          

Gas Supply and Transmission 17,317           -                473                -                1,151             -                (31)                (626)              58                  1,026             18,343          

Marketing and Development 72,249           -                346                83                  -                599                -                6                    946                1,980             74,229          

Business and Information Technology Services 47,267           -                1,171             -                185                -                183                51                  481                2,071             49,338          

Human Resources and Operations Governance 10,730           -                537                30                  (110)              -                63                  -                (13)                507                11,237          

Finance and Regulatory Affairs 9,642             -                310                -                -                -                -                -                43                  353                9,994            

President 11,331           -                726                -                -                -                -                -                (132)              594                11,925          

  Total ($thousands) 209,590        -                5,344             113                2,059             599                216                (506)              1,734             9,559             219,149         

 

The following sections describe the cost drivers and requirements on a department basis. 

(1) DISTRIBUTION 

Terasen Gas’ customers continue to look to us to provide them with a safe, reliable and cost effective 

gas service.  Distribution is the largest department in the Company in terms of number of employees 

and plays a major role in prudently managing O&M and capital expenditures to meet the increasing 

expectations of our customers, regulators and policy makers.  Although future Integrated and 

Alternative Energy Solutions may drive a requirement for maintenance services, there are 

no Distribution cost-related "asks" for new lines of business for 2010 and 2011.  See Part III, Section C, 

Tab 3, EEC and Alternative Energy Solutions for discussion on proposed deferral treatment of costs and 

revenues. 

 

The majority of Distribution’s resources are focused on operations, maintenance and emergency 

response activities.  However, it should be noted that a significant portion (40 per cent) of Distribution’s 

resources are focused on capital activities such as planning and design as well as installation and 

renewal of mains, services, meters and other related assets.  The Distribution department is organized 

to maximize synergies between O&M and Capital activities while at the same time maintaining a 

commitment to providing safe and reliable gas service.  This ongoing commitment will serve to benefit 

stakeholders and customers in the years ahead. 

 

During the first four years of the PBR Period, Distribution maintained the actual level of expenditures 

(expressed on a per customer basis) well below the level of the 2003 Decision.  In 2008 and 2009, cost 

pressures began to cause substantial upward pressure on O&M per customer and those pressures will 

continue into 2010 and 2011. In addition new cost pressures have emerged in 2010 and 2011 that will 

exacerbate the problem. 
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Table C-6-12:  Distribution Forecast O&M 2010 – 2011 vs. 2009P and 2003 Decision  

Decision Projection
2003 2009 2010 2011

Distribution Nominal O&M ($ millions) 31.7$         37.0$         41.1$         44.1$         

Distribution Real O&M ($ millions) 35.7$         37.0$         40.3$         42.4$         

Real O&M per Customer 46$           44$           48$           50$           

Forecast

 
 

(a) Forecast O&M Expenditures, 2010 - 2011  

Looking beyond 2009, Terasen Gas is forecasting the activity levels for Distribution to increase resulting 

in a corresponding increase in O&M costs. The forecast 2010 and 2011 O&M cost for Distribution are 

$41.1 million and $44.1 million, respectively. It should be noted that this forecast includes Distribution 

planned expenditures for shared services provided to TGVI. These costs are prudent and required for 

Distribution to meet the evolving needs of customers, regulators and policy makers.  A forecast of 2010 

and 2011 O&M costs is presented in Table C-6-13. 

 

Table C-6-13:  Distribution Forecast O&M Expenditures 2009, 2010 – 2011  

Function 
2009P 

 ($millions) 
2010F 

($millions) 
2011F 

($millions) 
Field Work $20.115 $23.170 $25.169 

Operations Centre 6.375 7.466 8.032 

Asset Mgmt, Regional Mgrs, Process Support 7.113 8.288 9.050 

Vice President 4.005 4.418 4.504 

Total Distribution (including Vehicle Lease and Fort Nelson) 37.608 43.342 46.756 

*Vehicle Lease  (1.612) (1.977) 

**Fort Nelson  (0.656) (0.676) (0.696) 

Total Distribution (excluding Vehicle Lease & Ft. Nelson) $36.952 $41.054 $44.083 
Notes: * Vehicle lease expenses, previously recorded as an operating lease in O&M are now classified as a capital lease.  

  ** Distribution operates in a manner whereby it treats Fort Nelson simply as a service area within its territory.  As 
Fort Nelson direct costs are included in TGI Distribution detailed budgets they must be removed to create an accurate 
view of TGI Distribution O&M costs.  

(b) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

Looking beyond 2009, a number of cost pressures will result in forecasted increases to O&M budgets. 

Table C-6-14 and C-6-15 below itemizes the impact of each cost driver against prior year forecasted 

costs.  The major cost escalators are described in greater detail in the subsections that follow. 
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Table C-6-14:  Distribution 2010 O&M Incremental Funding  

Department Labour Inflation 
and Benefits

Code and 
Regulations

Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2010 
Incremental 

O&M 

Distribution 2,440               1,682               (142)                 (28)                   3,952               150                  4,102             

Total by Cost Driver ($000s) 2,440               1,682               (142)                 (28)                   3,952               150                  4,102              
 

Table C-6-15:  Distribution 2011 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Code and 
Regulations

Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2011 
Incremental 

O&M 

Distribution 1,781               834                  63                    351                  3,029               -                  3,029             

Total by Cost Driver ($000s) 1,781               834                  63                    351                  3,029               -                  3,029              

(c) Labour Inflation and Benefits  

Over 73 per cent of the O&M requirements of Distribution relate to labour costs creating a significant 

exposure to inflationary pressures.  Inflationary pressures in excess of CPI will continue into 2010 and 

2011.  

See Part III, Section B, Tab 02 – the Future for a detailed discussion on this cost driver. 

(d) Code and Regulations  

Laws, code requirements, and accepted industry operating practices are significant drivers of 

Distribution O&M costs.  As the natural gas industry matures, system age becomes a more prominent 

consideration with oversight agencies resulting in code enhancements to ensure system integrity is 

maintained.  An example of the significance of changes in laws, standards and codes are the changes to 

'CSA Z662 Oil and Gas Pipeline Systems'.  

 

The Canadian Standards Association defines industry standards for a variety of industries across Canada.  

In particular, Standard 'CSA Z662 Oil and Gas Pipeline Systems' defines how natural gas utilities are to 

operate from a technical standpoint.  The Canadian Standards Association has added the following 

annexes to CSA Z662 to define what an Integrity Management plan should encompass:  

• Gas Distribution System Integrity Management Guidelines;  

• Guidelines for Pipeline Integrity Management Programs; and 

• Safety and Loss Management. 
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The Terasen Gas Integrity Management Plan describes:  

• Our commitment to keeping pipeline and distribution systems safe, secure and reliable;  

• Specific programs and activities to keep distribution systems safe and reliable, and ensuring that 

they are suitable for continued service; 

• Procedures to monitor for conditions that may lead to failures, to eliminate or mitigate such 

conditions; 

• Accountabilities for programs and activities; 

• Required records to demonstrate compliance; and 

• Formalized employee competency and skill assessments. 

 

Integrity Management is not entirely new to Terasen Gas but the introduction of new CSA Annexes 

result in a more comprehensive and formalized demonstration of compliance. The operating 

departments of Terasen Gas will continue to maintain a strong focus on code compliance and will 

enhance programs in 2010 and 2011 to ensure continued safe and reliable service to our customers. 

 

A detailed discussion on the items noted below can be found in Appendix F-8: Codes and Regulations 

Details. 
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Table C-6-16:  Distribution Codes and Regulations O&M Cost Drivers for 2010 and 2011 vs. Prior Year 

Codes & Regulations Cost Driver 2010 

($ thousands) 

 2011 

($ thousands) 

Security risk assessment $50  $(50) 

Seismic Mitigation $150   

Integrity management staffing $215  $185 

Class location study $120  $(60) 

Data integrity  $150   

Cathodic Assessment $80   

Single Point of Failure Analysis $0  $200 

TGVI offset $(93)  $(33) 

Pressure Vessel inspection & maintenance $50   

Pipeline identification $100   

Vegetation & Station Grounds management  $175  $50 

Bridge and aerial crossing repairs $30   

Valve maintenance & repairs $200   

Station Heater Maintenance $170   

Preventive maintenance  $(117)  $402 

Corrective maintenance  $402  $139 

Subtotal: Code-Driven $1,682  $834 

(e) Accounting Changes  

Distribution forecasted O&M for 2010 and 2011 is impacted by two accounting charges which are 

summarized in Table C-6-17 below. 

 

Table C-6-17:  Accounting Changes O&M Cost Drivers for 2010 and 2011 vs Prior Year 

Accounting Changes  2010 

($ thousand) 

 2011 

($ thousand) 

Training costs to O&M instead of capital (IFRS) $1,200  $63 

Vehicle Lease $(1,342)   

Subtotal:  Accounting Changes $(142)  $63 

(i) Training Costs 

Historically, Distribution imbedded the annual cost of training into the hourly charge-out rate for field 

employees. As this charge-out rate was applied to both operating and capital work it had the effect of 
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capitalizing a portion of training costs.  Distribution field employees charge 42 per cent of their time to 

capital work; therefore, 42 per cent of annual training costs have historically been capitalized.  

 

The 2010 training budget is $2.8 million. Of this budget 42 per cent or $1.2 million ($2.8 million x 42 per 

cent = $1.2 million) was previously capitalized and to comply with IFRS accounting standards this 

amount is now being expensed. 

(ii) Vehicle Lease 

Vehicle lease expenses, previously recorded as an operating lease in O&M are now classified as a capital 

lease.  A detailed discussion on the items noted above can be found in the earlier discussion in Part III, 

Section C, Tab 11. 

(f) Service Enhancements 

Although the customer growth and CPI escalators in the 2004 PBR formula served to offset cost 

pressures within Distribution, they did not adequately offset all pressures, particularly in the latter years 

of the 2004-2009 PBR Period.  The productivity improvement factor described in the 2004 PBR Period 

incented Distribution to manage cost pressures and to defer activities and expenditures to the extent it 

was prudent and safe to do so.  Although Distribution continues to be proactive in managing cost 

pressures, the majority of maintenance activity deferrals or curtailment during the PBR Period can no 

longer be sustained and emerged as cost pressures in the latter part of the PBR Period as well as into 

2010 and 2011 forecasts. 

 

Table C-6-18 below itemizes the Service Enhancements cost drivers compared to prior year projected 

costs.  These cost drivers are discussed in greater detail in the subsections that follow. 
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Table C-6-18:  Distribution Service Enhancements O&M Cost Drivers for 2010 and 2011 vs. Prior Year   

Service Enhancements Cost Escalator 2010 

($ thousands) 

 2011 

($ thousands) 

Electronic Station Charts $0  $50 

Meter exchange  $567  $76 

Meter to Cash $331  $135 

Reconnect Fees ($240)   

Emergency Management $(724)  $136 

3rd party damage write-offs $100   

M&E professional development and M&E relocation $130   

Communications $130   

Operations Centre staff $245   

Line heater fuel $41  $182 

Operations $122  $54 

Distribution Apprentice Training $(500)   

Incremental Fort Nelson included in above $(20)  $(20) 

Incremental Capital Vehicle Lease Included in above $(270)  $(365) 

Other $60  $103 

Subtotal: Service Enhancements Cost Drivers $(28)  $351 

(i) Electronic Station Charts 

Pressure regulating stations are equipped with chart records that measure and record gas pressures and 

flows on paper charts.  These charts must be changed regularly.  We are examining the replacement of 

this system with electronic charts that may be monitored remotely thereby removing the need to visit 

the station solely to change charts.   

 

Implementation of the use of electronic charts at stations has the promise of reducing costs associated 

with chart changing.  A study is required to validate the technology and applicability to Terasen Gas 

facilities. 

(ii) Meter Exchange   

The forecast level of residential meter exchange activity is driven by the life expectancy of meters and 

the total size of the meter population.  During the PBR Period, Terasen Gas temporarily reduced the 

number of residential meter recalls to bring the demographics of the meter population in line with a 20 

year life expectancy (see Part III, Section B, Tab 1).    
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Terasen Gas proposes that the residential meter recall schedule target a 20 year meter life span.  In 

addition, a number of poor quality meters are also targeted for recall and retirement.  During the late 

1990s, certain batches of meters comprised of components constructed with less durable materials 

were installed within the meter fleet.  Although the vendor has since re-designed the meter to address 

this concern, we believe it is prudent to proactively remove these meters from the fleet to prevent 

unscheduled failures.  As such, the forecasted meter recalls must be increased to 60,000 recalls annually 

through the period covered by this Application.   
 

Terasen Gas recalls commercial and industrial meters in accordance with Measurement Canada 

prescribed frequencies, typically every six or seven years for most meter types.  Due to a prescribed 

meter seal life, fluctuations in commercial and industrial customer addition activities from year to year 

result in a similar subsequent pattern of meter exchanges in future years. Variations of past customer 

growth has created an echo in the number of industrial meters scheduled for exchange in 2010 and 

2011.  

 

We believe the residential and industrial meter fleet management program will ensure customers of 

Terasen Gas continue to receive service that is both cost effective and reliable. 

(iii) Meter to Cash  

Meter to cash consists of residential and/or industrial activities related to lock-offs, reconnects, re-

reads, high bill investigations and meter investigations.  Meter to cash activities grow in step with 

customer growth although changes to credit and collections processes and other processes associated 

with technology changes have also resulted in activity level changes.  Additional funding is required 

primarily to support additional meter investigations which are generally initiated by customers.   

(iv) Reconnection/Reactivation Fees 

TGI plans to increase the reconnection/reactivation charge by $10 effective January 1, 2010.  The charge 

applies to customers who request reinstatement of gas service after being locked-off.  The current 

charge of $55 during business hours and $95 for after hours were established in 2003 and have not been 

adjusted despite annual increases in labour and vehicle costs due to inflation.  Labour inflation has 

averaged approximately 3 per cent per year over the PBR Period resulting in higher costs to perform 

these activities.  

 

The new charge will be $65 during business hours and $105 for after hours calls.  The additional 

reconnection revenues expected as a result of this change is $240 thousand.  
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(v) Emergency Management 

Distribution is impacted by variations in synergies as construction and operations activities increase and 

decrease from year to year.  The recent pronounced downturn in new customer additions caused 

significant loss of synergies and a corresponding increase to first response standby costs in 2008 and 

2009 (see Part III, Section B, Tab 1, page 166). 

 

Distribution has reduced the magnitude of this cost pressure in 2010 and 2011 by sharply curtailing work 

plans previously assigned to installation contractors and by ramping up long term capital programs, 

specifically hazard mitigation.  Distribution will continue to proactively manage this area to minimize 

financial impacts.  

(vi) 3rd Party Damage Write-offs 

Terasen Gas incurs costs to repair damages to its system (meters, services and mains) from 3rd party 

activities.  All reasonable attempts are made to recover these costs from the damager (the excavating 

community, municipalities, and homeowners) where the damager is culpable and identifiable.  

Collection of these costs is often protracted and involves legal proceedings and payment settlements.  

The typical cost to make repairs increased in 2007 due to the addition of an apprentice on most repair 

crews.  The crew composition will continue to contain an apprentice for some time as these individuals 

gain experience in making repairs to the system. Terasen Gas continues to work with the excavating 

community, municipalities and homeowners to reduce third party damage through specific damage 

prevention sessions targeting frequent offenders as well as in promoting BC One Call. 

(vii) M&E Professional Development and Relocation Fees 

Employee development and training is essential to ensure ongoing safe, reliable and cost effective gas 

service.  The demographics of the Distribution M&E workforce requires additional training and 

employee development costs to replace cumulative years of knowledge and experience as a significant 

portion of the workforce had reached retirement age.  Additionally, as M&E employees retire, increased 

relocation costs are anticipated to cover the cost of relocating replacements.    

 

Terasen Gas believes that its focus on employee development and training has been a key contributor to 

the Company’s success over the PBR Period. Distribution intends to maintain and enhance its focus in 

this area to continue its pursuit of Operational Excellence. 
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(viii) Communications 

Communication costs in Distribution are expenditures associated with pagers, satellite phones, cell 

phones, aircards for mobile laptops, and various other communication devices and systems used across 

the province.  Cost increases are as a result of contract costs, number of users as well as process and 

technology changes.  

(ix) Operations Centre Staff 

The process of exchanging residential gas meters requires a brief interruption of gas service followed by 

pilot light relights for each gas appliance in the home.  An increase in residential meter exchange results 

in a corresponding increase in staffing to make appointments with customers.     

 

To obtain the full benefits envisioned with the implementation of the Distribution Mobile Solution 

Project (see Part III Section B Tab 1), new staffing is required to develop a Distribution Resource Plan.  

Key elements of the Distribution Resource Plan are to develop accurate work plans by region and 

compare to resources available and as work plans change, identify gaps in regional resources early 

enough to consider all options for mitigation.  The Resource Planning Analyst will develop an Annual 

Resource Plan to optimize synergies for operations, maintenance, construction and emergency standby 

activities to support our vision of Operational Excellence. 

(x) Line Heater Fuel 

Line heater fuel is used at pressure reducing stations in the distribution system.  The volume of fuel has 

remained relatively steady and is forecast at 155,000 GJ per year for each of 2010 and 2011.  Over the 

PBR Period, the unit costs for company use gas has steadily risen and Terasen Gas is proposing a revised 

pricing methodology going forward as part of this RRA (see Part III, Section C, Tab 5, Cost of Gas). 

(xi) Operations 

A series of surveys are administered and conducted by Distribution to monitor the condition of assets 

and initiate corrective actions as required.  Survey results are monitored closely to: determine asset 

condition; identify areas of concern; develop and implement mitigation programs; adjust operations 

frequencies and tasks; and to ensure optimal investment of maintenance resources.  As the size of the 

natural gas delivery system increases through regular customer growth, increased resources are 

required to conduct the appropriate operations activities. 

 

Operations activities in 2010 and 2011 will ensure Distribution can effectively maintain assets to ensure 

they are fit for purpose and continue to provide gas delivery safely, reliably and cost effectively. 
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(xii) Distribution Apprentice Training 

Employee development and training is essential to ensure ongoing safe, reliable and cost effective 

service.  The demographics of the Distribution department’s workforce has resulted in additional 

training and employee development costs to replace cumulative years of knowledge and experience as a 

large portion of the workforce has reached retirement age.  Additional Distribution apprentice 

employees were added mid-2007 and early 2008 to provide for orderly succession planning as 

retirements increased.  Incremental training costs associated with Distribution apprentices are expected 

to peak in 2009 and are decrease in 2010.   

(g) Distribution O&M Summary 

The Distribution department will continue to provide the operations, maintenance and emergency 

response activities critical to providing customers with the safe, reliable, cost effective and 

environmentally responsible service they expect.  Terasen Gas believes the costs outlined in this 

Application for the provision of these activities are prudent and necessary. 

(2) GAS SUPPLY AND TRANSMISSION 

The Gas Supply and Transmission (“GS&T”) department provides gas supply and transmission system 

management to ensure reliable, secure and cost effective supplies of natural gas and propane to 

customers.  Despite aging infrastructure, looming retirements, rising gas commodity prices and an 

environment of increased codes and regulation, GS&T has managed to keep costs, on a real dollar basis, 

below those granted in the 2003 RRA decision during the PBR Period and for this RRA.  Terasen Gas 

believes the costs presented are prudent and necessary to help to deliver on the goal to ensure safe and 

reliable gas service for customers. 

 

Table C-6-19 below shows the O&M from the 2003 decision as compared to the 2009 projection and the 

2010 and 2011 forecast in nominal and real dollars and real O&M per customer.  For the period of the 

RRA, O&M per customer remains below that of 2003.   

 

Table C-6-19:  GS&T O&M Remain Below 2003 Decision Level 

Decision Projection
2003 2009 2010 2011

Gas Supply And Transmission Nominal O&M ($ millions) 16.0$         16.9$         17.3$         18.3$         
Gas Supply And Transmission Real O&M ($ millions) 18.0$         16.9$         17.0$         17.6$         

Real O&M per Customer 23$           20$           20$           21$           

Forecast
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(a) Forecast O&M Expenditures, 2010 - 2011  

Looking beyond 2009, Terasen Gas is forecasting the activity levels for GS&T to increase resulting in a 

corresponding increase in O&M costs.  The forecast 2010 and 2011 O&M cost for GS&T are $17.3 million 

and $18.3 million, respectively.  It should be noted that this forecast includes Transmission planned 

expenditures for shared services provided to TGVI, cost recovery of which is in the President and CEO’s 

cost center.   

 

A forecast of 2010 and 2011 O&M costs is presented in Table C-6-20 following. 

 

Table C-6-20 – GS&T Forecast O&M Expenditures 2009, 2010 – 2011  

Function 
2009P 

 ($millions) 
2010F 

($millions) 
2011F 

($millions) 
Transmission $15.973 $16.501 $17.400 

Gas Supply – Transportation Services $0.185 $0.192 $0.199 

Vice President $0.788 $0.724 $0.744 

Total GS&T $16.946 $17.317 $18.343 

* Excludes vehicle lease costs 

(b) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

Looking beyond 2009, a number of cost pressures will result in forecasted increases to forecasted O&M 

expenditures for Gas Supply and Transmission182

Table C-6-21:  Gas Supply and Transmission 2010 O&M Incremental Funding 

.  These levels of expenditures are required to ensure 

safe, reliable and cost effective gas service is maintained.  Table C-6-21 and C-6-22 below itemizes the 

impact of each cost driver against prior year forecasted costs.  The major cost escalators are described in 

greater detail in the subsections that follow. 

 

Department Labour Inflation 
and Benefits

Code and 
Regulations Demographics Accounting 

Changes
Service 

Enhancements Total Incremental Internal Budget 
Transfers

Total 2010 
Incremental 

O&M 

Gas Supply and Transmission 546                  486                  298                  (1,679)              803                  454                  (83)                  371                

Total by Cost Driver ($000s) 546                  486                  298                  (1,679)              803                  454                  (83)                  371                 
 

                                                           
182 Core Administration Expense for the Gas Supply department is outlined in Part III, Section C, Tab 5, Cost of Gas. 
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Table C-6-22:  Gas Supply and Transmission 2011 O&M Incremental Funding  

Department Labour Inflation 
and Benefits

Code and 
Regulations Demographics Accounting 

Changes
Service 

Enhancements Total Incremental Internal Budget 
Transfers

Total 2011 
Incremental 

O&M 

Gas Supply and Transmission 473                  1,151               (31)                   (626)                 58                    1,026               -                  1,026             

Total by Cost Driver ($000s) 473                  1,151               (31)                   (626)                 58                    1,026               -                  1,026              

(c) Labour Inflation and Benefits  

Labour inflation and benefits increases total $0.5 million in 2010 and an additional $0.5 million in 2011. 

(d) Code and Regulations 

As identified in Appendix F-8: Codes and Regulations Details, the development of TGI’s formal IMP gave 

Transmission an opportunity to review, improve and realign its integrity programs, schedules and 

spending for optimum results.  As a result, TPIP funding requirements decrease over the 2 year Revenue 

Requirement period, while required funding for other integrity programs increase.  The net impact for 

2010 is incremental funding of $486 thousand and $1.2 million in 2011. 

(e) Demographics 

Transmission requires incremental funding to address demographic challenges associated with expected 

retirements in the 2010/2011 period, a trend impacting the Company as identified on page 353.  The 

funding will be used for knowledge transfer, on-the-job training, and project support. 

 

Transmission is a group of employees with tasks that require a high level of skill and competency that 

often comes best through direct experience.  Retirements involve the loss of decades of intrinsic 

knowledge and judgment.  Transmission has been fortunate in retaining many long-term employees; 

however, over the Revenue Requirement Period, it is anticipating high turnover due to retirements.  In 

fact, by 2011, approximately one third of TGI Transmission employees will be eligible for retirement with 

an unreduced pension.   

 

To address these challenges, Transmission proposes to overlap key positions for knowledge transfer, to 

increase training of junior staff to escalate competency and to update training manuals.  The cost of 

these initiatives has been budgeted at $298 thousand for 2010 with a slight decrease of $31 thousand in 

2011. 
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(f) Accounting Changes 

$1.2 million of the $1.7 million reduction is the result of the adoption of IFRS requiring major inspections 

and overhauls costs to be treated as capital, which is discussed in Part III, Section C, Tab 11, Accounting 

and Other Policies.  As a result, it is anticipated that a large component of TPIP spending in the future 

will reside in capital budgets.  For 2010, $1.2 million moves from O&M to Capital, while in 2011 after 

rebasing TPIP activities by an increment of $1.1 million in O&M, an additional $626 thousand moves 

from O&M to Capital. 

 

The TPIP budget has been developed to fund asset assessments and O&M mitigation of corrosion, stress 

corrosion cracking (“SCC”), and natural hazards (geotechnical, hydrotechnical, and seismic) for Terasen 

Gas’ Transmission pipelines.  As the field of integrity management has evolved over the past number of 

years, so have Terasen Gas’ programs and activities to manage and mitigate risk.  At the time of Terasen 

Gas’ application for the 2004-2007 PBR Period, a primary focus was on completing baseline in-line 

inspections (“ILI”) for significant transmission pressure pipelines, including retrofits of the Coastal 

Transmission System to enable pigging.  During the 2004-2009 timeframe, Terasen Gas has focused on 

ILI analysis to optimize re-inspection intervals while also expanding other programs, such as a cathodic 

protection (“CP”) assessment program for non-piggable pipelines.  
 

The programs funded by the TPIP budget are ongoing in nature and will continue into the future.  

Knowledge of pipeline condition is being enhanced through Terasen Gas’ programs, and the proposed 

budgets have been established at levels Terasen Gas believes are appropriate to complete required 

activities. 

 
Plans for future TPIP work are evaluated on an ongoing basis using data gathered through TPIP activities.  

If, for example, digs reveal more or less aggressive corrosion than anticipated, this will be considered 

along with all other available information for potential adjustment to the timing of the next in-line 

inspection.  The same principle applies to the natural hazards program.  Natural forces are not 

consistent, and some impacts of these forces are more difficult to predict than others.  Therefore, it 

should be noted that all programs funded by the TPIP budget have an element of uncertainty. 

 

Of the remaining $0.5 million reduction in 2010, $225 thousand is for the allocation of Shared Services 

for CMAE as detailed in the Part III, Section C, Tab 5, Cost of Gas with the remaining $260 thousand for 

change in accounting treatment from O&M to capital for the vehicle lease. 
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(g) Service Enhancements 

(i) Carbon initiatives 

Transmission believes is prudent to continue to undertake initiatives to reduce carbon emissions, 

aligning with provincial policy initiatives, and with the Terasen Gas’ overall Carbon Management 

strategy.  Although Transmission has a very good history of implementing improvements for operating 

emission reduction, Transmission facilities still account for the majority of company GHG emissions.  The 

optimization efforts to date have been successful, but there are potentially additional opportunities to 

reduce GHG emissions with changes in legislation.  To pursue these initiatives, $100 thousand in funding 

is required in 2010. 

(ii) Transmission Own Use Fuel 

Over the PBR Period, the unit costs for company use gas, or own use fuel, have steadily risen due to the 

increase in market gas prices and introduction of new taxes.  Terasen Gas is proposing a revised pricing 

methodology for company use gas going forward as part of this Revenue Requirements Application (see 

Part III, Section C, Tab 5, Cost of Gas).  

 

Terasen Gas company use gas is required to deliver natural gas to customers in a safe and efficient 

manner and it represents a significant cost for Transmission operations.  The volume of fuel has 

increased and is forecast at 110,900 GJ per year for each of 2010 and 2011. 

 

The actual costs for Transmission compressor and LNG plant operations have been increased steadily as 

a result of increasing fuel costs and new taxes (such as the Ice Levy and Carbon tax).  The required 

incremental funding for 2010 and 2011 over 2009, using the unit costs in Part III, Section C, Tab 5, is 

$470 thousand and $60 thousand respectively. 

(iii) Operations and Maintenance 

Additional funding of $230 thousand is required for ongoing operations and maintenance activities for 

the Transmissions assets.  This includes $130 thousand in additional operating costs required for the 

SCADA system. 

(h) GS&T O&M Summary 

In summary, outside of inflationary pressures, the main contributors to the increase in 2010/2011 

forecast O&M expenditures for GS&T relate to accounting changes, demographics, company use gas 

(own use fuel) unit costs and code compliance to ensure safe and reliable service.  
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Having effective gas supply and transmission system management is necessary to ensuring reliable, 

secure and cost effective supplies of natural gas and propane to customers.  The Gas Supply and 

Transmission department, responsible for managing the supply of natural gas and propane and Terasen 

Gas’ transmission assets, believes the cost presented are prudent and necessary to ensure safe and 

reliable gas service for customers. 

(3) MARKETING AND BUSINESS DEVELOPMENT 

As noted in Part III, Section B, Tab 1, the Marketing and Business Development (“MKBD”) of Terasen Gas 

serves as one of the primary interfaces with the public and customers.  It consists of the following 

functions: Customer Information and Education; Customer Solutions and Services; Customer and 

Business Facilitation; and, Customer Care and Services. Customers require billing and meter reading and 

we believe they have a right to expect timely and accurate communications.  They expect Terasen Gas 

to advocate on their behalf with stakeholders and government agencies.  They also expect the Company 

to takes appropriate steps to ensure the long term viability of the business and its ability to serve 

customers effectively.   

 

As noted in Part III, Section A, customer and external stakeholder expectations of Terasen Gas have 

changed, in some cases significantly, over the period of the PBR Period.  Changes in the competitive 

landscape have increased the risk to Terasen Gas but also create new opportunities.  An effective 

response to these changing circumstances requires an increased level of customer service.  It requires 

investment in investigating and developing new opportunities and services for customers.  This increase 

in costs has been seen in 2008 and 2009 and Terasen Gas sees this continuing in 2010 and 2011. The 

proposed level of O&M expenses in the RRA for the Marketing and Business Development department 

will permit us to provide customers with an appropriate level of service, and meet the evolving 

expectations of communities, stakeholders and policy makers.   

 

Table C-6-23 below shows the O&M from the 2003 decision as compared to the 2009 projection and the 

2010 and 2011 forecast in nominal and real dollars and real O&M per customer.  For the period of the 

RRA, O&M per customer remains below that of 2003.   
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Table C-6-23:  MKBD O&M Remain Below 2003 Decision Level 

Decision Projection
2003 2009 2010 2011

Marketing Nominal O&M ($ millions) 60.5$         66.6$         72.2$         74.2$         

Marketing Real O&M ($ millions) 68.1$         66.6$         70.9$         71.4$         

Real O&M per Customer 88$           80$           84$           84$           

Forecast

 
 

(a) Forecast O&M Expenditures, 2010 - 2011 

Compared to the 2009 Projection, O&M costs for Marketing and Business Development are forecasted 

to increase in 2010 by $5.6 million and $2.0 million in 2011. 

(b) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

MKBD will require the forecasted incremental expenditures for 2010 and 2011 which are outlined in the 

two tables below, followed by a discussion by cost driver of the increases. 

 

Table C-6-24:  MKBD 2010 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations

Customer / 
Stakeholder 

Behaviours and 
Expectations

Demographics Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2010 
Incremental 

O&M 

Marketing and Business 
Development 220                  402                  1,000               4,026               -                   (1,616)              2,023               6,055               (363)                5,692             

Total by Cost Driver ($000s) 220                  402                  1,000               4,026               -                   (1,616)              2,023               6,055               (363)                5,692              
 

Table C-6-25:  MKBD 2011 O&M Incremental Funding 

 

Department Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations

Customer / 
Stakeholder 

Behaviours and 
Expectations

Demographics Accounting 
Changes

Service 
Enhancements

Total By 
Department

Internal Budget 
Transfers

Total 2011 
Incremental 

O&M 

Marketing and Business 
Development 346                  83                    -                   599                  -                   6                      946                  1,980               -                  1,980             

Total by Cost Driver ($000s) 346                  83                    -                   599                  -                   6                      946                  1,980               -                  1,980              
 

(c) Labour Inflation and Benefits 

For all departments in MKBD, labour inflation and benefits increases total $0.2 million in 2010 and an 

additional $0.3 million in 2011. 
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(d) Government Policy 

An impact of changes in both energy policy and customer need for more energy knowledge (described 

previously on page 350) is that customers are increasingly asking for more detailed reports on their 

usage of gas over past periods, ranging from one to five years.  Customers seeking this service are 

government related bodies such as municipalities, health authorities and government housing, as well as 

commercial and industrial customers.  While some of this information is available online for customers, 

that information is not sufficiently detailed.  It neither contains read dates and degree days, nor is it 

designed to aggregate consumption from consolidated billed customers.   

 

The Forecasting Analysis and Resource Planning department in MKBD has started to provide customers 

with one-off usage information.  The work is either doing this in house or is completed in conjunction 

with CWLP to provide extracts.  It is currently completed for customers on a best efforts basis when staff 

have available capacity to complete the work.  At present, there is no staff member whose focus is on 

consumption information requests.  The existing staffing level is inadequate to ensure that Terasen Gas 

can conduct the proper assessments to meet customer needs. As such, we propose adding a staff 

member in this area to address this need.   

 

In addition to this requirement, we require additional forecasting analysis support for internal and 

external reporting including, carrying out effective stakeholder consultation and to meeting obligations 

for regulatory reporting.   

 

To respond to customer needs for more consumption information and additional forecasting analysis 

support, MKBD requires $402 thousand in incremental funding in 2010 and an additional $83 thousand 

in 2011.  With the new Customer Information System proposed as part of the CCEP CPCN application, 

some of the consumption information required may be provided by the new system and may possibly 

reduce the need for an additional person from 2012 forward.183

(e) Code and Regulations 

  

One of the Company’s main objectives regarding public safety awareness is to support safe, secure and 

healthy communities by increasing public awareness of gas safety risks and the steps that can be taken 

to minimize the potential for accidents.   

 

We are proposing to increase the frequency of our current safety communications media plan (radio 

and print), focused primarily around gas odour and awareness.  We request an increase of $1 million for 

                                                           
183 The CCEP has a planned go-live date of January 1, 2012. 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 6:  OPERATIONS AND MAINTENANCE EXPENSES PAGE 376 

this purpose in 2010.  Terasen Gas would continue our existing approach in support of the other safety 

messages.   For background and detailed discussion on this request, refer to Appendix F-8. 

(f) Customer and Stakeholder Behaviours and Expectations 

As a respected and trusted operator, Terasen Gas believes it must adapt and change to meet growing 

customer needs and expectations.  We must take action to ensure that existing gas customers continue 

to receive the service they require and that it invests in activities to meet future customer needs.  

Following is a discussion of the incremental funding TGI requires in order to meet such needs. 

(i) Customer Care and Services - Customer Care Contract Management 

Customers expect Terasen Gas to provide accurate and timely billing, ensure that meters are read 

regularly and accurately, provide effective call centre inquiry handling and ensure timely and effective 

complaint resolution.  These activities are performed by the Customer Care and Services group, 

primarily through the outsourced customer services contract with CWLP and the provision of meter to 

cash services to CWLP by AUBPOS.  In addition, the Customer Care and Services group also manages the 

BCUC complaint handling process, oversees the mass market bad debt management, Customer Choice 

program management, performs market research and analysis, and serves customers directly through 

the construction services call centre.  Collectively, this area accounts for the largest portion of the MKBD 

budget.    

 

TGI has generally met or exceeded targets related to the service quality indicators during the PBR 

Period, however a number of key indicators did not meet target performance in 2008 and early 2009.  In 

particular, during 2008 and the first quarter of 2009, Terasen Gas has experienced declining 

performance in key SQI measures that are delivered by AUBPOS under the contract with CWLP. We have 

also been challenged with the impacts of staff turnover in the AUBPOS Customer Advocacy group, which 

is focused on addressing and resolving escalated customer issues including complaints to the BCUC.   

 

As a result of the ongoing nature of these challenges, we believe it is necessary, both for Terasen Gas 

and our customers, to bring additional staff into our contract management team. These additions will 

increase the employee group from 5.0 to 10.6 FTEs, at a cost of $538 thousand per year going forward. 

This will enable a higher level of oversight of the CWLP contract in the billing, collections and call centre 

functional areas to monitor performance and initiate actions to improve that performance. This will also 

increase the number of Terasen Gas employees dealing directly with customer complaints and billing 

issues to ensure we have more timely and effective resolution of customer concerns. These changes will 
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also ensure the appropriate level of ownership for key processes and build thorough process knowledge 

within a broader group at Terasen Gas.  

 

Note that Terasen Gas does not regard the current comprehensive outsourcing arrangement and legacy 

customer information system platform as a sustainable solution going forward.  The Company filed its 

Customer Care Enhancement Project application on June 2nd, 2009, with the expectation that the new 

project components will go live on January 1, 2012.  Transitioning away from a comprehensive 

outsourcing arrangement is a critical component of the Company’s long-term strategic direction.  In the 

shorter term, as reflected in this Application beginning in 2009 and through the 2010/2011 forecast 

period, the Company will be increasing its efforts to improve the quality of our customer care activities 

while bridging to an orderly transition for implementation of the new customer care delivery model 

effective 2012.   

 

We believe that irrespective of the decision on the CCE Application, these additional resources are 

required to provide service to levels expected from customers and stakeholders.   

(ii) Customer Solutions and Services - Sales, Account Management, and Market Development 

As previously noted in Part III, Section A, Tab 2, changing customer requirements driven in part by a 

changed government policy environment, has affected the nature in which Terasen Gas provides 

Customer Solutions and Services to its existing customers.  For example, it is no longer sufficient for a 

Commercial and Industrial Account Manager to visit with a customer and speak only about gas.  

Customers are increasingly looking to Terasen Gas as a source of information and direction on a variety 

of energy matters.  Customers are increasingly looking to find efficiencies for gas, options for alternative 

energy solutions, partners in alternative energy solutions, detailed information on gas and GHG 

emissions.  As a result, an account manager’s duties have expanded, visits with customers are longer, 

follow-up after visits requires more time, and the account manager’s skill set must be expanded.  All 

things being equal, to provide service to the same number of customers, additional account managers 

are required.   

 

This fundamental change has occurred over only the last five years, and we do not see a return to 

previous-existing service expectations over the term of the RRA.  It will require additional time and 

resources even to meet the account management needs of existing customers as these customers are 

now seeking increased levels of service from Terasen Gas.  Existing gas customers are also increasingly 

looking to add or change energy systems to existing building stock, develop new properties with or 

without gas, and increase their knowledge of energy usage.   
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In order to meet both growing gas customer needs as noted above and be able to offer additional 

service offerings including geo-exchange, solar thermal energy, and district/community energy 

solutions, Terasen Gas seeks approval to increase the number of sales and development staff.  These 

staff will not only sell and develop natural gas offerings but will focus on integrated energy solution 

offerings that may include any of natural gas, geo-exchange, solar, biomass or other thermal energy 

sources.  The sales and development staff will sell solutions that may increase the natural gas rate base 

but also add to a rate base for thermal energy delivery.  Terasen Gas has already increased staff in this 

area for 2009 and proposes to continue adding to this area for 2010 with a further slight increase in 

2011.  This will increase the revenue requirement due to increased labour costs, consulting fees, studies 

and associated expenses.  In aggregate, we require an increase of $3.0 million in 2010 with an 

incremental addition of $599 thousand in 2011.   

(iii) Customer and Business Facilitation 

Customer and Business Facilitation includes activities such as community and government relations and 

policy, and First Nations relations.  Staff in this area maintains relations with all levels of government.  

They advocate on behalf of customers.  They analyze and internalize the impact of policy on Terasen Gas 

and provide input on future policy actions.  The group also manages and negotiates operating 

agreements with municipalities and First Nations groups.  Activities in this area are crucial to ensuring 

that Terasen Gas is able to carry on its business in communities and the areas it currently serves.  They 

ensure that Terasen Gas is visible and its messages are heard.  The relationships with communities and 

First Nations ultimately help to gain support for projects.  Existing customers benefit as costs are 

contained and new customers are added to the system.   

 

As noted in the Part III, Section A the municipal, provincial and federal energy landscape is changing and 

as such, Terasen Gas must increase its efforts in this area in order to be successful.  Specifically, Terasen 

Gas will be adding resources to these activities to meet increase First Nations requirements, Operating 

Agreement negotiations, and government policy analysis.  Collectively the costs associated with these 

incremental resources equal $525 thousand for 2010.  Terasen Gas believes that these additions will 

help it be more successful in meeting customers’ growing needs while at the same time ensuring that it 

is also meeting the changing policy environment. 

 

Operating Agreements  

Even though Terasen Gas has operating agreements with almost all the municipalities in which it does 

business, significant time is spent working with individual municipalities to clarify the content of the 
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agreements, the intent of the wording in the agreements and to resolve the payment of any fees 

associated with agreements.   

 

Terasen Gas was successful in negotiating a significant number of operating agreements over the PBR 

Period.  At the end of 2011, the operating agreements on Vancouver Island will expire and will need to 

be re-negotiated.  In addition there are ongoing requirements to renew TGI agreements as they expire 

and to ensure that there is a concrete strategy and direction for meeting both the TGVI needs and that 

of TGI.  To meet these needs, additional staffing resources and associated expenses are required.  A 

staffing resource and associated expenses shared between TGI and TGVI will be added in 2010 to meet 

this need, at a cost of $145 thousand to TGI.  

 

First Nations 

As has been shown in Section 3, we believe that over the period of the RRA, there will be a need for 

greater First Nations engagement.  This is primarily driven by fact that the Province of British Columbia 

and the First Nations Leadership Council have developed a proposal for provincial legislation to 

recognize aboriginal title in BC and establish a process for negotiation and implementation of shared 

decision-making and revenue and benefit sharing agreements.  The proposed Act would apply to all 

provincial ministries and agencies and would take priority over all other provincial statutes and policies.  

This in turn would, and has already started to, change the way that businesses work with and negotiate 

with First Nations.  The provincial legislation to recognize aboriginal title in addition to increased 

regulatory requirements will result in an increased need for discussions with First Nations each time 

Terasen Gas proposes to build new infrastructure on Crown lands or through First Nations lands. Lastly, 

at any given time we are renegotiating agreements with four or more of the 84 First Nations whose land 

is impacted by Terasen Gas infrastructure.  Terasen Gas believes that it requires one additional staff and 

associated expenses at a cost of $200 thousand, to meet these needs. 

   

Government Policy Analysis and Facilitation 

Until the introduction of the 2007 BC Energy Plan, Terasen Gas’ interaction with government was 

primarily with the Ministry of Energy Mines and Petroleum Resources.  However, now Terasen Gas 

interacts with numerous Ministries on both a staff and political level.   In order to meet government 

energy objectives, Terasen Gas must be aware of these objectives and understand both the impact on 

Terasen Gas and its customers and also determine how Terasen Gas might react to the energy 

objectives.   As such Terasen Gas requires one additional staff and support costs at a cost of $180 

thousand in order to meet these changed objectives. 
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(g) Accounting Changes 

The decrease of $1.6 million reflects the Energy Efficiency and Conservation (EEC) expenditures in 

Marketing that were previously in O&M and have been approved as part of the EEC deferral account per 

Commission Order No. G-36-09. 

(h) Service Enhancements 

Additional funding of $2 million in 2010 and $0.9 million in 2011 is to support ongoing activities within 

MKBD with a significant portion of the increase for the CWLP contract which covers billing, meter reads, 

and call centre handling.   Terasen Gas’ contract with CWLP has inflation factors built into the cost 

structure and therefore is committed to paying CWLP fees for 2010 and 2011.  Based on the current 

customer forecast, increases of $793 thousand in 2010 and $956 thousand in 2011 are forecasted.  The 

CWLP contract increase in 2011 accounts for the entire increase forecasted in this category for 2011. 

 

The remaining $1.2 million of incremental funding include $300 thousand for increased market research 

and support, $300 thousand for the Construction Services – Contact Centre, $300 thousand for 

Communications resources and $300 thousand for Business Development support. 

(i) Customer Care and Services - Market Research 

This group’s activities are primarily to support the rest of the Company in the collection and analysis of 

market information.  Examples of research activities or services provided include: 

• Large Commercial Customer Satisfaction Study, Small Commercial Customer Satisfaction Study 

• Builders and Developers Study, Residential End Use Study (“REUS”), Corporate Image Study, Ad 

Tracking Study, Customer Satisfaction Tracking Study, Residential Customer Satisfaction Study 

• Customer Information System Focus Groups, Stable Rate Completion Study, Safety Awareness 

Study, Customer Choice 2008 Ad Evaluation Focus Groups, Planners Study 

 

These activities are vital to Terasen Gas’ ongoing business activities.  They provide the information 

necessary to ensure that Terasen Gas is understanding and meeting customer expectations, identifying 

product and service development opportunities, and monitoring the performance and effectiveness of 

customer information programs.  This provides internal departments with the information so that 

Terasen Gas can adapt to the changing business environment. 

 

We will increase the frequency with which we survey customer usage via the REUS.  Previously, Terasen 

Gas had completed this activity every five years.  However, with the recent pace of change in the energy 
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marketplace, five years between studies is too long.  Up-to-date customer data is important to inform 

and develop new programs or service offerings.  We will complete smaller, more focused REUS studies 

on a more frequent basis.   This will add to the cost for completing REUS studies.   

 

In addition, we propose to increase spending on energy industry information services, specifically the 

energy utility industry.  Similar to the REUS spending increases, this will help us better understand what 

core services our customers want, meet regulatory filing information requests and provide internal 

departments access to information that will help in product and service development.  Collectively these 

changes to information requirements will result in an increase of $300 thousand.  

(ii) Customer Care and Services - Construction Services - Contact Centre  

This group’s activities are to primarily act as the call centre for customers ordering construction services, 

for what Terasen Gas terms simple Service Line installations. These services include new service 

installations, requests for service alterations and requests for service abandonment (removals). This 

group was previously part of the Distribution Operations department.  It was moved into the Marketing 

Department in 2006 to bring groups with a primary responsibility for direct customer interface under 

common management.  The Contact Centre receives on average 60,000 inbound calls a year and makes 

an average of 36,000 outbound calls for follow up information.   

 

Activities in this department during the 2003-2008 timeframe have changed as the group and its 

activities have evolved.  During the high building volume experienced in 2007, it was determined that 

capitalization was to be 75 per cent and O&M to be 25 per cent.  In 2009, we reassessed the activities of 

this group and determined that the split between O&M and capital should be 50 per cent Capital and 50 

per cent O&M.  This change will add approximately $300 thousand to the O&M costs in 2010 over 2009, 

but reduce capital costs and therefore long term ROE and debt costs paid by customers.  

(iii) Customer Information and Education  

Customers expect timely and accurate communications from Terasen Gas.  Through our Customer 

Satisfaction research, we have learned that our customers value receiving information from us to help 

educate them on rates, energy efficiency, the Customer Choice program and other energy options, 

safety and our involvement in BC communities.   

 

We require additional funding to support Customer Information and Education to meet: the changing 

energy needs of our growing customer base; governance requirements; the language needs of a diverse 

demographic customer base; and, the increasing requirements as a result of provincial energy policy.  
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Terasen Gas has already added two additional staff in 2009 to this area to meet these ongoing needs, 

and additional incremental funding for these staff requirements is sought in 2010 and 2011.  In addition, 

we require additional funds to support ongoing media monitoring and newswire services to reflect the 

increased media interest in energy and the greater requirements on Terasen Gas to provide this 

information.  Together this 2010 incremental funding equals $300 thousand, with no further increment 

required for 2011.   

 

We believe that these additional funds are required to continue to provide customer information and 

education to our customers and to internal departments of Terasen Gas.  Without ongoing investment 

in customer information and education, Terasen Gas expects customer complaints (those directed 

internally and also to the BCUC) to increase, customer satisfaction levels to drop and customer 

awareness of rates, safety, emergencies and related items to decline. 

(iv) Business Development Support 

Presently, the costs associated with resource planning are accounted for in the Core Market 

Administration budget within the Gas Supply group.  The costs for 1.5 FTE are now being moved out of 

this budget and into the O&M budget.  This will have no long term impact on customer costs as the 

change is from one cost centre to another.  However, the impact to the O&M budget will be an increase 

of $300 thousand in the Business Development group.   

(v) Bad Debt 

As was shown in Part III, Section B, Tab 1, the changes in bad debt management processes and the 

strong economy have led to lower bad debt experience rates over the term of the PBR Period.  For the 

majority of the PBR Period, British Columbia, and the rest of Canada, was enjoying a time of prosperity.  

However, starting in late 2007, manufacturing and specifically forestry related industries started feeling 

the pressures of the collapsing US housing market.  As noted in the 2008 and 2009 annual reviews, many 

forestry companies have since scaled back their activities and as a result reduced the number of 

employees. The financial crisis in late 2008 has also taken its toll.  British Columbia, while somewhat 

sheltered by Olympic activity, has also seen unemployment rates increase from 5.3 per cent in 

December 2008 to a seasonally adjusted rate of 7.4 per cent in April 2009.  With the economy 

contracting, an increase in bad debt is likely to occur.  Terasen Gas believes it is prudent to keep the bad 

debt experience rate at 0.35 per cent of revenues for mass market customers.  At this time, this is 

forecast to equate to $4.9 million in each of 2010 and 2011.  
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(i) Marketing and Business Development O&M Summary 

The proposed level of O&M expenses in the RRA for the Marketing and Business Development 

department will ensure that Terasen Gas can provide customers with the service they request and 

require and enable Terasen Gas to meet the evolving expectations of communities, stakeholders and 

policy makers.   

(4) BUSINESS AND INFORMATION TECHNOLOGY SERVICES 

The mandate of the B&ITS department is to provide support services to other departments of the 

Company.  B&ITS is organized into three distinct groups – IT and Business Services, Operations 

Engineering and Operations Support.  The functions and responsibilities of each of these groups were 

described in the Part III, Section B, Tab 1, Management Excellence section.  

  

During the PBR Period, B&ITS has relied on significant efficiency gains to offset cost pressures, helping to 

contain its O&M costs.  On a real dollar basis, 2009 projected costs, both on a total O&M dollar basis 

and on a per customer basis are below that provided for in the 2003 decision.  However, B&ITS is now at 

a point where the forecast 2010 and 2011 O&M costs are expected to increase significantly due to a 

number of drivers.   

 

Table C-6-26:  B&ITS O&M will Experience a Significant Increase in 2010  

Decision Projection
2003 2009 2010 2011

IT and Business Services Nominal O&M ($ millions) 35.4$         39.1$         47.3$         49.3$         

IT and Business Services Real O&M ($ millions) 39.9$         39.1$         46.4$         47.4$         

Real O&M per Customer 52$           47$           55$           56$           

Forecast

 
 

(a) Forecast O&M Expenditures, 2010 - 2011 

O&M costs are forecasted to increase in 2010 by $8.2 million and $2.1 million in 2011, with the majority 

of the increases in IT and Business Services and Operations Engineering.   
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Table C-6-27:  B&ITS O&M Increases by Department 

 

2009 Projection 2010 Forecast 2011 Forecast
($millions) ($millions) ($millions)

IT and Business Services 22.4$                 27.7$                 28.9$                 
Operations Engineering 9.2                     11.4                   12.1                   
Operations Support 7.5                     8.5                     8.8                     
 Total B&ITS (including vehicle lease) 39.1                   47.5                   49.7                   
  Vehicle lease (0.2)                    (0.3)                    
 Total B&ITS (excluding vehicle lease) 39.1$                 47.3$                 49.4$                 

Department

 

(b) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

In order to meet the mandate to provide support services to other departments of the Company, B&ITS 

will require the forecasted 2010 and 2011 incremental expenditures compared to the prior year 

forecast. These are outlined in the two tables below followed by a discussion by cost driver of the 

increases. 

 

Table C-6-28:  B&ITS 2010 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Code and 
Regulations Demographics Accounting 

Changes
Service 

Enhancements Total Incremental Internal Budget 
Transfers

Total 2010 
Incremental 

O&M 

IT and Business Services 582                  116                  76                    1,000               3,394               5,168               127                  5,295             

Operations Engineering 560                  1,136               167                  363                  (200)                 2,026               -                  2,026             

Operations Support 538                  25                    -                   (117)                 459                  905                  (67)                  838                

Total by Cost Driver ($000s) 1,680               1,277               243                  1,246               3,653               8,099               60                    8,159              
 

Table C-6-29:  B&ITS 2011 O&M Incremental Funding 

 

Department Labour Inflation 
and Benefits

Code and 
Regulations Demographics Accounting 

Changes
Service 

Enhancements Total Incremental Internal Budget 
Transfers

Total 2011 
Incremental 

O&M 

IT and Business Services 334                  2                      -                   -                   503                  839                  -                  839                

Operations Engineering 482                  83                    183                  51                    (22)                   777                  -                  777                

Operations Support 355                  100                  -                   -                   -                   455                  -                  455                

Total by Cost Driver ($000s) 1,171               185                  183                  51                    481                  2,071               -                  2,071              

(c) Labour Inflation and Benefits 

For all departments in B&ITS, labour inflation and benefit increases including seniority related step 

increases for unionized staff total to $1.7 million in 2010 and an additional $1.2 million in 2011.  As 

mentioned on page 349 labour inflation in 2010 and 2011 is forecasted at 3 per cent per year for all 
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categories of employees.  In 2010, benefits are forecast to increase, driven primarily by pension costs 

which are expected to increase significantly as a result of declining investment returns.  

(d) Code and Regulations 

To comply with existing codes and anticipated new or changed codes, additional funding of $1.3 million 

in 2010 and $0.2 million in 2011 is required.  The codes and regulations, and how they affect our 

operations, are discussed below. 

(i) Operations Engineering 

Of the $1.3 million in 2010, the majority $1.1 million is in the Operations Engineering group.  Response 

to changes in codes and regulations is the largest cost driver of forecasted O&M cost increases in 

Operations Engineering.  Changes in the BCSA – Gas Safety Regulation and CSA Z662 are driving 

significant increases in future O&M costs to ensure regulatory compliance.   

  

BCSA 

As of April 1, 2008, the BCSA has changed the Procedures for Excavations section of the Gas Safety 

Regulation requiring Terasen Gas to provide information requested within 2 business days.  Terasen Gas 

has been working at meeting this requirement since its introduction and will require additional 

resources.  In order to ensure that we meet the two day turnaround requirement, Terasen Gas will be 

required to increase staffing levels at a cost of $410 thousand in 2010 and an additional $128 thousand 

in 2011.  

 

CSA Z662 

The Canadian Standards Association (CSA), with input from industry, is shifting the long-term direction 

of Canadian pipeline regulation to make it more performance-based and less prescriptive.  This shift is 

evident throughout CSA Z662 and continued to be reinforced through the introduction of Annex N and 

M in 2006.  In 2007, a new clause was added to the Operating, Maintenance, and Upgrading section of 

CSA Z662 that moves industry further towards performance based regulation.  As a result, we are 

required to respond to this new regulation and require $150 thousand increased funding in 2010 to 

implement and manage our coordinated compliance with key sections of CSA Z662 related to 

performance based regulation. 

 

With the adoption of CSA Z662 Annex N and M, regulators have raised the formality and rigor around 

competency and training requirements for employees and other workers who impact asset integrity 
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through their work.  Clause N7.1 states that “operating companies shall develop and implement 

competency and training requirements for company personnel, contractors, and consultants to give 

them the appropriate knowledge and skills for performing the elements of the pipeline integrity 

program for which they are responsible”.  Staffs in Operations Engineering have been identified as 

performing elements of the pipeline integrity program.  As a result, increased O&M funding of $109 

thousand in 2010 and $20 thousand in 2011 is required for administering the competency and training 

model to our technical staff. 

 

The adoption of CSA Z662 Annex N also brought more formal and rigorous requirements to the records 

management practices.  As part or our response to this new regulation, we have determined that we will 

need to incur incremental costs in 2010 and 2011 in order to comply with the specific requirements of 

Annex N, Section N.6 - Pipeline integrity management program records. $56 thousand is requested in 

2010 to transfer the critical cathodic protection records from DNV to the Terasen Gas AMFM system.  

DNV is the current contractor for managing Terasen Gas’ cathodic protection systems in the Interior.   

Transferring the data will ensure that Terasen Gas has records of all of our cathodic protection systems 

in the AMFM system and are in compliance with Annex N.6.1(j).    In addition, funding of $60 thousand 

for records support staff will also be required.  

 

Cathodic Protection 

TGI will invest in CP and corrosion prevention.    While CP has been applied for decades, Terasen Gas and 

other pipeline operators have continued to take steps to improve comparisons of measured CP system 

performance against industry established criteria and standards.  These changes will improve confidence 

levels that CP systems are effectively mitigating corrosion and preventing premature degradation of 

installed pipelines and, at the same time, result in increased workloads and cost.   

 

TGI is seeking a $212 thousand increase in 2010 for the Corrosion group to perform necessary work 

associated with regular surveys and electric shorts, a one-time additional CP survey and incremental 

electrical costs associated with the operation of the rectifiers that induce the required cathodic 

protection.  For 2011, there is a $50 thousand decrease as funding for the CP survey in 2010 is not 

required in 2011. 

 

Right of Way 

In order for Terasen Gas to satisfy new requirements and to maintain compliance with existing 

requirements, the Operations Engineering O&M budget needs to be increased by $108 thousand in 
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2010 and by $15 thousand in 2011.  This increase will allow Terasen Gas to pay rising costs associated 

with easement or ROW fees, vegetation management, and a formal public awareness program. 

 

Odorant 

As a safety measure, we are required under CSA Z662 to odorize the natural gas we distribute to 

customers.  The total annual cost of odorant is expected to increase by $31 thousand in 2010 and by 

another $10 thousand in 2011 because of the projected increases in the price of the commodity.  

(e) Demographics 

Both the Operations Engineering and the Facilities departments will require incremental funding in 2010 

and 2011 to manage the aging workforce within their respective areas. 

 

Facilities require increased funding of $76 thousand for a transition headcount in 2010 to ensure 

knowledge transfer and planning for replacement of a retiring employee in 2011.  Facing a number of 

retirements in the next several years, the Operations Engineering department will require increased 

funding of $167 thousand in 2010 and another $183 thousand in 2011 to be successful and proactive in 

transferring of knowledge, skill and work from the retiring employees. 

(f) Accounting Changes 

Accounting changes of $1.2 million in 2010 consist primarily of $1 million in the IT department related to 

accounting standard changes.  As part of Canadian GAAP changes, certain costs that have been 

traditionally capitalized are now required to be expensed. These include any costs incurred in the 

development of business cases, training, training material, change management activities and general 

administration costs. These costs vary from project to project but Terasen Gas feels it is prudent to cap 

these costs at 5 per cent of the capital spend which would be $1 million for both 2010 and 2011.  

Terasen Gas is of the opinion that this number is probably optimistic but will commit to managing all 

expenditures within this cap. 

 

Similarly, $521 thousand is forecasted in 2010 and a further $51 thousand in 2011 in Operations 

Engineering for costs related to preliminary investigation and training activities which are required to be 

expensed under the Canadian GAAP changes.  This is offset partially by a decrease of $215 thousand for 

the change in accounting for vehicle leases and a $60 thousand decrease resulting from higher charge-

out to capital for meter dismantling activities. 
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(g) Service Enhancements 

In 2010, $3.6 million will be required with another $0.5 million in 2011.  These costs are described 

below. 

(5) BUSINESS AND IT SERVICES  

Of the $3.6 million increase identified for 2010, $2.8 million is for the IT department which includes $1.7 

million for IT contract driven increases.  IT contractual obligation increases include annual licensing fees 

associated with software used to support the business processes and agreements with third parties for 

the support and maintenance of the Company’s applications.   

(a) IT Department 

IT Contract Increases 

Of the $1.7 million for IT contract driven increases in 2010, $372 thousand is attributable to a change in 

software licensing models from various vendors, $461 thousand for application support, $677 thousand 

for supporting increased headcount, upgrading capacity for existing infrastructure and IT security, and 

$190 thousand for pre-buy of software under multi-year support contract and Telus consulting. 

 

SAP is the core business application that supports the Company’s financial, supply chain, Human 

Resources, Pay/time, Work Management, Preventive Maintenance and Meter Management business 

processes. In the third quarter of 2008, SAP announced it was changing its licensing support structure 

(called “enterprise” support) which enhances the support model, but at an incremental cost of 5 per 

cent on all capital investment in SAP products.  The implementation of the increase is phased over a 

couple of years with the intent on reaching full costs for 2012.  In 2010, the incremental cost is $244 

thousand.  Other software vendors such as Oracle and GE Smallworld have implemented other licensing 

models which resulted in higher costs, albeit not as a significant increase. There are incremental 

licensing costs based on increased user numbers as well as increases in the US dollar exchange rate.  The 

increase for 2010 is $128 thousand.  The overall software licensing is expected to increase another $45 

thousand in 2011. 

 

$461 thousand in 2010 is for an incremental two FTEs in support from third parties due to the increase 

in the number and variety of skills required to support the applications as well as meeting the service 

level requirements of the operating departments. This is expected to increase another $123 thousand in 

2011. 
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$677 thousand in 2010 is for supporting increased headcount and filling of vacancies that were filled 

over the last year, increases in infrastructure to support the new applications, upgrades to capacity for 

existing infrastructure as well as the ever increasing costs of security.   

 

$190 thousand is for Telus consulting and pre-buy of software under multi-year support contracts.  

Included in the 2010 numbers compared to 2009 is the renewal of license support that Terasen Gas 

“pre-bought” in 2008.  Pre-buy occurs when a vendor offers a multi-year support contract. The effect of 

this has reduced the 2009 expenses by $90 thousand for software compliance, however the support 

costs will result in an increase in 2010. 

 

Other IT Increases (total of $1.1 million for 2010) 

Five additional FTEs at a cost of $631 thousand will be required in 2010.  Two FTEs are required for 

business intelligence support. Currently Terasen Gas has only one person responsible for the 

development and support of the SAP reporting platform and one person dedicated to work with the 

business in requirements support. The additional FTEs are required to ensure that adequate support to 

the business both in addressing the increased demand for information, as well as risk mitigation in the 

event that either of the incumbents is unable to work or leaves the organization. The resulting gap of in-

house expertise would have to be met with outside consulting at a much higher cost. A third headcount 

is to provide a second business planning analyst for the same rationale as above.   The fourth headcount 

is for a Project Manager position to manage the development and implementation of IT capital projects.  

The fifth addition is for IT Technician position to provide support for areas not covered by the Telus 

contract such as system administration for infrastructure systems, project and documentation support, 

and request for IT services from the departments. 

 

In addition to the above, $500 thousand will be required in 2010 to support the incremental operating 

expense associated with new IT capital initiatives. $375 thousand is for Disaster Recovery Planning 

(“DRP”) with an additional $375 thousand anticipated in 2011.  The majority of the expenditures are 

required to address infrastructure and risk mitigation initiatives associated with upgrades in security and 

in support of business applications (technical upgrades, vendor support issues, etc). This is expected to 

increase another $600 thousand in 2011 for new IT capital projects. 

 

Terasen Gas is becoming increasingly dependent on information technology to drive efficiencies in the 

business and offer superior service to its customers. The speed and complexity with which the IT 

industry moves offers a constant challenge to the IT department to keep up with industry changes.  

There are ever increasing security threats and increasing requirements for department support services. 
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We are also impacted by new regulations for cost transparency and the adoption of changing accounting 

standards.  

 

 IT is constantly balancing all of these factors to find the appropriate balance of cost, risk mitigation and 

service. The forecasted incremental IT expenditures are required in order to manage, maintain, and 

support the IT infrastructure of the Company.  

(b) Facilities 

Of the $3.6 million increased identified for 2010 for B&ITS in this category, $572 thousand is for 

Facilities.  We require an additional headcount at a cost of $74 thousand to meet the operational 

demands for day-to-day break/fix activities required to maintain the aging facilities.  Increased building 

maintenance activities and lease costs total $358 thousand.  In addition, the Surrey Operations Centre 

will need to be reorganized at a cost of $140 thousand to accommodate the expected headcount 

increases.   

For 2011, the $300 thousand decrease is due to removal of the $140 thousand for reorganizing at Surrey 

Operations Centre and $160 thousand of the building maintenance added in 2010.  

(c) Operations Support 

O&M costs within Operations Support for Service Enhancements are driven by several critical activities 

conducted on behalf of Terasen Gas including management of the company’s meter fleet and delivery of 

mechanical, instrumentation, radio network, and supply chain services to the operating groups.  As such, 

future increases of $459 thousand for O&M expenditures are related to the enhancement of these 

existing services. The enhancement of these services is necessary to ensure continuation of safe, reliable 

and cost effective service.   

 

Of the $459 thousand increase required, specific items include $160 thousand for tools and equipment 

maintenance, $110 thousand as a result of declining revenues from 3rd parties for meter server 

services, and $170 thousand for meter services provided to TGVI.  The $170 thousand represents no net 

increase to overall TGI O&M, as it is a transfer of the recovery for such services from Operations Support 

to the President and CEO’s cost centre under a Shared Service agreement. 

 

In 2011, a $100 thousand increase will be required for mobile radio network costs.  Terasen Gas 

currently owns and operates a mobile radio network throughout its coverage territory within the BC 

Interior and Lower Mainland but has not deployed this capability along the corridor between Squamish 

and Whistler or on Vancouver Island.  We believe that expanding our mobile communications network 
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throughout the entire coverage territory of Terasen Gas will provide a common platform for emergency 

communications throughout the province that is essential for operations.  The current cellular network 

used for communications within TGW and TGVI does not have adequate coverage throughout these two 

regions.  Furthermore, the supplier cannot provide assurance that cellular communications will be 

available in a widespread emergency.  As such, the risk profile is significantly increased in these regions 

as any loss in cellular service during an emergency may result in a reduced ability to respond to 

immediate threats to the public or employees.   

 

The Operations Support forecasted incremental costs are necessary to allow Operations Support to 

continue to serve the Operating Groups in a safe, reliable, and cost effective manner. 

(d) B&ITS O&M Summary 

The proposed level of O&M expenses in the RRA for the Business and Information Technology Services 

department will ensure that the necessary support services are provided to other departments of the 

Company. 

(6) HUMAN RESOURCES AND OPERATIONS GOVERNANCE 

The HROG department is made up of the following functional areas: 

1. Human Resources (HR Strategy and Advisory Services, Leadership Development, Employee 

Training and Development, Recruiting, Labour Relations, Short and Long-term Disability Claims 

Management, Pension and Benefits, Compensation, Employee Wellness, Payroll, Employee 

Services and Human Resources Information System (“HRIS”)) 

2. Employee Training and Development (Trades and Non-Trades Training, Management Training, 

Engineers-in-Training, Training Records) 

3. Environment, Health and Safety (Environmental Affairs, Occupational Health and Safety, 

Emergency Preparedness, Corporate Security, Public Safety) 

4. Engineering Governance (Corporate Standards, Approved Products, Incident Investigations) 

5. Enterprise Risk Management and Insurance (Corporate Insurance Programs and Contracts, 

Disability Management, Enterprise Risk Management, Fleet Services) 

 

Table C-6-30 below summarizes the 2003 decision, 2009 projection and 2010 and 2011 forecast O&M 

for HROG in nominal and real dollars, and on a per customer real dollar basis.  On a real dollar basis, 

2009 projected costs, both on a total O&M dollar basis and on a per customer basis are below those 

provided for in the 2003 decision.  With changes in code and regulations and the need for Terasen Gas 
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to remain competitive in attracting skilled workers, HROG O&M costs are expected to increase in 2010 

and 2011. 

 

Table C-6-30:  HROG O&M Increasing to Respond to Evolving Needs 

Decision Projection
2003 2009 2010 2011

Human Resources Nominal O&M ($ millions) 8.1$           8.4$           10.7$         11.2$         

Human Resources Real O&M ($ millions) 9.1$           8.4$           10.5$         10.8$         

Real O&M per Customer 12$           10$           13$           13$           

Forecast

  
 

(a) Forecast O&M Expenditures, 2010 - 2011 

HROG O&M costs are forecasted to increase in 2010 by $2.3 million and $0.5 million in 2011.  As context 

for the forecast increase in funding in 2010 and 2011, the following is an overview of the various 

departments within HROG and their goals and objectives in the coming years.   

(b) HROG Overview and Priorities 

(i) Human Resources - Goals and Objectives 

The overall goal of the Human Resources function is to ensure that the Company’s workforce, now and 

into the future, is of a quality and quantity to enable the achievement of the Company’s business goals 

and objectives.  Notwithstanding the recent economic downturn, the Company is entering a critical 

stage in a labour market that is challenged on two fronts, by an aging workforce and a limited supply of 

younger, skilled workers graduating from trades and technology programs.  In order to remain 

competitive and continue to grow its business, TGI needs to strengthen the foundation of its end to end 

Talent Management systems and processes.  This need lies at the heart of the long-term Human 

Resources vision to “Retain, attract, develop and motivate the right people to achieve desired business 

results”.  Our success in achieving this vision rests on the following four key strategic pillars: 

1. Retain, attract and motivate employees; 

2. Invest in our employees; 

3. Make Terasen Gas a preferred place to work; and 

4. Enable business success. 

 

Each of these pillars relies on effective processes, system capabilities, and programs to ensure TGI’s 

people practices support the Company’s business goals.  In order to achieve this TGI plans to: 
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• Implement strategically targeted recruiting activities; 

• Create a better understanding of career paths and development opportunities throughout the 

organization;  

• Provide clear individual growth opportunities in the form of: 

o Skill based career paths which are developed and communicated for all employees; 

o Career growth and development opportunities which are aligned with the competency 

framework set out under the Competency and Leadership Development sections below.  

• Develop targeted skills and knowledge to ensure all employees are well equipped for their roles 

by developing and maintaining: competency assessments, knowledge base; appropriate 

standards; training modules, and a data capture (warehouse); 

• Enhance performance management by aligning team and individual goals with corporate goals 

and strategy; standardizing employee reviews and appraisals, motivating desired behaviours; 

and ensuring performance and development plans are integrated with competency 

assessments; 

• Provide robust succession management by leveraging system enhancements for capturing 

succession data to effectively plan talent needs, identifying gaps and retaining the highest 

performers;  

• Offer competitive compensation by tying compensation to performance, benchmarking against 

external market data, maintaining internal equity, and ensuring total compensation is 

meaningful and diversified; 

• Provide an enhanced course delivery methodology to reflect emerging learning styles including 

e-learning, and web-based, gaming or simulation-based learning; 

• Create and document a process for knowledge asset management and transfer by: 

o Leveraging competency and skills repositories; and 

o Maintaining a standard method of identifying, developing, applying, measuring, reporting, 

auditing and managing the investments in critical knowledge assets within the organization  

(i.e. Learning Management System). 

• Provide real-time access to information for management and employees; 

• Leverage technologies to reduce labour intensive processes such as: 

o Online performance management; 

o Smart forms; 

o Job market data/job evaluations; 
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o Employee/manager self-serve; and 

o Enhanced reporting. 

 

In short, TGI must continue to invest in the development of its employees and address the demographic 

shift that its business will experience if it is to maintain the safe, secure, and reliable service customers 

expect.    

(ii) Employee Training and Development – Goals and Objectives 

The Training Department has historically provided training to field employees only, and record-keeping 

has been limited to attendance records. The newly named Employee Training and Development 

department is moving toward becoming a full-service employee development group that will work with 

the business to: 

• Help managers understand the development needs of their employees; 

• Determine the type of training best suited for the particular need (i.e. internal v. external service 

provider, instructor-led vs. e-learning); 

• Develop learning objectives, standardize course content and secure and catalogue the content 

for consistency; and 

• Deliver training.  

 

The Employee Development group is responsible for providing the following expertise and resources: 

• Managing the data in the Learning Management System 

• Managing and delivering the training required for trades-related field activities 

• Developing curricula and managing the training content  

• Determining the best methods for training in areas other than trades-related field activities, and 

assisting in the development and delivery. 

 

For trades-related training, TGI will continue to provide Instructors because of the uniqueness of the 

business. As TGI transitions to a full service employee training and development model, the Employee 

Development group will work with the business to identify who is best suited to provide the instruction.  

In many cases, the training is best delivered by subject matter experts (often work leaders and/or senior 
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employees). The Employee Development group will provide courses that focus on 'Training the Trainer', 

and will support these peer trainers to ensure that the content is delivered in an effective manner. In 

some cases, TGI may need to contract with an external service provider to best meet the Company’s 

training needs. The Employee Development group will ensure consistency in quality and cost for these 

contract resources. 

 

Competency Management 

The main shift in focus for the Employee Development group in particular, and for the Company as a 

whole, is a move toward managing competencies and away from managing training records.  The 

Company must still maintain a robust system of record keeping, but the emphasis will shift to managing 

competencies.   As discussed in the Codes and Regulations section on page 351, the primary driver for 

this shift in focus is that the Oil and Gas Commission has adopted new regulations in CSA-Z662 Annex N 

(Integrity Management Programs).  This Annex requires TGI to demonstrate competency for integrity-

related tasks (or “covered tasks”).  TGI’s Competency and Training project is currently developing a 

technology solution that will allow it to meet the compliance requirements for Annex N.  The project is 

using SAP as a platform to develop a Learning Management System, as well as to define the required 

competencies for the covered tasks.  This Competency Model (or Framework) will eventually be used 

across all areas of the Company.  This Competency Model is based on defining the required 

competencies for each job, and then assessing employees against the required competencies for their 

jobs to determine where the gaps are and how best to fill those gaps, including additional training.  

  

With the demographic challenges that face us in the coming years (see Part III, Section B, Tab 2) it is 

critical that the Company have a system for identifying the competencies required to run its business 

and for effectively transferring knowledge from current employees to new employees.  Our customers 

will benefit because the new competency model allow the Company to maintain a robust system for 

ensuring that new workers are knowledgeable and efficient.  As more and more new employees are 

hired to replace retiring employees, Terasen Gas will lose its ability to rely on the years of experience 

particular employees have gained on the job.  The Company must have processes and systems in place 

that will allow it to: 

• Define the required competencies for each job; 
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• Assess individual employees against those required competencies; and 

• Address any deficiencies through appropriate training in a timely manner. 

 

The Company will be required to develop and maintain a Competency program.  Managing these 

competencies will have a significant effect on the way the Company delivers training in the coming 

years.  Once the project is completed, sustaining the Learning Management System and the 

competency-related processes will require additional human resources.     

 

Leadership Development 

Employee development is a key pillar of Terasen Gas’ HR strategy.  In addition to traditional training and 

development opportunities for field and office workers, TGI has recently renewed its emphasis on 

leadership development across the organization by focusing on the development of emerging leaders 

who have been identified through the succession planning process.  Targeted coaching, training, 

mentorship, and leadership programs are being introduced to build leadership bench strength across 

the organization.  A new Manager-in-Training program is being piloted to expose aspiring managers, 

both internal and those recruited externally from other industries, to various functional areas of our 

business to give them a broad overview of our operations and better position them for a career in 

management. 

 

A leadership development framework is being built on the principles of “Learn, Grow, Lead” as well as 

development options that focus on Leading Self, Leading the Business, and Leading Teams.  Developing 

emerging leaders is a natural extension of the Company’s succession planning process and will be 

aligned with the following redefined Terasen Core Leadership Competencies: 

 

 Business Competencies  Personal Competencies 

• Business Acumen  - Working Relationships 

• Customer Focus  - Decision Making 

• Strategic Alignment  - Leading (Self & Others) 

 

Employees also have the opportunity to access a variety of funding support mechanisms to support their 

personal and professional development including tuition support for undergraduate and graduate 

degree programs.  Employees can also apply for funding through the Training Trust Funds that are in 

place for each affiliation provided the programs meet the requisite criteria. 
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By focusing on the knowledge and skills required by our employees, and maintaining its systems for 

managing these competencies, Terasen Gas will manage the possibility of increased employee turnover 

in the coming years and continue to meet its goal of Operational Excellence by providing the high level 

of safety and reliability customers and the public have come to expect.   

(iii) Environment, Health and Safety - Goals and Objectives 

The EH&S group is made up of the following areas: 

• Environmental Affairs, which manages the environmental risks associated with our operations; 

• Occupational Health and Safety, which manages employee safety risks and ensures compliance 

with WorkSafe BC regulations; 

• Public Safety Awareness, which educates the public about the properties of natural gas, how to 

respond to discovering leaks, and how to locate gas lines prior to excavation; 

• Emergency Preparedness, which ensures that our emergency response systems comply with 

applicable legislation and are regularly exercised to maintain employee knowledge; 

• Corporate Security, which manages security risks; and 

• Business Continuity, which is part of an integrated organizational preparedness program, and a 

component of the corporate emergency plan. 

 

Generally, EH&S is responsible for the management systems that monitor and support these areas. 

These systems and programs assist Terasen Gas with ensuring environmental compliance and a safe 

environment for the public, employees and customers.  

(c) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

The 2010 and 2011 HROG forecasted incremental expenditures measured against the prior year are 

outlined in the two tables below.  The tables are followed by a discussion of the increases by cost driver. 

 

Table C-6-31:  HROG 2010 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations Demographics Accounting 

Changes
Service 

Enhancements Total Incremental Internal Budget 
Transfers

Total 2010 
Incremental 

O&M 

Human Resources and Operational 
Governance 541                  190                  852                  276                  (26)                   216                  2,049               236                  2,285             

Total by Cost Driver ($000s) 541                  190                  852                  276                  (26)                   216                  2,049               236                  2,285              
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Table C-6-32:  HROG 2011 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Government 
Policy

Code and 
Regulations Demographics Accounting 

Changes
Service 

Enhancements Total Incremental Internal Budget 
Transfers

Total 2011 
Incremental 

O&M 

Human Resources and Operational 
Governance 537                  30                    (110)                 63                    -                   (13)                   507                  -                  507                

Total by Cost Driver ($000s) 537                  30                    (110)                 63                    -                   (13)                   507                  -                  507                 

(d) Labour Inflation and Benefits 

For all departments in HROG, labour inflation and benefits increases by a total of $0.5 million in 2010 

and an additional $0.5 million in 2011. 

(e) Government Policy 

As mentioned on page 350, changes in government policy relating to the environment and GHG 

reduction are impacting Terasen Gas.  To respond to these changes, HROG requires $130 thousand in 

incremental funding in 2010 for a Sustainability Manager position and $60 thousand for purchase of 

carbon offsets and funding of assessment efforts.  An additional $30 thousand will be required in 2011 

to support management of carbon offsets. 

(f) Code and Regulations 

As indicated in Table C-6-4 and C-6-5, HROG will require incremental funding of $852 thousand in 2010 

accompanied by a $110 thousand reduction in 2011 to comply with various code and regulations.  

Following is a further breakdown of these costs. 

 

Table C-6-33:  HROG O&M Increases to Address Code and Regulations 

Description of Expenditure 2010 2011

Public Safety Manager 117         
Business Continuity (Manager, Program, Pandemic Planning) 315         (90)          
Environmental Program 90           (20)          
Security Management Program 10           
Emergency Preparedness Program 115         
Competency Administrator 105         
Web-based Training Modules 100         

  Total Code and Regulations ($000s) 852         (110)         
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(g) Demographics 

To support enhanced efforts to effectively manage the demographic risk Terasen Gas faces, HROG 

requires the following increases in 2010 and 2011.   

 

Table C-6-34:  HROG O&M Increases to Address Demographics 

Description of Expenditure 2010 2011

Targeted Recruiting and Advertising 50           
Leadership and Program Development 165         (40)          
Corporate Events 45           
Instructional Designer 103         
Engineer-in-Training 16           

  Total Demographics ($000s) 276         63            

(h) Accounting Changes 

The minor decrease of $26 thousand in 2010 shown in Table C-6-31 above reflects an adjustment for the 

change in treatment of vehicle lease costs. 

(i) Service Enhancements 

Outlined in the table below are additional funding required in 2010 and 2011 to review and manage 

employee benefits and compensation.  Other increased expenditures include general administrative 

expenses and inflationary increases for non-labour expenses.   

 

Table C-6-35:  HROG O&M Increases to Manage Workforce 

Description of Expenditure 2010 2011

Benefits and Compensation Design and Communication 165         (81)          
IBEW Collective Bargaining Consulting -          40           
Other 51           28           

  Total ($000s) 216         (13)           

(j) HROG O&M Summary 

In order for HROG to be able to respond appropriately to the Company’s changing environment and 

meet the department’s goals and objectives, TGI requires additional funding to support the initiatives 

outlined above. 
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(7) FINANCE AND REGULATORY AFFAIRS 

The Finance and Regulatory Affairs departments are responsible for providing a range of financial and 

regulatory services to various departments throughout the Company.  These responsibilities must be 

met in the face of changing financial and accounting standards, as well as changes to legislation and 

increased regulatory reporting requirements.  

 

In order to successfully meet these requirements and respond to the evolving needs of our customers, 

regulators and our shareholder, the Finance and Regulatory Affairs departments require the forecasted 

expenditures for the 2010 and 2011 test years as outlined in this RRA.  Terasen Gas believes these 

forecasted expenditures are reasonable and prudent, and consistent with expenditure levels observed in 

recent years.  Except for required increases to support regulatory requirements resulting from increased 

stakeholder expectations relating to government energy policy, the forecast O&M expenditures reflect 

only inflationary increases and accounting treatment changes. 

 

Table C-6-36 below shows the O&M from the 2003 decision as compared to the 2009 projection and the 

2010 and 2011 forecast in nominal and real dollars and real O&M per customer.  For the period of the 

RRA, O&M per customer remains below that of 2003.   

 

Table C-6-36:  Finance and Regulatory Affairs O&M are lower on a per customer basis than in 2003 

Decision Projection
2003 2009 2010 2011

Finance & Regulatory Affairs Nominal O&M ($ millions) 8.6$           9.6$           9.6$           10.0$         

Finance & Regulatory Affairs Real O&M ($ millions) 9.7$           9.6$           9.4$           9.6$           

Real O&M per Customer 13$            11$            11$            11$            

Forecast

 

(a) Forecast O&M Expenditures, 2010 – 2011 

The total forecast O&M for the Terasen Gas Finance and Regulatory Affairs departments in 2010 of $9.6 

million is comprised of the following:  $7.1 million pertains to compensation and related costs for the 67 

full time COPE and M&E equivalent staff.  The employee group is a mix of professionals (Chartered 

Accountants, Certified General Accountants, Certified Management Accountants and MBA graduates) 

holding management and senior analyst positions, and other non professional staff providing clerical 

and administrative services.  $1.1 million is for BCUC quarterly assessments, $1.2 million relates to audit 

and filing fees, bank charges, credit rating agency fees and consulting fees, and the remaining $0.2 

million is comprised of employee training costs, travel expenses, miscellaneous administrative costs, 

materials and supplies, and professional membership dues. 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 6:  OPERATIONS AND MAINTENANCE EXPENSES PAGE 401 

(b) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

The primary cost driver for the operating costs of the Finance and Regulatory Affairs departments is 

labour inflation for the COPE and M&E staff.  Labour costs comprise the most significant portion of O&M 

costs and are subject to contractual and inflationary increases.   

 

The 2010 and 2011 forecasted incremental expenditures measured against the prior year are outlined in 

the two tables below.  The tables are followed by a discussion of the changes by cost driver. 

 

Table C-6-37:  Finance and Regulatory Affairs 2010 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Customer / 
Stakeholder 

Behaviours and 
Expectations

Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2010 
Incremental 

O&M 

Finance and Regulatory Affairs 320                  300                  (199)                 (365)                 57                    -                  57                  

Total by Cost Driver ($000s) 320                  300                  (199)                 (365)                 57                    -                  57                   
 

Table C-6-38:  Finance and Regulatory Affairs 2011 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Customer / 
Stakeholder 

Behaviours and 
Expectations

Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2011 
Incremental 

O&M 

Finance and Regulatory Affairs 310                  -                   -                   43                    353                  -                  353                

Total by Cost Driver ($000s) 310                  -                   -                   43                    353                  -                  353                 
 

(c) Labour Inflation and Benefits 

For Finance and Regulatory Affairs, labour inflation and benefits increases by a total of $320 thousand in 

2010 and an additional $310 thousand in 2011. 

(d) Customer / Stakeholder Expectations and Behaviours 

In 2010, $300 thousand in funding is required for the addition of two Regulatory Policy Managers to 

address increasing customer and stakeholder expectations related to government energy policy. 

(e) Accounting Changes 

In 2010, there is decrease of $400 thousand for the transfer of gas supply accounting to CMAE offset by 

an increase of $200 thousand for items previously recorded in deferral accounts.   
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(f) Service Enhancements 

BCUC fees are expected to decline by $450 thousand as we move from a formula-based forecast under 

the PBR Period to an estimate based on historical average.  The BCUC fees have been forecast for 2010 

using a three year historical average, which for the last number of years has included only three quarters 

of fees.   

 

Forecasting based on four quarters of fees at the most recent assessment amount would result instead 

in an increase of approximately $350 thousand in the O&M forecast for Finance and Regulatory Affairs.  

Terasen Gas has requested a deferral account to capture variances between the forecasted assessment 

and the actual assessment paid.  Should this deferral account be denied, the Company requests an 

increase in the O&M forecast for Finance and Regulatory Affairs equal to the fourth quarter fees. 

 

For 2011, there is a slight increase due to inflation on expenses and an expected increase in BCUC fees. 

(g) Finance and Regulatory Affairs O&M Summary 

The Finance and Regulatory Affairs departments require the above levels of forecasted expenditures for 

the 2010 and 2011 test years.  These departments will continue to provide expertise and support in the 

face of changing financial and regulatory standards and requirements. 

 

(8) PRESIDENT AND CEO 

The President and CEO’s Office provides overall management and leadership for the Utility.  This office 

ensures that resources are employed efficiently and effectively across all departments to ensure that 

customers receive value in the rates they pay for the safe, reliable and efficient delivery of natural gas.  

 

Included in the President and CEO Office resources are the President and CEO and Executive Assistant 

salaries along with their supporting expenses.  In addition, the President and CEO Office centralizes 

certain corporate wide cost items including external legal fees, company insurance premiums, the 

retiree portions of the pension expense and the OPEB costs, Terasen corporate services fees, industry 

association fees (i.e. CGA, WEI) and recoveries for Shared Services with its non-regulated businesses, its 

affiliated utilities TGVI, TGW and also TGI’s Core Market Administration Expense. 

 

In order to successfully meet these requirements and respond to the evolving needs of our customers, 

regulators and our shareholder, the President and CEO Office requires the forecasted expenditures for 

the 2010 and 2011 test years as outlined in this RRA.  Terasen Gas believes these forecasted 
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expenditures are reasonable and prudent, and consistent with expenditure levels observed in recent 

years.  For the period of the RRA, O&M per customer remains below that of 2003.  

 

Table C-6-39:  President and CEO Office O&M Declines in 2010 and 2011 

Decision Projection
2003 2009 2010 2011

President & CEO Nominal O&M ($ millions) 21.4$         17.5$         11.3$         11.9$         

President & CEO Real O&M ($ millions) 24.1$         17.5$         11.1$         11.4$         

Real O&M per Customer 31$            21$            13$            14$            

Forecast

 

 

As discussed in Part III, Section B, Tab 1, costs have declined from that provided for in the 2003 Decision 

with most of changes occurring primarily as a result of changes in the Shared Services allocation and 

post employment benefits. 

(a) Forecast O&M Expenditures, 2010 - 2011 

The total O&M forecast for the President and CEO Office in 2010 of $11.3 million is comprised of the 

following:  $4.4 million for Company insurance premium, $9.0 million for Terasen corporate services fee, 

$8.5 million credit for Shared Services recoveries, $3.4 million for retiree portions of employee OPEB 

and pension expenses, $0.6 million for corporate legal expenses, $0.4 million for association fees and 

$2.0 million for President and CEO Office supporting costs. 

 

The requested 2010 forecast compared to the 2009 projection represents a net decrease of $6.2 million 

with an increase of $0.6 million in 2011. 

(b) Forecast O&M Expenditures by Cost Driver, 2010 - 2011 

There are a number of cost drivers for the operating costs of the President and CEO Office.  Corporate 

legal fees are influenced by the level of external legal support required by the different departments in 

Terasen Gas.  The Company’s insurance premiums are affected by a number the factors such as the 

insurance company’s insured losses, coverage levels and investment income.  Included also is Shared 

Services between TGI and its affiliates TGVI and TGW and also its parent Terasen with the level of inter-

company charge based on the level of activities performed. 

 

The President and CEO will require the forecasted incremental expenditures for 2010 and 2011 which 

are outlined in the tables below, followed by a discussion by cost driver of the changes. 
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Table C-6-40:  President and CEO 2010 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Customer / 
Stakeholder 

Behaviours and 
Expectations

Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2010 
Incremental 

O&M 

President and CEO (2,931)              200                  (725)                 (2,699)              (6,155)              -                  (6,155)            

Total by Cost Driver ($000s) (2,931)              200                  (725)                 (2,699)              (6,155)              -                  (6,155)             
 

Table C-6-41:  President and CEO 2011 O&M Incremental Funding 

Department Labour Inflation 
and Benefits

Customer / 
Stakeholder 

Behaviours and 
Expectations

Accounting 
Changes

Service 
Enhancements Total Incremental Internal Budget 

Transfers

Total 2011 
Incremental 

O&M 

President and CEO 726                  -                   -                   (132)                 594                  -                  594                

Total by Cost Driver ($000s) 726                  -                   -                   (132)                 594                  -                  594                 

(c) Labour Inflation and Benefits 

The $2.9 million decrease in 2010 and $0.7 million increase in 2011 are for changes in the retiree portion 

of pension and OPEB costs.  

(d) Customer / Stakeholder Expectations and Behaviours 

$0.2 million increase for funding in support of activities for regulated alternative energy services 

offerings of the utilities.  

(e) Accounting Changes 

$0.7 million allocation to the Core Market Administration Expense for related back office costs (refer to 

Part III, Section C, Tab 5 for further discussion). 

(f) Service Enhancements 

In 2010, the $2.7 million decrease includes a $2.6 million decrease related to increased Shared Services 

allocation between TGI and TGVI;  $0.5 million increase for Terasen corporate services fee (refer to Part 

III, Section C, Tab 11, Accounting and Other Policies for discussion of Shared and Corporate Services) 

$0.3 million decrease in insurance expense and a reduction of $0.3 million for supporting costs. 
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In 2011, the $0.1 million decrease includes $0.4 million decrease related to increased Shared Services 

allocation between TGI and TGVI; $0.1 million increase for Terasen corporate services fee $0.2 million 

increase in insurance expense. 

(g) President and CEO O&M Summary 

The President and CEO Office requires the above levels of forecasted expenditures for the 2010 and 

2011 test years to provide overall management and leadership for the Utility.   

(h) Terasen Gas O&M Summary 

The Company’s 2010 and 2011 O&M on a per customer basis is lower than the last Commission decision 

amount in 2003.  The forecasted O&M is lower than the comparable formula-calculated amounts.  We 

take pride in this accomplishment and intend to maintain the efficiencies gained during the PBR Period.  

The incremental funding requests are required to meet the needs of our customers and stakeholders, 

and to maintain TGI’s profile as an efficient and effective gas utility. 
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7. Taxes 

In carrying out its mandate as a gas service provider, Terasen Gas incurs taxes that are imposed by 

different government bodies.  Terasen Gas manages these expenditures through the tax audit process 

and various tax planning strategies, as well as ongoing compliance activities.  The tax expenses included 

in this RRA reflect the current substantively enacted tax legislation and have been properly calculated 

and applied in calculating the Company’s revenue requirements. 

a) Review History Highlights (2003-2009 Actuals) 

Since the beginning of the PBR Period in 2003, there have been reductions in income taxes levied and 

associated income tax rates, decreases in the rate of Goods and Services Tax (“GST”) and 

implementation of both the ICE Fund levy and the Carbon Tax.  The impacts of these changes have 

appropriately been flowed through to customers through the Annual Review process and associated 

rates or deferral accounts.   

 

Changes in Income Taxes since 2003 include: 

• The Large Corporations Tax (“LCT”) which was calculated as a percentage of a corporation’s 

taxable capital employed in Canada, was eliminated effective January 1, 2006; 

• The corporate surtax of 1.12 per cent of taxable income was eliminated effective January 1, 

2008; 

• Federal income tax rates (excluding surtax) have been reduced from 23 per cent in 2003 to 19 

per cent in 2009, with further reductions to 18 per cent in 2010 and 16.5 per cent in 2011 

reflected in this RRA; 

• BC income tax rates have declined from 13.5 per cent in 2003 to 11.0 per cent in 2009, with 

further reductions to 10.5 per cent in 2010 and 10.0 per cent in 2011 reflected in this RRA. 

 

The combined effect of the elimination of the LCT and corporate surtax, and the declines in federal and 

BC income tax rates has reduced the tax expense included in revenue requirements by approximately 

$12 million when comparing 2009 rates to 2003 rates.  During the same period, property taxes have 

increased by approximately $8 million.  The annual impacts of these net tax reductions have been 

returned to customers through the PBR Period. 

 

The ICE levy was implemented September 1, 2007 under the Social Service Tax Act as a temporary tax of 

0.4 per cent applicable to purchases of electricity, natural gas and grid propane.  The estimated annual 

cost of the ICE levy to TGI on its own use of energy is approximately $5,500. 
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The Carbon Tax was introduced in July 2008 and had impacts on the Company’s cost structure, reflecting 

the costs of modifying our billing system to accommodate the tax, as well as increased O&M costs 

relating to carbon tax on fuel used in vehicles, compressors and line heaters.  The 2008 and 2009 

impacts of this tax were treated as an exogenous factor, with the impacts deferred and recovered 

through rates over one to three years.  For this RRA, the cost of service impacts of the Carbon Tax have 

been included in O&M and capital.  

 

The flow through of these taxes to customers during the term of the PBR Period was appropriate, and 

continues to be the requested treatment for this RRA.  

b) Income Tax 

Terasen Gas is subject to corporate income taxes imposed by the Federal and BC governments, and as 

such appropriately includes these costs in calculating the Company’s revenue requirements.  Current 

income taxes have been calculated using the flow-through (taxes payable) method, consistent with 

Commission approved past practice, at the corporate tax rate of 28.5 per cent for 2010 and 26.5 per 

cent for 2011.  The corporate tax rates used in the RRA are based on the Canada Income Tax Act and the 

BC Income Tax Act substantively enacted legislation. 

 

This information is set out in Appendix F-7:  Forecast Assumptions. 

 

As approved by Commission Order No. G-53-94, deferred charges, to the extent they are tax deductible, 

and deferred credits, to the extent they are taxable, are treated on a net-of-tax basis.  Under the net-of-

tax method, the gross addition to a deferral account is offset by the tax savings or tax cost (as the case 

may be) calculated at the prevailing income tax rate for the current year.   

c) Property Taxes 

Property Taxes are generally the single largest revenue source for municipalities, regional districts, 

hospital districts and numerous other taxation authorities.  Furthermore, approximately 30 per cent of 

total school tax is collected through property taxes.  Shortfalls in economic-based taxes and charges will 

only create greater pressure and reliance on the property tax to provide the various tax authorities with 

the necessary funding to balance the budgets.  Terasen Gas pays property taxes on its land holdings as 

well as any improvements, as defined by the Assessment Act.   

 

We have considered the key factors influencing property tax determination and prepared the 2010 and 

2011 property tax projections using established practices.  We believe that our property tax forecasts 
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accurately and reasonably reflect our future tax liabilities.  The following sections describe property tax 

concepts, our forecasting methodology and projected property tax budget, our management of 

property tax issues, and justification for the continuation of the Property Tax Variance Deferral Account. 

(1) PROPERTY TAX CONCEPTS 

The methodology we used to forecast the Terasen Gas 2010 and 2011 property tax liability is consistent 

with established past practice.  Simply put, property tax is a function of corporate revenues earned on 

gas consumed within municipal boundaries, property assessment values and property class tax rates set 

by the various taxation authorities. 

 

General taxes collected based on corporate revenue are levied directly by the local government for the 

provisions of service within the municipality.  In BC, utility companies are required to pay 1 per cent 

(1.25 per cent in the City of Vancouver) of revenues from gas consumed in place of the general portion 

of taxes for all improvements excluding buildings, which are used solely within a municipality or group of 

adjoining municipalities for local transmission or distribution.  The revenue value used to calculate 

property tax is based on corporate revenues from two years prior.  That is, the component of property 

tax associated with revenue calculation for the 2010 tax year is based on 2008 actual revenues. 

 

Property assessments reflect the “market value” of each property at the legislated reference date.  

Valuations are performed largely184

                                                           
184  First Nations are not required to use BC Assessment and some have contracted this service to another party. 

 by BC Assessment and are determined by provisions set out in the 

Assessment Act.   The property assessment value determines how the municipal tax policy will be 

distributed to individual property owners and the proportionate share of the taxes for a property in 

relation to other properties within each property class.   

 

The property class determines the tax rate that will be applied to the property based on the “use” of the 

property as prescribed by legislation.  There are currently nine classes of properties defined in the 

legislation, with the Utility and Major Industry classes typically paying the highest tax rates.  Utility tax 

rates in 2008 were up to 23 times that of residential rates, depending on the municipality.  Multiple tax 

rates apply to an individual tax notice and these may be influenced by one or more of the following four 

factors: 
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1. Municipal tax policy - This value is determined by Council for general municipal taxes and is 

usually defined as a predetermined percentage of the total tax levy that Council wants to collect 

from the property class.     

2. Provincial tax policy - Provincial tax policy applies to all rural properties and certain tax collectors 

(i.e. schools, some regional districts, hospital districts) and is based on fixed tax rate ratios. 

3. Balancing of the municipal budget - Municipalities are required by legislation to produce 

balanced budgets and property tax is the mechanism by which balanced budgets are created. 

4. Individual property tax collection authorities and their budgets - Tax rates are influenced by 

individual property tax collection authorities and their budgets.   

 

Property tax is therefore a function of corporate revenue, property assessment and property class tax 

rate. 

(2) PROPERTY TAX FORECASTS 

In determining the total Terasen Gas property tax forecasts, each of the three components of property 

tax was determined as follows.   

 

One key component of the overall property tax is calculated based on revenues.  When performing this 

calculation, it is important to understand that the revenue values used in the calculation are from prior 

years – not from the year for which the property tax is being determined.  For example, when 

determining the revenue based component of property tax for 2010, the projected 2009 revenue value 

for Vancouver and the 2008 actual revenue value for the rest of the TGI service territory (excluding Fort 

Nelson and Squamish) are used.  The use of revenue values from different past years introduces a lag 

and inconsistency effect into this component of the property tax value relative to the overall corporate 

revenue values. 

 

The element of property tax based on corporate revenue is projected to be as shown in the table below: 

 

Table C-7-1:  Revenue based component of property tax will increase in 2010 and then decrease in 
2011185

($ millions) 

 

2009 Projected 2010 Forecast 2011 Forecast 

Property Tax  $15.1 $16.2 $16.1 

Annual increase - 7.3 per cent -0.6  per cent 

 

                                                           
185  Part III, Section C, Tab 13, Financial Schedules 31 & 32 
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It can be seen from the above table that the annual increase in the property tax based on corporate 

revenue is forecast to increase by 7.3 per cent in 2010.   This increase in the revenue based component 

of property tax is calculated using projected 2009 revenues for Vancouver and actual 2008 revenues for 

the rest of the TGI service territory (excluding Fort Nelson and Squamish).  Projected 2009 revenues for 

Vancouver are expected to decrease slightly while actual 2008 revenues increased for the rest of the TGI 

service territory.  The combined effect of these projected and actual revenues is an increase in the 

revenue based component of property tax for 2010.  In comparison, the 2011 property tax is forecast to 

decrease from 2010.  Again, the reason for this property tax reduction is the revenue projections for 

Vancouver and the rest of the TGI service territory.  2010 revenues for Vancouver are forecast to 

increase while 2009 revenues for the rest of the TGI service territory are forecast to decrease.  The net 

effect of these forecasts is a reduction in the corresponding property tax component. 

 

To determine the balance of the forecast property tax amounts for 2010 and 2011, we applied the 

appropriate assessed values and tax rates to Terasen Gas’ folio of assets.  We identified all the assets for 

taxation purposes in approximately 1,200 folios and their corresponding assessed values.  In aggregate, 

the total assessed value of all assets for taxation purposes is determined as shown in the following table: 

 

Table C-7-2:  Assessed Values used for property tax determination show a marginal increase during 
2010 and 2011 

($ thousands) 

2009 

Projected 

2010 

Forecast 

2011 

Forecast 

Distribution assets $795.0 $833.9 $850.7 

Transmission assets 431.5 435.2 439.4 

Gas storage assets 14.1 13.4 13.4 

Manufactured Gas Assets 0.4 0.4 0.4 

Other 96.4 91.4 93.5 

Total $1,337.4 $1,374.3 $1,397.4 

 

Other than planned build–out of our distribution system, there are no major asset additions that are 

anticipated to significantly impact the assessed value base of Terasen Gas assets during the 2010 and 

2011 period.  Terasen Gas has been granted CPCN approval to replace two of its major pipeline crossings 

in Richmond/Delta under the south arm of the Fraser River.  However, this pipeline replacement will not 

increase the Transmission asset base used for property tax calculations because it is a replacement of an 

existing asset – not an extension of the pipeline system with a new asset.  Only new pipeline system 

extensions increase the Transmission asset base used for property tax determination. 
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Subsequently, the individual tax classes were determined for all the assets in each of the folios and the 

applicable tax rates applied against the assessed values.  The individual tax liability associated with each 

folio is summed to produce the aggregate values shown in the following table; 

 

Table C-7-3:  Assessed Value and Rate Class based components of property tax will increase at 
decreasing rates 

($ millions) 
2009 

Projected 
2010 

Forecast 
2011 

Forecast 

Property Tax  $31.7 $32.9 $33.9 

OGC Fee $0.1 $0.2 $0.2 

Annual increase 7.6 per cent 3.4 per cent 3.0  per cent 

 

The above table shows an increase of 3.4 per cent in 2010 and 3.0 per cent in 2011 property tax based 

on assessed value and rate class.  The 2010 and 2011 increase is driven by annual expansion of the 

pipeline infrastructure, and higher tax rates expected to offset declines in other municipal revenues 

sources.  In 2011 increases in tax rates are expected to slow somewhat as municipalities adjust their 

budgets to reflect lower economic activity.  

 

Combining the property taxes based on corporate revenue and that based on assessed value and rate 

class, the total forecast tax liability is shown in the following table. 

 

Table C-7-4:  Total property tax will increase at decreasing rates186

Total Value 
($ millions) 

 

2009 
Projected 

2010 
Forecast 

2011 
Forecast 

Property Tax  $46.9 $49.1 $50.2 

Annual increase $2.2 $2.2 $1.1 

Annual increase 5.0 per cent 4.7 per cent 2.2 per cent 

 

(3) PROPERTY TAX MANAGEMENT 

Property taxes are subject to pressure as Municipalities increase their drive to use this tax base to cover 

increasing shortfalls in their budgets.  In response, Terasen Gas has assumed proactive management of 

property taxes involving more than just assessment reviews and appeals.  We take steps to understand 

Municipal finances and overall tax policies, as well as the political environment.  We believe building and 

                                                           
186  Part III, Section C, Tab 13, Schedules 31 and 32, Line 7, Column (3) 
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maintaining relationships with the Assessment Authority and those responsible for Tax Policy is critical 

to mitigate and enhance our ability to understand risks with any degree of certainty.  In particular, we 

are members and active participants in a number of associations in an effort to influence and respond to 

proposed changes in property tax related matters.  The most important of these are: 

• The CEPA Property Tax Committee; 

• The Canadian Property Tax Association; and 

• The Vancouver Board of Trade Local Government and Finance Task Force. 

 

We will continue with our participation in the above associations and pursue proactive management 

activities because we believe that they provide value to our ability to manage our property tax liability. 

(4) PROPERTY TAX DEFERRAL ACCOUNT 

Forecasting property tax liabilities carries with it a certain level of risk due to inherent uncertainties 

associated with the various elements at work (i.e. revenues, government policy, etc.).  The uncertainties 

could result from the timing of property tax related decisions, the magnitude of changes, or political 

events.  Historically, we have experienced the impact of these uncertainties as variances of our actual 

property taxes against budgeted amounts.  Since property taxes are imposed by government, the 

degree of influence that we can exercise on property tax related matters is limited.  Consequently, we 

believe that the current deferral account mechanism for property tax needs to be continued into 2010 

and 2011. 

 

Despite our best efforts to manage property tax to budget, historical information shows that variances 

against the budget have existed in every year.  The following chart shows that our actual tax payments 

have been close to our annual budget year after year.  We were over in some years and under in others 

and we would expect this over/under pattern to continue into the future. 
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Figure C-7-1:  Actual Property Taxes Have Been Close to Budget Values Year over Year 
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The following chart shows our annual budget variance as a dollar amount and as a per cent of the total 

budget.  Actual property tax payment has been within a maximum of +/- 2.5 per cent of the total budget 

representing a maximum variance of approximately $1.1 million 
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Figure C-7-2:  Annual Budget Variances are Random and in the order of Several Hundred Thousand 
Dollars 
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The chart above also highlights and confirms two generalities.  First, the dollar variance of the property 

tax budget is in the order of several hundred thousand dollars per year on average.  Second, the annual 

variance can be positive one year and negative in another.  Given these two characteristics of the 

property tax budget variance, it is appropriate that the deferral account treatment for property tax be 

continued into 2010 and 2011. 

d) Carbon Tax 

The Carbon Tax was implemented by the Province effective July 1, 2008, and is applicable to the 

consumption of fossil fuels consumed in the Province.  The Carbon Tax represents a cost to the 

Company on its own consumption of fuel to operate compressors, line heaters, motor vehicles and 

space heating.  The Carbon Tax rate applicable to natural gas effective July 1, 2009 is 74.49 cents per GJ, 

and will rise to 99.32 cents per GJ on July 1, 2010, and to $1.24 per GJ on July 1, 2011.  The impact of this 

tax in 2008 and 2009 was captured in a deferral account. The estimated cost to the Company in respect 

of Carbon Tax on own-use fuel is approximately $410 thousand for 2010 and $530 thousand for 2011, 

and is embedded in O&M and capital in this RRA.   
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e) BC Social Services Tax (“SST”), Motor Fuel Tax (“MFT”) and ICE levy 

The Province levies various sales and other taxes, referred to here as provincial sales tax (“PST”), on 

various goods and services.  These taxes include the SST, a tax of 7 per cent on purchases of tangible 

property and certain services that the Company uses in its operations, the MFT, which applies at a rate 

of 1.9 cents per 810.32 litres of natural gas used in compressors, and the ICE levy of 0.4 per cent on 

purchases of energy including electricity and natural gas.  Unlike the GST, the SST, MFT and ICE levy are 

not recoverable and therefore represent a net cost to the Company.  The annual cost of SST, MFT and 

ICE levy borne by the Company can vary widely based on the level of purchases and capital 

expenditures.  The estimated PST cost for 2010 and 2011 is approximately $4.2 million and $4.3 million 

respectively, excluding PST embedded in gasoline and other vehicle fuels.  This cost is embedded in 

capital and O&M depending on the nature of the property or services acquired. 

f) Goods and Services Tax  

The GST is a federal commodity tax exigible on goods and services at a rate of 5 per cent.  Terasen, as a 

GST registrant, is entitled to recover virtually all of the GST it pays on its taxable purchases of goods and 

services.  As such, the tax does not represent a net cost to the Company. 

g) Tax Issues 

(1) RISK OF CHANGES IN TAX LAWS OR ACCEPTED ASSESSING PRACTICES 

At any time, the Company can face changes in tax laws or accepted assessing practices in respect of 

Federal income tax, Provincial income tax, Provincial sales taxes or any other tax that may be imposed.  

With this RRA, for the 2010 and 2011 forecast period, Terasen Gas is seeking a deferral account to be 

recovered through rates in 2012 to capture the impact of changes in tax laws or accepted assessing 

practices, audit reassessments in respect of any tax year, and impacts on taxes of changes in accounting 

policies, at Federal, Provincial, Municipal or any other level of jurisdiction.  In addition, as noted in 

paragraph (4) below, the income tax deferral account should also capture any changes to the final tax 

overhead calculation. 

(2)   TAX BENEFITS RELATING TO PRIOR PERIODS 

In 2001 and 2002, after the completion of the Southern Crossing Pipeline, roughly $11 million of costs 

were incurred for landscaping and restoration of the site.  For accounting and regulatory purposes, 

these costs were capitalized to transmission pipeline.  For regulatory tax purposes, the costs were added 

to Undepreciated Capital Cost (“UCC”) as part of Class 1, and customers have been receiving the benefit 

of the Capital Cost Allowance (“CCA”) deductions ever since.  To date, customers have received the tax 
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benefits relating to $2.8 million of the total $11 million of costs.  For legal entity tax purposes, however, 

the Company deducted the costs in the years incurred, being 2001 and 2002.  The Company’s view was 

that the deduction for tax purposes was appropriate, but there was some uncertainty regarding whether 

the deductions would be challenged by the CRA.  For this reason, and because of the large amount 

involved, the tax benefits were recorded to the balance sheet until such time as CRA completed its audit 

of 2002.  Ultimately, the CRA audit of 2002 was completed in 2007 and no audit adjustments were 

proposed. 

 

The Company proposes to make the following adjustments for regulatory purposes, with the view to 

dealing with the tax benefit that is still on the Company’s balance sheet as of December 31, 2008, as 

well as eliminating the difference in UCC between the Utility and the legal entity.  The remaining UCC 

balance of $8.2 million187

(3) CHANGES TO CCA RATES 

 ($11 million less $2.8 million) is reported as a deduction in the 2009 Timing 

Difference schedule.  The opening 2009 UCC is correspondingly reduced by $8.2 million.   

 

As a result of these adjustments, customers have received the full tax benefit on $2.8 million of costs by 

way of CCA deductions from 2001 to 2008, and have shared in the remainder of the tax benefits as a 

result of the 2009 tax deduction.  Starting in 2009, the difference between Utility and legal entity UCC in 

respect of these costs is eliminated. 

The Federal Budget of 2007 proposed enhanced CCA rates for natural gas distribution pipeline 

equipment, LNG equipment, buildings, and computer hardware. These CCA rates were approved by the 

Federal Government in April 2009, but not in time for the Company to recalculate CCA and UCC for 

purposes of the 2008 Annual Report.  As an alternative to reporting the adjustments in the 2008 Annual 

Report, the Company has adjusted the timing differences on the 2009 Timing Difference schedule by the 

amount of the increased CCA for 2007 and 2008 of $2.9 million.188

(4) CAPITALIZED OVERHEAD STUDY AND IMPACT ON TAXES 

  An offsetting adjustment is made to 

opening 2009 UCC.  The Company has calculated 2009, 2010 and 2011 CCA using the new rates.   

As a result of the current overheads capitalized study (discussed in Part III, Section C, Tab 11), the 

Company has determined that it is appropriate to reduce the tax overhead capitalization rate to 8 per 

cent of gross O&M from the current rate of 10 per cent of adjusted gross O&M, consistent with 

                                                           
187  Part III, Section C, Tab 13, Schedule 37, Line 31, Column (2) 
188  Part III, Section C, Tab 13, Schedule 37, Line 27, Column (2) 
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overheads capitalized for accounting purposes in the RRA.  This results in an immediate tax benefit for 

customers which is reflected in the RRA. 

 

For tax purposes, overhead directly attributable to capital activities is capitalized to UCC; indirect 

overhead is not.    The method of determining overhead to be capitalized for tax purposes is similar to 

the method of determining capitalized overhead for IFRS purposes, therefore it is reasonable to use the 

same rate for tax as for accounting purposes.  However, the Company is still in the process of assessing 

the results of the study for tax purposes.  The Company proposes that if any further changes are made 

to the overhead capitalization rate for tax purposes, the impact on CCA will be recorded in the income 

tax deferral account, and offsetting changes to UCC will be adjusted in 2012. 

 

The reduction to the rate of overhead capitalized for tax purposes is being implemented beginning in 

2008.  In addition to the lower amount of overhead being capitalized for tax purposes, the Company is 

adopting a method of allocating overhead to UCC classes that is more consistent with the method used 

for accounting purposes, which is to allocate primarily to self-constructed assets.  Since the tax 

calculations embedded in the 2008 Annual Report were completed prior to the completion of the 

capitalized overheads study and therefore use the 10 per cent tax overhead capitalization rate, the 

Company proposes to make the following adjustment in 2009.  The increase in the amount of the tax 

deduction for 2008, net of the reduction in 2008 CCA, is reported as a $3.3 million189

(5) FUTURE INCOME TAXES AND IFRS 

 timing adjustment 

in the 2009 Timing Differences schedule.  Opening 2009 UCC classes have been adjusted by the 

difference in CCA and by the change in allocation of overhead.  The new lower rate of overheads 

capitalized for tax purposes is applied in the tax calculation for 2009 and 2010-2011. 

Effective January 1, 2009, the Company has adopted changes to Canadian GAAP in respect of Section 

3465 Income Taxes.  This has resulted in the inclusion in rate base of both future income tax liabilities 

and an equal and offsetting amount for a regulatory future income tax asset, as discussed in Part III, 

Section C, Tab 11, Accounting and Other Policies.  The adoption of IFRS is also discussed in the same 

section.   

 

For purposes of this RRA, the Company proposes to record in rate base both the Future Income Tax 

liability compliant with both Canadian GAAP and IFRS, and an offsetting Regulated Future Income Tax 

asset according to Canadian GAAP.  

                                                           
189  Part III, Section C, Tab 13, Schedule 37, Line 26, Column (2) 
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h) Summary of Taxes 

Terasen Gas will continue to incur income taxes, property taxes and other taxes that are imposed by 

different government bodies.  Terasen Gas manages these expenditures through the tax audit process 

and various tax planning strategies, as well as ongoing compliance activities.  The tax expenses included 

in this RRA reflect the current substantively enacted tax legislation and have been properly calculated 

and applied in calculating the Company’s revenue requirements.   Any variances from the taxes reflected 

in this RRA will continue to be captured in a deferral account and flowed through to customer rates. 
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8. Rate Base 

The 2010 and 2011 rate base amounts of $2,536 million and $2,620 million respectively, as determined 

in Part III, Section C, Tab 13, Schedules 8 and 9 of this RRA, represent the average investment by the 

Company in utility assets necessary to provide service to our customers, and to meet our obligations 

under the Utilities Commission Act.   

 

The determination of rate base is a significant step in the calculation of the revenue requirement; it 

forms the basis for the earned return component of the cost of service.  The rate base is comprised of: 

• mid-year net plant in-service (gross plant in service, less CIAC, less accumulated depreciation 

relating to both), adjusted for the timing of completion of major capital projects; 

• work-in-progress not attracting allowance for funds used during construction; 

• the mid-year balance of unamortized deferred accounts (regulatory assets and liabilities); 

• the thirteen-month average of cash working capital and other working capital; 

• mid-year future income tax asset and offsetting liability; and 

• the LILO benefit arising from LILO agreements with several interior municipalities. 

 

In forecasting the composition and amount of rate base, Terasen Gas has incorporated these underlying 

principles: 

• we must continue to provide the products and services that meet the expectations of our 

growing customer base;  

• we must meet requirements to make improvements related to system integrity and reliability;  

• we must invest in systems required to support customer growth; 

• we must ensure that the deferred charges we employ are adding value to customers and the 

shareholder; and  

• we must support the government’s energy policy and reflect the new energy solutions that the 

Company has proposed in Part III, Section C, Tab 3, of this RRA. 

 

The following subsections will discuss in detail the various components of rate base, beginning with a 

discussion of the rate base history throughout the PBR Period.  
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a) Review History Highlights (2003-2009 Actuals) 

Terasen Gas managed rate base prudently and effectively throughout the PBR Period.  This is evident by 

the Company’s successful achievement of annual savings relative to the formula-based capital spending 

allowances in the PBR Agreement190

Table C-8-1:  Growth in Terasen Gas Rate Base (2003-2009)

, while generally continuing to meet service quality indicators and 

making the necessary investments in plant and equipment to meet the needs of the expanding 

customer base.   

 

The following table provides a summary of the Terasen Gas normalized actual rate base from 2003-

2009: 

 
191

(amounts in $000s) Projection
2003 2004 2005 2006 2007 2008 2009

Mid Year Net Plant In Service 2,148,301$  2,183,500$  2,251,298$  2,277,975$  2,310,133$  2,341,921$  2,387,253$  
Adjustment to 13-month average (6,533)          (7,492)          (5,344)          (1,745)          (2,663)          3,208           (10,554)        
Work in progress, no AFUDC 6,565           4,695           14,510         9,927           7,719           7,062           15,627         

2,148,333    2,180,703    2,260,464    2,286,157    2,315,189    2,352,191    2,392,326    
Deferred Charges 29,488         23,763         6,274           9,424           (14,754)        (26,223)        (66,709)        
Cash Working Capital (14,434)        (16,452)        (15,410)        (21,611)        (23,624)        (25,044)        (27,183)        
Gas In Storage Working Capital 83,461         112,112       151,056       160,586       142,265       164,419       111,734       
Other Working Capital 6,699           7,424           8,481           10,469         10,563         12,360         3,967           
Other (4,704)          (1,959)          (2,749)          (2,673)          (3,459)          (3,256)          (1,814)          

Utility Rate Base 2,248,843$  2,305,591$  2,408,116$  2,442,352$  2,426,180$  2,474,447$  2,412,321$  

Normalized

 

 
 

The mid-year net plant in service is the largest component of rate base, and makes up 86 per cent of the 

rate base growth from 2004 to 2008.  The net plant in service is increased by plant additions related to 

completed capital projects during the period, and decreased by depreciation expense, representing the 

consumption of the asset value during the period.  Over the PBR Period, regular capital expenditures 

averaged $80 million per year, contributions averaged $8 million, and capitalized overheads averaged 

$27 million.  The average depreciation rate over the period was 2.7 per cent and the resulting 

depreciation expense ranged from $80 to $90 million.  The Adjustment to 13-month average adjusted 

for large projects that entered rate base at some point other than the mid-point of the year.  Work in 

Progress showed some variations throughout the years of the PBR depending on what projects were in 

progress in the year.  In 2009, capital spares inventory was reclassified to Work in Progress from Other 

Working Capital to align with new accounting standards. 

 

The deferral accounts that were in place throughout the PBR Period added value to both the customers 

and the Company by sharing the risk of variances appropriately between parties and acting as a 

                                                           
190 See Part III, Section B, Financial Performance section for a discussion of the annual savings achieved 
191  See Appendix I-1 for a copy of Rate Base History 
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mechanism to dampen rate volatility.  The net mid-year balance in deferral accounts has decreased $96 

million from 2003 to 2009.  The major contributors to this change are an increase in the liability for 

Other Post Employment Benefits of $24 million, decreases in the margin-related deferrals (CCRA, MCRA 

and RSAM) of $70 million and earnings sharing credits of $11 million. 

 

The cash working capital throughout the PBR Period was calculated using the net lag days as set out in 

the 2003 Revenue Requirement application.  The trend in the cash working capital, from a rate base 

reduction of $14 million in 2003 to a reduction of $27 million in 2009, is a result of the increase in 

operating expenses throughout the period. 

 

The Gas-in-Storage component of working capital was the largest single element of working capital 

throughout the PBR Period and is influenced by commodity price changes.  The gas–in-storage 

fluctuated from a low of $83.5 million in 2003 to a high of $164.4 million in 2008. 

 

The rate base was calculated during the PBR Period in accordance with the provisions of the PBR 

Agreement.  The rate base for rate setting purposes employed the formula-based approach for annual 

plant additions and other PBR Settlement provisions pertaining to other rate base components.  The 

actual rate base for each year was determined using accepted methodologies previously approved for 

Terasen Gas (and other utilities in BC) by the Commission, and formed the basis for the calculation of 

the actual return on equity.  Variations between the actual and approved rate of return on equity were 

then shared equally between customers and the Company through the earnings sharing mechanism. 

b) Rate Base 2010 and 2011 

The table below sets out the Company’s rate base for 2010 and 2011, for purposes of determining rates 

and revenue requirements. 
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Table C-8-2:  Rate Base in 2010 and 2011 is Growing192

(amounts in $000s) Projection Forecast Forecast
2009 2010 2011

Mid Year Net Plant In Service 2,387,253$  2,438,725$    2,481,891$  
Adjustment to 13-month average (10,554)        13,537           -                   
Work in progress, no AFUDC 15,627         15,627           15,627         

2,392,326    2,467,889      2,497,518    
Deferred Charges (66,709)        (27,015)          10,347         
Cash Working Capital (27,183)        (6,778)            (6,133)          
Gas In Storage Working Capital 111,734       100,494         114,804       
Other Working Capital 3,967           2,945             5,287           
Other (1,814)          (1,648)            (1,482)          

Utility Rate Base 2,412,321$  2,535,887$    2,620,341$  

 

 
 

Each of the main components of rate base (plant balances, deferral accounts, cash working capital and 

gas-in-storage working capital) is discussed separately below. 

c) Net Plant in Service (“NPIS”) 

The mid-year NPIS balances of $2,439 million in 2010 and $2,482 million in 2011, Table C-8-2 above, 

reflects the necessary additions to ensure that Terasen Gas is able to meet the evolving needs of our 

shareholder and customers.  As noted above, the mid-year NPIS is the largest component of rate base 

and is the sum of the averages of the gross plant in-service (including intangible plant), CIAC and 

accumulated depreciation.   

 

The 2010 and 2011 NPIS balances reflect the impacts of new accounting standards as discussed in Part 

III, Section C, Tab 11.  Accounting changes that affect the plant balances are: 

• $12.0 million of net book value of leased vehicles under capital lease ($26.1 million of original 

cost less $14.1 million of accumulated depreciation) has been included in the opening 2010 

plant, and is being depreciated over the term of the related leases; 

• $2.0 million of inspection costs related to transmission pipe has been re-allocated from asset 

class 465 Mains to sub-class 465 Mains - Inspections, and is being depreciated over the expected 

time period to the next major inspection; 

• The implementation of a change to the treatment of CPCN projects such that they are added 

into rate base when the asset is available for use, to allow depreciation to commence at that 

time.  This is a departure from the treatment of CPCNs throughout the PBR Period where they 

were deemed to have an in-service date of January 1 following the year that they went in-

                                                           
192  Part III, Section C, Tab 13, Schedules 8 and 9 
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service consistent with Commission Order No. G-51-03 for the 2004 – 2007 PBR Period, but 

follows the guidelines contained in the Uniform System of Accounts for Gas Utilities “Gas Plant 

in Service – this account shall include the investment in property, plant and equipment in service 

at the date of the balance sheet” and “Gas Plant Under Construction – this account shall include 

the cost of construction of gas plant not completed or ready for service at the date of the 

balance sheet”. 

(1) GROSS PLANT IN-SERVICE (“GPIS”) 

The ending GPIS balances of $3,449 million in 2010 and $3,536 million in 2011, Part III, Section C, Tab 13 

Schedules 8 and 9, Line 3, are made up of opening GPIS plus plant additions, both regular and CPCNs, 

less retirements.  Plant additions are comprised of capital additions plus overheads capitalized, plus 

AFUDC, and adjusted for opening and closing work-in-progress (“WIP”).  Details of capital additions are 

included in Part III, Section C, Tab 9.  Retirements are forecast as a percentage of additions each year.  

The percentage used is based on a five year historical average for all classes except those subject to 

Amortization Accounting.  For asset classes subject to Amortization Accounting, retirements are forecast 

based on the year that the asset becomes fully amortized. 

Table C-8-3:  Terasen Gas Plant Additions 2010 & 2011193

Plant Additions ($000’s) 

 

2010 2011 

Regular Capital Expenditures * 103,965 121,634 

Overhead Capitalized 16,767 17,532 

AFUDC and WIP Adjustments 4,755 (4,658) 

Sub-Total Regular Capital Additions 125,489 134,507 

Special Projects & CPCN Additions 27,603 - 

Total Plant Additions** 153,090 134,507 
 
* Including Gateway project of $6.8 million in 2010 and $10.4 million in 2011 
**Excludes opening adjustment for Capital Vehicle Lease of $26,103 

 

A more detailed reconciliation of capital expenditures to plant additions can be found in Part III, Section 

C, Tab 13, Schedule 43.  The CPCN additions in 2010 relate to the Fraser River South Arm Crossing 

Upgrade Project of $27.3 million plus an adjustment of $0.3 million relating to the Vancouver Low 

Pressure Replacement project. 

 

                                                           
193  Part III, Section C, Tab 13, Schedule 43 
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(2) CONTRIBUTIONS IN AID OF CONSTRUCTION 

Gross CIAC is composed of opening contributions plus additions and less retirements throughout the 

year.  The year end CIAC amounts of $(184) million in 2010 and $(195) million in 2011 (Part III, Section C, 

Tab 13, Schedules 8 and 9, Line 9) reflect forecast contributions associated with main extensions, excess 

service line charges, billable alterations, hazard mitigation work chargeable to customers, and system 

damage.  The forecasted additions are discussed in Part III, Section C, Tab 9.  Terasen Gas does not 

forecast retirements for CIAC, except for software tax savings which are retired based on the year that 

they become fully amortized.   

 

The opening balance for 2010 includes CIAC related to software tax savings.  In this RRA, Terasen Gas is 

proposing to discontinue the CIAC treatment of tax savings associated with software additions.  In 

addition to being non-compliant with the IFRS standard for PP&E, this treatment no longer has a 

significant impact on customers’ rates due to the uniform magnitude of software investments in each 

year (forecast software additions are $13.6 million for 2010 and $13.0 million for 2011 per Part III, 

Section C, Tab 13, Schedules 44 and 46).   Terasen Gas proposes to continue to amortize and retire the 

existing balances associated with software tax savings until a zero net balance is realized.  

 

The CIAC treatment of the tax savings was put in place in the early 1990s when the Company was 

incurring large expenditures related to new software, to mitigate the uneven effect on customer rates 

that resulted due to the impact of the two year tax CCA rate (Class 12 at 100 per cent) versus the 

accounting depreciation period of either five or eight years.  This mitigation was accomplished by 

calculating the tax value of the CCA associated with software (CCA multiplied by the current federal / 

provincial combined tax rate), accounting for it as a CIAC, and then amortizing it over the same period as 

the related software.  Under this method, there was no CCA calculated on Class 12 or included in the 

calculation of income tax expense.  With this practice being discontinued, the customers will receive the 

tax expense reduction from the Class 12 assets in the years allowed by the Canada Revenue Agency, 

instead of being received through reduced amortization over the following 5 or 8 years.    

(3) ACCUMULATED DEPRECIATION 

The rate base of Terasen Gas includes both the accumulated depreciation of plant in service, and 

accumulated amortization of CIAC.  Both are increased through depreciation and amortization expense, 

and decreased through retirements.   

 

There are three accounting related changes that have been incorporated into 2010 accumulated 

depreciation.  Two of the changes relate to gains and losses on disposal of assets.  One change relates to 

the commencement of depreciation. 
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(a) Existing Gains for General Plant Accounts 

$7.6 million has been transferred from accumulated depreciation to the IFRS transitional deferral 

account as an opening balance adjustment for 2010.  This amount represents the transfer of the 

unrecognized accumulated gains of prior years from those general plant balances where Terasen Gas 

will be adopting a whole life depreciation method for IFRS compliance.  The whole life method bases the 

depreciation rate on the original cost less future net salvage over the estimated average service life of 

the plant, and does not consider the level of accumulated depreciation when setting the depreciation 

rate.  See Part III, Section C, Tab 11, for a listing of the general plant classes this method is applicable to.  

These amounts need to be removed from the accumulated depreciation balances to allow for the 

proper calculation of whole life rates in 2010 and 2011.  The transfer of the balances has no impact on 

the revenue requirements for the forecast years; the future disposition of the IFRS transitional deferral 

account will be determined at a future date.  

(b) Gains and Losses on Asset Disposal 

In the past and consistent with accepted regulatory group depreciation methodologies, the accumulated 

depreciation account has held the gains and losses on disposal of assets.  IFRS now requires that gains 

and losses on disposal of assets must be recognized in income.  As discussed under Deferral Accounts 

below, Terasen Gas is proposing to instead include these asset gains and losses in a deferral account, to 

preserve the effect of the regulatory treatment.  Terasen Gas has not forecast any gains or losses on 

asset disposal for 2010 or 2011. 

(4) COMMENCEMENT OF DEPRECIATION 

Prior to 2010, Terasen Gas commenced depreciating assets on January 1 of the year following when the 

assets went into service.  To achieve compliance with IFRS requirements, for 2010 and forward, 

depreciation is calculated at the time the asset is included in plant and available for use.  For purposes of 

forecasting depreciation expense, it has been assumed that assets related to new plant additions are 

available for use half way through the year, except for major projects for which the depreciation has 

been adjusted to reflect the timing of when they are forecast to be available for use. 

 

In addition, the accumulated depreciation balances reflect depreciation expense calculated using the 

depreciation rates as recommended by the updated Depreciation Study (see Part III, Section C, Tab 11 

for further discussion of the depreciation study).  The depreciation rate of 3.19 per cent for Distribution 

CIAC has been determined as the average depreciation rate for asset classes 473 Services, 474/478 

Meters, and 475 Mains.  The depreciation rate of 2.18 per cent for Transmission CIAC has been 
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determined as the average depreciation rate for asset classes 465 Pipe, 466 Compressor Equipment, and 

467 Measuring, Regulating and Telemetry Equipment. 

d) 13-Month Adjustment 

For large capital projects, the rate base is adjusted to reflect the timing of when these projects go into 

rate base.  The 13-Month Adjustment in 2010 relates to the Fraser River South Arm Crossing Upgrade 

Project, which is included in rate base January 1, 2010.  There are no large projects being added to rate 

base in 2011; consequently there is no 13-Month Adjustment in 2011. 

e) Work in Progress included in Rate Base 

Consistent with past practice, Work in Progress included in Rate Base represents construction work in 

progress for projects that are shorter than three months in duration and less than $50 thousand.  

Projects over this threshold attract AFUDC, and are not included in rate base until they are available for 

use, at which time AFUDC is no longer charged to the capital project.  The Work in Progress (not 

attracting AFUDC) included in Rate Base has been forecast at the ending 2008 balance for both 2010 and 

2011. 

f) Deferral Accounts (Regulatory Assets and Liabilities) 

Although IFRS do not currently have a standard that explicitly allows the recognition of rate regulated 

deferral accounts, an Exposure Draft on Rate-regulated Activities is expected to be issued in July 2009, 

which if issued as a standard would allow recognition of deferral accounts under certain 

circumstances.194

• Maintain those accounts that continue to provide benefits as appropriate to customers and our 

Company in 2010 and 2011; 

  Despite some uncertainty around the recognition of regulatory deferral accounts for 

financial statement purposes, Terasen Gas is continuing to employ deferral accounts in this RRA.  If the 

final Rate-regulated Activities standard does allow the recognition of these deferral accounts under IFRS, 

then the accounts discussed below would continue to serve the same purposes as in the past.  If these 

deferral accounts are not recognized under IFRS, then these accounts would also serve to hold the 

differences between the regulatory accounts and the financial records of the Company. 

 

Terasen Gas has considered the following factors with respect to continuing existing  deferral accounts 

and seeking deferral account treatment in different matters: 

• Create new mechanisms to address uncontrollable matters appropriately; and 

                                                           
194  See Appendix H-1 for IFRS Summary 
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• Create new mechanisms associated with the new business models the Company is proposing in 

order to offer integrated energy solutions to customers and communities. 

 

As per the Decision attached to Commission Order No. G-7-03 in referencing the approval of individual 

deferral accounts, the Commission wrote: “The Commission believes that its Orders supporting these 

requests continue in force until a change is approved by the Commission. For greater certainty, the 

Commission approves the continuation of amortization rates as previously ordered.”  Consistent with 

that Decision, Terasen Gas has continued to employ deferral accounts previously approved by the 

Commission. The Company is also discontinuing the use of certain deferral accounts that are no longer 

required. The Company is seeking approval with this Application to add new deferral accounts that 

result from circumstances that did not exist during the term of the PBR Period. 
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Table C-8-4:  Deferral Balances included in Rate Base benefit Customers195

Mid-Year Deferral Balances ($ thousands) Section Projection
Ref 2009 2010 2011

Margin Related
Commodity Cost Reconciliation Account (CCRA) 1(a) (22,954)   (11,371)   -              
Midstream Cost Reconciliation Account (MCRA) 1(b) 6,417      18,212    -              
Revenue Stabilization Adjustment Mechanism (RSAM) 1(c) (10,541)   (10,971)   (6,583)     
Interest on CCRA/MCRA/RSAM 1(d) (2,543)     (1,371)     51           
Revelstoke Propane Cost Deferral Account 1(e) (258)        (19)          -              
SCP Mitigation Revenues Variance Account 1(f) (5,927)     (4,795)     (3,065)     

Energy Policy Related
Energy Efficiency & Conservation (EEC) 2(a) 3,788      15,104    33,460    
NGV Conversion Grants 2(b) 131         143         217         

Non-Controllable Items
Property Tax Deferral 3(a) (738)        (545)        (254)        
Insurance Variance 3(b) (473)        (343)        -              
Pension & OPEB Variance 3(c) (240)        (343)        -              
BCUC Levies Variance 3(d) (279)        (131)        -              
Interest Variance 3(e) (1,743)     (1,708)     (1,043)     
Olympics Security Costs Deferral 3(g) 261         1,471      2,016      
IFRS Conversion Costs 3(h) 249         494         535         

Cost of Current Applications
2009 ROE & Cost of Capital Application 4 221         397         309         
2010-2011 Revenue Requirement Application 4 425         596         199         
CCE CPCN 4 95           170         132         

Other
IFRS Transitional Deferral 5(a) -              (7,603)     26,807    
Pension & OPEB Funding 5(c) (30,598)   (22,314)   (46,691)   

Residual Deferred Charges
SCP Tax Reassessment 6(b) 7,351      7,408      7,408      
Deferred Service Line Installation Fee 6(c) 1,443      -              -              
Earnings Sharing Mechanism 6(d) (11,501)   (9,713)     (3,151)     
Other 6(a) 706         217         -              

Total (66,709)   (27,015)   10,347    

Forecast

  

  

 

(1) MARGIN RELATED DEFERRALS 

Margin related deferrals decrease the volatility in rates caused both by fluctuations in gas prices and by 

the significant impacts of weather and other factors on use rates. 

 

                                                           
195  Part III, Section C, Tab 13, Schedules 54 ,55 and 76 
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Deferring the cost and delivery margin impacts arising from unforecast variations in these factors and 

recovering them from, or refunding them to customers over a longer period of time is an effective 

method of reducing rate volatility. 

 

Terasen Gas has included the forecasted balances for the following previously-approved Margin Related 

Deferrals in rate base.     

(a) Commodity Cost Reconciliation Account 

The CCRA, approved by Commission Order No. G-25-04, accumulates the costs incurred by Terasen Gas 

to purchase its portion of the baseload gas requirements, and the revenue collected by Terasen Gas 

through gas commodity rates.  Commodity price-related variances are collected in the CCRA and are 

taken into account when determining future commodity rate changes. Commodity rates are reviewed 

every quarter, and typically reset when the commodity recovery to cost ratio, on a 12-month 

prospective basis, falls outside the 0.95 to 1.05 threshold.  Generally, when commodity rates are reset, 

the new rate is designed to recover or refund, over the next 12 months, any existing CCRA account 

balance, along with any increase of decrease in commodity costs forecast to occur over the next 12-

month period.  Any variances that arise in 2010 and 2011 between the forecasted CCRA balances and 

the actual amounts realized will be subject to deferred interest treatment.   

(b) Midstream Cost Reconciliation Account 

The MCRA, approved by Commission Order No. G-25-04, captures all the costs the Company incurs in 

performing the midstream function and the revenue collected by Terasen Gas through midstream rates.  

In its midstream role, the Company uses its portfolio of pipeline and storage resources, spot and peaking 

commodity purchases, and sales and mitigation activities as approved in the Annual Contracting Plan to 

manage load variability. The MCRA accumulates any resulting cost variances, including any volume-

related variances due to differences between the forecast and actual consumption.  The resulting 

variances are taken into account when determining future midstream-related rates.  Midstream rates 

are reviewed on a quarterly basis, and, under normal circumstances, midstream rates are adjusted on an 

annual basis with a January 1 effective date.  Generally, when midstream rates are reset for the 

upcoming calendar year, the new rate is designed to recover or refund, over the next 12 months, any 

existing MCRA account balance, along with increase or decrease in midstream costs forecast to occur 

over the next 12-month period.  Any variances that arise in 2010 and 2011 between the forecasted 

MCRA balances and the actual amounts realized will be subject to deferred interest treatment.   



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 8:  RATE BASE  PAGE 430 

(c) Revenue Stabilization Adjustment Mechanism 

The RSAM, originally approved by Commission Order No. G-59-94, is a mechanism that stabilizes the 

Company’s delivery margin revenue from the Residential and Commercial customer classes (Rates 1, 1U, 

1X, 2, 2U, 2X, 3, 3U, 3X and 23).  The RSAM enables the Company to record delivery margin revenue for 

these customer classes based on the forecast use per customer for each rate class that was used in 

establishing rates.  If weather or other factors result in the customer use varying from forecast, an entry 

is made to the RSAM account that adjusts revenue collected from customer rates from actual use to 

what customers would have paid based on forecast use.  If actual use is less than forecast, the RSAM 

deferral account is charged for the variance in use times the delivery rate and the RSAM revenue is 

credited.  Conversely, if actual use is greater than forecast, the RSAM deferral account is credited and 

the RSAM revenue is decreased.  RSAM account balances will continue to be recovered from or returned 

to customers through Delivery Rate Rider 5 over a three year period.  Any variances that arise in 2010 

and 2011 between the forecasted RSAM balances and the actual amounts realized will be subject to 

deferred interest treatment.  The 2010 account balance variances and the associated deferred interest 

will be returned to or recovered from customers through an adjustment to Rate Rider 5 from 2011 to 

2013; the 2011 account balance variances and the associated deferred interest will be returned to or 

recovered from customers through an adjustment to Rate Rider 5 from 2012 to 2014. 

(d) Interest on CCRA, MCRA and RSAM 

Consistent with past practice, and as approved by Commission Order No. G-7-03, variances from the 

forecast CCRA, MCRA, and RSAM balances attract interest at the Company’s short-term borrowing rate.  

The booking of interest on variances reduces the likelihood of large carrying cost benefits or losses 

accruing to either the Company or to customers.  Balances in these accounts and variances from the 

forecast amounts will be recovered from or returned to customers using the same methodology as 

outlined above for the associated CCRA, MCRA and RSAM accounts. 

(e) Revelstoke Propane Cost Deferral Account 

The Revelstoke Propane Cost Deferral Account, approved by BCUC Order No. G-72-90, captures the 

difference between the actual cost of propane and the amount recovered in rates, based on the 

approved reference price of propane.  The propane reference price is reviewed on a quarterly basis, and 

typically reset when the propane recovery to cost ratio, on a 12-month prospective basis, falls outside 

the 0.95 to 1.05 threshold.  In general, when the propane reference price is reset, the new reference 

price is designed to recover or refund, over the next 12 months, any existing deferral account balance, 

along with any under or over recovery of propane costs forecast to occur over the next 12-month 

period. 
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(f)  SCP Mitigation Revenues Variance Account 

The SCP Mitigation Revenues Variance Account, approved by Commission Orders No. G-124-00, No. G-

123-01 and No. G-7-03, relates to the use of SCP transportation capacity that has not been utilized by 

the firm transportation agreement customers and is sold to others, and the third party back-haul 

movements from Kingsvale to Yahk which relate to transportation service in a West to East direction 

through the system.  These revenue streams are highly uncertain and cannot be locked-in due to the 

fact they are contingent on the availability of unused firm shipper capacity and the unpredictability of 

the price differentials at the time the capacity is available.  For this RRA, Terasen Gas has forecast an 

annual amount of $2.4 million in revenues (Part III, Section C, Tab 4, Table C-4-11).  Any variation from 

this $2.4 million in actual revenues received will be captured in the SCP Mitigation Revenues Variance 

Account.  There have historically been two separate deferral accounts capturing the mitigation revenues 

(SCP Net Mitigation Revenue and SCP West to East Transmission Revenue); the Company is proposing to 

combine these two accounts into one, and to amortize the balance in this account as at December 31, 

2011 over a three year period beginning in 2012. 

(2) ENERGY POLICY RELATED DEFERRALS 

Energy Policy Related Deferrals assist in capturing costs incurred by Terasen Gas in association with 

Provincial and Federal energy policies. Deferring and amortizing these costs matches the costs of the 

programs with the period of time that the benefits are expected to be realized by customers. Terasen 

Gas has included the forecasted balances for the previously-approved Energy Efficiency and 

Conservation deferral and the Natural Gas Vehicle Conversion Grant deferral accounts in rate base, as 

per the Commission’s decision in our EEC Application. Consistent financial treatment is sought for 

incremental EEC expenditures. We also request Commission approval for the establishment of the New 

Energy Solutions deferral account as described below. 

(a) Energy Efficiency and Conservation 

These costs will be incurred by Terasen Gas subject to the guidelines of its EEC Application, which was 

approved by Commission Order No. G-36-09.  These costs relate to incentive programs for residential 

and commercial customers, conservation education and outreach, and other energy efficiency 

programs.  The Commission approved in the EEC Application decision the use of a deferral account for 

approved expenditures in the 2008-2010 period.  It also approved the inclusion of the forecast deferral 

account balances in rate base on a net-of-tax basis and to amortize these balances in rates over a ten 

year period.   
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As discussed in Part III, Section C, Tab 3, we are seeking increases in EEC funding for 2010 for 

interruptible Industrial customer programs, Innovative Technologies programs, and to provide funding 

for all EEC programs for 2011.  In total, deferral expenditures for 2010 are $25.9 million, consisting of 

$23.1 million already approved by Commission Order No. G-36-09 plus an additional $2.8 million of new 

funding.  Deferral expenditures for 2011 are $29.6 million, consisting of $23.1 million for programs and 

amounts consistent with Commission Order No. G-36-09, plus an additional $6.5 million in new 

programs.  Details of these amounts can be found in Part III, Section C, Tab 3, Table C-3-2.  Consistent 

with the EEC Decision, the Company will include the forecast deferral account balances in rate base on a 

net-of-tax basis for 2010 and 2011, and amortize these balances in rates over a ten year period.  Any 

variances between the forecast level of expenditures and actual expenditure levels will be amortized in 

rates beginning in 2012. 

(b) NGV Conversion Grants 

Terasen Gas has continued to use the NGV Conversion grant program, as approved by Commission 

Order No. G-98-99.  The Company records the actual amount of grants in the NGV Conversion Grants 

deferral account, and amortizes them in rates over five years.  Any variances between the forecast level 

of expenditures and actual expenditure levels will be amortized in rates beginning in 2012. 

(c) New Energy Solutions 

As discussed in Part III, Section C, Tab 3, we are seeking approval to recover in a deferral account the 

revenues, ongoing O&M and capital-related costs for investment in energy solutions in NGV and 

alternative energy.  Because the costs and revenues will vary greatly depending on the number and 

timing of successful projects, we have not included any additions into this account for 2010 or 2011, and 

instead propose the deferral account would be a non-rate base account attracting AFUDC.   The 

resulting balance in this account at the end of 2011 will be included in rate base, and future treatment 

of the account will be applied for in the revenue requirement application for that year. 

(3) NON-CONTROLLABLE ITEM DEFERRALS 

Non-controllable Item Deferrals are employed for items which are either outside of the Company’s 

control or where the Company has limited ability to influence the costs and they are costs properly 

borne by customers.  Deferring the variances from the forecast level of costs for these activities reduces 

the exposure for both Terasen Gas and ratepayers due to significant variances in these amounts, and 

serves to avoid windfall gains or losses to the Company or to customers. Terasen Gas has included the 

forecasted balances for the following previously-approved Non-controllable Item deferral accounts in 

rate base.     
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(a) Property Tax Variance 

The Company has limited ability to influence property taxes, which are imposed by municipalities and 

other levels of government, and are influenced by assessed property values, mill rates, and shortfalls in 

other areas within a municipal boundary.  A significant portion of property taxes is tied to the amount of 

revenues collected within municipalities (“1 per cent in lieu” tax), and fluctuates with commodity-

related variations in revenues.  Further information on property tax and related risks is found in Part III, 

Section C, Tab 7, Taxes.  The Company will continue to defer the variance between actual and forecast 

property taxes, as most recently approved by Commission Order No. G–51-03, and amortize it in rates 

over a three year period.  Any variances from amounts forecast will be amortized in rates in 2012. 

(b) Insurance Variance 

Insurance costs may differ significantly from the levels forecast, due to changes in economic factors 

outside of the Company’s control.  Examples of recent events that have had a significant impact on 

insurance premiums are the extent and severity of hurricane activity in the Caribbean and Gulf of 

Mexico, California wildfires, and the global financial crisis. The impact of this type of event cannot be 

incorporated in insurance premium forecasts.  A deferral account for these variances was approved by 

Commission Order No. G-51-03 with amortization over a one year period.  The Company has continued 

with this account and treatment.  Any variances from amounts forecast will be amortized in rates in 

2012. 

(c) Pension and Other Post Employment Benefits Variance 

 A deferral account for pension variances was approved by Commission Order No. G-51-03, with 

amortization in the following year.  Volatility in the accounting expense related to both pension and 

OPEB costs is likely to increase with the implementation of IFRS, as market-driven changes are reflected 

immediately in income.  It is therefore critical that variations from forecast are captured in a deferral 

account, both to avoid large fluctuations in recovered amounts from year to year, and to allow for the 

uncontrollable nature of these costs.  Terasen Gas will continue this deferral account treatment for 

pensions, and proposes to extend this to other post employment benefit costs, with amortization over a 

three year period.   Any variances from amounts forecast will be amortized in rates in 2012. 

(d) BCUC Levies Variance 

Variations in BCUC levies from those recovered in rates were approved for deferral account treatment 

by Commission Order No. G-112-04, with amortization in the following year.  The account recognizes 

that the amount of funding that the Commission requires is dependent on a number of factors that are 
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outside the control of Terasen Gas, and is primarily driven by the number and complexity of applications 

in any given year.  Any variances from amounts forecast will be amortized in rates in 2012. 

(e) Interest Variance 

Interest rates have historically been difficult to predict; this is particularly so with the current economy. 

To avoid potential gains or losses on forecasting of interest rates, the Company proposes to continue 

the Interest Variance deferral account.  This account captures the impact on interest expense of interest 

rates variances (including interest rate variances on customer security deposits) and variances in the 

timing of long-term debt issues, as compared to forecast.  This deferral was previously approved by 

Commission Order No. G-7-03, amortized in rates over three years.  The Company will continue this 

treatment.  Any variances from amounts forecast will be accumulated and amortized in rates in 2012. 

 

As discussed on page 442, Gas in Storage and Other Working Capital, Terasen Gas proposes to create a 

separate rate base deferral account to capture interest at the unfunded debt rate on variations between 

the forecasted balances in the gas in storage account that are included in rate base, and the actual 

balances in the account through the year.  The amounts will be amortized in rates in 2012.  

(f) Tax Variance 

At any time, the Company can face changes in tax laws or accepted assessing practices in respect of 

Federal income tax, Provincial income tax, Provincial sales taxes or any other tax that may be imposed.  

With this RRA, for the 2010 and 2011 forecast period, Terasen Gas is seeking a deferral account to be 

amortized in rates in 2012 to capture the impact of changes in tax laws or accepted assessing practices, 

audit reassessments in respect of any tax year, and impacts on taxes of changes in accounting policies at 

Federal, Provincial, Municipal or any other level of jurisdiction.  In addition, as noted in Part III, Section 

C, Tab 7, the income tax deferral account would also capture any changes to the final overhead rate and 

associated calculation that is adopted for income tax calculation purposes. 

(g) Olympic Security Costs 

The security costs related to the 2010 Olympic and Paralympic games, approved for deferral treatment 

by Commission Order No. G-191-08, will be amortized over three years commencing in 2011.  Any 

variances from amounts forecast will be amortized in rates in 2012. 
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(h) IFRS Conversion Costs 

The costs associated with the conversion to IFRS, approved for deferral treatment by Commission Order 

No. G-191-08, will be amortized over three years commencing in 2011.  Any variances from amounts 

forecast will be amortized in rates in 2012. 

(4) DEFERRED COSTS OF CURRENT APPLICATIONS 

Terasen Gas will incur costs in 2009 to prepare applications for the Customer Care Enhancement CPCN, 

for the ROE and Cost of Capital Application, and for the current RRA.  Costs incurred consist of legal fees, 

costs for expert witnesses and consultants, costs related to independent validation of study results, 

intervenor and participant funding costs, Commission costs, required public notifications, and 

miscellaneous facilities, stationery and supplies costs.  Terasen Gas is proposing to allocate 10 per cent 

of these costs to Terasen Gas (Vancouver Island) Inc., based on number of customers.  Consistent with 

past practice, Terasen Gas proposes to defer these costs in 2009 for recovery over 2010 and 2011 for 

Revenue Requirement Application costs, and over five years beginning in 2010 for ROE/Cost of Capital 

and Customer Care Enhancement application costs.  Any variances between the forecasted account 

balances and the actual incurred costs will be amortization in rates in 2012. 

(5) OTHER DEFERRALS 

(a) IFRS Transitional Deferral 

A number of assumptions have been made in the preparation of this Application about final IFRS and 

their impacts on Terasen Gas.  The Company proposes a deferral account to capture: 

• Retained earnings adjustments required on transition to IFRS.  At present, the only known 

retained earnings adjustment is to recognize all cumulative actuarial gains and losses on pension 

plans in the amount of $57.7 million (see further discussion in Part III, Section C, Tab 11). 

• The 2011 impact of a one-time adjustment of $11.2 million to pension expense under IFRS to 

recognize a market valuation allowance(see further discussion in Part III, Section C, Tab 11). 

• The one-time transfer of the existing gain balance of $7.6 million from General Plant as part of 

the conversion in preparation for IFRS. 

• The impact of any difference between the depreciation rates or methodology recommended in 

this Application and the rates eventually required to comply with IFRS. 

• The impact of any difference between the overhead capitalization rate or methodology 

recommended in this Application and the rate or methodology required to comply with IFRS. 
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• The rate impact of any other standard where the result of the particular IFRS is varied from what 

is assumed in the preparation of this Application – see Table C-8-5 below for those standards 

that are expected to change before adoption. 

 

Terasen Gas requests Commission approval to include the IFRS Transitional Deferral in rate base, with 

disposition of the actual balances to be determined at a future date.   

 

The following table indicates which standards have changes anticipated before conversion to IFRS in 

2011: 

 

Table C-8-5:  Standards with Anticipated Changes before Conversion to IFRS 

 Changes Likely To Be Available Before the 
End of 2009 

Changes Likely To Be Available In 2010 - 
2011 

1 Group Cash-settled Share-based Payment 
Transactions (Q2 2009) 

Financial Instruments (2010) 

2 Joint Ventures (Q3 2009) Fair Value Measurement Guidance 
(2010) 

3 First-time Adoption of IFRS (Q3 2009) Income Taxes (2010) 

4 Related Party Disclosures (Q3 2009) Rate-regulated Activities (2010) 

5 Discontinued Operations (Q4 2009) Earnings per Share (2010) 

6 Consolidation (Q4 2009) Management Commentary (2010) 

7 Emissions Trading Schemes (Q4 2009) Derecognition of Financial Assets (2010) 

8 Liabilities (Q4 2009) Financial Statement Presentation (2011) 

9 Financial Instruments - Characteristics of 
Equity (Q4 2009) 

Insurance Contracts (2010) 

10 Leases (2011) 

11 Post-employment Benefits (2011) 

12 Revenue Recognition (2011) 

 

(b) Gains and Losses on Asset Disposition 

IFRS require that gains and losses on disposal of assets be recognized in the income statement.  Terasen 

Gas proposes to defer the amount of these gains and losses during the term of this Application, for 

recovery in future years.  This will have the same result as current practice, which is to record gains and 

losses in accumulated depreciation, and recover through future depreciation rates.  The Company does 

not forecast gains or losses on asset disposals, however we request Commission approval for any gains 
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and losses incurred during 2010 and 2011 to be included in this rate base deferral account.  The 

amortization period for these amounts will be determined in the next RRA. 

(c) Pension and Other Post Employment Benefit Funding (OPEB) Differences 

Terasen Gas records the difference between amounts funded by ratepayers for OPEB and amounts 

actually paid out by the Company in a deferral account, on a net of tax basis.  This treatment was 

approved by Commission Order No. G-135-99.   

 

Terasen Gas accepts that amounts funded by ratepayers through both pension and OPEBs through the 

collection of actuarially-determined expense amounts in rates, but not yet paid out by the Company, 

should be included in deferrals and be a component of rate base.  It also follows that any amounts 

funded by the Company in advance of being funded by ratepayers would also be included in a rate base 

deferral.  

 

In the past, the OPEB deferral account has been treated on a net-of-tax basis instead of adjusting for the 

difference between the OPEB expense and OPEB payments as a timing difference in the calculation of 

income taxes, as is done for pension expense.  Terasen Gas is proposing to discontinue the net-of-tax 

treatment for the OPEB funding differences effective 2010, and instead add back the OPEB expense as 

well as the pension expense and deduct the payments in the calculation of income tax expense.  This will 

also achieve consistency in treatment between Terasen Gas and Terasen Gas (Vancouver Island) Inc. 

 

In summary, Terasen Gas has included the pension and OPEB funding differences in rate base.  The 

existing net-of-tax balance of the OPEB will be carried forward as a starting point for 2010, but future 

additions to both accounts will be on a pre-tax basis with the timing of tax deductions recognized in the 

calculation of income tax expense.  Terasen Gas requests approval to expand the OPEB funding deferral 

account to also include pension funding differences, and include the additions to this account in rate 

base on a pre-tax basis. 

(d) Customer Care Enhancement Costs 

In the CCE CPCN Application filed on June 2, 2009, Terasen Gas requested approval for the creation of a 

non-rate base deferral account attracting allowance for funds used during construction (AFUDC), and 

approval to record all incremental costs associated with the Project that are incurred prior to the Project 

implementation date of January 1, 2012, for the purposes of permitting cost recovery.  With this RRA, 

we are also requesting that the deferral account capture any amounts related to the timing of when the 

CCE project is available for use and when it is actually added into rate base.   If the project is available 
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for use prior to January 1, 2012, for the intervening months, depreciation expense and CCA impacts will 

be recorded, and AFUDC treatment will continue but only on the monthly depreciated net book value of 

the project.  

(6) RESIDUAL DEFERRALS 

(a) Accounts Amortized in 2010 

A number of deferral accounts were created for a specific purpose during the term of the last PBR 

Period, and have an opening balance in 2010 which the Company proposes to amortize in rates in 2010.  

Terasen Gas will be discontinuing the use of these deferral accounts after the amounts are amortized in 

2010. 

 

Four deferral accounts will have no further additions after December 31, 2009.  The Company proposes 

to amortize the remaining balance in rates in 2010: 

• Corporate Capital Tax Assessments balance of  $3 thousand credit 

• Carbon Tax Implementation balance of $95 thousand credit 

• TGS Amalgamation balance of $132 thousand 

• TGS O&M Variance balance of $352 thousand 

 

Two deferral accounts have a projected balance at December 31, 2009 which will be amortized in rates 

in 2010.  Any future costs related to these two items have been forecasted in the Company’s O&M for 

the two forecast years: 

• Carbon Tax Cost of Service balance of $44 thousand credit 

• OSC Certification Compliance Costs balance of $91 thousand 

 

Terasen Gas currently has a deferral account for Rate 14/14A Bad Debt, established by Commission 

Order No. G-64-04.  In its Application regarding Rate Schedule 14A for the 2009/2010 gas contract year, 

Terasen Gas proposed to eliminate the existing Bad Debt Allowance Deferral account.  In its decision in 

Order No. G-44-09, the Commission ordered that the disposition of the remaining balance in the Bad 

Debt Allowance Deferral account will be dealt with in the review of revenue requirements for 2010.  

Accordingly Terasen Gas requests as part of this RRA that the forecast December 31, 2009 balance in the 

deferral account of $140 thousand credit be closed into the existing Allowance for Doubtful Accounts.  
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Both accounts are included in rate base, so there will be minimal impact to rates resulting from this 

change. 

(b) Southern Crossing Pipeline Reassessment 

Terasen Gas continues to hold an amount for reassessment of provincial sales tax related to the SCP 

project in a rate base deferral account, as approved by Commission Orders No. G-160-06 and G-153-07.  

The Company is appealing the reassessment, but has remitted a net payment of $7.1 million to prevent 

further accrual of interest, which will be refundable with interest in the event Terasen Gas is successful 

on appeal.  Terasen Gas will continue to collect in a rate base deferral account, the net payment along 

with costs of appeal, currently estimated at $0.3 million.  When the appeal is resolved, the Company will 

seek a Commission order with respect to the disposition of the deferral account. 

(c) LILO Reassessment 

On June 10, 2009, Terasen Gas was notified of a potential tax reassessment related to the LILO 

agreements first entered into by the Company in 2001.  The first of these agreements was made with 

the City of Kelowna, with subsequent LILO agreements with the municipalities of Prince George, Vernon, 

Nelson and Creston.  The Company understands the CRA has ruled that a portion of the lease payments 

made by Terasen Gas represent consideration for the cancellation of the municipalities’ purchase 

options and should be treated as such.  If this treatment is sustained, it appears that the tax deduction 

of a portion of the lease payments will be extended to a longer period, as opposed to being deductible 

as incurred.  

   

Since 2001, customers have benefited from the LILO arrangements, both through their share of the 

financial benefits, and by continuing to have natural gas distribution service within the affected 

municipalities under the jurisdiction of the BCUC. 

  

The Company is not able to assess the full tax impact until the CRA ruling is reviewed.  Due to the 

significant uncertainty around any potential tax liability, Terasen Gas believes it is appropriate that a 

non-rate base deferral account attracting AFUDC be created, to record any resulting payments and 

associated legal costs, for disposition pursuant to a future direction from the Commission. 

(d) Deferred Service Line Installation Fee 

Subsequent to the System Extension and Customer Connection Policies Review in late 2007, Commission 

Order No. G-153-07 approved a deferral account to capture the Service Line Installation Fee which was 

no longer collected from customers beginning in 2008.  Terasen Gas requests Commission approval to 
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net the $1.443 million balance in this deferral account against the Distribution Contributions in Aid of 

Construction as of January 1, 2010.  

(e) Earnings Sharing Mechanism 

Under the terms of the current PBR Agreement, Terasen Gas is to share pre-tax earnings variances 

between the authorized level of earnings as determined annually under the settlement and the actual 

earnings of the utility on a 50:50 basis with its customers. As discussed in Part III, Section C, Tab 2 

Revenue Requirements, Terasen Gas proposes to return the projected balance of the Earnings Sharing 

deferral account at the beginning of 2010 to customers through Rate Rider 3 over the two year term of 

this RRA, along with the end-of-term capital incentive mechanism amount.  Any variances between the 

projected amount and the amount determined based on final rate base and earnings figures for 2009, 

will be adjusted through the rider in 2011.  Supporting calculations can be found in Part III, Section C, 

Tab 13, Schedule 70. 

 

Terasen Gas believes that the deferral accounts requested above serve to add value to customers and 

our shareholder and appropriately address uncontrollable matters and future responses to Energy 

Policy. 

g) Cash Working Capital 

Cash Working Capital is defined as the average amount of capital provided by investors in the Company 

to bridge the gap between the time expenditures are required to provide service and the time 

collections are received for that service.  The periods are usually expressed in terms of lead or lag days, 

and are supported by a Lead Lag Study.  Cash working capital of $6.8 million credit in 2010 and $6.1 

million196

Assurance that the Cash Working Capital requirements of the Company are accurately stated is best 

obtained through an updated Lead Lag Study most recently updated in 2009.

 credit in 2011 has been included in rate base. 

 

197

Prior to 2009, the last Lead Lag Study performed by Terasen Gas was in 1991.  As part of the 2004-2008 

Multi Year PBR Application, the Revenue Lag Days of the 1991 Study were amended to reflect the 

  Using the results of this 

Lead Lag Study, Terasen Gas believes that the Cash Working Capital presented in this RRA for 2010 and 

2011 is an accurate reflection of the Company’s requirements.   

 

                                                           
196 Part III, Section C, Tab 13, Schedules 8 and 9, Line 20, Column (5) 
197 See Appendix I-2 for a copy of Lead Lag Study 
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repatriation of Lower Mainland customers from BC Hydro in 2002.  No other changes have been made 

since that time. 

 

A brief recap of the 2009 Lead Lag Study process and results follows. 

 

Lead Lag Study Process 

• The study used 2007 as a Test Year which was the most recent full year of available data. 

• The study is similar in scope and methodology to its predecessor study performed in 1991. 

• The study has undergone a review by KPMG Management Consultants. 

• The results of the study have been compared to the amended results of the 1991 study. 

 

Lead Lag Study Results 

• When applied to 2010 and 2011 forecast data the 2009 Lead Lag Study results in a Net Lag of 0.6 

and 0.8 days198

• This difference of 5.6 for 2010 and 5.8 days for 2011 is made up of an increase in Revenue Lag 

Days of 3.8 and a decrease in Expenditure Lead Days of 1.8 and 2.0 respectively. 

 respectively.  This compares to the amended results of the 1991 Lead Lag Study 

which when applied to the 2009 Decision resulted in a Net Lead of 5.0 days. 

• The increase in Revenue Lag Days is primarily attributable to the increased usage of on-line bill 

payment by Terasen Gas customers over the past several years.  On-line banking enables a 

customer to choose future dates of payment for settling their bills.  This simplifies the process of 

delaying bill payment until payment due date. 

• The decrease in Expenditure Lead Days is primarily attributable to Carbon Tax becoming a more 

significant component of total expenditures and having proportionately lower lead days. 

 

When applied to the revenues and operating expenses for 2010, this change in net days results in an 

increase of approximately $20 million in cash working capital ($14 million from revenues and $6 million 

from expenses).   

 

The working capital requirements that have been included in this RRA appropriately reflect the most 

recent Lead Lag Study results and represent the amounts required to compensate Terasen Gas for the 

timing differences between when expenditures are required to provide service and when collections are 

                                                           
198  Part III, Section C, Tab 13, Schedule 58, Line 15 
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received for that service.  TGI, therefore, requests approval of the adoption of the cash working capital 

lead lag days as set out in the Lead Lag Study (Appendix I-2). 

h) Gas-in-Storage and Other Working Capital 

The main component of other working capital is gas-in-storage inventory.  The forecasted 13 month 

average balances are $100.5 million in 2010 and $114.8 million in 2011 (Table C-8-2).  The forecasted 

amount of Gas in Storage is subject to significant risk, both in terms of forecasting volumes that will be 

held in storage, and in terms of forecasting future commodity prices.  For purposes of this RRA, the 

forecasted volumes and prices are consistent with the assumptions used in forecasting the gas costs and 

the balances of the CCRA and MCRA deferral accounts.  Both of these accounts are subject to interest 

treatment on variations between the forecasted balances in the accounts that are included in rate base, 

and the actual balances in the accounts through the year.  With this RRA, Terasen Gas is proposing to 

extend this interest treatment to the gas in storage inventory balance.  The booking of interest on 

variances reduces the likelihood of large carrying cost benefits or losses accruing to either the Company 

or to customers.  Any amounts deferred during 2010 and 2011 will be added to rate base and amortized 

in rates beginning in 2012. 

 

Consistent with Commission Order No. G-112-04, customer security deposits are no longer included as a 

component of the working capital calculation.  They are treated as part of the unfunded debt, and the 

difference between the interest rate applicable to security deposits and the unfunded debt rate is 

included in the deferred interest variance account. 

i) Lease-in–Lease-Out Benefit 

The LILO Customer Benefit captures the benefit to customers of the Company’s LILO agreements.  The 

benefit represents the depreciated value of the original customer benefit calculation for each LILO 

agreement, calculated as 50 per cent of the net present value of Terasen Gas’ benefit on an after tax 

basis, as agreed to in Commission Order No. G-108-01. 

j) Summary 

Terasen Gas must be accorded the opportunity to earn a return on its investment in rate base.  The rate 

base amounts that have been forecast for 2010 and 2011 incorporate required expenditures to meet 

the expectations of our growing customer base, make improvements related to system integrity and 

reliability, invest in systems required to support customer growth, ensure that the deferred charges we 

employ are adding value to customers and the shareholder; and finally support the energy policy and 

reflect new energy solutions. 
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9. Capital Expenditures 

The Company’s capital expenditures involve small and large projects of many types required to: 

maintain the safety and integrity of the distribution and transmission facilities; meet increasing 

regulatory requirements and public expectations; enable the Company to provide service to new 

customers; respond to the information needs and inquiries of customers; and provide the information 

and systems necessary to support the business.    

 

As part of this Application and discussed later on in this section under CPCN, Terasen Gas is proposing a 

change to the CPCN filing threshold, from $5 million to $20 million. Increasing the threshold level for 

CPCN filings would have the effect of increasing regular base capital in all categories of expenditures on 

a relative basis when comparing 2010/2011 to years 2009 and prior when the CPCN threshold was set at 

$5 million. 

 

To continue to provide safe, reliable, and cost-efficient service to customers, Terasen Gas proposes the 

following 2010 and 2011 capital budgets (excluding AFUDC and CPCN projects) as outlined in the table 

below. 
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Table C-9-1:  2010 – 2011 Proposed Capital Expenditures199

Category A
Mains 8.9             8.3             8.8             
Services 15.0           13.8           15.1           
New Meters & Meters Recalled 14.0           19.7           20.7           
Total Category A Nominal 37.9           41.8           44.6           
Total Category A Real 37.9           41.0           42.9           

Category B
Transmission Plant 11.3           12.2           25.2           
Distribution Plant 8.7             8.4             6.8             
Total Category B Nominal 20.0           20.6           31.9           
Total Category B Real 20.0           20.3           30.7           

Category C
IT 16.0           18.0           18.0           
Non-IT 14.9           16.8           16.7           
Total Category C Nominal 30.9           34.8           34.7           
Total Category C Real 30.9           34.1           33.3           

Total Nominal 88.8           97.2           111.2         
Total Real 88.8           95.4           107.0         
Figures exclude AFUDC and Capitalized Overheads
Average Customers 833,798     839,949     845,633     
Total Nominal $/Customer 106            116            131            
Total Real $/Customer 106            114            127            

Note:  Expenditures in $million; Real totals in 2009 values

 

 2009 2010 2011 
 Projection Forecast Forecast 

  
                             

 

Terasen Gas believes the overall forecasted capital costs are prudent and required to meet the evolving 

needs of customers.   

 

As indicated in Part III, Section B, Tab 1, Table B-1-26, the total approved capital spending in the 2003 

Decision was $86 million on a nominal dollar basis or $97 million on a real dollar basis.  Capital spending 

on a per customer basis was set at $111 per customer on a nominal dollar basis or $125 on a real dollar 

basis.   Excluding the effects of the change in the CPCN filing threshold, the 2010 and 2011 proposed 

capital budgets compare well to the amounts approved by the 2003 Decision.    On total expenditure 

basis, 2010/2011 proposed capital expenditures (real dollar) is approximately $93 million200

                                                           
199  Total nominal dollars per Part III, Section C, Tab 13, Schedule 43, Line 4 
200  Excludes $2 million in 2010 and $16 million in 2011 of Category B Transmission expenditures that would have 

been classified as CPCNs. 

 per year 

compared to $97 million as provided for in the 2003 Decision.  On a per customer basis, 2010/2011 
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expenditures per customer (real dollar) is approximately $110 per customer compared to $125 as 

provided for in the 2003 Decision. 

 

The following is a discussion of the categories of capital with the supporting rationale outlined for the 

2010 and 2011 budget. 

a) Budget Rationale 

(1) CATEGORY A - CUSTOMER DRIVEN CAPITAL – MAINS, SERVICES AND METERS 

Category A capital expenditures include the installation of new mains, services and meters and 

expenditures for gas meters utilized for meter exchange activities to serve the existing customer base. 

 

The primary drivers for the Category A type of expenditures are the number and type of new services 

and mains.  These in turn are driven by customer additions, which are dependent on new housing, 

development activity and market capture. A secondary driver for Category A expenditures is the number 

of meters exchanged or recalled each year which is determined by the age of the meter fleet in service 

and Measurement Canada Standards. 

 

Below is a summary of the anticipated Category A expenditures for 2010 and 2011. 

 

Table C-9-2:  2010 – 2011 Forecast Mains, Services & Meters Capital Expenditures 

 

2009 2010 2011
Projection Forecast Forecast

   Mains 8.9            8.3          8.8          
   Services 15.0          13.8        15.1        
   New Meters & Meters Recalled 14.0          19.7        20.7        
Total Nominal 37.9          41.8        44.6        
Total Real 37.9          41.0        42.9        
   Average Customers 833,798    839,949  845,633  
Total Nominal $/Customer 45.5          49.8        52.8        
Total Real $/Customer 45.5          48.8        50.8        

Note:  Expenditures in $million; Real totals in 2009 values  

(a) Mains 

Forecast new mains activity, together with unit costs and capital expenditure levels are summarized in 

Table C-9-3, below.   
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Table C-9-3:  Forecast Mains Activities, Unit Costs & Expenditures 

2009
Projection

2010
Forecast

2011
Forecast

Activities (metres) 115,305 105,504 110,213
Unit Costs ($/metre) 77$            79$         80$          
Expenditures ($millions) 8.9$           8.3$        8.8$          

 

Forecast mains activity levels, forecast mains unit costs and capital expenditure forecasts for mains  are 

described in the following three sections. 

(i) Mains Activity Levels 

The forecast level of mains activity is derived indirectly from the customer additions forecast. Customer 

additions determine the forecast quantity of Service additions based on a three year (2006-2008) 

historical ratio of 0.78 Services per Gross (new) customer addition. In turn, the forecast mains activity 

level is determined by using a three year (2006-2008) historical ratio of 15 metres of new main per new 

Service addition.  A three year historical ratio is used to smooth out the minor annual fluctuations in the 

ratio as well as to recognize any trends materializing in the past three years of actual data. 

 

Projected new mains activity levels for 2009 are 115,300 metres based on the 2009 forecast new 

customer additions and the forecasting methodology described above. Using the same methodology, in 

2010 and 2011, new mains activity has been forecast at 105,504 and 110,213 metres, respectively. 

(ii) Mains Unit Costs 

The forecast unit costs for 2010 and 2011 reflect in part the pressures Terasen Gas has experienced over 

the past five years, including managing the demographic challenge (recruiting, training and outfitting 

apprentices to replace retiring workers), managing construction with a multitude of municipalities, 

inflationary increases in wages, vehicles, contracts and materials. Other factors which negatively 

impacted overall unit costs during this period are location of pipe, travel times and contractor 

mobilization in the Interior and pavement etc. and traffic control requirements in the Lower Mainland. 

Forecast unit costs also reflects the recent shift of more of this type of work activity to Terasen Gas 

crews. Terasen Gas maintains workforce levels sufficient to respond to emergencies. Consequently, 

Terasen Gas unit costs are historically higher than contractors due to having to periodically interrupt 

projects to respond to emergencies.   2010 and 2011 forecast unit costs are based on 2009 projections 

and reflect inflationary increases for both the Terasen Gas and contractor workforces.  The composite 

inflationary increase used for 2010 is 2 per cent and for 2011 is 2 per cent.  
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(iii) Mains Expenditures 

The new mains expenditures forecast for 2010 and 2011 are $8.3 and $8.8 million respectively.  Total 

new mains expenditures are largely variable and rise and fall with activity levels. The forecast decreased 

activity levels of 105,504 metres in 2010 and 110,213 metres in 2011 (see Table C-9-3) are reflected in 

the aggregate expenditure requested.  Experience with unit costs achieved under the PBR Period and 

recently during the economic downturn, together with a shift in this work activity to Terasen crews and 

forecasted increases in labour and vehicle rates, form the basis for the forecast unit costs. The forecast 

unit costs when applied to the forecast activity level drive the overall new mains expenditure 

requirement.   

 

Terasen Gas believes these expenditures are prudent and reasonable in providing for distribution main 

extensions to serve new customers and effectively use emergency response personnel time that would 

otherwise be idle. 

(b) Services 

Service expenditures in Category A consist of a variety of service types for new customers. These include 

new and conversion DP and IP services to single and multi-family dwellings, gas stub service from the 

main, services installed from the stub, vertical header subdivisions (a vertical service line system within a 

building such as a high-rise) and DP and IP new or conversion service header mains and DP and IP 

service header laterals.  Service header mains are distribution mains installed on private property (i.e. 

multi-family strata owned complexes).   

 

There are two basic considerations in understanding the forecast service expenditures level. These are 

level of activity (number of services installed, number of service header mains installed) and aggregate 

unit cost to install the service (dollars per service) and/or service header main (dollars per metre).  

 

Forecast services and service header mains activities, together with unit costs and capital expenditure 

levels are summarized in Table C-9-4, below.  Forecast services activity levels are discussed in Section (i) 

below with forecast services unit costs reviewed in Section (ii), and capital expenditure forecasts for 

services described in Section (iii). 
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Table C-9-4:  Forecast Services Activities, Unit Costs & Expenditures 

2009
Projection

2010
Forecast

2011
Forecast

Net Customer Additions 6,120 5,600 5,850
Gross Net Customer Additions 9,600 8,784 9,176
Ratio of Service Additions to 
Gross Customer Additions 0.78 0.78 0.78

Activities:
Service (risers) 7,510 6,872 7,178
Service Header Mains (metres) 34,589 31,821 33,100

Unit Costs:
Services - All Workforces (per riser) 1,650 1,662 1,736
Service Header Main - All Workforces (per metre of Main) 76 77 77
All Services $ per Service (riser)  - All Workforces 2,000 2,014 2,105

Expenditures ($millions)
Services 12.4 11.4 12.6
Service & Vertical Header Mains 2.6 2.4 2.5
Services Total (Pre-CIACs) 15.0 13.8 15.1  

(i) Services Activity Levels 

The 2010 and 2011 forecast level of services activity is derived directly from the gross customer 

additions forecast, as discussed in Part III, Section C, Tab 4, Table C-4-1. Using a current three year 

historical average (2006-2008), the ratio of Service Additions to Gross Customer Additions calculated is 

0.78.  A three year historical ratio is used to smooth out the minor annual fluctuations in the ratio as 

well as to recognize any trends materializing in the past three years of actual data. Service additions are 

forecast to decline with the forecast reduction in customer additions. Service header mains are forecast 

to decline from 2008 levels at the same percentage rate as the Service additions decline (28 per cent).  

 

Projected service additions activity levels for 2009 are 7,510 services and are based on 2009 forecast 

new customer additions and the forecasting methodology described above. Using the same 

methodology, in 2010 and 2011, new service activity has been forecast at 6,872 and 7,178 services, 

respectively.  The service header mains forecast for 2009 is 34,589 metres and was reduced from 2008 

activity levels by the same percentage as the services activity reduction (-28 per cent). The same 

methodology was applied to 2010 and 2011 where the service header mains forecast is 31,821 and 

33,100 metres respectively. 
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(ii) Services Unit Costs 

Aggregate service unit cost, which is the second consideration in establishing the forecast expenditure 

requirement for new services, is calculated by taking all services costs and dividing by the number of 

risers (services) installed.  For more detailed discussion of historical unit costs, please refer to Part III, 

Section B, Tab 1, Table B-1-29. 

 

The forecast unit costs for 2010 and 2011 reflect the pressures Terasen Gas has experienced over the 

past five years under the PBR Agreement: the rebuilding of crews in 2007, the downturn in the economy 

in late 2008 and lower services activities in 2009. These factors have resulted in a higher percentage of 

services work being completed by the Terasen Gas workforce. In the absence of work, the install 

contractors are going through a period of significant layoffs.  

 

Forecast unit costs are based on 2009 projections and reflect inflationary increases and accounting 

changes (i.e. IFRS) for both Terasen Gas and Contractor workforces and equipment.  The inflationary 

increases projected are 1 per cent for 2010 and 5 per cent for 2011. The inflation amount in 2011 is 

higher than the Terasen Gas field contractual wage increase of 3 per cent as a result of expected 

changes in employee pension and benefits and vehicle inflation.  

(iii) Services Expenditures 

Service expenditures for 2010 and 2011 are forecast at $13.8 and $15.1 million respectively.  Total 

services expenditures are largely variable and rise and fall with activity levels.  IFRS accounting changes 

(primarily the treatment of training and vehicle depreciation costs), discussed in Part III, Section C, Tab 

11, account for a reduction of expenditures by $0.6 million annually for 2010 and 2011.  

 

The forecast decreased activity levels, together with recent unit cost history adjusted for inflation and 

IFRS accounting changes form the basis for the aggregate expenditure requested.  TGI believes these 

expenditures are prudent and reasonable in providing services and service header mains to service new 

customers. 

(c) Meters – New and Replacement 

The two main considerations in understanding the forecast meter expenditure level are: (1) the level of 

activity (meters purchased and installed or exchanged) ; and (2) the unit cost to purchase, fabricate and 

install the meter (dollars per meter).  A summary of 2009 projections as well as 2010-2011 forecast new 

and replacement meter activities, unit costs, and expenditures follows in Table C-9-5, below.  The level 

of activities combined with the unit cost form the basis for the total expenditures. 
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Table C-9-5:  Forecast Meters Activities, Unit Costs, Expenditures 

2009
Projection

2010
Forecast

2011
Forecast

Activities
Meters - New 6,120 5,600 5,850
Meters - Exchange 46,700 60,255 60,175
Meters - Total 52,820 65,855 66,025

Unit Costs ($/meter)
Meters 265 299 314

Expenditures ($millions)
Meters - New 1.5 1.5 1.6
Meters - Exchange/Other 12.5 18.2 19.1
Meters - Total 14.0 19.7 20.7

 

(i) Meters Activity Levels 

The forecast level of meter activity is typically derived from the sum of the customer additions and the 

meter exchange forecasts.  The meter forecast for new customers is derived directly from the forecast 

of customer additions using a one to one ratio.  The forecast level of meter exchange activity to service 

existing customers is driven by life expectancy of meters and the total size of the meter population.    

 

In the past four years, there were two specific drivers that significantly influenced the meter recall 

schedule for Terasen Gas. Prior to 2006, Terasen Gas managed the residential meter fleet to a 28 year 

life span enabled by one maintenance and recondition operation at the midpoint of this 28 year life.  

This resulted in a meter recall frequency of 14 years.  Communications with vendors, ongoing 

discussions within the Canadian Gas Association Measurement Committee and the Company’s own 

internal analysis, provided Terasen Gas the confidence to target a 20 year life span for the residential 

meter fleet without a mid-life recondition operation.  This allowed Terasen Gas to temporarily reduce 

the number of meter recalls from between 40,000 to 50,000 meter recalls annually to a range between 

25,000 to 35,000 recalls annually over the period 2006 - 2008.  The reduction in the number of recalls 

brought the demographics of the meter fleet in line with a 20 year life expectancy, which provided both 

customers and the shareholder with the cost benefits of previous investments in the fleet.  
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Beginning in 2009, the number of meter exchanges has increased as it is no longer viable to maintain the 

lower exchange levels due to the aging meter fleet.  In addition, during the late 1990s, certain batches of 

meters comprised with components constructed with less durable materials were installed within the 

meter fleet.  Although the vendor has since re-designed the meter to address this concern, TGI believes 

it is prudent to proactively remove these meters from the fleet to prevent unscheduled failures.  As 

such, in order to address the aging fleet and remove from service the meters with a predicted shorter 

life span, the forecasted meter recalls must be increased to 60,000 recalls annually through the period 

covered by this application.  We believe this meter recall frequency reflects the long term objectives of 

the fleet management program and will ensure the customers of Terasen Gas will continue to receive 

service that is both cost effective and reliable.  

(ii) Meters Unit Costs 

Meter unit cost, which is the second consideration in establishing the forecast expenditure requirement 

for meters, is influenced by the type, size, and design of the meter, installation, fabrication and 

exchange conditions and the timing of bulk meter purchases.  A blended unit cost of all customer types 

is used for meter exchanges and installs. Meter unit costs can range from $75 to $100,000 depending on 

the customer requirements. The meter unit cost consists of approximately 50 per cent labour and 50 per 

cent non-labour costs. 

  

Unit costs for meters for 2010 and 2011 are based on 2009 projections adjusted for increased regulator 

replacement program expenditures, IFRS accounting changes, inflation on labour (2 per cent in 2010 and 

6 per cent in 2011) and materials (2 per cent).  Meter material costs have been relatively stable with CPI 

type inflation however Terasen Gas labour rates are fluctuating in both 2010 and 2011 due to wage rate 

increases of 3 per cent, pension and benefit changes and the impact of IFRS accounting changes. 

(a) Meters Expenditure Levels 

The Meters expenditures forecast for 2010 and 2011 are $19.7 and $20.7 million respectively. Meters 

expenditures are largely variable and rise and fall with meter exchange and customer additions activity 

levels. The forecast decrease in customer additions activity levels and the forecast increase in meter 

exchange activity levels are reflected in the aggregate expenditure requested.  Included in the Meters 

expenditure requirement is an amount of $2.1 million for Terasen Gas’ ongoing regulator ever-greening 

program.  In 2003, Terasen Gas began a program of replacing regulators at the same time as the meter 

exchanges were completed at the customer’s premise.  TGI believes these expenditures are prudent and 

reasonable in providing meters to serve new and existing customers.   
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(d) Category A Summary 

The forecasts for 2010-11 have been developed in a manner consistent with recent historical data and 

are based on projected customer additions and current unit costs escalated by inflation. The ratios of 

mains and service lines used to develop the forecast activity are consistent with 2006-2008 averages.  

The number of meter exchanges has increased from the PBR Period as it is no longer viable to maintain 

the lower exchange levels due to the age of the meter fleet and anticipated early failures for some 

batches of meters purchased in the 1990’s. 

 

Customer additions, which drive main, service and meter activity, are expected to decline in 2009 with 

forecasted numbers 34 per cent lower than the 2008 actuals of 9,256.  This declining trend is expected 

to continue into 2010/2011 as customer additions decline further to approximately 5,600 for 2010 (39 

per cent lower than 2008 actuals) and 5,850 for 2011.  For further information on forecast customer 

additions see Part III, Section C, Tab 4, Table C-4-1.  

 

As previously noted, a portion of the costs of Category A activities is paid directly by new customers. 

CIAC are funds received from customers and developers to offset Category A expenditures when the 

main extension fails Terasen Gas’ economic test or when the estimated service line installation cost is 

greater than the Service Line Cost Allowance. This fee is treated as a CIAC. CIAC are not included in the 

Category A capital forecasts but are accounted for separately. CIAC additions for Category A capital for 

2010 - 2011 are forecast at $1.0 million and $0.7 million, respectively.  The detailed forecast CIAC for 

2010/2011 can be found in Table C-9-12. 

 

The Category A capital costs forecast for 2010 and 2011 represent the level of this type of capital 

required to provide safe, reliable and efficient service to new and existing customers of Terasen Gas.  

TGI seeks approval of a Category A capital plan of $41.8 million in 2010 and $44.6 million in 2011 in 

order to provide the products and services that new and existing customers expect.  

(2) CATEGORY B - TRANSMISSION AND DISTRIBUTION SYSTEMS INTEGRITY AND RELIABILITY 

The capital expenditures within Category B include gas system improvements to add capacity to the 

distribution and transmission system in order to meet customer growth and to ensure the safety and 

reliability of the system. Projects of a special nature, generally those with project budgets greater than 

$5 million, have typically been reviewed by the Commission through a separate CPCN process.  

 

For Transmission, the key tool used to determine the capital requirements is the Company’s long range 

(typically 20 years) capacity addition plan, using a system hydraulic process.  It accounts for the hourly 

demand variations of heat sensitive load, the amount of line pack available within the transmission 
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system, as well as any midstream benefit.  Long range planning for transmission facilities is necessary to 

account for the long lead times for typical large infrastructure projects (i.e. regulatory approvals, public 

consultation, conceptual design, detailed engineering, and construction schedules).  The plan optimizes 

the transmission capacity additions to meet the forecasted demand from core marketing customers 

under design temperature conditions and firm transportation from industrial customers.  It is updated 

annually and reported in the Company’s Resource Plan. 

 

Similarly, for Distribution, the key tool used to determine the capital requirements necessary for these 

facilities is the Company’s five-year infrastructure plan. This plan is developed using a detailed network 

analysis process that incorporates the needs of each community with different weather patterns, 

growth rates, geographic location, and specific customer attributes and is updated annually. The 

planning cycle starts with gathering pressure information from hundreds of points throughout the 

system, which is then adjusted for weather differences. Computer programs are used to analyze the 

flows on gas distribution grids and the transmission system to model growth and to develop a plan that 

minimizes the long-term costs of meeting customer needs while meeting appropriate codes and 

standards.  After flow requirements are understood, the other components of the system (such as gate 

stations, odourant facilities, metering, etc.) are analyzed to ensure everything meets the design 

conditions. Once the network analysis of the distribution system is complete, specific projects to meet 

the load growth are determined, evaluated and prioritized. The evaluation is centered on ensuring that 

undue risk is not taken with regard to meeting peak day obligations or compromising system integrity. 

Where possible, procedures such as manual control are examined as a way to defer the requirement for 

projects. The final output of the review is the five-year integrity infrastructure plan which is then used to 

create the five-year budget for Category B expenditures. 

(a) Category B Expenditures 2010-2011 

The forecast expenditures for Distribution and Transmission plant are outlined in Table C-9-6 below.  

The forecast of Category B expenditures for 2010 -2011 was based on identifiable projects and the five 

year infrastructure plan and represents a prudent and reasonable level to provide reliable service.  

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 9:  CAPITAL EXPENDITURES  PAGE 454 

Table C-9-6:  Forecast Transmission and Distribution Plant Expenditures 

  

2009 2010 2011
Projection Forecast Forecast

   Transmission Plant under $5 million 11.3          10.0         9.2          
   Transmission Plant over $5 million -           2.2           16.0        
   Distribution Plant under $5 million 8.7            8.4           6.8          
Total Nominal 20.0          20.6         31.9        
Total Real 20.0          20.3         30.7        
   Average Customers 833,798    839,949   845,633  
Total Nominal $/Customer 24.0          24.6         37.7        
Total Real $/Customer 24.0          24.1         36.3        

Note:  Expenditures in $million; Real totals in 2009 values  
 

The Category B expenditures for 2010 - 2011 presented in this Application are higher than the average 

spending during the 2004 – 2009 PBR Period, and that provided for in the 2003 Decision, primarily as a 

result of the Company’s proposed change to the CPCN filing threshold, from $5 million to $20 million.  

As highlighted in Table C-9-6, line item Transmission Plant over $5 million, changing the CPCN filing 

threshold will lead to an increase in expenditures reported in Category B for 2010 and 2011 respectively 

of $2 million and $16 million per year, expenditures that otherwise would have been reported under 

CPCN status.  Details of these projects are outlined under Section (ii) Transmission Category B Capital 

below. 

 

Excluding the effect of the proposed change to the CPCN filing threshold, the anticipated level of 

Category B expenditures for 2010 and 2011 is comparable to prior year actuals and the 2003 Decision. 

TGI believes it is also a prudent and reasonable amount of capital investment, particularly when 

considered in terms of the nature of the Terasen Gas system and its age. Terasen Gas services a large 

and diverse customer base with approximately 21,000 km of distribution and transmission pipeline 

system, hundreds of gate stations, eight compressor stations and a LNG facility. Much of the 

infrastructure is over forty years old and requires a significantly higher level of expenditures when 

compared to new facilities to ensure that the Company meets its commitment to public safety, and its 

obligation to provide reliable service. 

(i) Distribution Category B Capital 

Investments in Category B Capital are required for the distribution system to maintain a high degree of 

system availability while protecting the public, customers and employees. Category B type of 

expenditures mitigate the risk of loss from system outages and business interruptions. Safety, reliability 

and growth expenditures are becoming increasingly important as insurance deductibles have escalated 

substantially for system outages and business interruption. 
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Table C-9-7 below summarizes Category B – Distribution plant for 2010 and 2011.  The forecast was 

developed as discussed earlier, based on specific identifiable projects in the forecast period, together 

with the five-year infrastructure plan.  System improvements, required for customer growth are 

projected to be $2.2 million in 2010 and $1.9 million in 2011.  Station telemetry and odorant upgrades, 

required by customer growth and changes to facility requirements (security, seismic, operating, safety) 

amount to $3.2 million of Category B expenditures in 2010 and $3.9 million in 2011.   The remaining 

integrity and reliability related dollars of $3.1 million and $1.0 million are required for miscellaneous 

cathodic protection, valve sectionalization and distribution lateral projects in 2010 and 2011. 

 

Table C-9-7:  Forecast Distribution Plant Expenditures 

 

2009 2010 2011
Projection Forecast Forecast

   System Improvements 4.0            2.2          1.9          
   Station Upgrades 3.8            3.2          3.9          
   Miscellaneous 0.9            3.1          1.0          
Total Nominal 8.7            8.4          6.8          
Total Real 8.7            8.2          6.5          
   Average Customers 833,798    839,949  845,633  
Total Nominal $/Customer 10.4          10.0        8.0          
Total Real $/Customer 10.4          9.8          7.7          

Note:  Expenditures in $million; Real totals in 2009 values  
 

The forecast total of $8.4 million and $6.8 million for 2010 and 2011 respectively, which is lower than 

the past five years historical average of $9.9 million and comparable to the $8 million provided for the 

2003 Decision, represents a prudent level when considered in terms of customer growth forecasts, the 

age of the system, provincial geography, public and consumer expectations for safety and reliability, 

environmental and legislative impacts and new provincial carbon emission reduction initiatives. 

(ii) Transmission Category B Capital 

The transmission-related capital expenditures within Category B include system capacity improvements 

to meet core customer growth, and expenditures related to ensuring safety and reliability of the 

transmission system, as well as to minimize impact to the environment.  Most of the Category B projects 

cover a range of projects with values less than $1 million each, with some exceptions where mentioned. 

 

Table C-9-8 below summarizes Category B – Transmission plant for 2010 and 2011.  The proposed 

annual budgets for Category B Transmission expenditures are $12.2 million and $25.2 million, including 

$10 and $9.2 million in expenditures for projects under $5 million, for 2010 and 2011, respectively.  
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These amounts are higher than the $8.5 million annual average expenditures from 2004 to 2009, but the 

marginal increase over the 5-year average amount is only due to the inclusion of major inspection costs 

and capitalization of compressor overhauls as the result of IFRS requirement discussed in Part III, Section 

C, Tab 11, Accounting and Other Policies.  Terasen Gas expects that ongoing Category B type of these 

expenditures will remain relatively constant into the future.  

 

Table C-9-8:  Forecast Transmission Plant Expenditures 

  

2009 2010 2011
Projection Forecast Forecast

   Pipeline 6.9             7.3          19.0        
   Compression 1.6             1.2          1.3          
   LNG 0.2             0.5          2.1          
   Miscellaneous 2.6             3.2          2.7          
Total Nominal 11.3           12.2        25.2        
Total Real 11.3           12.0        24.2        
   Average Customers 833,798     839,949  845,633  
Total Nominal $/Customer 13.6           14.6        29.8        
Total Real $/Customer 13.6           14.3        28.6        

Note:  Expenditures in $millions; Real totals in 2009 values  
 

Pipeline expenditures for upgrading and replacing pipeline assets are anticipated to be $7.3 million in 

2010 and $19.0 million in 2011.  This includes two significant projects:  Kootenay River Crossing 

Replacement and Huntingdon Alternative Interconnection for Security of Supply.   

 

The 8 inch aerial crossing of the Kootenay River at Shoreacres, a component of Castlegar-Nelson 6 inch 

pipeline, is reaching its structural life expectancy.  The options being considered to replace the existing 

crossing include a pipeline route, a horizontal directional drilling pipeline crossing, and a replacement 

aerial crossing.  The replacement is expected to be in-service in 2011 with an order of magnitude cost 

estimate at $6.2 million.  

 

The Huntingdon-Sumas hub is a composite of interconnecting facilities from the Westcoast Pipeline, 

Terasen Gas and Williams Pipeline.  The Terasen Gas’ Huntingdon Flow Control Station (Huntingdon) 

located at the hub is the single supply point to over 570,000 gas customers located in the Lower 

Mainland, Sunshine Coast and Vancouver Island.  A single event failure at this supply point in a relatively 

short duration (3-4 hours) would create a significant gas service interruption which potentially could 

take weeks to recover.   For example, Terasen Gas nearly experienced a large outage in November 2008, 

when it was forced to shut-in all gas supply to the Lower Mainland and Vancouver Island for nearly 3 

hours with no alternative, due to damage at a single-point of failure at Huntingdon.  To minimize these 
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risks, the proposed interconnection, consisting of a new interconnect with the Westcoast Pipeline 

upstream of Huntingdon, a new pipeline from the new interconnect to the Coastal Transmission System 

downstream of Huntingdon, and a measurement and flow control facility, is to provide an alternative 

supply route to the gas customers in the event of a failure at the Huntingdon-Sumas hub.  The proposed 

alternative interconnection is estimated at $12.2 million and is expected to be in service in 2011.  

 

Pipeline relocation and road crossing upgrade costs are estimated at $1.2 million and $1.1 million for 

2010 and 2011, respectively.  Some portion of the actual expenditures may be recovered depending on 

third parties involved, and subject to negotiation, legal proceedings, and insurance claims.  Natural 

hazards from geotechnical and hydrological sources are proactively managed and areas of potential high 

risks are to be systematically remedied at an annual expenditure of $0.6 million.  The potential of 

washouts of pipelines from spring freshets and winter storms is a recurring concern in system reliability, 

and a contingency allowance of $1.0 million is planned to facilitate the subsequent reactive remedial 

work from a major washout.  

 

Expenditures for Compression are anticipated to be $1.2 million in 2010 and $1.3 million in 2011.  These 

projects will reduce the risk of having inadequate capability to meet core loads during peak season due 

to obsolete control components and will increase unit availability and reliability for long term gas 

nomination customers. 

 

LNG expenditures include upgrades to existing LNG storage facilities such as piping, insulation, heat 

exchangers, valves, regulators, controllers, and other components to ensure safe and efficient 

operations.  These expenditures are anticipated to be $0.5 and 2.1 million in 2010 and 2011 and include  

upgrades to boil-off compression at the Tilbury LNG Facility, and a new LNG road tanker and a high 

volume gas fired LNG vaporizer for the temporary supply of natural gas for planned or emergency work 

while maintaining gas service to customers.   Not included in the forecast are expenditures related to 

the purchase of land adjacent to the Tilbury LNG plant.  The Company intends to file a CPCN Application 

with the Commission for approval of this purchase in 2009. 

 

Expenditures in the Miscellaneous category include a combination of projects to ensure the integrity 

and reliability of the Transmission system including cathodic protection, minor pipe replacements, and 

upgrades to the SCADA system used to monitor and control the operation of the Terasen Gas system to 

meet its customer gas requirement.  To accommodate technology and business changes, the system 

must be regularly enhanced to meet the changing business and operating requirements as the SCADA 

system must operate reliably and without interruption. 

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 9:  CAPITAL EXPENDITURES  PAGE 458 

The proposed level of expenditures is considered prudent and is required to ensure that Terasen Gas’ 

commitments to public safety, code requirements, environmental performance and its obligation to 

provide reliable service are met. 

(3) CATEGORY C - ALL OTHER PLANT 

Capital expenditures for all other plant are included in Category C and split between IT and “Non-IT”. 

Non-IT expenditures include costs associated with plant, labour, and equipment required for the 

alteration and replacement of gas mains, gas services, and pressure regulator stations; the acquisition or 

leasing of land; facilities including station buildings, facilities equipment; telecommunications 

infrastructure; specialized tools and equipment; and radio system upgrades. IT expenditures include 

costs associated with information technology hardware, infrastructure, and software requirements.  

(a) Category C Expenditures 2010 - 2011 

Table C-9-9 below summarizes Category C – All Other Plant for 2010 and 2011.   

 

Table C-9-9:  Forecast All Other Plant Expenditures 

 

2009 2010 2011
Projection Forecast Forecast

   IT Projects 16.0           18.0         18.0        
   Non-IT Projects 14.9           16.8         16.7        
Total Nominal 30.9           34.8         34.7        
Total Real 30.9           34.1         33.3        
   Average Customers 833,798     839,949   845,633  
Total Nominal $/Customer 37.0           41.4         41.0        
Total Real $/Customer 37.0           40.6         39.4        

Note:  Expenditures in $millions; Real totals in 2009 values  
 

In 2010, of the $41.4 million in total expenditures, $21.6 million or 52 per cent will be incurred in 

maintaining the integrity of the distribution infrastructure, acquiring real property and supporting 

facilities, upgrading communications and telemetry systems, and providing tools and equipment. The 

remaining capital, 48 per cent or $19.8 million, will be incurred for the replacement, acquisition, and 

implementation of IT hardware, software, and related infrastructure.  The expenditures are discussed 

further below. 

(b) IT Capital 

IT expenditures in Category C excluding those approved through CPCNs are categorized into three areas: 
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• new implementation for business units; 

• technology sustainment and upgrading; and  

• security / risk mitigation 

 

A key driver of IT expenditures is changing business process needs. The operating departments within 

Terasen Gas continually seek to identify more efficient or effective processes as well as to permit the 

Company to preserve efficiencies that have been attained.  As a result, investments in information 

technology and supporting applications are required.  In addition, IT capital expenditures are also made 

to allow the operating departments to comply with changing regulations and external requirements that 

demand compliance.  

 

A second requirement for IT expenditures is the need to sustain and upgrade hardware and software. 

Keeping up with evolving technologies is a struggle for all companies. New infrastructure and new 

application versions have become commonplace throughout the IT industry. At times, the turnaround 

from new to discontinued application versions can be as short as 18 months.  Larger application vendors 

(i.e. GE Smallworld and SAP) have scheduled version updates that incorporate new changes and 

additional functionality to the application, incorporate correction patches into the core system and take 

advantage of improvements in infrastructure.  Many software and hardware vendors typically abandon 

older versions and withdraw support as their new version becomes available.  Consequently, continuous 

sustainment investments must be made to replace these older applications and technologies.  This 

sustainment cycle also requires the upgrading and replacement of desktop computer technologies in 

order to operate more advanced versions of the software applications. 

 

The focus on IT security has increased steadily. A dramatic shift in security threats began early in 2001. 

This is primarily due to the increased use of Internet e-mail functionality and the escalating threat of 

external hackers. These security threats have increased to exploit weaknesses in all areas of network 

and software applications. The increased use of the Internet to support business processes requires 

additional investment in the protection of those processes and associated data. IT security must now be 

implemented with a depth model that uses many layers of differing protection but still offers the 

capability to support business requirements.  

 

Recent events have also caused all companies in North America to evaluate their DRP. Historically, the 

Company had utilized a point solution strategy where certain key applications had remote fail-over 

capability. While this provided capabilities for a single application, it did not provide the breadth of a 

true DRP required for business continuity.  Under the ownership of KMI, the Company had intended to 
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utilize many of the resources made available by KMI for a more comprehensive and cost-effective DRP 

strategy. With the sale of Terasen to Fortis, these plans are no longer viable and the Company must now 

make the investment to mitigate the risk to the business and its customers. 

 

The demand for IT capital investment is significant. It is the IT department’s experience that the demand 

outpaces the Company’s capacity to execute. It is also the Company’s experience that not all projects 

that are implemented at the end of the year were identified during the prior year budgeting process. 

The capability of the business units to invest resources required to successfully implement new solutions 

must be balanced against operational demands.   

 

Terasen Gas has implemented and continues to refine a governance structure to ensure that the 

demand for capital investment is prioritized, justified and authorized in a prudent manner. The current 

governance structure for investment of IT capital starts with the written justification or business case. 

The level of detail is commensurate to the level of complexity of the project. For projects such as annual 

refresh of desktops or servers, a simple one justification is deemed sufficient. In cases where the project 

impacts multiple business units or is of significant spend, greater levels of detail are required. Once the 

business case is approved by the respective vice president as a business unit priority, it is submitted to 

the Utility Operating Committee Capital Management group. This group consists of the key 

representatives from IT, Finance, Regulatory, Distribution, Transmission, Marketing, and Engineering 

Services. It is the responsibility of this group to review the business cases and collectively determine the 

appropriateness of the cost against the value and business priorities.  

 

Terasen Gas believes the trend of higher investment in IT spend will continue to put demand on 

resources. In light of this trend, Terasen Gas is currently examining the scope and effort of implementing 

additional business processes and tools (i.e. portfolio management and benefit realization tracking) to 

these key assets.  The capital request for IT investment is forecast at an amount in 2010 and 2011 that 

TGI can prudently execute while meeting the top priorities of the business.   

 

The Company is forecasting an increase of $2 million in 2010 from the 2009 total of $16 million to a total 

of $18 million per year for each of 2010 and 2011.  The currently identified projects for 2010 and 2011 

have a combined cost of approximately $45 million. The discrepancy between the identified capital 

expenditures to date and the proposed capital budget of $18 million per year is due in large part to 

where each project is in terms of its respective justification development. Some projects are well 

understood, such as desktop refresh, and some are still in the initial concept development stage.  It is 

Terasen Gas’ experience that not all projects that are identified at the point of budget creation prove to 

withstand the further scrutiny of the business case development and prioritization process.  
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It is also Terasen Gas’ experience that up to 30 per cent of projects that are approved by year end were 

not identified at the point where the initial budget was created. Business priorities change throughout 

the year as the company responds to changing internal priorities or external demands. It is critical that 

the Company have the flexibility to adapt its plans to these changing demands.  

 

Another factor to be considered in determining the proposed budget is the Company’s ability to execute 

on IT projects. For projects that require significant business involvement, the business must prioritize 

between IT project commitments and other business imperatives. Over the years, Terasen Gas has 

invested time and effort on technology that enables operational efficiencies and the integration of 

business processes spanning multiple business units.  Consequently, TGI has to ensure that all affected 

groups are coordinated and have the same ability to commit resources to projects that impact them all. 

As a rule, Terasen Gas does not have the staffing levels in the operating departments to undertake 

multiple significant projects in IT, their own business initiatives and continue to provide quality service 

to its customers simultaneously.  

 

TGI feels it is the responsible position to manage to a realistic ability to execute as opposed to budget on 

the assumption that all identified projects will be approved and executed.  The forecasted expenditures 

are in line with historical spend. The incremental $2 million from 2009 to a total of $18 million per year 

in each of 2010 ad 2011 reflects the costs anticipated with the investment required for DRP. 

(c) Non-IT Category C Capital Expenditures  

The Non-IT Category C forecast for 2009 is $14.9 million with the proposed requirement for 2010 and 

2011 being $16.8 and $16.7 million, respectively.   Terasen Gas considers the proposed levels to be 

prudent and reasonable for projects and equipment in this category. 

 

Table C-9-10:  Forecast Non-IT Capital Expenditures 

2009 2010 2011
Projection Forecast Forecast

   Main & Service Renewals/Alterations 5.0             7.3             7.6            
   Other Non-IT 9.9             9.5             9.1            
   Total Non-IT Projects 14.9           16.8           16.7          
   Average Customers 833,798     839,949     845,633    
Total Nominal $/Customer 17.8           20.0           19.7          
Total Real $/Customer 17.8           19.6           18.9          

Note:  Expenditures in $millions; Real totals in 2009 values  
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The Non-IT capital forecast is developed from an assessment of historical expenditure levels together 

with an allocation of funds for specifically identified projects and equipment.   

 

The projected expenditure for Mains and Services Replacements and Alterations for 2010 is $7.3 million 

and for 2011 is $7.6 million, levels that are consistent with 2008 actuals of $7.5 million. Both the mains 

and services alterations component of this expenditure, generally driven and paid for by third parties 

and infrastructure construction activity, is projected to decrease in 2009 leading to an overall forecast of  

$5.0 million in this category.  The results of the annual leak survey and the documented history of leak 

occurrence drive the determination of the appropriate level of expenditure for mains and services 

replacement on any particular section of the distribution system. 

 

Terasen Gas is taking a number of steps where prudent to manage, mitigate, and avoid Non-IT Category 

C costs, including mains and services replacement expenditures, which consume a significant portion of 

the Category C budget.  In its efforts to minimize unit costs while maintaining high standards of system 

reliability, Terasen Gas utilizes various alternative excavating techniques and trenchless technologies, as 

well as various alternative approaches to crew structure and job logistics.  Furthermore, Terasen Gas 

continues to install new mains and services using polyethylene pipe which lasts longer than steel and is 

less subject to corrosive activity. 

 

The projected expenditures for Other Non-IT projects for 2010 and 2011 are $9.5 and $9.1 million, 

respectively.  These expenditures include purchases for tools and equipment, office furniture and 

equipment, and facilities.  The projected tools and equipment expenditures of $3.6 million for 2010 and 

$3.5 million in 2011 are associated with replacing and upgrading existing equipment, together with 

additions to provide for technological and methodology changes.   Maintaining the emergency response 

capability has required Terasen Gas to outfit more employees with broader tool sets, including pipe 

locators and temporary repair tools (squeeze-offs). In the Distribution area, ongoing changes in station 

components, such as gauges and telemetry, have driven the need to acquire up-to-date tools to 

measure and assess station flow indicators.  The projected expenditures for the improvement or 

replacement of structures, office furniture, and equipment replacement are $3.2 million and $3.4 

million.   

 

Hazard mitigation activities, such as service overbuilds, exposed services, protection posts, venting 

hazards and others, are another major component of Other Non-IT Category C capital.  Hazards are 

identified during leak surveys, meter reading or as a result of observations by Terasen Gas employees.  

Most hazards are created as a result of customer activities, i.e. building over the meter set or running 

line of the service.  Each reported hazard must be validated, prioritized and scheduled for correction.  



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 9:  CAPITAL EXPENDITURES  PAGE 463 

The centralized identification, tracking and management of hazards are relatively new at Terasen Gas, 

having been in place for approximately six years.  As a result of the current downturn in the economy, 

Terasen Gas has the workforce capacity to increase the number of hazards addressed annually.  

Escalation of the hazards mitigation program will result in a reduction of risks to the public as well as 

Terasen Gas plant and employees. For 2010 and 2011, the requirement is $2 million annually. Terasen 

Gas must continue to meet all regulatory requirements including repairing hazards created by customer 

activities. TGI considers the annual amount being requested reasonable and prudent to mitigate 

identified hazards. 

 

As the Distribution system ages and grows and additional hazards are identified, expenditures in 

Category C will increase. The pace of technological change continues to trigger expenditures to respond 

to and keep pace with industry and public expectations. Inflationary pressures from labour, materials 

and services continue. The forecast of $16.8 and $16.7 million for 2010 and 2011, respectively, for Non 

IT Capital represents a prudent level when considered in terms of customer growth forecasts, the age of 

the system and structures, provincial geography, public and consumer expectations for safety and 

reliability, and tool and equipment requirements. 

(4) CERTIFICATES OF PUBLIC CONVENIENCE AND NECESSITY 

Under the PBR Agreement, large capital expenditures over $5 million (excluding AFUDC) require 

additional approval from the Commission through a CPCN application process that discloses the project 

description and justification, establishes the timetable for the project, and details the legal, 

environmental, and other regulatory requirements.  During the PBR Period, the Company has filed CPCN 

applications for projects exceeding $5 million (excluding AFUDC) and excluded these expenditures from 

the capital formula.  The projects were added to rate base at the start of the year following when the 

project was put into service.   

 

With the adoption of IFRS, Terasen Gas proposes a change to this accounting treatment in 2010 to allow 

future projects to be added into rate base when the project is put into service.  IAS 16 requires that 

property, plant, and equipment (“PPE”) commence depreciation when it is available for use.  To allow 

depreciation to commence, the asset must be included in rate base.  Therefore, the Company believes 

that it is necessary to include assets in rate base once the project is in service and available for use. 

 

Terasen Gas also respectfully requests the approval to increase the CPCN filing threshold from $5 million 

to $20 million to improve regulatory efficiency and refocus resources to serve the requirements of new 

and existing customers.  The Company will continue to act in the best interest of customers and 

demonstrate diligence through its approval process.  TGI also believes that a $5 million dollar threshold 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 9:  CAPITAL EXPENDITURES  PAGE 464 

is too low because it would capture projects that are generally not of a complex or significant nature and 

that do not warrant the cost and administrative burden on all parties of a separate CPCN Application.  

TGI believes that the threshold should be raised to $20 million to restrict CPCN Applications to projects 

that are relatively more complex and significant.  All of TGI’s capital projects would still be transparent 

to the Commission, customers and stakeholders in TGI’s Revenue Requirements and Resource Plan 

applications.  The Commission would have the discretion to require TGI to file a CPCN Application for 

any project, regardless of its cost.  In addition, to the extent that capital projects between $5 and $20 

million arise in 2011 and 2012 that have not been forecasted and incorporated into rates, such projects 

would not earn a return for the period the capital is in service during the 2010/2011 forecast period.  

 

By increasing the threshold level for CPCN filings, this has the effect of increasing regular base capital 

(Categories A, B, C) expenditures on relative basis when comparing 2010/2011 to years 2009 and prior 

when the CPCN threshold was set at $5 million. 

 

Considering a $20 million threshold, the table below identifies the forecast costs for major capital 

projects subject to CPCN applications for 2010 to 2011. 

 

Table C-9-11:  Forecast CPCN Expenditures ($millions)201

2009 2010 2011
Projection Forecast Forecast

CPCNs
   Vancouver Low Pressure Replacement 0.3            -          -          
   Fraser River South Arm Rehabilitation 25.0          0.5          -          

Anticipated CPCNs
   Okanagan Reinforcement Project 0.5            0.5          0.5          
   Customer Care Enhancement Project 7.5            49.7        57.8        
Total Nominal 33.2          50.7        58.3        
Total Real 33.2          49.7        56.0        
   Average Customers 833,798    839,949  845,633  
Total Nominal $/Customer 39.8 60.3 68.9
Total Real $/Customer 39.8 59.2 66.3

Note:  Expenditures in $millions; Real totals in 2009 values

 

 

(a) Fraser River South Arm Rehabilitation 

As a component of the Coastal Transmission System, the Fraser River South Arm Crossings, comprised of 

a 24 inch and a 20 inch pipeline trenched across the river bed are potential for failure from a major 

seismic event. With the decision from BCUC granting a CPCN as per Order No. C-2-09, Terasen Gas is 

                                                           
201  Total nominal per Part III, Section C, Tab 13, Schedule 43, Line 18 
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proceeding with the installation of horizontal directional drill pipelines of the same size and at the same 

location to replace existing buried crossings.  The project is estimated to cost $27.3 million and is 

expected to be in service by 2010. 

(b) Okanagan Reinforcement Project 

The Interior Transmission System (“ITS”) which transports gas to the Thompson, Okanagan and 

Kootenay regions in the interior of B.C. requires a system capacity addition as early as 2016 to meet 

demand due to forecast core customer market growth.  In addition, FortisBC has indicated in the current 

draft of its 2008 Resource Plan that it is considering  the addition of  a gas fired generation facility in the 

Kelowna area possibly by the winter of 2014, which would accelerate the reinforcement schedule of the 

ITS.  The option of the addition of a pipeline loop from Penticton to Naramata and a unit addition at 

Kitchener-B Compressor Station, and the alternative of a 1.0 Bcf peakshaving LNG facility to be located 

in the Northern Okanagan are under consideration.  The $72.0 million in the budget reflects the total 

estimated cost for the pipe and compression option only.  

(c) Customer Care Enhancement Project 

Since 2002, Terasen Gas has procured its customer care services including the call centre, meter reading, 

billing and collection activities through a Business Process Outsourcing (“BPO”) agreement with CWLP, 

providing value to customers over the years.  However, changes in the outsourcing services 

marketplace; changes in Terasen Gas’ business environment driven by public policy on energy use and 

the environmental impacts; increased complexity of billing requirements; and evolving customer 

expectations necessitate that Terasen Gas review its customer care model and arrangement to ensure 

they provide the services required to meet the needs of customers going forward. 

 

Areas under review include ensuring greater flexibility to respond to changes in the business 

environment, ensuring the Customer Information System application and hardware provide the 

functionality required, and having process ownership and accountability for key customer contact 

points, key business processes and supporting technologies. A CPCN application for this initiative was 

filed in June 2009.  

(d) Advanced Metering Project 

As a follow-up to the Customer Care Enhancement CPCN, Terasen Gas is assessing the value proposition 

associated with implementing Advanced Metering technology as an opportunity to provide customers 

with information to manage their energy consumption and to meet future meter reading requirements 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 9:  CAPITAL EXPENDITURES  PAGE 466 

of Terasen Gas.  The timing for filing of a CPCN application is dependent upon the results of the business 

requirements and technology evaluation.    

(5) MAIN EXTENSION TEST  

As presented in the “Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. Main Extension Report for 

2008 Year End” (“2008 Main Extension Report”), the main extensions installed in 2008 are economical 

and do not harm existing customers.202

(6) CONTRIBUTIONS IN AID OF CONSTRUCTION (CIAC) 

  

 

Since January 1, 2008, both TGI and TGVI are required to meet an aggregate PI threshold of 1.1 for main 

extensions.  The results presented in the 2008 Main Extension Report demonstrate that on a portfolio 

basis, the main extensions installed in 2008 are economical and do not harm existing customers because 

the average actual PI for TGI is 1.2, higher than the threshold of 1.1.  Therefore, we believe no change is 

required to the main extension policy and the aggregate PI threshold of 1.1.  

 

We will continue to provide an annual main extension report and if appropriate will propose changes to 

the main extension policy. 

The table below summarizes Terasen Gas’ CIAC anticipated CIAC recoveries for 2010 – 2011. 

 

Table C-9-12:  Forecast Contributions in Aid of Construction203

2009 2010 2011
Projection Forecast Forecast

   Category A - Customer Additions (3.2)           1.0          (0.7)         
   Category B - System Reliability & Integrity (0.8)           (2.7)         (0.9)         
   Category C - IT and Non-IT (2.6)           (2.0)         (2.0)         
   Category D - CPCN -            -          -          
   Category F - Retirements (0.2)           (0.3)         (0.3)         
Total Nominal (6.7)           (4.0)         (3.9)         
Total Real (6.7)           (3.9)         (3.7)         
   Average Customers 833,798    839,949  845,633  
Total Nominal $/Customer (8.1)           (4.7)         (4.6)         
Total Real $/Customer (8.1)           (4.6)         (4.4)         

Note:  Expenditures in $millions; Real totals in 2009 values

 

  

                                                           
202  See Appendix E-2 for a copy of 2008 Main Extension Report 
203  Total nominal per Part III, Section C, Tab 13, Schedules 52 and 53, Line 12, Column (4) less Gateway Project 

contribution amounts of $6.8 million in 2010 and $10.4 million in 2011 (Tab 13, Schedule 43, Line 5) 
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CIAC for 2010 and 2011 are based on recoveries for the projected customer additions and anticipated 

receivable work.  Contributions of $4.0 and $3.9 million in 2010 and 2011 are anticipated to be lower 

than the average contributions of $8.1 million over the 2003 – 2008 period due to the elimination of the 

SLIF in 2008.  Due to the PBR extension for 2008 - 2009, recognition of the SLIF elimination is being 

deferred until 2010 resulting in an understatement of CIAC in 2010.   

 

Contributions for Category B are anticipated to be $2.7 and $0.9 million in 2010 and 2011.  The 

recoveries in this category were budgeted based on historical levels of receivable work for Transmission 

crossing replacements and identified recoverable projects.  Higher CIAC is anticipated in 2010 for an 

identified third party lateral relocation project at Logan Lake.   

 

Contributions for Category C are anticipated to be $2.0 million in 2010 and 2011.  The recoveries in this 

category were budgeted based on the anticipated receivable work for third party alterations.     

(7) ALLOWANCE FOR FUNDS USED DURING CONSTRUCTION (AFUDC) 

The AFUDC rate is based on the Company’s WACC. Therefore the allowance return is calculated by 

multiplying the project financing costs by the Company’s WACC. 

 

Table C-9-13:  Forecast Allowance for Funds Used During Construction 

2009 2010 2011
Projection Forecast Forecast

   Allowance for Funds Used During Construction 1.1             2.1          5.1          
Total Nominal 1.1             2.1          5.1          
Total Real 1.1             2.0          4.9          

Note:  Expenditures in $millions; Real totals in 2009 values  

b) Summary 

The proposed 2010 - 2011 capital budget reflects the appropriate level of capital expenditures needed 

to ensure the safety and reliability of the gas distribution system and provide service to new and existing 

customers.  Terasen Gas believes the forecasted capital costs are prudent and required for Terasen Gas 

to meet the evolving needs of our customers and shareholder.  Terasen Gas requests the approval of 

these capital expenditures. 
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10. Capital Structure 

a) Introduction 

Terasen Gas must be provided with an opportunity to earn a fair return on the capital employed in the 

Company’s ongoing activities.  The opportunity to earn a fair return is a fundamental component of the 

“regulatory compact” between the Company and customers, with customers obtaining the benefit of 

safe, reliable and cost-effective service.  Presently, the deemed capital structure is 64.99 per cent debt 

and 35.01 per cent equity.  On May 15, 2009 the Company filed its ROE and Capital Structure application 

(“ROE Application”) with the Commission requesting an increase in the ROE to 11 per cent, and an 

increase to the deemed equity structure from the current 35.01 per cent to 40 per cent.  Principally, the 

request to increase both the ROE and equity structure has been made so that the Company can 

continue to address the needs of its stakeholders.  To do so it must continue to maintain the financial 

integrity necessary to access debt and equity markets for funding and provide investors and creditors 

with reasonable rates of return that are commensurate with the Company’s risks relative to its utility 

peers and low risk industrial companies.  If approved, the ROE would be effective July 1, 2009 and the 

capital structure of the Company will be adjusted with effect from January 1, 2010. The 2010 and 2011 

revenue requirements included in this Application have been calculated using the currently approved 

equity thickness of 35.01 per cent and approved ROE of 8.47 per cent.   

  

Debt consists of Long-term Debt and Unfunded Debt. The Company’s long-term debt is public debt and 

is widely held by institutional investors.  Unfunded Debt is primarily provided by way of issuance of 

commercial paper backed by a syndicated revolving credit facility provided by a group of major Canadian 

Banks.  Terasen Gas is a wholly-owned subsidiary and receives its equity funding ultimately through 

Fortis.  

b) Review of History Highlights (2003-2009 Actuals)  

The Company has managed all its debt and equity financing activities throughout the PBR Period in a 

prudent and effective manner and since November 2005 in a manner consistent with the ring-fencing 

provisions imposed by the Commission.  A summary of the long-term debt, unfunded debt and equity 

highlights from 2004 to 2009 are summarized below. 

(1) LONG TERM DEBT 

From the beginning of 2004 to the end of 2009 the Company has increased its long-term debt from 

$1,165.4 million to $1,504.3 million, an increase of $338.9 million or 29 per cent.  It has raised $1,120 

million through the issuance of medium term note debentures (“MTN” program).  The maturities ranged 
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from two years, with a floating rate coupon that reset quarterly, to thirty years, with coupons from 5.55 

per cent (September 2006) to 6.55 per cent (February 2009). Over the same period, the Company repaid 

$781.1 million in maturing debt.    

 

The Company issues its MTN Debentures under a Base Shelf Prospectus.  The current Base Shelf 

Prospectus was established pursuant to Commission Order No. G-66-08 issued April 2008, and is valid 

for a period of 25 months, approving the issuance of up to $600 million of MTN Debentures.  At the time 

of this filing, the Company has issued $350 million in debentures and is authorized to issue a further 

$250 million in debentures.    

(2) UNFUNDED DEBT 

The Company maintains a $500 million revolving credit facility to fund working capital, including gas 

supply inventory, and capital expenditures.  Funding is normally obtained through commercial paper 

issuance with terms typically from one to three months.  The average borrowing rates for each of 2004 

to 2008 were 2.17 per cent, 2.78 per cent, 3.99 per cent, 4.70 per cent and 3.38 per cent, respectively.  

Terasen Gas, on average, will maintain unfunded debt in the range of 5 per cent to 15 per cent of total 

debt, although this will vary throughout the year.  At December 31, 2008 the Company had short term 

debt outstanding of $239 million.  

(3) EQUITY 

From 2003 to 2009, equity has increased from $742 million to $859 million, reflecting both growing rate 

base and an increase in the deemed equity component of rate base.    

 

After the acquisition by KMI in 2005, the Commission imposed a number of conditions intended to ring-

fence the Company from its parent companies to preserve the integrity of its capital structure.  These 

restrictions included a prohibition on the payment of dividends unless the Company has in place at least 

as much equity as that deemed by the Commission for rate-making purposes.  The ring-fencing was 

reaffirmed after the acquisition by Fortis in 2007.   

 

Effective January 1, 2006 by Order No. G-14-06, the Commission approved a change to the deemed 

equity component of the Company from 33 per cent to 35 per cent.  Effective January 1, 2007 and 

approved by Commission Order No. G-160-06, the amalgamation of Terasen Gas (Squamish) Inc. (“TGS”) 

with Terasen Gas adjusted the deemed equity component to its currently approved level of 35.01 per 

cent. 
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c) Long-Term Debt 

In this RRA, the Company has projected an issue of $100 million in MTN Debentures in December of 

2009 and a further $100 million in 2011 to fund rate base additions over the next 2 year period.  The 

amount is set out in Part III, Section C, Tab 13, Schedule 66. 

d) Unfunded Debt 

The Company obtains short term funding primarily through the issuance of commercial paper to 

Canadian institutional investors.  The Company backstops the issuance of commercial paper by 

maintaining a $500 million committed credit facility, which provides the Company with crucial liquidity 

should there be constraints in the capital markets that make obtaining cost-effective financing for its 

working capital and debt issuance requirements temporarily unavailable.   

 

The recent financial crisis clearly highlights the importance of the current committed credit facility.  In 

the fall of 2008, the global credit crisis effectively restricted both short and long term issuance in the 

Capital Markets for an extended period of time.  The Company was able to fund through its committed 

credit facility during this period, until a return to more normal market access.  The fallout from the crisis 

has resulted in the failure of several financial institutions.  This has contributed to a restriction of 

available lenders in the Canadian bank market and has led to a tightening in the supply of bank credit 

facilities.  The Company was proactive in extending its credit facility to 2013, positioning it well to 

manage through market disruptions during this period of economic uncertainty.  

e) Equity 

The Company maintains a 35.01 per cent equity structure as deemed by the Commission for rate-

making purposes.  Its equity structure is typically maintained by making adjustments through the 

amount of dividends declared to its parent company on an annual basis.  These adjustments reflect the 

equity related portion of additions to rate base.   

 

In the May 15, 2009 ROE Application submitted to the Commission, the Company is seeking a change to 

the Benchmark ROE and its capital structure.  

f) Forecast of Relevant Interest Rates for 2010 - 2011 

The Company uses independent interest rate forecasts to determine its future interest expense.  The 

rates used for short-term and long-term debt are averages of individual rate forecasts from leading 

economists.  The economists are independent, and are from Canadian chartered banks and the 

Conference Board of Canada.   
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Due to the global credit crisis in the fall of 2008, the Bank of Canada (“BOC”) has decreased the 

overnight rate to historic lows, consistent with the monetary policy of the United States and other G20 

countries in Europe and Asia.  The current overnight rate is 0.25 per cent.  It and all other short-term 

rates that use the overnight rate as a proxy (i.e. Prime bank lending rate) are expected to remain at low 

levels for the next 12-18 months.  It is not anticipated that there will be a full economic recovery prior to 

2011.  Short term rates are not expected to return to recent historical averages until the economic 

recovery takes hold.     

 

Surveys of leading economists expect the Prime bank lending rate to remain on average at 2.5 per cent 

for 2009, and then increase to 6.0 per cent by 2012.  In arriving at the Company’s short-term borrowing 

rate forecast for 2010 and 2011, the Company has considered its historical short-term borrowing 

differential between the Prime bank lending rate and the rate issued under the commercial paper 

program at that time.  Over the last 12 months, the Company’s commercial paper has been issued at an 

average of 1.61 per cent below the Prime bank lending rate.  To be conservative the Company has used 

a lower rate differential of 1.25 per cent in its projections, which it believes is appropriate given the 

current low interest rate environment.  

Table C-10-1:  Determination of short-term interest rates for 2010 and 2011 

2010 2011
Prime Rate 3.50% 5.75%
Short-Term Debt Rate Spread -1.25% -1.25%
Short-Term Debt Rate 2.25% 4.50%  

  

The Company is forecasting the cost of fixed-rate, long-term borrowing on new debt to be in the range 

of 6 per cent to 7 per cent over the 2010-2011 period.  Given the Company’s new MTN issues from 2004 

to 2009 were funded at rates between 5.55 per cent and 6.55 per cent, the higher predicted range is an 

appropriate estimate in the current economic environment.  The higher forecasted cost of debt is a 

result of the Company’s credit spreads remaining wider than recent historical averages, resulting in an 

overall increase in rates on new issues during this period. 

g) Interest Expense Forecast 

The following table highlights long-term and short-term interest expense for 2010 and 2011: 
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 Table C-10-2:  Terasen Gas Interest Expense 2010 & 2011 Forecast ($000’s)204

 

 

2010 2011 

Long Term      108,533   112,204 

Short Term         1,521        3,226 

Total Interest Expense     110,054    115,430 

 

The interest expense reflects the Company’s projected new issues, projected borrowing costs on new 

issues and short-term interest rates.   

h) Allowed Return on Equity  

The ROE and the return associated with debt comprise the earned return component of the cost of 

service and correspondingly, have a direct impact on the revenue requirement.   

 

The 2010 and 2011 revenue requirements have been calculated using the currently approved equity 

thickness of 35.01 per cent (Commission Order No. G-160-06) and approved ROE of 8.47 per cent 

(Commission Order No. L-55-08).  Both the equity thickness and ROE are subject to change and are 

dependent on the outcome of the recently filed ROE Application.  Adjustments to the equity thickness 

and ROE will result in changes to the revenue requirement and to delivery rates in each forecast year 

that are different than those proposed in this Application.  

 

The ROE Application requests the Commission abandon the ROE formula and establish a new 

Benchmark ROE as well as an increase to the deemed equity in the capital structure.  The approval of 

the ROE Application as filed would result in equity thickness and ROE rates as presented in the table 

below and an impact to the cost of service of approximately $49.2 million in 2010 and approximately 

$46.0 million in 2011: 

 

Table C-10-3:  ROE Application Proposal 

 2010 2011 

Return on Equity  per 

cent 

11 per cent 11 per cent 

Equity Thickness 40 per cent 40 per cent 

 

                                                           
204  Section C, Tab 13, Financial Schedules 62 & 63 
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The 2010 and 2011 rate proposals will be revised to reflect the outcome of the ROE Application, when 

the Decision is issued.   

i) Summary 

The Company continues to prudently manage its capital structure and address its financing 

requirements, to meet the needs of its various stakeholders.  The Company maintains adequate credit 

facilities to provide sufficient liquidity to meet its ongoing working capital requirements and address any 

concerns that may result from tighter credit markets and the global recession.  The Company is an active 

participant in the debt capital markets and has fostered strong relationships with its lenders.  It has 

taken a reasoned and prudent approach to funding its long term debt requirements.  Through the ROE 

Application, the Company is seeking a higher deemed equity structure and a new and higher Benchmark 

ROE.  The higher equity component and greater return on equity will better align the risk and return 

profile of the Company and its stakeholders.  

 

 

 

 
 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 11:  ACCOUNTING AND OTHER POLICIES  PAGE 474 

11. Accounting and Other Policies 

Accounting and other policies adopted by Terasen Gas, such as depreciation studies and rates, levels of 

capitalized overheads, corporate and shared services agreements, and transfer pricing policies, have a 

significant impact on the timing and amount of costs and revenues included in this RRA.  The policies 

described in the following sections reflect the most appropriate methodologies for cost recovery in 2010 

and 2011, while incorporating the latest updates from accounting standard setting bodies, and 

considering general principles of regulatory cost allocation.  As displayed in the following table, the 

impact of all of these accounting changes on our revenue requirements is significant in 2010, as we 

move to adopt IFRS-compliant policies. 

 

Table C-11-1:  Accounting Changes Impact our Revenue Requirements (amounts in $ millions) 

Ref Description O&M Dep'n PP&E Rev Req
b-1 Training costs previously capitalized 2.2$            (0.1)$       (2.1)$       2.0$        
b-1 Feasibility studies previously capitalized 0.5              (0.0)         (0.5)         0.5          

c-4.4 Capitalization of current service portion of pension and OPEBs (1.7)            0.0          1.7          (1.6)         
c-7 Inspection costs now capitalized (1.3)            0.0          1.3          (1.2)         
c-7 Commencement of depreciation 1.9          (1.9)         2.6          
d Depreciation study impacts 20.8        (20.8)       28.5        
e Reduction in overhead capitalized 11.2            (0.2)         (11.0)       10.6        
f Shared services with TGVI (2.9)            (2.9)         
h Corporate services with Terasen Inc 0.5              0.5          

8.5$            22.5$      (33.4)$     39.0$      

Ref Description O&M Dep'n PP&E Rev Req
c-9.1 2011 Pension and employee future benefits - annual expense (2.0)$          (1.4)$       (2.0)$       

d Depreciation study impacts 0.4          (0.4)         0.5          
f Shared services with TGVI (0.4)            (0.4)         
h Corporate services with Terasen Inc 0.1              0.1          

(2.3)$          0.4$        (1.8)$       (1.7)$       

2010 Increase/(Decrease) over 2009

2011 Increase/(Decrease) over 2010

 
 

a) Canadian Generally Accepted Accounting Principles 

Terasen Gas reviews changes to Canadian GAAP each year for implications on internal accounting 

procedures, published financial statements, and regulatory accounting records.  The two changes to 

Canadian GAAP that are of relevance for regulatory accounting records and that were effective January 

1, 2009 have been reflected in this RRA.  
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(1) SECTION 3064 GOODWILL AND INTANGIBLE ASSETS 

Section 3064, Goodwill and Intangible Assets, which replaces Section 3062, Goodwill and Other 

Intangible Assets, and Section 3450, Research and Development Costs, establishes standards for the 

recognition, measurement and disclosure of goodwill and other intangible assets.  The new standard is 

essentially the same as International Accounting Standard 38, Intangible Assets.  As a result of adopting 

this standard, the Company has reclassified the net book value of land and transmission rights, certain 

computer software costs and franchise costs from PPE to Intangibles in its published financial 

statements.  For regulatory purposes, these amounts continue to be shown as PPE, but have been 

shown as a separate section on the Plant and Accumulated Depreciation Continuity Schedules (Part III, 

Section C, Tab 13 Schedules 44, 46, 48, 50).  Another requirement of Section 3064 is that training costs 

and feasibility study costs that had previously been capitalized, are no longer permitted to be 

capitalized.  For 2009 Terasen Gas has continued to account for these as capital consistent with their 

treatment under the PBR Period.  Terasen Gas is proposing to expense these training and feasibility 

study costs starting in 2010 for revenue requirement purposes. 

(2) RATE REGULATED OPERATIONS 

Effective January 1, 2009, the Accounting Standards Board amended: 

 

(i) CICA Handbook Section 1100, Generally Accepted Accounted Accounting Principles, removing 

the temporary exemption for rate-regulated entities from the requirement to apply the Section 

to the recognition and measurement of assets and liabilities arising from rate regulation; and 

 

(ii) Section 3465, Income Taxes, to require the recognition of future income tax liabilities for rate 

regulated entities, as well as permitting the recognition of an offsetting regulated asset for 

amounts expected to be included in approved rates charged to customers in the future. 

 

With the removal of the temporary exemption from Section 1100, although some assets and liabilities 

arising from rate regulation continue to have specific guidance under the CICA Handbook, for those that 

do not, Section 1100 directs the Company to adopt accounting policies that are developed through the 

exercise of professional judgment and the application of concepts described in Section 1000, Financial 

Statement Concepts.  The Company’s regulatory assets and liabilities qualify for recognition as assets 

and liabilities under Section 1000. Therefore, there has been no effect on the Company’s financial 

statements due to the removal of the temporary exemption. 
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The adoption of the changes to Section 3465 Income Taxes has resulted in the inclusion in rate base of 

both a future income tax liability and an equal and offsetting amount for a regulatory future income tax 

asset. 

 

Terasen Gas does not anticipate any other changes to Canadian accounting standards that would impact 

regulatory accounting records prior to adoption of International Financial Reporting Standards. 

b) International Financial Reporting Standards 

Terasen Gas’ financial records are maintained in accordance with GAAP and are audited by an 

independent public accounting firm.   As GAAP moves from Canadian standards to IFRS we must meet 

the requirements of the new standards. 

 

There are several reasons why it is critical that Terasen Gas adopt IFRS for both financial and regulatory 

reporting purposes. 

• To reduce the costly administrative burden of reconciling differences between the financial 

reporting results under IFRS and the regulatory reporting results.  Some of these costs would be 

incurred on a one-time basis (development of parallel ledgers) and others would be ongoing in 

nature (staffing levels and IT maintenance costs), with the ongoing compliance costs increasing 

as the complexity of the reconciliation process escalates over time. 

• To reduce the costs for additional audit and verification required when the amounts that are 

recorded for regulatory purposes are not captured in the audited financial statements. 

• To improve transparency by harmonizing the results presented to the Commission and customer 

representatives with the results presented to shareholders and investors, and thereby achieve a 

better balance of the interests of all stakeholders.  Additional material required for presentation 

to investors to aid in understanding of the economic impacts of rate regulation will come at an 

additional cost. 

 

Terasen Gas recognizes the need to balance the above goals with the requirement to avoid volatile rate 

impacts.  Where harmonization of regulatory accounting with IFRS has significant impacts to customers, 

an appropriate mechanism to deal with those impacts would be through the continued use of deferral 

accounts.  Therefore, the Company proposes to implement deferral accounts where appropriate, and 

also to limit all regulatory and IFRS differences to those that can be captured and tracked in deferral 

accounts for the following reasons. 
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• An IFRS exposure draft on Rate-regulated Activities is expected to be published in July 2009.  

Indications are that this exposure draft will permit the recognition of regulatory deferral 

accounts in IFRS compliant financial statements under certain circumstances.  However, it is 

uncertain if this recognition principle will be extended to regulatory amounts embedded in 

accounts other than deferrals. 

• There is an expectation that the exposure draft will require that a “two-step” approach be taken 

in recognizing the effects of rate regulation, where items would be first recorded according to 

IFRS, and then as a second step adjusted for the effects of rate regulation.  Confining rate 

impacts to deferral accounts will simplify this second step. 

• Should the exposure draft not be accepted as a standard, holding all regulatory to IFRS 

differences in deferral accounts will allow all of the other underlying records of the Company’s 

assets to be consistent for both rate-setting and financial reporting purposes, and minimize the 

work required to reconcile the IFRS compliant financial statements to the regulatory accounting 

records. 

(1) BACKGROUND 

IFRS adoption will be required for Terasen Gas effective January 1, 2011, with comparative amounts for 

2010 restated to be compliant with IFRS, and transitional adjustments for items in accordance with IFRS 

1 - First Time Adoption of IFRS.  Therefore, the proposed impacts of the various standards on the 

Revenue Requirements Application are the following: 

 

• The 2011 IFRS cost of service impacts which are recovered through rates in 2011; 

• The 2010 IFRS cost of service impacts, which can either be recovered through rates in 2010 or 

deferred and recovered through future rates; and 

• The IRS transitional adjustments which are deferred and recovered through future rates. 

 

Where the IFRS changes are compliant with Canadian GAAP, Terasen Gas proposes to recover the 2010 

impacts in 2010.  Where the IFRS changes are not compliant with Canadian GAAP, Terasen Gas proposes 

to record the 2010 impacts as transitional adjustments and recover them through future rates.  With the 

exception of the IFRS conversion costs and any ongoing reconciliation and audit requirements, the 

changes from Canadian GAAP to IFRS do not affect total costs to be recovered from ratepayers; but 

absent the potential mitigating effect of deferral accounts, the standards do change the timing of when 

those costs would be recovered. 
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The following sections summarize Terasen Gas’ approach to each of the IFRS changes that are expected 

to affect revenue requirements.  This section should be read in conjunction with the document 

“International Financial Reporting Standards (IFRS): A Summary of Anticipated Impacts of Transition to 

IFRS on Rate Regulated Utilities in British Columbia”, included as Appendix H-1.  For ease of reference, 

the numbering of sections below is consistent with that document. 

(2) REGULATORY ASSETS AND LIABILITIES (DEFERRAL ACCOUNTS) UNDER IFRS 

Terasen Gas proposes to continue recording items in deferral and variance accounts where those items 

have the potential to be a material amount, and where the variances are largely determined by 

influences outside the control of the Company.  See Part III, Section C, Tab 8 Rate Base for a listing and 

description of proposed deferral accounts. 

 

Terasen Gas will continue to monitor the status of the Exposure Draft on Rate-Regulated Activities, and 

will reflect any impacts of changes between the expected and final versions in an IFRS Transitional 

Deferral Account, also described in Part III, Section C, Tab 8 Rate Base. 

(3) PROPERTY, PLANT AND EQUIPMENT - VALUATION 

3.1 Initial Adoption of IFRS 

To continue to achieve consistency between IFRS and regulatory records, and since the historical 

carrying value as recognized by the BCUC represents the economic value of the assets, we will elect to 

use the proposed IFRS 1 exemption which will allow us to use historical carrying value as the opening 

PPE balance as of January 1, 2010.   

 

There are two uncertainties around the IFRS 1 proposed exemption as currently drafted: 

• in order to elect historical cost, the current wording requires that it be “impracticable” to 

determine fair value or restate historical cost; and 

• the IFRS 1 exemption as written does not extend to intangible assets that had previously been 

classified as PPE under Canadian GAAP (primarily computer software and land rights). 

 

Recent discussions of the IASB indicate that both of these issues should be resolved with the final form 

of the IFRS 1 exemption. 
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Although we do not anticipate any retained earnings adjustments to result from the initial adoption of 

IFRS as it relates to PP&E, any unanticipated adjustments would be captured in the IFRS Transitional 

Deferral Account. 

 

3.2 After Transition to IFRS 

After transition to IFRS, Terasen Gas proposes to continue recording its PP&E at historical cost less 

accumulated depreciation.  This is unchanged from current practice. 

(4) PROPERTY, PLANT AND EQUIPMENT - CAPITALIZATION POLICIES 

Terasen Gas proposes to capitalize costs in accordance with IFRS, which will overall result in a reduced 

amount of costs being capitalized.  

 

4.1 Overheads capitalized 

Terasen Gas proposes to reduce the amount of overheads capitalized to reflect only costs that meet the 

definition of “directly attributable”, and that exclude administrative and general overhead.  See a 

complete discussion of the overheads capitalized on page 489. 

 

4.2 Capitalization of borrowing costs 

Terasen Gas proposes to continue to capitalize AFUDC on assets that take a substantial period of time 

to get ready for use.  We expect this to be an acceptable practice under the anticipated Exposure Draft 

on Rate-Regulated Activities. 

 

4.3 Capitalization of depreciation on assets used in construction 

Terasen Gas proposes to capitalize depreciation on those assets, such as backhoes and other heavy duty 

equipment, used in construction of utility assets, as part of the cost of constructing those assets.  This 

item does not result in any change for Terasen Gas, since capitalization of depreciation on vehicles has 

always been captured as part of the labour loading rates. 

 

4.4 Capitalization of the current service cost component of pensions and employee future benefits 

Terasen Gas proposes to continue to capitalize an appropriate portion of the current service component 

of pension expense, and additionally to capitalize an appropriate portion of the current service 

component of other employee future benefits, by including these costs in labour rates that are directly 

charged to capital.  Currently the full amount of OPEB costs are being expensed. 

 

The net impact of these four changes is an increase in O&M and a corresponding decrease in capital 

(rate base).  The result is that net rates will rise in the short term as costs that have traditionally been 
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borne by ratepayers over the life of the asset would now be borne entirely in the year they are incurred.  

This initial rise in rates will be offset by subsequent reductions in rates as a result of lower depreciation 

charges, return on rate base and taxes in later years. 

(5) PROPERTY, PLANT AND EQUIPMENT - OTHER ITEMS 

5.1 Gains and losses on disposal of assets 

Due to the significant uncertainty around whether IFRS will allow gains and losses on disposal of assets 

to follow current regulatory practice of being charged to accumulated depreciation instead of being 

immediately taken into income, Terasen Gas proposes to record gains and losses on disposition or 

retirement of PP&E in 2010 and 2011 in a deferral account for disposition as part of the next revenue 

requirements application.  This will maintain a consistent rate base treatment for these items with the 

current practice. 

 

5.2 Customer contributions 

Terasen Gas proposes to continue its current treatment of customer contributions (contributions in aid 

of construction) as a credit to rate base, and amortization of the contributions recognized as a reduction 

in depreciation expense over the life of the asset.  Terasen Gas considers this to be the appropriate 

period over which to recognize the contributions under the IFRS guidelines.  The resulting classification 

differences (credit to rate base versus a liability, and depreciation offset versus revenue) will be a 

reconciling item between financial statement classification and regulatory accounting classification. 

 

5.3 Asset Retirement Obligations 

Terasen Gas does not believe it has any material asset retirement obligations that will be required to be 

recognized under IFRS.  The Company is of the view that a constructive obligation may exist with respect 

to decommissioning costs that will be incurred when a major portion of our network may reach the end 

of its useful life.  We may therefore be required to recognize that obligation as a provision on our 

balance sheet in accordance with International Accounting Standard 37 when we have an estimate of 

when a major portion of our network may reach the end of its useful life.  However, because our 

network is essentially operated in perpetuity, the date upon which it will be taken out of service is 

generally not determinable.  Therefore the present value of that obligation will be immaterial.   

 

In the case of interim component replacements made over the course of our network’s useful life, the 

cost of removing and replacing these components does not represent a provision to be recognized in 

accordance with International Accounting Standard 37.  The Company is of the position that these costs 

should be capitalized which is consistent with past practice at Terasen Gas.   
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The Company collects non-ARO costs related to removal and decommissioning from current customers 

for future removal of today’s assets, as these amounts represent costs of operating the system today.  

These estimates are currently being recovered as a component of depreciation rates.  Terasen Gas 

proposes to continue this recovery methodology as well as the current regulatory classification as a 

component of accumulated depreciation.  For financial statements purposes, the Company will classify 

these amounts as a regulatory liability against which future removal costs will be charged. 

(6) PROVISIONS, LEGAL AND CONSTRUCTIVE OBLIGATIONS 

Terasen Gas includes a working capital allowance in rate base, calculated according to accepted 

regulatory practices.  The Company does not anticipate that the IFRS standard on provisions, legal and 

constructive obligations will have an impact on its working capital or rate base calculations. 

(7) DEPRECIATION 

IFRS requirements are largely the same as current GAAP requirements, with the following exceptions: 

• IFRS specifically requires that depreciation of assets commences when the asset is available for 

use; 

• Accounting for components is more rigorously followed under IFRS.  To the extent asset classes 

include components with different lives that would materially impact depreciation, these 

components must be separately depreciated; and 

• IFRS recognizes both physical and non-physical components, with the result that the costs of 

major overhauls or inspections embodied in an asset need to be split out and depreciated over a 

shorter life than the actual physical asset. 

 

Terasen Gas has engaged Gannett Fleming, Inc. to conduct a depreciation study of its assets, 

incorporating the anticipated requirements of IFRS.  See the discussion on the depreciation study and 

the recommended depreciation rates on page 484. 

 

Terasen Gas proposes to incorporate the results of this depreciation study in this RRA, and as a result 

adopt IFRS as it relates to depreciation expense.  This includes: 

 

• Recognizing that depreciation expense commences when assets are available for use, instead of 

at the beginning of the following year as is the current practice; 
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• Creating new asset sub-classes for major overhauls and inspections, with separate depreciation 

rates; 

• Continuing the use of the Average Service Life for those asset classes where group depreciation 

methods are deemed appropriate; 

• Using the amortization accounting method for those general plant categories where this 

method is acceptable; and 

• Recognizing the accounting impacts of the disposal of individual assets where reasonable and 

appropriate. 

 

Terasen Gas seeks approval to change depreciation methodology and rates, to reflect the new IFRS 

reporting standards. 

(8) INCOME TAXES 

Currently, Terasen Gas uses the taxes payable (flow-through) method to calculate income tax for 

regulatory purposes.  In accordance with Canadian GAAP, a future income tax liability and offsetting 

regulatory future income tax asset is also recognized. 

 

Depending on the outcome of the proposed IASB exposure draft on Rate-regulated Activities, to the 

extent this resulting asset meets the recognition criteria under the new standard, the current treatment 

would continue.   

 

For purposes of this RRA, Terasen Gas has assumed that the current treatment would be acceptable 

under IFRS, and proposes to record in rate base both the Future Income Tax Liability compliant with 

both Canadian GAAP and IFRS, and an offsetting Regulated Future Income Tax asset according to 

Canadian GAAP.  Once the exposure draft for Rate-regulated Accounting is released, Terasen Gas will 

consider whether an application to the BCUC is appropriate to reflect a revised approach. 

(9) PENSION AND EMPLOYEE FUTURE BENEFIT COSTS 

9.1 Initial Adoption of IFRS 

Terasen Gas proposes to recognize all cumulative actuarial gains and losses on transition, and proposes 

to defer the retained earnings impact of this change in its IFRS Transitional Deferral Account.  The 

January 1, 2011 amount estimated by our actuaries at December 31, 2008 and included in this RRA 

related to the initial adoption of IFRS for pension and employee future benefit costs, is a retained 

earnings charge of $57.7 million.  Regulatory deferral treatment of this amount will neutralize the 
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otherwise negative impacts of this retained earnings adjustment on Terasen Gas’ shareholder, on 

related debt covenants and on the Company’s ability to pay out dividends.  Since the offsetting entry to 

this charge is a credit to the unfunded pension and other post retirement benefits liability (pension and 

OPEB deferral), which is also included in rate base, there is no impact of this entry on customer rates in 

2011.  

 

9.2 Actuarial gains and losses 

For purposes of this RRA, Terasen Gas is proposing to continue to amortize these amounts to income 

using the corridor method.  Although the final decision on the method chosen will not be determined 

until sometime in 2010, Terasen Gas does not forecast future actuarial gains and losses to occur, so the 

choice of method would not impact what has been included in this RRA related to actuarial gains and 

losses. 

 

9.3 Past service costs 

Terasen Gas proposes to recognize past service costs in accordance with IFRS, which will generally result 

in immediate recognition since past service costs would already have vested. 

 

9.4 Return on plan assets 

For pension accounting, Terasen currently utilizes market related fair values which result in a smoothing 

of assets over a three year period.  The smoothing of the fair value of pension assets also results in a 

smoothing of the pension expense especially during time of significant volatility in market returns.  As a 

result of the adoption of IFRS, the Company can no longer utilize market related fair values and is 

required to recognized a one time charge as a result of the change from market related value of assets 

to fair values.  Terasen Gas proposes to defer this adjustment and recover it from customers along with 

the amount resulting from initial adoption of IFRS in the IFRS Transitional Deferral Account. 

 

9.5 Summary of Pension and Employee Future Benefit Changes 

Terasen Gas proposes to continue to estimate pension and employee future benefit costs as per 

actuarial assumptions, and include those costs in revenue requirements. Where significant fluctuations 

in expenses occur from those that have been anticipated, the Company proposes to defer those 

amounts. 

(10) LEASES 

While the IFRS standard on Leases (IAS 17) is very similar to the current Canadian standard, a pending 

change to the standard will result in substantially all leases being treated as capital from the lessee’s 

perspective.  Given this pending change, and the goal of minimizing differences between financial and 
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regulatory records under IFRS in the area of PP&E, Terasen Gas is proposing to harmonize the treatment 

of the vehicle lease as capital for both financial and regulatory purposes.  The vehicle lease will continue 

to be treated as an operating lease for regulatory income tax calculation purposes.  The result of this 

change is that the vehicle lease is removed from operating expenses.  The net book value of the leased 

assets is added to PPE with depreciation being calculated annually, and the capital lease liability is 

included in long-term debt with associated interest expense.  The impact of the accounting change to 

rates is immaterial at less 0.1 per cent in 2010. 

 

We will continue to monitor the status of IFRS and the implications of any new or revised 

pronouncements on our Revenue Requirement Application. 

c) Depreciation Study and Rates 

As outlined in previous years’ applications, Terasen Gas has identified the need for changes to its 

existing depreciation rates.  Since the previous Commission decision in 2003 which approved 

depreciation rate changes to a few asset classes, Terasen Gas has completed another depreciation study 

of its utility rate base assets.  This practice of periodically reviewing and updating depreciation lives 

ensures that the depreciation rates are appropriate.  Reviewing depreciation rates on a regular basis is a 

requirement of the new IFRS standards. 

 

Terasen Gas considers the results of the recent study as being reasonable and representative of the 

asset service life profiles for the Company, and will also enable the Company to comply with new IFRS 

requirements.  The study has been prepared by Gannett Fleming Valuation and Rate Consultants Inc. 

(“Gannett Fleming”), a leading Depreciation, Valuation and Ratemaking consulting firm in North 

America.  The results in comparison to the prior study are consistent, highlighting the ongoing 

differences between the Company’s actual historical depreciation rates and those that are being 

recommended in the current study. 

 

Terasen Gas proposes the adoption of the recommended depreciation rates effective January 1, 2010, 

as outlined in the current study, appropriately allocating the consumption of the asset’s useful lives over 

time and incorporating the requirements of IFRS. 

(1) OVERVIEW 

In 2000, a similar depreciation study prepared by Gannett Fleming in 1998 was reviewed with 

Commission staff, with a summary of the study circulated to interested parties.  A proposal for increases 

in some depreciation rates was included in the Annual Review of November 2000, but because of large 

commodity-related rate increases at that time, the proposal was not implemented.  In its 2004 – 2008 
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multi-year PBR Application, Terasen Gas sought and received Commission approval through Commission 

Order No. G-51-03 to implement the depreciation rate changes for some asset classes, specifically 

Meters, Meter Installations and Regulators, and Computer Software. 

 

Terasen Gas recently retained Gannett Fleming again to conduct a depreciation study of its utility rate 

base assets.  The study which is included in Appendix H-2 has been prepared based on gas plant-in-

service as of December 31, 2007 for Terasen Gas’ utility assets.  Terasen Gas considers that the study 

results continue to be applicable for the 2010 and 2011 forecast period as Gannett Fleming estimates 

the rates calculated in the depreciation study are reasonable for a period of three to five years.  Terasen 

Gas has internally updated the plant balances in the depreciation study and recalculated the revenue 

requirement impacts of implementing the study. 

 

Gannett Fleming has estimated the depreciation rates using various statistical methods and informed 

judgment based on their extensive experience in the natural gas industry. Straight-line depreciation is 

developed for the assets in a particular class beginning with the original cost, the estimated average and 

remaining service life characteristics and then accounting for the accumulated depreciation already 

booked in that class and the applicable net salvage costs.  

(2) HIGHLIGHTS 

Overall, Gannett Fleming’s recent study results are consistent with the prior year’s study, highlighting 

that Terasen Gas’ depreciation rates need to be increased.  Gannett Fleming advises that overall, in their 

view, the largest factor driving the proposed changes in depreciation rates is the continued use of the 

pre-1998 depreciation rates.  Gannett Fleming recommends that the depreciation rates as outlined in 

the refreshed depreciation study be implemented in order to reverse the trend of the growing 

accumulated depreciation deficiency that exists in most of the accounts. 

 

The categories that account for the majority of the expected increase in depreciation expense are 

Distribution Mains, Meters, Meter Installation and Regulators and Distribution Services, with the 

Distribution Services category accounting for nearly half of the expected increase.  Distribution Services 

plant represents approximately 20 per cent of Terasen Gas’ depreciable plant. 

 

In determining the projected depreciation rate for Distribution Services plant, Gannett Fleming analyzed 

the retirements, additions and other plant transactions for the period 1959 through 2007, conducted 

interviews with Terasen Gas operating and engineering staff, and compared Terasen Gas’ retirement 

records to other industry peers.  The retirement analysis indicates a significant rate of retirement 

activity as the Distribution plant reaches 45 years of age, with large retirements through to age 70.  To 
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date, over $44 million of retirement activity has been experienced.  The recommended depreciation rate 

including the Service Life and Net Salvage components for Distribution Services plant is 3.3 per cent 

compared to the current depreciation rate of 2.00 per cent as indicated on line 25 in Table C-11-2 

below. 

(3) IMPLEMENTATION OF RECOMMENDATIONS 

Implementation of the recommended rates, which are set out in Table C-11-2 below, that were 

developed using the Average Service Life (“ASL”) depreciation methodology and are expected to be 

compliant with IFRS requirements, would increase the average composite depreciation rate for Terasen 

Gas plant from approximately 2.7 per cent to 3.4 per cent [refer to line 62 of Table C-11-2], with the 

annual depreciation expense increasing by approximately $21 million.  Since depreciation expense is not 

tax deductible, the Company’s revenue requirement increases by approximately $29 million.  This 

excludes the effects on depreciation expense of additions to PP&E, the proposed IFRS changes related to 

the commencement of depreciation and differences in classification of items as capital or expense, 

discussed earlier in on page 485 under Depreciation.  For a summary of the total revenue requirement 

impact of depreciation changes see Part III, Section C, Tab 2, Revenue Requirements, Table C-2-1. 
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Table C-11-2:  Impact of Implementing Recommended Depreciation Rates 

    

Line # Class Description Current Rate
Recommended 
Depreciation 

Rate

Depreciation 
Based on 

Current Rate

Depreciation 
Based on 

Recommended 
Rate

Increase + / 
Decrease -

NATURAL GAS & PETROLEUM PIPELINE SYSTEMS

1 40100 Franchises and Consents 1.00% 19.76% 992                      19,609                 18,617                  
2 40200 Intangible Plant 1.00% 2.14% 6,876                   14,714                  7,838                   
3 40210 Plant Acquisitions and Adjustments 1.00% 23.66% 625                      14,777                 14,152                  
4 43200 Mfg. Gas Structures 1.50% 3.28% 7,117                    15,561                  8,444                   
5 43300 Mfg. Gas Equipment 3.00% 6.30% 12,658                 26,582                 13,924                 
6 43400 Mfg. Gas Holders 2.00% 3.90% 13,195                  25,730                 12,535                 
7 43600 Mfg. Gas Compressor Equipement 3.00% 4.96% 1,599                   2,644                   1,045                   
8 43700 Mfg. Gas Meas/Reg Equipment 3.00% 19.50% 9,283                   60,342                 51,059                 
9 44200 LNG Gas Structures 4.00% 4.02% 195,383               196,360               977                      

10 44300 LNG Gas Equipment 4.00% 2.61% 666,133               434,652               231,481-                
11 44900 LNG Gas Other Equipment 4.00% 3.70% 935,696               865,519               70,177-                 
12 46200 TP Compressor Structures 3.00% 4.03% 440,702               592,009               151,307                
13 46300 TP Meas/Reg Structures 3.00% 4.48% 148,441                221,672               73,231                 
14 46400 TP Other Structures 3.00% 3.02% 178,759               179,950               1,191                     
15 46500 TP Transmission Pipeline 2.00% 1.79% 15,270,551           13,667,143           1,603,408-            
16 46510 TP Transmission Pipeline - Byron Creek 5.00% 5.00% 46,579                 46,579                 -                       
17 46600 TP Compressor Equipment 3.00% 3.50% 3,329,658            3,884,601            554,943               
18 46710 TP Meas/Reg Equipment 3.00% 7.55% 882,192               2,220,182            1,337,990            
19 46720 TP Telemetry Equipment 10.00% 1.33% 846,904               112,638                734,266-               
20 46730 TP Measurement/Regulator Equipment 3.00% 4.21% 1,161                     1,630                   469                      
21 46800 TP Communications Equipment 10.00% 5.32% 34,589                 18,401                  16,188-                  
22 47200 DS Structures 3.00% 3.78% 440,886               555,517               114,631                
23 47210 DS Structures - Byron Creek 5.00% 5.00% 5,362                   5,362                   -                       
24 47300 DS Services 2.00% 3.38% 12,838,744          21,697,478          8,858,734            
25 47301 LILO DS Services 2.00% 3.30% 864,582               1,426,561             561,979               
26 47400 DS Meters/Regulators Installations 3.57% 5.21% 4,797,021            7,000,695            2,203,674            
27 47401 LILO DS Meters/Regulators Installations 3.57% 2.19% 573,704               351,936               221,768-               
28 47500 DS Mains 2.00% 2.26% 16,901,151            19,098,300          2,197,149             
29 47501 LILO DS Mains 2.00% 2.40% 794,087               952,905               158,818                
30 47600 DS NGV Fuel Equipment 6.67% 25.04% 38,076                 142,943               104,867               
31 47710 DS Meas/Reg Additions 3.00% 5.72% 2,474,212            4,717,497            2,243,285            
32 47720 DS Telemetry 10.00% 0.25% 591,343               14,784                 576,559-               
33 47730 DS Meas/Reg Equipment 5.00% 0.00% 8,158                   -                       8,158-                   
34 47810 DS Meters 3.57% 5.31% 6,598,042            9,813,895            3,215,853            
35 47811 LILO DS Meters 3.57% 3.29% 357,954               329,879               28,075-                 
36 47820 DS Instruments 3.57% 4.03% 401,674               453,430               51,756                 
37 17500 Unamortized Conversion/Expense 1.00% 1.00% 78,790                 78,790                 -                       
38 17800 Organizational Costs 1.00% 1.00% 7,281                   7,281                   -                       
39 70,800,160          89,268,548          18,468,388          

40

41 PLANT, BUILDING AND EQUIPMENT

42 48210 GP (Frame) Structures 3.00% 3.67% 158,584               194,001                35,417                 
43 48220 GP (Masonry) Structures 1.50% 4.37% 1,252,911             3,650,147            2,397,236            
44 48230 GP (Leased) Structures 10.00% 0.00% 47,340                 -                       47,340-                 
45 48310 GP Computer Hardware 20.00% 20.00% 3,643,752            3,643,752            -                       
46 40201 Application Software - 8 yr life 12.50% 12.50% 6,953,519            6,953,519            -                       
47 40202 Application Software - 5 yr life 20.00% 20.00% 1,610,241             1,610,241             -                       
48 48320 GP Computer Software 20.00% 20.00% 170,765               170,765               -                       
49 48330 GP Office Equipment 5.00% 6.67% 224,040               298,869               74,829                 
50 48340 GP Furniture 5.00% 5.00% 986,465               986,465               -                       
51 48400 GP Vehicles 15.00% 6.16% 341,847               140,385               201,462-               
52 48510 GP Heavy Work Equipment 5.00% 5.65% 10,438                 11,795                  1,357                   
53 48520 GP Heavy Mobile Equipment 5.00% 6.43% 28,052                 36,075                 8,023                   
54 48600 GP Small Tools/Equipment 5.00% 5.00% 1,608,902            1,608,902            -                       
55 48720 GP NGV Cylinders 10.00% 6.67% 2,417                   1,612                    805-                      
56 48810 GP Telephone Equipment 5.00% 6.67% 561,978               749,679               187,701                
57 48820 GP Radio Equipment 10.00% 6.67% 489,515               326,506               163,009-               
58 18,090,766          20,382,713          2,291,947            
59
60 Total Annual Depreciation 88,890,926          109,651,261         20,760,335          

61
62 Annual Composite Rate 2.7% 3.4%
63
64 * Numbers above are in actual dollars with depreciation calculated using the January 1, 2010 gross asset values.  
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Of the 3.4 per cent composite depreciation rate, 3.0 per cent is related to the life of the assets whereas 

0.4 per cent is for depreciation related to negative net salvage value.  Net salvage value is considered to 

be the proceeds received for property retired less any expenses incurred in connection with the sale or 

removal of the asset, or preparing the asset for sale.  When the removal expenses are greater than the 

proceeds, it is referred to as negative net salvage value.  Consistent with the previous study, the 

recommended depreciation rates were developed using an estimate of average service life and net 

salvage values. 

 

In the ASL procedure, the rate of annual depreciation is based on the average life or average service life 

of the group, and this rate is applied to the surviving balances of the group’s cost.  A characteristic of 

this procedure is that the cost of plant retired prior to average life is not fully recouped at the time of 

retirement, whereas the cost of plant retired subsequent to average life is more than fully recouped.  

Over the entire life cycle, the portion of cost not recouped prior to average life is balanced by the cost 

recouped subsequent to average life. 

 

An alternative depreciation methodology for adoption is the Equal Life Group (“ELG”).  In the ELG 

procedure, the property group is subdivided according to service life.  That is, each equal life group 

includes that portion of the property which experiences the life of that specific group.  The relative size 

of each equal life group is determined from the property’s life dispersion curve.  The calculated 

depreciation for the property group is the summation of the calculated depreciation based on the 

service life of each equal life group.  For purposes of determining an annual rate, the calculated 

depreciation amount is divided by the surviving balance of the group’s cost.   

 

Both methods allocate the cost of the assets to the pattern of consumption by the utility’s customers.  

The ELG method provides a more detailed breakdown of the components within each asset class and as 

such provides a much more detailed estimate of the depreciation.  If the ELG method were adopted, the 

depreciation expense would be approximately $15 million higher than that calculated using the ASL.  

From Terasen Gas’ perspective, both depreciation methods are acceptable.  Terasen Gas proposes the 

continuation of the ASL approach as it believes the ASL approach complies with IFRS requirements and 

helps to mitigate customer rate impact. 

 
Terasen Gas believes the adoption of the depreciation rates as outlined in the most recent depreciation 

study is necessary in order to reverse the trend of the growing accumulated depreciation deficiency that 

exists, and that results in an unfair allocation and recovery of depreciation expense between current and 

future ratepayers.  In addition, adoption of depreciation rates that reflect current useful lives will be 

required for Terasen Gas to be in compliance with IFRS requirements. 
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For some specific categories of general plant which do not lend themselves well to mass asset 

accounting practices under IFRS, Terasen Gas proposes a change in methodology from mass accounting 

to where the assets will be individually tracked, with gains and losses recorded on disposal and 

depreciation according to whole life rates developed by Gannett Fleming.  The categories of general 

plant include: 

• Frame structures 

• Masonry structures 

• Leased structures (depreciated over lease term) 

• Computer software over $1M 

• Vehicles 

• Heavy work equipment 

• Heavy mobile equipment 

 

Instead these assets should be individually tracked and disposed of, there should be no negative salvage 

estimates involved, and any gains or losses on disposal should be recognized.  We believe this change in 

methodology is required to be compliant with IFRS for general plant.   

  
Should the Commission decide not to implement the recommended depreciation rates and in order to 

allow Terasen Gas to remain compliant with IFRS requirements, Terasen Gas requests the use of a 

deferral account to record the difference between the recommended depreciation rates as outlined in 

the current study and the rates that are eventually approved by the Commission.  While the 

recommended depreciation rates are expected to be compliant with IFRS requirements, it is recognized 

that IFRS requirements in this area are evolving.  As such, Terasen Gas requests the use proposed IFRS 

Transitional Deferral Account also be used to record any differences between the depreciation rates 

recommended in the study compared to that eventually required to comply with IFRS. 

d) Overheads Capitalized 

As outlined in previous years’ Applications, Terasen Gas has identified the need for a change to its 

existing overhead rate.  Since the previous Commission Decision accompanying Order No. G-7-03 in 

2003 that concluded that the overhead capitalization rate of 16 per cent as a percentage of gross O&M, 

after removing items not eligible for capitalization such as vehicle lease, OPEB, demand side 

management and Pipeline Integrity Programs205

                                                           
205  Effective overhead capitalization rate is 13.8% after noted adjustments 

 continues to be a reasonable allocation of overhead 
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costs to plant addition, Terasen Gas has completed a review of its overhead capitalized activities as part 

of this RRA. 

The current study indicates an 8 per cent overhead capitalization rate as applied to gross O&M is 

appropriate. While this is significantly below the effective overhead capitalization rate of 13.8 per cent 

currently approved in rates, it is consistent and within a suitable range compared to the original Terasen 

Gas recommendation of roughly 10 per cent proposed in the 2003 Revenue Requirement Application.  

Contributing to the decrease from the 10 per cent overhead rate recommended by the prior study is 

exclusion of specific costs as a result of IFRS.  Excluded costs from overhead capitalized include training 

activities, project investigation and approval activities, and those activities that are more general 

administration in nature. 

 

Terasen Gas considers the results of the recent study as being reasonable and representative of the 

activities and related overhead costs that should be capitalized and will enable the Company to also 

comply with new IFRS requirements.  Included in Appendix H-3, the current study and results are 

consistent with the prior study results, highlighting the ongoing difference between the Company’s 

current overhead capitalization rate and that being recommended in the study.  For validation, the 

recommended capitalization approach has been reviewed independently by KPMG to evaluate the 

suitability of the Company’s approach.  KPMG states in the study that it considers the overhead 

capitalization results to be fair and reasonable.  KPMG is a major audit, tax and advisory services firm 

with significant experience in conducting overhead capitalization studies for utility clients. 

 

Terasen Gas proposes the adoption of the recommended overhead capitalization rate of 8 per cent as 

indicated by the recent study and which is consistent with that originally proposed in the previous study.  

The 8 per cent recommended rate incorporates the known requirements of IFRS for determination of 

overhead capitalized at this time and appropriately captures costs that are directly linked to capital 

activity (new assets acquired or constructed), but due to the onerous nature of capturing these costs 

they are not directly assigned to capital costs.  The revenue requirements and rate proposals included in 

this RRA reflect the recommended overhead capitalization rate of 8 per cent. 

 

Should the Commission decide not to implement the recommended overhead capitalization rate of 8 

per cent, and in order to allow Terasen Gas to remain compliant with IFRS requirements, Terasen Gas 

requests the use of a deferral account to record the difference between the recommended overhead 

capitalization rate as outlined in the current study and the rate that is eventually approved by the 

Commission.  In addition, as mentioned earlier that IFRS requirements for determination of the 

overhead capitalized rate are evolving, Terasen Gas requests the proposed IFRS Transitional Deferral 
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Account also be used to record any differences between the rates recommended in the study compared 

to that eventually required to comply with IFRS. 

(1) HISTORY 

As part of its 1998-2002 PBR Application, Terasen Gas filed an overhead capitalized study and proposal 

to substantially reduce its capitalized overhead.  The study recommended a capitalization rate of 

roughly 10 per cent of total O&M.  By Order No. G-85-97, the Commission accepted the study and 

proposal and as part of the negotiated settlement approved reductions in the Company’s overhead 

capitalization rate to 20 per cent in 1998, 20 per cent in 1999 and 16 per cent in 2000.  The rate of 16 

per cent was also approved for the one-year extension in 2001.  However, the Commission’s view was 

that any further reduction to capitalized overhead would have resulted in too large a rate impact for 

customers.  

In its 2003 Revenue Requirement Application, Terasen Gas proposed the implementation of a 

capitalized overhead rate of 10 per cent starting in 2005.  In its decision by Order No. G-7-03, the 

Commission concluded that the overhead capitalization rate of 16 per cent was a reasonable allocation 

of overhead costs to plant additions.  

(2) HIGHLIGHTS 

In evaluating cost drivers and methodologies to consider in allocating costs, Terasen Gas used the 

following criteria: 

• Direct causal link of overhead costs to capital activity; 

• Overhead costs must be distinguished from those that are directly charged to capital;  

• Are the costs to be included in overhead incremental in nature (i.e. would not be incurred if the 

capital program were not required);    

• Easy to follow methodology and calculations;   

• The methodology should be free from bias and stable over time;  

• The data used in the model should be accurate and can be relied upon; and   

• The methodology and model should be cost effective to implement and maintain over time. 

 

This resulted in Terasen Gas choosing the following cost allocation methods to use in determining the 

capitalized overhead pool. 
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For departments where there are identifiable, direct activities in support of capital activity (Distribution, 

Transmission, Marketing, Business Services, Regulatory and Finance), managers of the department were 

asked to conduct a detailed analysis to estimate the portion their employees’ time related to capital 

activity but not being charged to capital directly.  For these employees, a proportionate share of all their 

costs excluding labour time already directly charged to capital was then allocated to the capitalized 

overhead pool.   

 

For support departments where a primary driver of their costs is influenced by the number of 

employees in the organization (Information Technology Support, Facilities Management, Human 

Resources Advisory), the departments’ costs were allocated to the overhead pool based on the number 

of full time equivalent employees working on capital activity at Terasen Gas. 

 

Insurance premiums paid for commercial liability policies were apportioned to the overhead pool based 

on proportion of dollars spent on Capital projects versus O&M activities (i.e. 30 per cent), as these costs 

are incurred for the Terasen Gas organization as a whole.  The remaining corporate overhead costs, 

including future employee benefits and TGVI Shared Services recovery, were then allocated to the 

overhead pool based on a composite average calculated percentage. 

 

Terasen Gas believes the recommended overhead capitalization rate incorporates IFRS requirements.  

Costs such as training costs which were previously included in capitalized overhead have now been 

excluded as part of the determination process in order to conform to IFRS. 

(3) IMPLEMENTATION OF RECOMMENDATION 

The following Table C-11-2 shows the proposed overhead capitalization rates and their impact on the 

revenue requirement.  

 

 

Table C-11-3:  Overheads Capitalized Decreases as a Percentage and in Total 

 

Overhead Capitalized 

2009 

Projected 

2010 

Forecast 

2011 

Forecast 

O/H Capitalized  per cent 16 per 

cent 

8 per 

cent 

8 per 

cent 

O/H Capitalized ($million) 28.1 16.8 17.5 
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With the proposed change to the capitalization rate from 16 per cent to 8 per cent, overhead capitalized 

is expected to decrease by $11.3 million from 2009 to 2010, composed of an $11.2 million decrease 

related to the rate change and a $1.3 million decrease related to rebasing of O&M, offset by a $1.2 

million increase related to higher 2010 O&M forecast compared to 2009 projection.  2011 is expected to 

increase marginally as the result of higher forecasted O&M costs. 

 

Terasen Gas believes the proposed overhead capitalization rate as outlined in the study included as 

Appendix H-3 is appropriate and representative of the activities and related overhead costs that should 

be capitalized.  Terasen Gas proposes that the 8 per cent overhead capitalization rate be adopted, 

effective January 1, 2010, enabling the Company to comply with new IFRS requirements. 

e) Shared Services Agreements  

Sharing of resources between Terasen entities under Shared Services arrangements benefit the 

organizations involved as it enables the companies to harvest the benefits of economies of scale by 

having a single management and support structure while avoiding duplication of work and allowing 

customers to benefit from the efficiencies realized.   

(1) TERASEN GAS AND TGVI SHARED SERVICES 

Since the operational integration of Terasen Gas and TGVI in late 2003 and early 2004, Terasen Gas and 

TGVI customers have been able to enjoy the benefits of having a single management and support 

structure for the Terasen Utilities.  Common services are being provided by Terasen Gas to TGVI on a 

Shared Services basis in order to meet each company’s operating requirements. 

Common services delivered on a Shared Services basis include: 

• President’s Office;  

• Finance and Regulatory Affairs; 

• Human Resources and Operations Governance; 

• Gas Supply and Transmission; 

• Business and Information Technology Services; 

• Distribution; and 

• Marketing. 
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(2) TERASEN GAS AND TGW SHARED SERVICES 

Prior to 2010, the Shared Services agreement for the provision of administration and support services 

has been between TGVI and TGW, even though Terasen Gas has been providing the support since the 

operational integration of Terasen Gas and TGVI in 2004.  At that time, with the adoption of a single 

management and support structure in support of Terasen Gas and TGVI customers, TGVI essentially 

stopped providing the support to TGW, with Terasen Gas assuming the role.  Given the nature of the 

existing Shared Services agreement between TGVI and TGW in that it was previously negotiated as part 

of the 1999 ADR settlement negotiations, and for simplicity, TGW had decided to maintain the existing 

Shared Services agreement between itself and TGVI in the interim.   

 

In this RRA, Terasen Gas is proposing to update the nature of the Shared Services agreement by putting 

itself instead of TGVI as the direct counterparty to TGW.  Terasen Gas and TGW customers will continue 

to be able to enjoy the benefits of having a single management and support structure.  Common 

services are being provided on a Shared Services basis by the single management and support structure 

in order to meet each company’s operating requirements.  

(3) SUMMARY OF RESULTS  

 

Terasen Gas and TGVI Shared Services 

Terasen Gas has completed a review of the Shared Services approach and agreement as part of this RRA  

For validation, the Shared Services approach and the reasonability of the costs of the Shared Services 

has been reviewed independently by KPMG to evaluate the suitability of the Shared Services 

agreement.206

                                                           
206  See Appendix H-4 for a copy of KPMG’s Shared Services Cost Allocation Review 

  The results of the review indicate that the amount of annual Shared Services to be 

allocated from Terasen Gas to TGVI is estimated to be $7.6 million in 2010 and $8.0 million in 2011, 

subject to true-up of actual costs in 2012 on expiration of this RRA period. For example, the difference 

between the forecasted Shared Services and the actual costs for 2010 and 2011 combined will be 

recorded in 2012. 

Terasen Gas considers the results of the review as being reasonable and representative of the activities 

and their value provided by the Company to TGVI.  The cost allocation approach used for Shared 

Services costs between Terasen Gas and TGVI is the same as that established in 2004 and approved by 

the Commission in its Decision dated December 17, 2003 accompanying Commission Order No. G-80-03. 

KPMG found the allocation drivers used to be reasonable and the costs allocated to TGVI to be 

reasonable. 
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The current allocation in comparison to the 2009 projection is significantly higher with increased levels 

and scope of work driving the increase.  The increases in the 2010 Forecast recoveries compared to the 

2009 projection total $2.8 million with $0.2 million related to  Terasen Gas as the provider of Shared 

Services to TGW instead of TGVI (i.e. TGVI’s O&M will show a reduction in recoveries for Shared 

Services).  The remaining $2.5 million increase in recoveries by department is as follows: 

• Marketing - $600 thousand for safety awareness messaging, responding to consumption 

information requests and development of new business opportunities and customer care 

services and contract administration; 

• B&ITS - $800 thousand for support and training required for new IT applications and outsourced 

IT service provider contracts and Operations Engineering compliance activities.  Of the increase, 

$170 thousand is related to the transfer of the recovery from the Operations Support previously 

discussed in the O&M section to under a Shared Service agreement.   

• Transmission and Distribution - $150 thousand for additional integrity and asset management 

activities. 

• HROG and Finance and Regulatory Affairs - $250 thousand for business continuity, emergency 

preparedness, leadership and professional development and additional support by HROG and 

$100 thousand for increased regulatory support. 

• Labour inflation - $300 thousand allocated for Shared Services from Terasen Gas to TGVI 

• Update of cost drivers - $400 thousand increase resulting from an update of the customer count 

ratio between Terasen Gas and TGVI used for allocating costs.  In addition, there is an 

amendment in the methodology for allocating some of Distribution’s costs, primarily in the 

Dispatch and Installation Centres.  Instead of using the customer count ratio between Terasen 

Gas and TGVI, the revised approach is based on management’s estimate of time required which 

Terasen Gas believes is more representative. 

 

In 2011, Shared Services are expected to increase by a further $0.4 million with approximately half of 

the increase due to labour inflation and the remaining for department related increases. 

 

Despite the higher costs, Terasen Gas and TGVI believe that by providing common services through a 

Shared Services approach, the costs are being optimized between the two organizations for the benefit 

of all customers.  To properly reflect the value of activities provided by Terasen Gas to TGVI, the 

Company proposes the adoption of, and requests that the Commission approve, the allocation of costs 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION C – TAB 11:  ACCOUNTING AND OTHER POLICIES  PAGE 496 

for Shared Services between Terasen Gas and TGVI for the years 2010 and 2011, as reflected in the 

Shared Service Agreement between Terasen Gas and TGVI. 207

Terasen Gas has completed a review of the Terasen Gas and TGW Shared Services approach and 

agreement as part of this RRA.  For validation, the Shared Services approach and proposed allocation for 

2010 and 2011 has been reviewed independently by KPMG to evaluate the suitability of the Shared 

Services.

 

 

Terasen Gas and TGW Shared Services 

208

To properly reflect the value of activities provided by Terasen Gas to TGW, the Company proposes the 

adoption of, and requests that the Commission approve, the allocation of costs for Shared Services 

between Terasen Gas and TGW for the years 2010 and 2011, as reflected in the Shared Service 

Agreement between Terasen Gas and TGW.

  The results of the review indicate the amount of annual Shared Services to be allocated 

from Terasen Gas to TGW is estimated to be approximately $0.2 million in 2010 and 2011, subject to 

true-up of actual costs in 2012, on expiration of the RRA settlement period.  For example, the difference 

between the forecasted Shared Services and the actuals for 2010 and 2011 combined will be recorded in 

2012.  The forecasted amounts for 2010 and 2011 are consistent with that currently allocated from TGVI 

to TGW. 

 

Terasen Gas considers the results of the review as being reasonable and representative of the activities 

and their value provided by Terasen Gas to TGW.  KPMG found the allocation drivers used to be 

reasonable and the costs allocated to TGW to be reasonable. 

 

209

f) Transfer Pricing Policy and Code of Conduct Review 

    

Since they were originally established in 1997 and approved by the Commission in Letter L-64-1997, the 

Terasen Gas Code of Conduct (“COC”) and Transfer Pricing Policy (“TPP”) have served to govern the 

relationships between Terasen Gas and Non-Regulated businesses (“NRB”) regarding the provision of 

utility resources for unregulated activities including sharing of utility resources, the treatment of 

customer, utility or confidential information and the nature of the relationship between Terasen Gas 

and the NRBs.  It has been over five years since both policies were evaluated with the most recent 

review occurring during the 2003 Multi Year Revenue Requirement and PBR Application.  As part of this 

current Application and in follow-up to a letter by Terasen Gas dated December 12, 2007 agreeing to a 

                                                           
207  See Appendix H-4(a) for a copy of TGI and TGVI Shared Services Agreement 
208  See Appendix H-4 for a copy of  KPMG’s Shared Services Cost Allocation Review 
209  See Appendix H-4(b) for a copy of TGI and TGW Shared Services Agreement 
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review of the both the COC and TPP as part of its next full Revenue Requirement Application, Terasen 

Gas has reviewed the COC and TPP to assess their appropriateness and whether amendments are 

required.   

As a result of the review, no changes have been identified as Terasen Gas believes the COC and TPP are 

working as intended.  The review of the TPP with the assistance of KPMG210

(1) COMPLIANCE WITH CODE OF CONDUCT AND TRANSFER PRICING POLICIES 

 suggests that the current 

transfer pricing policy and model used to charge NRBs by the Utility are reasonable and complete, 

Terasen Gas believes the COC remains suitable and appropriate to govern utility interaction with NRBs 

for the period of the Application recognizing though that the energy marketplace continues to evolve in 

British Columbia. 

Terasen Gas proposes no changes to the existing COC and TPP.  Both policies are expected to continue 

to provide appropriate direction and rules to govern the interaction of Terasen Gas and its NRBs during 

the period of the current Application.  Further, Terasen Gas believes that the processes in place and the 

two independent compliance reviews conducted annually by Terasen Gas’ Internal Audit group and its 

external auditors provide a sufficient level of assurance to ratepayers, stakeholders and the 

Commission.     

Terasen Gas complies with the COC and the TPP for provision of Company resources and services by 

having its employees charge out their time to NRBs.  Employees currently keep track of the time they 

spend on NRB’s activities. Their salary costs, loaded for benefits and concessions, and an overhead 

charge for the use of facilities and other resources, and in some cases, an availability and supervisory 

surcharge are charged to the NRB.  This process is managed through the continuing services contracts 

between the Company, the NRBs and FortisBC: 

• Terasen Inc. 

• Terasen Energy Services Inc. 

• Inland Energy Corp. 

• Terasen Huntingdon Inc. 

• FortisBC 

 

Non-utility activities performed on behalf of Terasen and other NRBs are charged 100 per cent to 

Terasen and to the NRBs respectively. This is managed through monthly timesheets and appropriate 

                                                           
210  See Appendix H-6 for a copy of the KPMG Transfer Pricing Report  
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charge codes for each NRB.  For 2010 and 2011, it is expected that Terasen Gas will charge Terasen and 

other NRBs $0.34 million and $0.35 million including the recovery of overheads for the benefit of 

Terasen Gas and its ratepayers.   

To ensure that Terasen Gas’ practices and processes comply with the policies and as one of the 

conditions of the negotiated settlement for the 2004 – 2007 Performance Based Rate plan, the Terasen 

Gas’ Internal Audit group completes a review of compliance with the COC and TPP annually with a 

report provided summarizing the results of the review.  In addition, Terasen Gas’ independent external 

auditor reviews the work performed by Terasen Gas’ Internal Audit group.  This practice has worked 

over the years with any issues and exceptions that are identified promptly addressed by Terasen Gas 

management. 

Upon further review of the current compliance review process for the COC and TPP, Terasen Gas 

proposes the elimination of the independent external auditor review requirement as it is duplication of 

the work performed by Terasen Gas’ Internal Audit group.  The elimination of this requirement will not 

compromise the compliance process for the COC and TPP  

(2) REVIEW OF CODE OF CONDUCT AND TRANSFER PRICING POLICY 

In reviewing the COC as it applies to Terasen Gas’ NRB activities, two sections are worth elaborating 

further on here with the provisions being (#4) Provision of Information and (#6) Equitable Access to 

Services.  

 

(#4) Provision of Information states that Terasen Gas will not provide to an NRB any information that 

would inhibit a competitive energy services market from functioning.  This precludes Terasen Gas from 

releasing confidential customer specific information without the consent of that customer.  It is 

standard practice for Terasen Gas and its NRBs to seek permission from the customer to obtain any 

specific customer data and personal information that Terasen Gas may hold prior to releasing the 

information.   

 

(#6) Equitable Access to Services states that except as required to meet acceptable quality and 

performance standards, and except for some specific assets or services which require specific 

consideration as approved by the Commission, Terasen Gas will not preferentially direct customers 

seeking specific competitively offered services to an NRB or specific retailer. 

 

The COC was developed in response to the Retail Markets Downstream of the Meter (“RMDM”) 

guidelines published in April, 1997 which provides Commission guidance with respect to utility or NRB 

participation in downstream retail markets which may include any utility or energy related activity at or 
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downstream of the utility meter.  As described in the RMDM guidelines, the retail market downstream 

of the utility meter can be generally described as consisting of those goods and services which are 

related to or support the delivery and/or use of the energy commodity.   

 

Over the past decade, Terasen Gas believes that the existing COC has served its purpose well in 

providing guidance for how the utility or its affiliate can compete in the retail marketplace, where 

providing preferential direction could possibly provide an unfair advantage and/or hinder the 

development of a competitive retail marketplace.  However, in situations where the service or product is 

upstream of the meter, such as providing alternative energy delivery systems that use a number of 

energy sources including renewable fuels such as geothermal and solar integrated with conventional 

energy forms of natural gas and electricity, Terasen Gas believes that section (#6) of the Code of 

Conduct may not apply as the section was developed primarily with the retail marketplace, rather than 

the upstream of the meter marketplace.  Terasen Gas believes that customers seeking services and 

products upstream of the meter are generally more sophisticated and knowledgeable than the average 

retail consumer and that choice available in the upstream marketplace is much more limited than in the 

retail marketplace.  As a result, Terasen Gas believes there is no significant advantage conferred to the 

NRB if customers seeking services upstream of the meter are directed to the NRB by the Utility with 

consent provided by the customer. 

 

In reviewing the TPP, Terasen Gas updated the current transfer prices charged to NRBs by the Utility.  

Labour charge rates including benefits and concessions, the overhead charge for the use of facilities and 

other resources and the supervisory surcharge were reviewed for reasonableness, using current costs 

and estimates. 

 

The results of the review indicate that while some cost components may have changed from that being 

charged to NRBs today, the changes are in the overall scheme immaterial and provide support to 

Terasen Gas’ belief that the current transfer prices to NRB are appropriate for the period of the 

Application. 

g) Corporate Services 

Since TGI’s last RRA, the ownership of Terasen has changed twice, which has resulted in significant 

changes in how certain functions have been provided to Terasen Gas.  In this application, Terasen Gas is 

proposing to update the nature of the costs that are allocated and the cost allocation drivers to align 

with Terasen’s current ownership structure, as reflected in a new Corporate Services Agreement 

between Terasen and Terasen Gas. 
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Prior to 2004, Terasen Gas performed certain corporate service functions and cross-charged Terasen 

and its subsidiaries according to the terms of the Code of Conduct and Transfer Pricing Policy.  In 2004, 

certain functions which were performed by Terasen Gas were separated and transferred into Terasen.  

These corporate services were then contracted back to Terasen Gas by Terasen through a Corporate 

Services Agreement, using a cost allocation methodology established and approved by Commission 

Order No. G-80-03.  As a result of this re-organization, the Corporate Centre at Terasen Inc was 

established, consistent with the direction given in the Commissions Decision issued on February 4th, 

2003 pursuant to Commission Order No. G-80-03. 

 

Today, while the corporate services are still contracted to Terasen Gas through Terasen, these services 

are now performed by a mix of Terasen and Fortis.  The corporate services group at Terasen consists of 

the following functions: 

• Corporate Development, Treasury and Cash Management 

• External Reporting 

• Taxation Services 

• Corporate Financial Analysis and Capital Management 

• Internal Audit 

• Risk Management and Insurances Services 

• Corporate Secretary and Board of Directors 

• Legal Department 

• Human Resources Compensation and Planning 

 

The services performed by Fortis (and provided to Terasen) tend to be more strategic in nature and 

consist of the following functions: 

• Office of the CEO 

• Office of the CFO 

• Treasury and Taxation  

• Investor Relations 

• Financial Reporting 

• Internal Audit 
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• Corporate Secretary and Board of Directors 

 

A more detailed description of the services provided by both companies can be found in Appendix H-5. 

 

In determining the corporate services fee charged to Terasen Gas by Terasen, both Terasen and Fortis 

have reviewed the costs incurred in 2008 and the budgeted costs anticipated in 2009.  Each company 

then adjusted for costs specifically not allowed by the Commission in past applications (i.e., stock option 

costs).  Once these costs have been excluded, the remaining costs are allocated from Fortis to Terasen, 

and then from Terasen to Terasen Gas based on various cost drivers.  The methodology selected by 

Terasen incorporates the Massachusetts formula211

Terasen has completed a review of the Corporate Services approach and agreement as part of this RRA.  

For validation, the Corporate Services approach and proposed allocation for 2010 and 2011 has also 

been reviewed independently by KPMG to evaluate and validate the approach, allocation methodology 

and suitability of the Corporate Services agreement

 which is the same allocation methodology 

previously approved by the Commission.  The costs from Fortis are allocated to Terasen using an assets 

by subsidiary driver which is a valid cost driver given the organizational structure of Fortis.   

 

212

While the corporate services fee charged to Terasen Gas is higher than in the past number of years, the 

management fee was frozen at the time of the acquisition of Terasen by KMI in late 2005.  Since 2005, 

the delivery of these services has been provided by a mix of those functions still at Terasen and either 

KMI or Fortis, depending on the time period.  The fee has increased due to fewer subsidiaries being 

owned by Terasen and so the Company is bearing a higher percentage of the costs.  In 2006, Terasen 

sold its water and utility services business and in 2007, as part of the sale of Terasen to Fortis, Terasen 

disposed of the petroleum transportation business, both of which Terasen had previously provided 

. The results of the review indicate that the annual 

Corporate Services to be allocated from Terasen to Terasen Gas are estimated to be approximately $9.0 

million in 2010 and $9.1 million in 2011.   

 

Terasen Gas considers the results of the review to be reasonable and representative of the activities and 

their value provided by Terasen to Terasen Gas.  As previously described, the cost allocation approach 

used for the Corporate Services between Terasen and Terasen Gas is similar to the methodology 

previously established and approved by Commission Order No. G-80-03. 

 

                                                           
211  The Massachusetts Formula is in extensive use in industry and is composed of the arithmetical average of (1) 

operating revenue, (2) payroll, and (3) average net book value of tangible capital assets plus inventories.   The 
use of these factors represents the total activity of all business segments as a means to allocate costs that 
cannot be directly assigned. 

212  See Appendix H-5 for a copy of the KPMG review of the Corporate Services approach 
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similar shared services to.  Offsetting the cost increases are some cost savings on the allocation of the 

management fee from Fortis to Terasen.  Fortis owns a larger number of subsidiaries than those owned 

previously by Terasen and the fee reflects a lower cost allocation of those services.  Additionally, the 

cost of service has increased due to inflation, which has not been reflected in the fee charged since 

2005.   

 

To properly reflect the value of activities provided by Terasen to Terasen Gas, the Company proposes 

the adoption, and requests that the Commission approve the allocation of costs for shared Corporate 

Services between Terasen and Terasen Gas for the years 2010 and 2011, as reflected in the Corporate 

Services Agreement between Terasen and Terasen Gas.213

h) Accounting and Other Policies Summary 

 

The impacts of the accounting and other policies discussed above have been reflected appropriately in 

the RRA, affecting primarily capital and O&M expenses.  The policies that were reviewed and adopted by 

Terasen Gas in creating this Application reflect the most appropriate methodologies for cost recovery in 

2010 and 2011, while incorporating the latest updates from accounting standard setting bodies, and 

considering general principles of regulatory cost allocation. 

 

 
 

                                                           
213   See Appendix H-5(a) for the Corporate Services Agreement between Terasen Inc. and Terasen Gas Inc. 
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12. Tariff Changes 

The Terasen Gas Tariff sets out the General Terms and Conditions (“GT&C”) regarding the provision of 

service to our customers.  Specific terms and conditions of service for each of the different customer 

classes served by the Company are set out in the various Rate Schedules included in the Company’s 

Tariff.214

• The addition of two new Rate Schedules to offer enhanced service to customers in the 

transportation sector, as described in Part III, Section C, Tab 3 ; 

  In order to continue to provide our customers with quality service it is necessary from time to 

time to propose revisions to the Tariff.  This Application presents an appropriate opportunity to propose 

several necessary Tariff amendments, to be effective January 1, 2010. 

 

The Company is seeking three different types of Tariff changes with this Application: 

• Changes to two of the fees charged to customers, as set out in the GT&C; and 

• New terms and conditions to support the alternative energy solutions described in Part III, 

Section C, Tab 3.  

 

The Company’s proposals under each of these three types of changes are discussed in detail in the 

following sections.   

a) New Rate Schedules 

As described in Part III, Section C, Tab 3, we propose two new rate schedules in order to provide 

enhanced service to customers in the transportation sector: 

 

5. Rate Schedule 6C – Natural Gas Compression and Refuelling Service   

6. Rate Schedule 26 – Natural Gas Vehicle Transportation Service   

 

The rate schedules will reduce existing impediments to the development of the NGV industry.  The 

development of NGV benefits existing customers through more efficient use of infrastructure, benefits 

potential NGV customers by providing a competitive fuel alternative; and is consistent with government 

policy.  We have included pro-forma Tariff pages in Appendix J-4: Rate Schedule 26: NGV Transportation 

Service and Appendix J-6: Rate Schedule 6C: Compression and Refueling Service and respectfully request 

Commission approval of the proposed rate schedules to be effective January 1, 2010. 

 

                                                           
214  See Appendix J-1 for a copy of TGI Historical Tariff Continuity Tables and Rates 
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If Rate Schedule 6C is approved, we also seek approval to cancel Rate Schedule 6A – General Service – 

Vehicle Refueling Service, as it will be redundant.  We have included the blacklined Tariff pages in 

Appendix J-5: Rate Schedule 6A Cancelled and respectfully request Commission approval of the 

proposed Tariff page changes. 

b) Changes to Standard Fees and Charges 

We propose changes to two fees that are included in the Standard Fees and Charges Schedule of the 

GT&C: 

 

7. Reduce the Application Fee for new installations from $85 to $25.  

8. Increase the Meter Testing Fee from $30 to $60.  

 

The proposed change to the Application Fee reasonably reflects the cost of providing service.  It is 

similar to the fee charged by other utilities.  The proposed change to the Meter Testing Fee reasonably 

reflects the cost of providing service and reduces impact to existing customers.  In both cases the 

proposed change is to reasonably reflect the cost of providing the services and is consistent with cost 

causation principles.  

 

A summary of the proposed changes is presented in Table C-12-1 which follows. 
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Table C-12-1:  Proposed Fee Changes 

TGI Tariff – Standard Fees and Charges 
Schedule 

Proposed Changes 

 
Application Fee 

 
  Existing Installation $25.00 

  New Installation  $85.00 
  New Installation: 
      Manifold Meters $85.00  

      Vertical Subdivision $85.00 
 

 
 

 
 

Reduce New  Installation 
Application Fee to $25 

 
Metering Related Fees 
  

Disputed Meter Testing Fees 
 
 Meters rated less than or equal to 
14.2m3/hr:   $30.00 
 

 Meters rated greater than 14.2m3/hr :  
Actual Costs of Removal  and replacement 
 

 
 
 

 
 
Increase charge to $60 for Meters 
rated less than or equal to 
14.2m3/hr 
 

 

 

The proposed changes are described below. 

(1) REDUCTION IN THE APPLICATION FEE 

The current $85 Application Fee for new installations was approved in 1996.  Since then, processes have 

been streamlined.  The cost of providing this service is now much lower.  The Application Fee should be 

reduced to reasonably reflect the cost of providing this service. 

 

On December 6, 2007, the Commission issued the TGI – TGVI System Extension and Customer 

Connection Policies Review Decision.  The Commission’s Decision (pg. 53) directed TGI and TGVI to 

address the $85 Application Fee in their next revenue requirements applications: 

 

“6.1 New Customer Application Fee 

Terasen proposes no change to the $85 new customer Application Fee, stating that the 

Application Fee for new customers is intended to recover the administration costs associated 

with initiating service to a new customer and does not cover any of the capital costs and has 
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been in place at $85 since prior to 1996.  Terasen states that since then the processes have been 

streamlined and costs to enroll customers into the system have remained relatively stable or 

have declined and that customer enrolment for the Companies’ customers is performed by 

CustomerWorks LP, as part of a bundled suite of services which include billing, meter reading, 

customer contact (call centre operations) and credit and collections.  As the agreement and 

contract with CustomerWorks LP is for a bundled service, Terasen is unable to determine the 

specific cost to enroll an individual customer, but states that since enrolment costs are only a 

portion of the per customer total suite of costs charged to the Companies, (for 2007, $55.36 for 

TGI, and $43.07 per customer for TGVI) enrolment costs are less than they were in 1996 (Exhibit 

B-3, BCUC 1.18.1-3). 

 

Terasen states that it intends to make a further assessment of the value of reducing the $85 fee 

in the future, but that, since the current PBR Settlement Agreement includes revenue from the 

$85 fee, Terasen is of the view that the level of this fee should not be changed before the 

Settlement Agreements expire at the end of 2009 (Exhibit B-9, BCUC 2.45.1). 

 

Commission Determination 

The Commission Panel finds little on the record before it to justify either the existence or 

quantum of Terasen's $85.00 Application Fee and accordingly directs both TGI and TGVI to 

address both matters at their next RRA following the expiry of their Settlement Agreements at 

the end of 2009.” 

 

The Application Fee is related to the creation of a new customer account.  We believe the proposed 

reduction in the Application Fee reasonably reflects the cost of creating a new customer account, and 

reflects a portion of the CustomerWorks LP bundled services charge.  The $25 fee is similar to the fee 

charged by other utilities.  The lower Application Fee also supports customer growth as it reduces the 

cost of new customers attaching to the gas distribution system.  

 

CustomerWorks LP continues to provide a bundled suite of services which includes: billing, meter 

reading, customer contact (call centre operations) and credit and collections.  A bundled rate per 

customer is charged for the services (for 2008, approximately $55 for Terasen Gas, and approximately 

$42 per customer for TGVI).  Due to the bundled rate, we are unable to determine the specific 

CustomerWorks LP administration costs, included in that bundled rate, associated with initiating service 

to a new customer or creating a new account.  Since the task of initiating service to a new customer is 

only a portion of the bundled services we have determined that the associated administration costs are 

less than the current $85 Application Fee and the bundled rate.  
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The $85 Application Fee was approved in 1996 and based on a 1993 methodology.  As presented in 

Table C-12-2, the proposed $25 Application Fee represents a cost estimate of creating a new customer 

account using the 1993 methodology taking into consideration the current process. 

 

Table C-12-2:  Process Comparison (2009 versus 1993) 

1993 1993 1993 2009 2009
Activity No. Description BC Gas TGI & TGVI CWLP Process Change/Comments

a The Applicant's information is 
obtained either over the telephone or 
at a branch office.

Clerical time. Associated 
overhead. (Clerical Time 
= $35.21)

Install Center (Customer 
Contract Representative 
or Planning & Design 
Technician).

None. Order Fulfillment process. Gas 
Application is processed in 
CAFÉ.

b The Applicant's information is keyed 
in the Company's computer system

Clerical time. Computer 
system utilization. 
Associated overhead. 
(Computer System 
Utilization = $4.71)

Install Center (Customer 
Contract Representative 
or Planning & Design 
Technician).

None. Activity a & b occur at the same 
time.

c An evaluation of the Applicant's credit 
worthiness is determined and, if any 
outstanding bills from other accounts 
exist, collection activities are 
undertaken before new service is 
provided.

Clerical time. Computer 
system utilization. External 
collection costs. 
Associated overhead.

None. Clerical time. 
Computer system 
utilization. External 
collection costs. 
Associated overhead. 
(Cost Estimate = 0.25 
hr x $60/hr = $15).

CWLP received premise-out 
report. Manually enters customer 
and premise data in new account 
(10 mins). CWLP conducts credit 
check (5-10 mins).  Assumes 
$60/hr including labour, benefits, 
overheads, computer system 
utilization.

h When a new service installation is 
required, additional information is 
required for permanent installation 
records and a site visit prior to 
installation is necessary for 20 - 25% 
of all installations. Following 
installation of the new service, site 
records are completed in greater 
detail.

Clerical time. Computer 
system utilization. Mains 
and services 
representatives and 
vehicles. Associated 
overhead. (Site 
Visit/Confirmation = 
$53.91)

2003 Order Fulfillment 
process. Crews will 
install service and meter 
and complete as-built 
records. T-Doc sent to 
Closing Desk.

Clerical time. 
Computer system 
utilization. External 
collection costs. 
Associated overhead. 
(Cost Estimate = 0.15 
hr x $60/hr = $10).

CWLP receives bill-out/meter 
movement report. Manually 
enters meter number, meter 
reading, charges (10 mins).

Summary New Account cost 
estimate = $93.86
$75 Proposed & 
Approved in 1993.  $85 
Approved for 1996.

Not Applicable. Customer 
enrollment/account set-
up by CWLP.

Total Cost Estimate  
= (0.4 hr)($60/hr) = 
$24. Propose $25 
Application Fee to 
create new customer 
account.

Significant automation since 
1993. Enrolment costs are only a 
portion of the per customer total 
suite of costs charged to TGI 
and TGVI.  
Bundled service rate, therefore 
unable to determine the set-up 
new accounts.

New Account - New Service Required

 
 

Since 1993, processes have been streamlined and costs to enroll customers into the system have 

remained relatively stable or have declined.  For example, in 2003 process changes were implemented. 

The new customer attachment process required increased information from the applicant resulting in a 

significant reduction in site visits for service installations. In addition, the field crews were responsible 

for recording the service installation details (as-built sketch) thus eliminating the need for a planner to 

visit the site following the service installation.  Currently, the creation or set-up of new customer 

accounts in the customer information system for the Companies’ customers is performed by ABSU (on 

behalf of CustomerWorks LP), as part of a bundled suite of services which include billing, meter reading, 

customer contact (call centre operations) and credit and collections.  Based on a current process review 

and assumptions, it is estimated that the total duration required to create a new account in the 

customer information system is approximately 0.4 hours (20 minutes).  The combined all inclusive, 
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loaded labour and system utilization rate is assumed to be $60/hour.  Therefore, the estimated cost to 

create a new customer account is approximately $25. 

 

For comparison, the fee/charge from other utilities was reviewed and is presented below.  Due to the 

fact that each utility has a different methodology for system extensions and application fees it is not 

possible to complete a direct comparison.  However, the table highlights that the majority of the other 

utilities have a fee/charge which is significantly less than Terasen Gas’ current $85 Application Fee. 

 

Table C-12-3:  Application Fee for Other Utilities 

Utility Location Application Fee

Pacfic Northern Gas
British 
Columbia

The Ft. St. John and PNG West service areas have an application fee of $30.  The 
Dawson Creek service area has a fixed charge of $150.

Atco Gas Alberta Basic charge of $100.

Altagas Alberta $35

Union Gas Ontario

It is Union’s practice to not charge customers an application fee for a new service if 
they commit to install a natural gas furnace or natural gas-powered appliance that 
operates as a main heat source (i.e. fireplace). If the customer does not plan to 
install a furnace but some other natural gas appliance(s), Union will usually run an 
economic analysis to ensure the gas load covers the cost of the gas service. In the 
event there’s an economic shortfall, the customer requesting the gas service may 
receive a charge.

Enbridge Gas Ontario $25
Gaz Metro Quebec There is no application fee.

BC Hydro
British 
Columbia Account Charge - $12.40.

FortisBC
British 
Columbia

Charge for Service - $27.00.  This is a charge for a meter connection, transfer of an 
account involving either a meter connection or a meter reading, or recconnection of 
a meter after disconnection.  There is a $6.00 charge for the transfer of an account 
not involving a meter reading.  

 

The current Application Fee for New Installation, New Installation (Manifold Meters and – Vertical 

Subdivisions) is $85 as specified in the Tariff under the Standard Fees and Charges Schedule.  We 

propose reducing the Application Fee from $85 to $25.  

 

In terms of the Main Extension Test, we have confirmed that the reduced revenues resulting from a 

lower Application Fee will immaterially lower the Profitability Index and will not substantially impact 

new main extensions. 
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We believe the proposed reduction in the Application Fee from $85 to $25 reasonably reflects our cost 

estimate of creating a new customer account, reflects an appropriate allocation of the CustomerWorks 

LP bundled services charge and is similar to the fee charged by other utilities.  The lower Application Fee 

also supports customer growth as it reduces the cost of new customers attaching to the gas distribution 

system.  

 

TGVI has proposed a similar change in its 2010-2011 Revenue Requirements Application.  If the 

Customer Care Enhancement CPCN is approved, we will revisit this fee if it is appropriate to maintain 

consistency with the principle of cost causality. 

(2) INCREASE METER TESTING FEE 

The Meter Testing Fee is applied when a customer requests the meter be tested for accuracy and the 

results from Measurement Canada confirm that the meter meets standards.  The fee is to ensure that 

the cost of providing this service does not negatively impact other customers.  Conversely, if the results 

from Measurement Canada confirm that the meter does not meet standards, then the customer will not 

be charged the Meter Testing Fee and the Company is responsible for the cost of providing this service.   

 

For meters rated less than or equal to 14.2m3/hr the current charge of $30 has not changed since prior 

to 1994.  We believe the current charge does not reasonably reflect the cost of providing this service. 

Therefore, we propose to increase the Meter Testing Fee from $30 to $60.  The proposed Meter Testing 

Fee of $60 is based on the following cost estimate to provide this service: 

 

Table C-12-4:  Meter Testing Fee Cost Estimate 

Task Description Calculation  Cost Estimate Comment 

Meter exchange 
appointment 
 

$6 $6.00 Average $6/appointment 

Meter exchange by 
technician 

0.75 hr x 
$73/hr 

$54.75 0.75 hours includes time travel, exchange, 
relight. $73 represents 2010/11 loaded 
hourly rate (Interior & Coastal average) 
with vehicle. 

Total  $60.75  

Proposed Meter 
Testing Fee 

 $60  

 

Measurement Canada does not charge the customer a fee for meter testing.  
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We believe the proposed increase reasonably reflects the current cost of this service and hence 

mitigates negative impacts to other customers. 

 

We do not propose a change for meters rated greater than 14.2m3/hr since customers are charged the 

actual costs of removal and replacement.  

 

TGVI follows the same meter testing process and is seeking a similar change in its 2010-2011 Revenue 

Requirements Application. 

 

The proposed changes to the Application Fee and Meter Testing Fee reasonably reflect the cost of 

providing the service and is consistent with cost causation principles.  We have included blacklined Tariff 

pages in Appendix J-2: Standard Fees and Charges Schedule and respectfully request Commission 

approval of the proposed Tariff page changes. 

 

c) New Terms and Conditions 

 

As described in Part III, Section C, Tab 3 the Company proposes alternative energy solutions including 

geo-exchange, solar-thermal and district energy systems as extensions of the gas service provided by the 

Company.  We propose new Tariff terms and conditions as an addition to the GT&C to support the 

alternative energy solutions.  A new Section 12A – Alternative Energy Extensions will describe the 

alternative energy extensions: geo-exchange, solar-thermal and district energy systems.  It also 

describes the proposed cost of service model approach to establishing a rate for each offering. As 

described in Part III, Section C, Tab 3, the service agreements and rates will be filed separately as 

contracts.  We have included pro-forma and blacklined Tariff pages in Appendix J-3:  Alternative Energy 

Extensions and respectfully request Commission approval of the proposed Tariff page changes effective 

January 1, 2010. 
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13. Financial Schedules 

 
  Schedule # 
Summary Schedules  
 Summary of 2010 & 2011 Revenue Requirement Increase 1 
 Rate Change Required- 2010 2 
 Rate Change Required- 2011 3 
 Utility Income & Earned Return- 2010 4 
 Utility Income & Earned Return- 2011 5 
 Income Taxes- 2010 6 
 Income Taxes- 2011 7 
 Rate Base-2010 8 
 Rate Base-2011 9 
 Return on Capital- 2010 10 
 Return on Capital- 2011 11 
   
Utility Income & Earned Return  
 Utility Income & Earned Return- 2010 12 
 Utility Income & Earned Return- 2011 13 
 Gas Sales & Transportation Volumes- 2010 14 
 Gas Sales & Transportation Volumes- 2011 15 
 Revenue Forecast- 2010 16 
 Revenue Forecast- 2011 17 
 Cost of Gas- 2010 18 
 Cost of Gas- 2010 (continued) 19 
 Cost of Gas- 2011 20 
 Cost of Gas- 2011 (continued) 21 
 Margin- 2010 22 
 Margin- 2010 (continued) 23 
 Margin- 2011 24 
 Margin- 2011 (continued) 25 
 Other Revenue- 2010 26 
 Other Revenue- 2011 27 
 Resource View O&M 28 
 Activity View O&M 29 
 Activity View O&M (continued) 30 
 Property Taxes- 2010 31 
 Property Taxes- 2011 32 
 Depreciation & Amortization Expense Summary- 2010 33 
 Depreciation & Amortization Expense Summary- 2011 34 
   
Income Taxes  
 Income Taxes- 2010 35 
 Income Taxes- 2011 36 
 Permanent & Timing Differences- 2010 37 
 Permanent & Timing Differences- 2011 38 
 Capital Cost Allowance Continuity- 2010 39 
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  Schedule # 
 Capital Cost Allowance Continuity- 2011 40 
   
Rate Base  
 Rate Base-2010 41 
 Rate Base-2011 42 
 Reconciliation of Capex Additions to Plant Additions  43 
 Plant Continuity- 2010 44 
 Plant Continuity- 2010 (continued) 45 
 Plant Continuity- 2011 46 
 Plant Continuity- 2011 (continued) 47 
 Accumulated Depreciation Continuity- 2010 48 
 Accumulated Depreciation Continuity- 2010 (continued) 49 
 Accumulated Depreciation Continuity- 2011 50 
 Accumulated Depreciation Continuity- 2011 (continued) 51 
 CIAC Continuity- 2010 52 
 CIAC Continuity- 2011 53 
 Deferred Charges Continuity- 2010 54 
 Deferred Charges Continuity- 2011 55 
 Working Capital Allowance- 2010 56 
 Working Capital Allowance- 2011 57 
 Cash Working Capital- 2010 & 2011 58 
 Cash Working Capital Lead Time- 2010 & 2011 59 
 Cash Working Capital Lag Time- 2010 & 2011 60 
 Future Income Taxes- 2010 & 2011 61 
   
Return on Capital  
 Return on Capital- 2010 62 
 Return on Capital- 2011 63 
 Long Term Debt- 2010 64 
 Long Term Debt- 2011 65 
   
Margin Reconciliation  
 Margin Reconciliation 2010 66 
 Margin Reconciliation 2011 67 
   
Earnings Sharing Calculation  
 Earning Sharing Calculation 68 
 End of Term Capital Incentive Mechanism 69 
 Calculation of Earnings Sharing Mechanism (Rider 3) 70 
 Calculation of Amortization of RSAM (Rider 5) 71 
 Projected 2009 Earned Return 72 
 Projected 2009 Income Taxes 73 
 Projected 2009 Rate Base 74 
 Projected 2009 Return on Capital 75 
 Projected 2009 Deferred Charges Continuity 76 



Summary of TGI 2010 and 2011 Revenue Requirement Increase Section C
Tab 13

Schedule 1

Incremental Cumulative
2010 2011 2011

($  Millions) ($  Millions) ($  Millions)

Rebase from Formula Capital and O&M

Rate Base- Net Plant in Service
Equity Finance Expense  $  (2.0)  $      -  
Debt Finance Expense (3.0)     -      

Utility O&M (8.0)     -      

Overheads Capitalized 1.3    

After Tax Depreciation (10.0) -      
Tax Impacts of Rebase Depreciation (4.3)   -      

Other Revenue 2.6    -      

Taxes 1.0      (22.4)$          -      -$             (22.4)$          

Volumes/Revenue Related

Change in Gross Margin due to Customer Growth (4.6)$   (3.7)

Change in Use Rate (4.7) 4.7      

Change in Other Revenue (1.6) (1.9)     

All Others (1.8)     (12.7)            (1.5)     (2.4)              (15.1)            

O&M Forecast

Change in overheads capitalized- change in O&M (1.2)     (0.7)     

Change in O&M & Vehicle Lease Forecast 14.9    13.7             11.5    10.8             24.5             

Depreciation & Amortization Forecast

After Tax Change in Depreciation from GPIS Additions/Retirements 3.7      2.3      

Change in Amortization (2.2) 1.5               4.0      6.3               7.8               

Other

Higher Property Taxes 1.6 1.0      

Change in Income Tax Expense (0.4) (0.1)     

Rate Base changes to support customer growth 1.8 2.5      

Interest Expense 2.1 5.4      

Rounding Difference 0.2 5.3 (0.1)     8.7 14.0 

Total Revenue Increase/(Decrease) Before Accounting Standard Changes (14.6)$         23.4$           8.7$            

Accounting Standard Changes

Change in Overhead Capitalized Rate & Methodology 11.2  -      

Impacts on O&M (0.3) 10.9             (2.0) (2.0)              8.9               

After Tax change in Depreciation Rates 20.8  0.4      
After Tax change in Depreciation Commencement 1.9      -      
Tax Impacts of Depreciation Changes 9.0 31.7 0.1 0.5 32.2 

Total Revenue Increase from Accounting Standard Changes 42.6$          (1.5)$            41.1$          

Net Revenue Increase (Section C, Tab 13-1, Schedule 2 and 3, Column 6, Line 15)  $          27.9  $          21.9 $          49.8 
June 12, 2009
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SUMMARY OF RATE CHANGE REQUIRED Schedule 2
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
Line 2009 Bypass and
No. Particulars PROJECTION Core Non-Core Special Rates Total Change Reference

(1) (2) (3) (4) (5) (6) (7) (8)

1    RATE CHANGE REQUIRED
2
3    Gas Sales and Transportation Revenue, 
4      At Prior Year's Rates $1,451,464 $1,414,636 $61,280 $12,081 $1,487,998 $36,534  - Tab C-13, Schedule 16
5
6    Add - Other Revenue Related to SCP Third Party
7      Revenue / Terasen Gas (Vancouver Island) 14,561              -               -               16,276         16,276         1,715            - Tab C-13, Schedule 26
8
9              Total Revenue 1,466,025         1,414,636    61,280         28,357         1,504,274    38,249         

10
11    Less - Cost of Gas (931,546)           (974,078)      (703)             (816)             (975,597)      (44,051)         - Tab C-13, Schedule 19
12
13    Gross Margin $534,479 $440,558 $60,577 $27,541 $528,677 ($5,802)
14
15    Revenue Deficiency (Surplus) $0 $24,497 $3,368 $0 $27,865
16
17    Revenue Deficiency (Surplus) as a % of Gross Margin 0.00% 5.56% 5.56% 0.00% 5.27%
18
19    Revenue Deficiency (Surplus) as a % of Total Revenue 0.00% 1.73% 5.50% 0.00% 1.85%
20



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

SUMMARY OF RATE CHANGE REQUIRED Schedule 3
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
Line 2010 Bypass and
No. Particulars FORECAST Core Non-Core Special Rates Total Change Reference

(1) (2) (3) (4) (5) (6) (7) (8)

1    RATE CHANGE REQUIRED
2
3    Gas Sales and Transportation Revenue, 
4      At Prior Year's Rates $1,487,998 $1,416,102 $61,336 $12,081 $1,489,519 $1,521  - Tab C-13, Schedule 17
5
6    Add - Other Revenue Related to SCP Third Party
7      Revenue / Terasen Gas (Vancouver Island) 16,276         -               -               18,253         18,253         1,977            - Tab C-13, Schedule 27
8
9              Total Revenue 1,504,274    1,416,102    61,336         30,334         1,507,772    3,498           

10
11    Less - Cost of Gas (975,597)      (975,090)      (703)             (821)             (976,614)      (1,017)           - Tab C-13, Schedule 21
12
13    Gross Margin $528,677 $441,012 $60,633 $29,513 $531,158 $2,481
14
15    Revenue Deficiency (Surplus) $27,865 $43,821 $6,025 $0 $49,846
16
17    Revenue Deficiency (Surplus) as a % of Gross Margin 5.27% 9.94% 9.94% 0.00% 9.38%
18
19    Revenue Deficiency (Surplus) as a % of Total Revenue 1.85% 3.09% 9.82% 0.00% 3.31%
20
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Tab 13

UTILITY INCOME AND EARNED RETURN Schedule 4
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
 ----Revised Rates-----

Line 2009 Existing 2009 Revised
No. Particulars PROJECTION Rates Revenue Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1  ENERGY VOLUMES (TJ)
2       Sales 115,723            112,423       -               112,423       (3,300)           - Tab C-13, Schedule 14
3       Transportation 89,214              88,255         -               88,255         (959)              - Tab C-13, Schedule 14
4 204,937            200,678       -               200,678       (4,259)          
5
6  Average Rate per GJ
7       Sales $11.902 $12.583 $0.000 $12.801 $0.899
8       Transportation $0.830 $0.831 $0.000 $0.869 $0.039
9            Average $7.000 $7.415 $0.000 $7.554 $0.554

10
11  UTILITY REVENUE
12  Sales - Existing Rates $1,377,376 $1,414,636 $0 $1,414,636 $37,260  - Tab C-13, Schedule 16
13              - Increase / (Decrease) -                    -               24,497         24,497         24,497          - Tab C-13, Schedule 22
14  RSAM Revenue (17,004)             
15  Transportation - Existing Rates 74,087              73,362         -               73,362         (725)              - Tab C-13, Schedule 16
16                                  - Increase / (Decrease) -                    3,368           3,368           3,368            - Tab C-13, Schedule 22
17    Total 1,434,459         1,487,998    27,865         1,515,863    64,400         
18
19  Cost of Gas Sold (Including Gas Lost) 931,546            975,597       -               975,597       44,051          - Tab C-13, Schedule 19
20
21  Gross Margin 502,913            512,401       27,865         540,266       20,349         
22
23  Operation and Maintenance 165,162            192,823       -               192,823       27,661          - Tab C-13, Schedule 28
24  Vehicle Lease 1,804                -               -               -               (1,804)          
25  Property and Sundry Taxes 47,593              49,193         -               49,193         1,600            - Tab C-13, Schedule 31
26  Depreciation and Amortization 79,725              103,796       -               103,796       24,071          - Tab C-13, Schedule 33
27  Other Operating Revenue (20,906)             (22,422)        -               (22,422)        (1,516)           - Tab C-13, Schedule 26
28 273,378            323,390       -               323,390       50,012         
29  Utility Income Before Income Taxes 229,535            189,011       27,865         216,876       (12,659)        
30
31  Income Taxes 23,010              23,683         7,939           31,622         8,612            - Tab C-13, Schedule 35
32
33 EARNED RETURN $206,525 $165,328 $19,926 $185,254 ($21,271)  - Tab C-13, Schedule 10
34
35
36 UTILITY RATE BASE $2,412,321 $2,535,487 $400 $2,535,887 $123,566  - Tab C-13, Schedule 8
37
38 RATE OF RETURN ON UTILITY RATE BASE 8.56% 6.52% 7.31% -1.25%  - Tab C-13, Schedule 10



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

UTILITY INCOME AND EARNED RETURN Schedule 5
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
 ----Revised Rates-----

Line 2010 Existing 2009 Revised
No. Particulars FORECAST Rates Revenue Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1  ENERGY VOLUMES (TJ)
2       Sales 112,423       112,326       -               112,326       (97)                - Tab C-13, Schedule 15
3       Transportation 88,255         88,438         -               88,438         183               - Tab C-13, Schedule 15
4 200,678       200,764       -               200,764       86                
5
6  Average Rate per GJ
7       Sales $12.801 $12.607 $0.000 $12.997 $0.196
8       Transportation $0.869 $0.830 $0.000 $0.898 $0.029
9            Average $7.554 $7.419 $0.000 $7.668 $0.114

10
11  UTILITY REVENUE
12  Sales - Existing Rates $1,414,636 $1,416,102 $0 $1,416,102 $1,466  - Tab C-13, Schedule 17
13              - Increase / (Decrease) 24,497         -               43,822         43,822         19,325          - Tab C-13, Schedule 24
14
15  Transportation - Existing Rates 73,362         73,417         -               73,417         55                 - Tab C-13, Schedule 17
16                                  - Increase / (Decrease) 3,368           6,024           6,024           2,656            - Tab C-13, Schedule 24
17    Total 1,515,863    1,489,519    49,846         1,539,365    23,502         
18
19  Cost of Gas Sold (Including Gas Lost) 975,597       976,614       -               976,614       1,017            - Tab C-13, Schedule 21
20
21  Gross Margin 540,266       512,905       49,846         562,751       22,485         
22
23  Operation and Maintenance 192,823       201,617       -               201,617       8,794            - Tab C-13, Schedule 28
24  Vehicle Lease -               -               -               -               -               
25  Property and Sundry Taxes 49,193         50,211         -               50,211         1,018            - Tab C-13, Schedule 32
26  Depreciation and Amortization 103,796       110,496       -               110,496       6,700            - Tab C-13, Schedule 34
27  Other Operating Revenue (22,422)        (24,359)        -               (24,359)        (1,937)           - Tab C-13, Schedule 27
28 323,390       337,965       -               337,965       14,575         
29  Utility Income Before Income Taxes 216,876       174,940       49,846         224,786       7,910           
30
31  Income Taxes 31,622         18,448         13,206         31,654         32                 - Tab C-13, Schedule 36
32
33 EARNED RETURN $185,254 $156,492 $36,640 $193,132 $7,878  - Tab C-13, Schedule 11
34
35
36 UTILITY RATE BASE $2,535,887 $2,619,914 $427 $2,620,341 $84,454  - Tab C-13, Schedule 9
37
38 RATE OF RETURN ON UTILITY RATE BASE 7.31% 5.97% 7.37% 0.07%  - Tab C-13, Schedule 11
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Tab 13

INCOME TAXES Schedule 6
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
 ----Revised Rates-----

Line 2009 Existing 2009 Revised
No. Particulars PROJECTION Rates Revenue Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 CALCULATION OF INCOME TAXES
2 Earned Return $206,525 $165,328 $19,926 $185,254 ($21,271)  - Tab C-13, Schedule 4
3 Deduct - Interest on Debt (108,525)           (110,050)      (6)                 (110,056)      (1,531)           - Tab C-13, Schedule 10
4 Add- Non-Tax Ded. Expense (Net) 428                   (1,864)          -               (1,864)          (2,292)           - Tab C-13, Schedule 37
5
6 Accounting Income After Tax 98,428              53,414         19,920         73,334         (25,094)        
7 Add (Deduct) - Timing Differences (44,736)             5,999           -               5,999           50,735          - Tab C-13, Schedule 37
8
9 Taxable Income After Tax $53,692 $59,413 $19,920 $79,333 $25,641

10
11 30.000% 28.500% 28.500% 28.500% -1.500%
12 1 - Current Income Tax Rate 70.000% 71.500% 71.500% 71.500% 1.500%
13
14 Taxable Income $76,703 $83,095 $27,860 $110,955 $34,252
15
16 Total Income Tax $23,011 $23,682 $7,940 $31,622 $8,611
17



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

INCOME TAXES Schedule 7
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
 ----Revised Rates-----

Line 2010 Existing 2009 Revised
No. Particulars FORECAST Rates Revenue Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 CALCULATION OF INCOME TAXES
2 Earned Return $185,254 $156,492 $36,640 $193,132 $7,878  - Tab C-13, Schedule 5
3 Deduct - Interest on Debt (110,056)      (115,417)      (13)               (115,430)      (5,374)           - Tab C-13, Schedule 11
4 Add- Non-Tax Ded. Expense (Net) (1,864)          1,974           -               1,974           3,838            - Tab C-13, Schedule 38
5
6 Accounting Income After Tax 73,334         43,049         36,627         79,676         6,342           
7 Add (Deduct) - Timing Differences 5,999           8,118           -               8,118           2,119            - Tab C-13, Schedule 38
8
9 Taxable Income After Tax $79,333 $51,167 $36,627 $87,794 $8,461

10
11 28.500% 26.500% 26.500% 26.500% -2.000%
12 1 - Current Income Tax Rate 71.500% 73.50% 73.500% 73.500% 2.000%
13
14 Taxable Income $110,955 $69,615 $49,833 $119,448 $8,493
15
16 Total Income Tax $31,622 $18,448 $13,206 $31,654 $32 (X-Ref - Tab C-13, Schedule 5)
17
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Tab 13

UTILITY RATE BASE Schedule 8
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
Line 2009 Existing 2009 Revised
No. Particulars PROJECTION Rates Adjustments Rates Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 Gas Plant in Service, Beginning $3,215,664 $3,317,590 $0 $3,317,590 $101,926  - Tab C-13, Schedule 45
2 Adjustment - CPCNs 12,879              -               -               -               (12,879)         - Tab C-13, Schedule 43
3 Gas Plant in Service, Ending 3,317,590         3,449,336    -               3,449,336    131,746        - Tab C-13, Schedule 45
4
5 Accumulated Depreciation Beginning - Plant ($743,486) ($779,187) $0 ($779,187) ($35,701)  - Tab C-13, Schedule 49
6 Accumulated Depreciation Ending - Plant (779,187)           (840,835)      -               (840,835)      (61,648)         - Tab C-13, Schedule 49
7
8 CIAC, Beginning ($161,636) ($176,845) $0 ($176,845) ($15,209)  - Tab C-13, Schedule 52
9 CIAC, Ending (176,845)           (183,817)      -               (183,817)      (6,972)           - Tab C-13, Schedule 52

10
11 Accumulated Amortization Beginning - CIAC $45,381 $44,146 $0 $44,146 ($1,235)  - Tab C-13, Schedule 52
12 Accumulated Amortization Ending - CIAC 44,146              47,061         -               47,061         2,915            - Tab C-13, Schedule 52
13
14 Net Plant in Service, Mid-Year $2,387,253 $2,438,725 $0 $2,438,725 $51,472
15
16
17 Adjustment to 13-Month Average (10,554)             13,537         -               13,537         24,091         
18 Work in Progress, No AFUDC 15,627              15,627         -               15,627         -               
19 Unamortized Deferred Charges (66,709)             (27,015)        -               (27,015)        39,694          - Tab C-13, Schedule 54
20 Cash Working Capital (27,183)             (7,178)          400              (6,778)          20,405          - Tab C-13, Schedule 56
21 Other Working Capital (incl. Construction Advances) 115,701            103,439       -               103,439       (12,262)         - Tab C-13, Schedule 56
22 Future Income Taxes Regulatory Asset 278,048            284,455       -               284,455       6,407            - Tab C-13, Schedule 61
23 Future Income Taxes Regulatory Liability (278,048)           (284,455)      -               (284,455)      (6,407)           - Tab C-13, Schedule 61
24 LILO Benefit (1,814)               (1,648)          -               (1,648)          166              
25 Utility Rate Base $2,412,321 $2,535,487 $400 $2,535,887 $123,566 (X-Ref - Tab C-13, Schedule 10)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

UTILITY RATE BASE Schedule 9
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
Line 2010 Existing 2009 Revised
No. Particulars FORECAST Rates Adjustments Rates Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 Gas Plant in Service, Beginning $3,317,590 $3,449,336 $0 $3,449,336 $131,746  - Tab C-13, Schedule 47
2 Adjustment - CPCNs -               -               -               -               
3 Gas Plant in Service, Ending 3,449,336    3,535,828    -               3,535,828    86,492          - Tab C-13, Schedule 47
4
5 Accumulated Depreciation Beginning - Plant ($779,187) ($840,835) $0 ($840,835) ($61,648)  - Tab C-13, Schedule 51
6 Accumulated Depreciation Ending - Plant (840,835)      (899,386)      -               (899,386)      (58,551)         - Tab C-13, Schedule 51
7
8 CIAC, Beginning ($176,845) ($183,817) $0 ($183,817) ($6,972)  - Tab C-13, Schedule 53
9 CIAC, Ending (183,817)      (194,646)      -               (194,646)      (10,829)         - Tab C-13, Schedule 53

10
11 Accumulated Amortization Beginning - CIAC $44,146 $47,061 $0 $47,061 $2,915  - Tab C-13, Schedule 53
12 Accumulated Amortization Ending - CIAC 47,061         50,241         -               50,241         3,180            - Tab C-13, Schedule 53
13
14 Net Plant in Service, Mid-Year $2,438,725 $2,481,891 $0 $2,481,891 $43,167
15
16
17 Adjustment to 13-Month Average 13,537         -               -               -               (13,537)        
18 Work in Progress, No AFUDC 15,627         15,627         -               15,627         -               
19 Unamortized Deferred Charges (27,015)        10,347         -               10,347         37,362          - Tab C-13, Schedule 55
20 Cash Working Capital (6,778)          (6,560)          427              (6,133)          645               - Tab C-13, Schedule 57
21 Other Working Capital (incl. Construction Advances) 103,439       120,091       -               120,091       16,652          - Tab C-13, Schedule 57
22 Future Income Taxes Regulatory Asset 284,455       292,155       -               292,155       7,700            - Tab C-13, Schedule 61
23 Future Income Taxes Regulatory Liability (284,455)      (292,155)      -               (292,155)       - Tab C-13, Schedule 61
24 LILO Benefit (1,648)          (1,482)          -               (1,482)          166              
25 Utility Rate Base $2,535,887 $2,619,914 $427 $2,620,341 $92,154 (X-Ref - Tab C-13, Schedule 11)
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Tab 13

RETURN ON CAPITAL Schedule 10
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line  -------- Capitalization -------- Embedded Cost Earned
  No. Particulars Reference Amount % Cost Component Return

(1) (2) (3) (4) (5) (6) (7) (8)

1 2010 AT 2009 RATES
2 Long-Term Debt  - Tab C-13, Schedule 64 $1,580,370 62.33% 6.868% 4.28%
3 Unfunded Debt 67,443         2.66% 2.250% 0.06%
4 Preference Shares -               0.00% 0.000% 0.00%
5 Common Equity 887,674       35.01% 6.227% 2.18%
6
7  - Tab C-13, Schedule 8 $2,535,487 100.00% 6.52%
8
9 2010 REVISED RATES

10 Long-Term Debt  - Tab C-13, Schedule 64 $1,580,370 62.32% 6.868% 4.28% $108,533
11 Unfunded Debt $67,443
12 Adjustment, Revised Rates 260              67,703         2.67% 2.250% 0.06% 1,523                                     
13 Preference Shares -               0.00% 0.000% 0.00% -                                        
14 Common Equity 887,814       35.01% 8.470% 2.97% 75,198                                   
15 (X-Ref - Tab C-13, Schedule 4)
16  - Tab C-13, Schedule 8 $2,535,887 100.00% 7.31% $185,254
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Tab 13

RETURN ON CAPITAL Schedule 11
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line  -------- Capitalization -------- Embedded Cost Earned
  No. Particulars Reference Amount % Cost Component Return

(1) (2) (3) (4) (5) (6) (7) (8)

1 2011 AT 2009 RATES
2 Long-Term Debt  - Tab C-13, Schedule 65 $1,631,277 62.26% 6.878% 4.28%
3 Unfunded Debt 71,405         2.73% 4.500% 0.12%
4 Preference Shares -               0.00% 0.000% 0.00%
5 Common Equity 917,232       35.01% 4.470% 1.57%
6
7  - Tab C-13, Schedule 9 $2,619,914 100.00% 5.97%
8
9 2011 REVISED RATES

10 Long-Term Debt  - Tab C-13, Schedule 64 $1,631,277 62.25% 6.878% 4.28% $112,204
11 Unfunded Debt $71,405
12 Adjustment, Revised Rates 278              71,683         2.74% 4.500% 0.12% 3,226                                 
13 Preference Shares -               0.00% 0.000% 0.00% -                                     
14 Common Equity 917,381       35.01% 8.470% 2.97% 77,702                               
15 (X-Ref - Tab C-13, Schedule 5)
16  - Tab C-13, Schedule 9 $2,620,341 100.00% 7.37% $193,132
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Tab 13

UTILITY INCOME AND EARNED RETURN Schedule 12
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
 ----Revised Rates-----

Line 2009 Existing 2009 Revised
No. Particulars PROJECTION Rates Revenue Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1  ENERGY VOLUMES (TJ)
2       Sales 115,723       112,423       -               112,423       (3,300)           - Tab C-13, Schedule 14
3       Transportation 89,214         88,255         -               88,255         (959)              - Tab C-13, Schedule 14
4 204,937       200,678       -               200,678       (4,259)          
5
6  Average Rate per GJ
7       Sales $11.902 $12.583 $0.000 $12.801 $0.899
8       Transportation $0.830 $0.831 $0.000 $0.869 $0.039
9            Average $7.000 $7.415 $0.000 $7.554 $0.554

10
11  UTILITY REVENUE
12  Sales - Existing Rates $1,377,376 $1,414,636 $0 $1,414,636 $37,260  - Tab C-13, Schedule 16
13              - Increase / (Decrease) -               -               24,497         24,497         24,497          - Tab C-13, Schedule 22
14
15  Transportation - Existing Rates 74,087         73,362         -               73,362         (725)              - Tab C-13, Schedule 16
16                                  - Increase / (Decrease) -               3,368           3,368           3,368            - Tab C-13, Schedule 22
17    Total 1,434,459    1,487,998    27,865         1,515,863    64,400         
18
19  Cost of Gas Sold (Including Gas Lost) 931,546       975,597       -               975,597       44,051          - Tab C-13, Schedule 19
20
21  Gross Margin 502,913       512,401       27,865         540,266       20,349         
22
23  Operation and Maintenance 165,162       192,823       -               192,823       27,661          - Tab C-13, Schedule 28
24  Vehicle Lease 1,804           -               -               -               (1,804)          
25  Property and Sundry Taxes 47,593         49,193         -               49,193         1,600            - Tab C-13, Schedule 31
26  Depreciation and Amortization 79,725         103,796       -               103,796       24,071          - Tab C-13, Schedule 33
27  Other Operating Revenue (20,906)        (22,422)        -               (22,422)        (1,516)           - Tab C-13, Schedule 26
28 273,378       323,390       -               323,390       50,012         
29  Utility Income Before Income Taxes 229,535       189,011       27,865         216,876       (12,659)        
30
31  Income Taxes 23,010         23,683         7,939           31,622         8,612            - Tab C-13, Schedule 35
32
33 EARNED RETURN $206,525 $165,328 $19,926 $185,254 ($21,271)  - Tab C-13, Schedule 10
34
35
36 UTILITY RATE BASE $2,412,321 $2,535,487 $400 $2,535,887 $123,566  - Tab C-13, Schedule 8
37
38 RATE OF RETURN ON UTILITY RATE BASE 8.56% 6.52% 7.31% -1.25%  - Tab C-13, Schedule 10



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

UTILITY INCOME AND EARNED RETURN Schedule 13
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
 ----Revised Rates-----

Line 2010 Existing 2009 Revised
No. Particulars FORECAST Rates Revenue Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1  ENERGY VOLUMES (TJ)
2       Sales 112,423       112,326       -               112,326       (97)                - Tab C-13, Schedule 15
3       Transportation 88,255         88,438         -               88,438         183               - Tab C-13, Schedule 15
4 200,678       200,764       -               200,764       86                
5
6  Average Rate per GJ
7       Sales $12.801 $12.607 $0.000 $12.997 $0.196
8       Transportation $0.869 $0.830 $0.000 $0.898 $0.029
9            Average $7.554 $7.419 $0.000 $7.668 $0.114

10
11  UTILITY REVENUE
12  Sales - Existing Rates $1,414,636 $1,416,102 $0 $1,416,102 $1,466  - Tab C-13, Schedule 17
13              - Increase / (Decrease) 24,497         -               43,822         43,822         19,325          - Tab C-13, Schedule 24
14
15  Transportation - Existing Rates 73,362         73,417         -               73,417         55                 - Tab C-13, Schedule 17
16                                  - Increase / (Decrease) 3,368           6,024           6,024           2,656            - Tab C-13, Schedule 24
17    Total 1,515,863    1,489,519    49,846         1,539,365    23,502         
18
19  Cost of Gas Sold (Including Gas Lost) 975,597       976,614       -               976,614       1,017            - Tab C-13, Schedule 21
20
21  Gross Margin 540,266       512,905       49,846         562,751       22,485         
22
23  Operation and Maintenance 192,823       201,617       -               201,617       8,794            - Tab C-13, Schedule 28
24  Vehicle Lease -               -               -               -               -               
25  Property and Sundry Taxes 49,193         50,211         -               50,211         1,018            - Tab C-13, Schedule 32
26  Depreciation and Amortization 103,796       110,496       -               110,496       6,700            - Tab C-13, Schedule 34
27  Other Operating Revenue (22,422)        (24,359)        -               (24,359)        (1,937)           - Tab C-13, Schedule 27
28 323,390       337,965       -               337,965       14,575         
29  Utility Income Before Income Taxes 216,876       174,940       49,846         224,786       7,910           
30
31  Income Taxes 31,622         18,448         13,206         31,654         32                 - Tab C-13, Schedule 36
32
33 EARNED RETURN $185,254 $156,492 $36,640 $193,132 $7,878  - Tab C-13, Schedule 11
34
35
36 UTILITY RATE BASE $2,535,887 $2,619,914 $427 $2,620,341 $84,454  - Tab C-13, Schedule 9
37
38 RATE OF RETURN ON UTILITY RATE BASE 7.31% 5.97% 7.37% 0.07%  - Tab C-13, Schedule 11
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 Tab 13

GAS SALES AND TRANSPORTATION VOLUMES Schedule 14
FOR THE YEAR ENDING DECEMBER 31, 2010

Line 2009 Core and Bypass and
No. Particulars PROJECTION Non-Core Special Rates Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 SALES
2 Schedule 1 - Residential 71,031.7 67,829.2 0.0 67,829.2 (3,202.5)
3 Schedule 2 - Small Commercial 24,484.9 24,374.3 24,374.3 (110.6)
4 Schedule 3 - Large Commercial 16,752.0 16,818.6 16,818.6 66.6
5
6 Schedules 1, 2 and 3 112,268.6 109,022.1 0.0 109,022.1 (3,246.5)
7
8 Schedule 4 - Seasonal 184.6 184.6 184.6 0.0
9 Schedule 5 - General Firm 3,151.8 3,098.5 3,098.5 (53.3)

10
11 Industrials
12 Schedule 7 - Interruptible 13.7 14.2 14.2 0.5
13
14 Schedule 6 - N G V Fuel - Stations 103.8 103.8 103.8 0.0
15
16 Total Sales 115,722.5 112,423.2 0.0 112,423.2 (3,299.3) (X-Ref - Tab C-13, Schedule 4)
17
18 TRANSPORTATION SERVICE
19 Schedule 22 - Firm Service 14,381.3 7,136.8 5,953.6 13,090.4 (1,290.9)
20  - Interruptible Service 11,950.8 11,849.7 0.0 11,849.7 (101.1)
21 Byron Creek (aka Fording Coal Mountain) 126.9 125.8 125.8 (1.1)
22 Burrard Thermal - Firm 2,343.9 2,343.9 2,343.9 0.0
23 TGVI - Firm 35,328.2 36,368.3 36,368.3 1,040.1
24 Schedule 23 - Large Commercial 6,309.5 6,134.0 6,134.0 (175.5)
25 Schedule 25 - Firm Service 13,432.1 12,466.5 693.1 13,159.6 (272.5)
26 Schedule 27 - Interruptible Service 5,341.6 5,183.5 5,183.5 (158.1)
22
23 Total Transportation Service 89,214.3 42,770.5 45,484.7 88,255.2 (959.1) (X-Ref - Tab C-13, Schedule 4)
24
25 TOTAL SALES AND TRANSPORTATION SERVICES 204,936.8 155,193.7 45,484.7 200,678.4 (4,258.4) (X-Ref - Tab C-13, Schedule 23)

2010 Terajoules



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

GAS SALES AND TRANSPORTATION VOLUMES Schedule 15
FOR THE YEAR ENDING DECEMBER 31, 2011

2010 Core and Bypass and
Line No. Particulars FORECAST Non-Core Special Rates Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 SALES
2 Schedule 1 - Residential 67,829.2 67,190.5 0.0 67,190.5 (638.7)
3 Schedule 2 - Small Commercial 24,374.3 24,603.1 24,603.1 228.8
4 Schedule 3 - Large Commercial 16,818.6 17,168.5 17,168.5 349.9
5
6 Schedules 1, 2 and 3 109,022.1 108,962.1 0.0 108,962.1 (60.0)
7
8 Schedule 4 - Seasonal 184.6 184.6 184.6 0.0
9 Schedule 5 - General Firm 3,098.5 3,061.2 3,061.2 (37.3)

10
11 Industrials
12 Schedule 7 - Interruptible 14.2 14.2 14.2 0.0
13
14 Schedule 6 - N G V Fuel - Stations 103.8 103.8 103.8 0.0
15
16 Total Sales 112,423.2 112,325.9 0.0 112,325.9 (97.3) (X-Ref - Tab C-13, Schedule 5)
17
18 TRANSPORTATION SERVICE
19 Schedule 22 - Firm Service 13,090.4 7,136.8 5,953.6 13,090.4 0.0
20  - Interruptible Service 11,849.7 11,830.5 0.0 11,830.5 (19.2)
21 Byron Creek (aka Fording Coal Mountain) 125.8 125.8 125.8 0.0
22 Burrard Thermal - Firm 2,343.9 2,343.9 2,343.9 0.0
23 TGVI - Firm 36,368.3 36,596.4 36,596.4 228.1
24 Schedule 23 - Large Commercial 6,134.0 6,177.2 6,177.2 43.2
25 Schedule 25 - Firm Service 13,159.6 12,408.9 693.1 13,102.0 (57.6)
26 Schedule 27 - Interruptible Service 5,183.5 5,171.9 5,171.9 (11.6)
22
23 Total Transportation Service 88,255.2 42,725.3 45,712.8 88,438.1 182.9 (X-Ref - Tab C-13, Schedule 5)
24
25 TOTAL SALES AND TRANSPORTATION SERVICES 200,678.4 155,051.2 45,712.8 200,764.0 85.6 (X-Ref - Tab C-13, Schedule 25)

2011 Terajoules



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

REVENUE Schedule 16
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

At Existing 2009 Rates
Line 2009 Core and Bypass and
No. Particulars PROJECTION Non-Core Special Rates Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 Core Sales
2 Schedule 1 - Residential $883,495 $897,420 $0 $897,420 $13,925
3 Schedule 2 - Small Commercial 283,824       297,556         297,556       13,732           
4 Schedule 3 - Large Commercial 177,855       189,604         189,604       11,750           
5 Schedules 1, 2 and 3 1,345,174    1,384,580      -                1,384,580    39,407           
6
7 Schedule 4 - Seasonal 1,477           1,477             -                1,477           -                
8 Schedule 5 - General Firm 29,522         27,404           27,404         (2,118)           
9 31,000         28,881           -                28,881         (2,118)           

10 Industrials
11 Interruptible - Schedule 7 127              130                -                130              3                    
12
13 N G V Fuel - Stations - Schedule 6 1,076           1,044             1,044           (32)                
14
15 Total Core Sales 1,377,376    1,414,636      -                1,414,636    37,260           (X-Ref - Tab C-13, Schedule 4)
16 (X-Ref - Tab C-13, Schedule 12)
17 Transportation Service
18 Schedule 22 - Firm Service 6,411           5,110             1,270             6,380           (31)                
19  - Interruptible Service 9,819           9,743             -                9,743           (76)                
20 Byron Creek (aka Fording Coal Mountain) 53                53                  53                -                
21 Burrard Thermal - Firm 9,953           9,996             9,996           43                  
22 TGVI - Firm -               -                -               -                
23 Schedule 23 - Large Commercial 16,777         16,411           -                16,411         (367)              
24 Schedule 25 - Firm Service 24,648         23,747           762                24,509         (138)              
25 Schedule 27 - Interruptible Service 6,426           6,270             -                6,270           (157)              
26 Total T-Service 74,087         61,280           12,081           73,362         (725)              (X-Ref - Tab C-13, Schedule 4)
27 (X-Ref - Tab C-13, Schedule 12)
28 TOTAL SALES AND TRANSPORTATION SERVICE $1,451,464 $1,475,916 $12,081 $1,487,998 $36,534 (X-Ref - Tab C-13, Schedule 23)

2010 Gas Sales Revenue



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

REVENUE Schedule 17
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

At Existing 2009 Rates
Line 2010 Core and Bypass and
No. Particulars FORECAST Non-Core Special Rates Total Change Reference

(1) (2) (3) (4) (5) (6) (7)

1 Core Sales
2 Schedule 1 - Residential $897,420 $891,764 $0 $891,764 ($5,656)
3 Schedule 2 - Small Commercial 297,556       300,831         300,831       3,275             
4 Schedule 3 - Large Commercial 189,604       193,720         193,720       4,116             
5 Schedules 1, 2 and 3 1,384,580    1,386,315      -                1,386,315    1,735             
6
7 Schedule 4 - Seasonal 1,477           1,477             -                1,477           -                
8 Schedule 5 - General Firm 27,404         27,135           27,135         (268)              
9 28,881         28,613           -                28,613         (268)              

10 Industrials
11 Interruptible - Schedule 7 130              130                -                130              -                
12
13 N G V Fuel - Stations - Schedule 6 1,044           1,044             1,044           -                
14
15 Total Core Sales 1,414,636    1,416,102      -                1,416,102    1,466              - Tab C-13, Schedule 5
16 (X-Ref - Tab C-13, Schedule 13)
17 Transportation Service
18 Schedule 22 - Firm Service 6,380           5,110             1,270             6,380           -                
19  - Interruptible Service 9,743           9,729             -                9,729           (14)                
20 Byron Creek (aka Fording Coal Mountain) 53                53                  53                -                
21 Burrard Thermal - Firm 9,996           9,996             9,996           -                
22 TGVI - Firm -               -                -               -                
23 Schedule 23 - Large Commercial 16,411         16,525           -                16,525         115                
24 Schedule 25 - Firm Service 24,509         23,713           762                24,475         (34)                
25 Schedule 27 - Interruptible Service 6,270           6,258             -                6,258           (11)                
26 Total T-Service 73,362         61,336           12,081           73,417         55                   - Tab C-13, Schedule 5
27 (X-Ref - Tab C-13, Schedule 13)
28 TOTAL SALES AND TRANSPORTATION SERVICE $1,487,998 $1,477,438 $12,081 $1,489,519 $1,521 (X-Ref - Tab C-13, Schedule 25)

2011 Gas Sales Revenue



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

COST OF GAS BY RATE SCHEDULE - Summary by Service Area (Non-Bypass) Schedule 18
FOR THE YEAR ENDING DECEMBER 31, 2010

Lower Mainland Inland Including Revelstoke Columbia  Total
Line Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Cost of Gas
 No. Particulars TJ $/GJ ($000s) TJ $/GJ ($000s) TJ $/GJ ($000s) ($000s)

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)
1 Non-Bypass CORE AND NON-CORE
2 Core Sales
3 Schedule 1 - Residential 50,837.8       $8.830 $448,888 15,349.2       $8.325 $127,783 1,642.2         $8.393 $13,783 $590,454
4 Schedule 2 - Small Commercial 17,866.8       8.972            160,297        5,791.0         8.449            48,931          716.5            8.554            6,129            215,357             
5 Schedule 3 - Large Commercial 13,802.1       8.756            120,855        2,703.0         8.260            22,327          313.5            8.140            2,552            145,734             
6 Schedules 1, 2 and 3 82,506.7       730,040        23,843.2       199,041        2,672.2         22,464          951,545             
7
8 Schedule 4 - Seasonal 87.8              6.701            588               96.8              6.622            641               -                -                -                1,229                  
9 Schedule 5 - General Firm 2,658.1         6.632            17,629          402.5            6.606            2,659            37.9              6.665            253               20,541                
10
11 Industrials
12 Interruptible - Schedule 7 9.8                6.663            65                 4.4                6.818            30                 -                -                -                95                       
13
14 N G V Fuel - Stations - Schedule 6 92.0              6.447            593               11.8              6.356            75                 -                -                -                668                     
15
16 Total Core Sales 85,354.4       748,915        24,358.7       202,446        2,710.1         22,717          974,078             
17
18  Transportation Service
19 Schedule 22 - Firm Service -                -                -                4,675.8         0.017            79                 2,461.0         0.082            201               280                     
20  - Interruptible Service 11,579.4       0.007            79                 228.9            0.406            93                 41.4              -                -                172                     
21 Schedule 23 - Large Commercial 4,950.9         0.008            40                 1,124.1         0.016            18                 59.0              0.080            5                   63                       
22 Schedule 25 - Firm Service 9,256.8         0.008            74                 2,966.9         0.016            48                 242.8            0.080            20                 142                     
23 Schedule 27 - Interruptible Service 4,532.4         0.008            36                 635.7            0.016            10                 15.4              -                -                46                       
24 Total T-Service 30,319.5       229               9,631.4         248               2,819.6         226               703                     
25 Total Non-Bypass Sales and Transportation Service
26 Cost of Gas Sold 115,673.9     $749,144 33,990.1       $202,694 5,529.7         $22,943 $974,781



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

COST OF GAS BY RATE SCHEDULE - Summary by Service Area (Bypass) Schedule 19
FOR THE YEAR ENDING DECEMBER 31, 2010

Lower Mainland Inland Including Revelstoke Columbia  Total
Line Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Cost of Gas
No. Particulars TJ $/GJ ($000s) TJ $/GJ ($000s) TJ $/GJ ($000s) ($000s)

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)
1 BYPASS AND SPECIAL RATES
2 Bypass and Special Rates Transportation Service
3 Schedule 22 - Firm Service -                -                14                 5,780.0         -                -                173.6            0.046            8                   22                       
4  - Interruptible Service -                -                -                -                -                -                -                -                -                -                      
5 Byron Creek (aka Fording Coal Mountain) -                -                -                -                -                -                125.8            0.049            6                   6                         
6 Burrard Thermal - Firm 2,343.9         0.020            47                 -                -                -                -                -                -                47                       
7 TGVI - Firm 36,368.3       0.020            730               -                -                -                -                -                -                730                     
8 Schedule 23 - Large Commercial -                -                -                -                      
9 Schedule 25 - Firm Service -                -                -                693.1            0.016            11                 -                -                -                11                       
10 Schedule 27 - Interruptible Service -                -                -                -                      
11 Total Bypass and Spec. Rates T-Svc 38,712.2       791               6,473.1         11                 299.4            14                 816                     
12
13 Total Non-Bypass and Bypass Sales and Transportation Service
14 Cost of Gas Sold 154,386.1     $749,935 40,463.2       $202,705 5,829.1         $22,957 $975,597

(X-Ref - Tab C-13, Schedule 12) , (X-Ref - Tab C-13, Schedule 4)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

COST OF GAS BY RATE SCHEDULE - Summary by Service Area (Non-Bypass) Schedule 20
FOR THE YEAR ENDING DECEMBER 31, 2011

Lower Mainland Inland Including Revelstoke Columbia  Total
Line Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Cost of Gas
 No. Particulars TJ $/GJ ($000s) TJ $/GJ ($000s) TJ $/GJ ($000s) ($000s)

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)
1 Non-Bypass CORE AND NON-CORE
2 Core Sales
3 Schedule 1 - Residential 50,359.0       $8.846 $445,483 15,198.8       $8.342 $126,792 1,632.7         $8.410 $13,731 $586,006
4 Schedule 2 - Small Commercial 18,027.1       8.991            162,072        5,851.0         8.471            49,566          725.0            8.580            6,221            217,859            
5 Schedule 3 - Large Commercial 14,042.4       8.770            123,157        2,801.4         8.259            23,136          324.7            8.149            2,646            148,939            
6 Schedules 1, 2 and 3 82,428.5       730,712        23,851.2       199,494        2,682.4         22,598          952,804            
7
8 Schedule 4 - Seasonal 87.8              6.701            588               96.8              6.622            641               -                -                -                1,229                 
9 Schedule 5 - General Firm 2,625.6         6.632            17,413          398.2            6.605            2,630            37.4              6.701            251               20,294              
10
11 Industrials
12 Interruptible - Schedule 7 9.8                6.663            65                 4.4                6.818            30                 -                -                -                95                      
13
14 N G V Fuel - Stations - Schedule 6 92.0              6.447            593               11.8              6.356            75                 -                -                -                668                    
15
16 Total Core Sales 85,243.7       749,371        24,362.4       202,870        2,719.8         22,849          975,090            
17
18  Transportation Service
19 Schedule 22 - Firm Service -                -                -                4,675.8         0.017            79                 2,461.0         0.082            201               280                    
20  - Interruptible Service 11,560.2       0.007            79                 228.9            0.406            93                 41.4              -                -                172                    
21 Schedule 23 - Large Commercial 4,974.0         0.008            40                 1,144.2         0.016            18                 59.0              0.080            5                   63                      
22 Schedule 25 - Firm Service 9,204.5         0.008            74                 2,961.6         0.016            48                 242.8            0.080            20                 142                    
23 Schedule 27 - Interruptible Service 4,522.7         0.008            36                 633.8            0.016            10                 15.4              -                -                46                      
24 Total T-Service 30,261.4       229               9,644.3         248               2,819.6         226               703                    
25 Total Non-Bypass Sales and Transportation Service
26 Cost of Gas Sold 115,505.1     $749,600 34,006.7       $203,118 5,539.4         $23,075 $975,793



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

COST OF GAS BY RATE SCHEDULE - Summary by Service Area (Bypass) Schedule 21
FOR THE YEAR ENDING DECEMBER 31, 2011

Lower Mainland Inland Including Revelstoke Columbia  Total
Line Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Energy Unit Cost Cost of Gas Cost of Gas
No. Particulars TJ $/GJ ($000s) TJ $/GJ ($000s) TJ $/GJ ($000s) ($000s)

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)
1 BYPASS AND SPECIAL RATES
2 Bypass and Special Rates Transportation Service
3 Schedule 22 - Firm Service -                -                14                 5,780.0         -                -                173.6            0.058            10                 24                      
4  - Interruptible Service -                -                -                -                -                -                -                -                -                -                    
5 Byron Creek (aka Fording Coal Mountain) -                -                -                -                -                -                125.8            0.035            4                   4                        
6 Burrard Thermal - Firm 2,343.9         0.020            47                 -                -                -                -                -                -                47                      
7 TGVI - Firm 36,596.4       0.020            735               -                -                -                -                -                -                735                    
8 Schedule 23 - Large Commercial -                -                -                -                    
9 Schedule 25 - Firm Service -                -                -                693.1            0.016            11                 -                -                -                11                      
10 Schedule 27 - Interruptible Service -                -                -                -                    
11 Total Bypass and Spec. Rates T-Svc 38,940.3       796               6,473.1         11                 299.4            14                 821                    
12
13 Total Non-Bypass and Bypass Sales and Transportation Service
14 Cost of Gas Sold 154,445.4     $750,396 40,479.8       $203,129 5,838.8         $23,089 $976,614

(X-Ref - Tab C-13, Schedule 13) , (X-Ref - Tab C-13, Schedule 5)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

REVENUE UNDER EXISTING 2009 RATES AND REVISED 2010 RATES (Non-Bypass) Schedule 22
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Revenue Gross Margin Effective Increase / (Decrease)
-- At Existing 2009 Rates -- -- At Existing 2009 Rates -- 5.56%  of Margin Average  ---- Revised Rates ----

Line Average Revenue Average Margin Revenue Number of Average Revenue
No. Particulars Terajoules $/GJ ($000s) $/GJ ($000s) $/GJ ($000s) Customers $/GJ ($000s)

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)
 
1 NON-BYPASS
2 Core Sales
3 Schedule 1 - Residential 67,829.2      $13.231 $897,420 $4.526 $306,966 $0.252 $17,067 756,017       $13.483 $914,487
4 Schedule 2 - Small Commercial 24,374.3      12.208          297,556 3.372           82,200 0.188           4,571 76,536         12.396         302,127
5 Schedule 3 - Large Commercial 16,818.6      11.273          189,604 2.608           43,870 0.145           2,440 5,022           11.418         192,044
6 Total Schedules 1 , 2 and 3 109,022.1    1,384,580    433,036       24,078 837,575 1,408,658    
7
8 Schedule 4 - Seasonal Service 184.6           8.003           1,477 1.343           248 0.076           14 16                8.079           1,491
9 Schedule 5 - General Firm Service 3,098.5        8.844           27,404 2.215           6,864 0.123           382 283              8.967           27,786

10
11 Industrials
12 Schedule 7 - Interruptible 14.2             9.176           130 2.486           35 0.141           2 2                  9.317           132
13
14 Schedule 6 - N G V Fuel - Stations 103.8           10.062          1,044 3.628           377 0.202           21 32                10.264         1,065
15
16 Total Core Sales 112,423.2    1,414,636 440,559 24,497 837,908 1,439,133
17
18 Transportation Service
19 Schedule 22 - Firm Service 7,136.8        0.716           5,110 0.677           4,831 0.038           269 13                0.754           5,379
20  - Interruptible Service 11,849.7      0.822           9,743 0.808           9,571 0.045           532 22                0.867           10,275
21 Schedule 23 - Large Commercial 6,134.0        2.675           16,411 2.665           16,348 0.148           909 1,309           2.823           17,320
22 Schedule 25 - Firm Service 12,466.5      1.905           23,747 1.894           23,606 0.105           1,312 579              2.010           25,059
23 Schedule 27 - Interruptible Service 5,183.5        1.210           6,270 1.201           6,223 0.067           346 99                1.277           6,616
24
25 Total T-Service 42,770.5      61,280         60,579         3,368 2,022           64,648         
26
27 Total Non-Bypass Sales & Transportation Service 155,193.7    $1,475,916 $501,138 $27,865 839,930       $1,503,781
28 (X-Ref - Tab C-13, Schedule 14) (X-Ref - Tab C-13, Schedule 16) (X-Ref - Tab C-13, Schedule 2)

Revenue



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

REVENUE UNDER EXISTING 2009 RATES AND REVISED 2010 RATES (Bypass) Schedule 23
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Revenue Gross Margin Increase / (Decrease)   Revenue
-- At Existing 2009 Rates -- -- At Existing 2009 Rates -- 5.56%  of Margin Average  ---- Revised Rates ----

Line Average Revenue Average Margin Revenue Number of Average Revenue
No. Particulars Terajoules $/GJ ($000) $/GJ ($000s) $/GJ ($000) Customers $/GJ ($000)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
 
1 BYPASS AND SPECIAL RATES
2 Bypass and Special Rates Transportation Service
3 Schedule 22 - Firm Service 5,953.6        0.213           1,270           0.210           1,247           -              -              8                  0.213           1,270           
4  - Interruptible Service -              -               -              -              -              -              -              1                  -              -              
5 Byron Creek (aka Fording Coal Mountain) 125.8           0.422           53                0.374           47                -              -              1                  0.422           53                
6 Burrard Thermal - Firm 2,343.9        4.265           9,996           4.245           9,949           -              -              1                  9,996           
7 TGVI - Firm 36,368.3      -               -              -              -              -              -              1                  -              -              
8 Schedule 23 - Large Commercial -              -              -              -              -              -              -              
9 Schedule 25 - Firm Service 693.1           1.100           762              1.084           751              -              -              7                  1.100           762              

10 Schedule 27 - Interruptible Service -              -              -              -              -              -              -              
11 Total Bypass and Spec. Rates T-Svc 45,484.7      12,081         11,995         -              19                12,081         
12
13  Total Bypass Sales and
14       Transportation Service 45,484.7      12,081         11,995         -              19                12,081         
15
16  TOTAL NON-BYPASS AND BYPASS SALES AND
17  TRANSPORTATION SERVICE 200,678.4    $1,487,998 $513,132 $27,865 839,949       $1,515,863
18 (X-Ref - Tab C-13, Schedule 14) (X-Ref - Tab C-13, Schedule 16) (X-Ref - Tab C-13, Schedule 2)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

REVENUE UNDER EXISTING 2009 RATES AND REVISED 2011 RATES (Non-Bypass) Schedule 24
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Revenue Gross Margin Effective Increase / (Decrease)
-- At Existing 2009 Rates -- -- At Existing 2009 Rates -- 9.94%  of Margin Average  ---- Revised Rates ----

Line Average Revenue Average Margin Revenue Number of Average Revenue
No. Particulars Terajoules $/GJ ($000) $/GJ ($000s) $/GJ ($000) Customers $/GJ ($000s)

(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)
 
1 NON-BYPASS
2 Core Sales
3 Schedule 1 - Residential 67,190.5      $13.272 $891,764 $4.551 $305,757 $0.452 $30,383 760,873       $13.724 $922,147
4 Schedule 2 - Small Commercial 24,603.1      12.227           300,831 3.372           82,972 0.335           8,245 77,252         12.562         309,076
5 Schedule 3 - Large Commercial 17,168.5      11.283           193,720 2.608           44,781 0.259           4,450 5,126           11.542         198,170
6 Total Schedules 1 , 2 and 3 108,962.1    1,386,315    433,510       43,078 843,250 1,429,393    
7
8 Schedule 4 - Seasonal Service 184.6           8.0030           1,477 1.3430         248 0.1350         25 16                8.138           1,502
9 Schedule 5 - General Firm Service 3,061.2        8.8640           27,135 2.2350         6,841 0.2220         679 283              9.086           27,814

10
11 Industrials
12 Schedule 7 - Interruptible 14.2             9.1760           130 2.4860         35 0.2110         3 2                  9.387           133
13
14 Schedule 6 - N G V Fuel - Stations 103.8           10.0620         1,044 3.6280         377 0.3560         37 32                10.418         1,081
15
16 Total Core Sales 112,325.9    1,416,102 441,011 43,822 843,583 1,459,924
17
18 Transportation Service
19 Schedule 22 - Firm Service 7,136.8        0.7160           5,110 0.6770         4,831 0.0670         480 13                0.783           5,590
20  - Interruptible Service 11,830.5      0.8220           9,729 0.8080         9,557 0.0800         949 22                0.902           10,678
21 Schedule 23 - Large Commercial 6,177.2        2.6750           16,525 2.6650         16,462 0.2650         1,636 1,318           2.940           18,161
22 Schedule 25 - Firm Service 12,408.9      1.9110           23,713 1.9000         23,572 0.1890         2,342 579              2.100           26,055
23 Schedule 27 - Interruptible Service 5,171.9        1.2100           6,258 1.2010         6,212 0.1190         617 99                1.329           6,875
24
25 Total T-Service 42,725.3      61,336         60,634         6,024 2,031           67,360         
26
27 Total Non-Bypass Sales & Transportation Service 155,051.2    $1,477,438 $501,645 $49,846 845,614       $1,527,284
28 (X-Ref - Tab C-13, Schedule 15) (X-Ref - Tab C-13, Schedule 17) (X-Ref - Tab C-13, Schedule 3)

Revenue



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

REVENUE UNDER EXISTING 2009 RATES AND REVISED 2011 RATES (Bypass) Schedule 25
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Revenue Gross Margin Increase / (Decrease)   Revenue
-- At Existing 2009 Rates -- -- At Existing 2009 Rates -- 9.94%  of Margin Average  ---- Revised Rates ----

Line Average Revenue Average Margin Revenue Number of Average Revenue
No. Particulars Terajoules $/GJ ($000) $/GJ ($000s) $/GJ ($000) Customers $/GJ ($000)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
 
1 BYPASS AND SPECIAL RATES
2 Bypass and Special Rates Transportation Service
3 Schedule 22 - Firm Service 5,953.6        0.2130           1,270           0.2092         1,246           -              -              8                  0.2130         1,270           
4  - Interruptible Service -              -                -              -              -              -              -              1                  -              -              
5 Byron Creek (aka Fording Coal Mountain) 125.8           0.4220           53                0.3872         49                -              -              1                  0.4220         53                
6 Burrard Thermal - Firm 2,343.9        4.2650           9,996           4.2446         9,949           -              -              1                  4.2650         9,996           
7 TGVI - Firm 36,596.4      -                -              -              -              -              -              1                  -              -              
8 Schedule 23 - Large Commercial -              -              -              -              -              -              -              
9 Schedule 25 - Firm Service 693.1           1.1000           762              1.0840         751              -              -              7                  1.1000         762              

10 Schedule 27 - Interruptible Service -              -              -              -              -              -              -              
11 Total Bypass and Spec. Rates T-Svc 45,712.8      12,081         11,995         -              19                12,081         
12
13  Total Bypass Sales and
14       Transportation Service 45,712.8      12,081         11,995         -              19                12,081         
15
16  TOTAL NON-BYPASS AND BYPASS SALES AND
17  TRANSPORTATION SERVICE 200,764.0    $1,489,519 $513,639 $49,846 845,633       $1,539,365
18 (X-Ref - Tab C-13, Schedule 15) (X-Ref - Tab C-13, Schedule 17) (X-Ref - Tab C-13, Schedule 3)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

OTHER OPERATING REVENUE Schedule 26
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line 2009
No.  Particulars PROJECTION 2010 Change Reference

(1) (2) (3) (4) (5)

1 Other Utility Revenue
2
3 Late Payment Charge $2,879 $2,982 $103 (X-Ref - Tab C-13, Schedule 59)
4
5 Connection Charge 3,105           2,879           (226)             (X-Ref - Tab C-13, Schedule 59)
6
7 NSF Returned Cheque Charges 84                82                (2)                 (X-Ref - Tab C-13, Schedule 59)
8
9 Other Recoveries 68                74                6                  (X-Ref - Tab C-13, Schedule 59)
10
11 Total Other Utility Revenue 6,136           6,017           (119)             
12
13 Miscellaneous Revenue
14
15 TGVI Wheeling Charge 3,426           3,457           31                (X-Ref - Tab C-13, Schedule 2)
16
17 SCP Third Party Revenue 11,135         12,819         1,684           (X-Ref - Tab C-13, Schedule 2)
18
19 TGVI SAP Lease Income 209              129              (80)               (X-Ref - Tab C-13, Schedule 59)
20
21  
22 Total Miscellaneous 14,770         16,405         1,635           
23 (X-Ref - Tab C-13, Schedule 12)
24 Total Other Operating Revenue $20,906 $22,422 $1,516 (X-Ref - Tab C-13, Schedule 4)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

OTHER OPERATING REVENUE Schedule 27
FOR THE YEAR ENDING DECEMBER 31, 2011
($000)

Line 2010
No.  Particulars FORECAST 2011 Change Reference

(1) (2) (3) (4) (5)

1 Other Utility Revenue
2
3 Late Payment Charge $2,982 $2,987 $5 (X-Ref - Tab C-13, Schedule 59)
4
5 Connection Charge 2,879           2,905           26                (X-Ref - Tab C-13, Schedule 59)
6
7 NSF Returned Cheque Charges 82                82                -               (X-Ref - Tab C-13, Schedule 59)
8
9 Other Recoveries 74                76                2                  (X-Ref - Tab C-13, Schedule 59)
10
11 Total Other Utility Revenue 6,017           6,050           33                
12
13 Miscellaneous Revenue
14
15 TGVI Wheeling Charge 3,457           3,455           (2)                 (X-Ref - Tab C-13, Schedule 3)
16
17 SCP Third Party Revenue 12,819         14,798         1,979           (X-Ref - Tab C-13, Schedule 3)
18
19 TGVI SAP Lease Income 129              56                (73)               (X-Ref - Tab C-13, Schedule 59)
20
21  
22 Total Miscellaneous 16,405         18,309         1,904           
23 (X-Ref - Tab C-13, Schedule 13)
24 Total Other Operating Revenue $22,422 $24,359 $1,937 (X-Ref - Tab C-13, Schedule 5)



TERASEN GAS INC Section C
Tab 13

OPERATION & MAINTENANCE EXPENSES - RESOURCE VIEW Schedule 28
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000)

PROJECTION FORECAST FORECAST
No. Particulars 2009 2010 2011 Reference

(1) (2) (3) (4) (5)

1 M&E Costs 43,087$              46,479$           49,646$              
2 COPE Costs 24,792                29,599             32,032                
3 IBEW Costs 22,301                24,870             26,559                
4
5 Labour Costs 90,179              100,948         108,237              
6
7 Vehicle Costs 4,626                  3,111               3,084                  
8 Employee Expenses 3,979                  5,338               5,353                  
9 Materials and Supplies 5,579                  7,251               7,191                  

10 Computer Costs 7,612                  11,192             11,991                
11 Fees and Administration Costs 27,369                27,006             27,501                
12 Contractor Costs 58,251                62,889             64,329                
13 Facilities 11,717                13,973             14,318                
14 Recoveries & Revenue (14,235)               (22,117)            (22,854)               
15
16 Non-Labour Costs 104,899            108,642         110,912              
17
18
19 Total Gross O&M Expenses 195,078            209,590         219,149              
20
21 Less: Vehicle Lease Reclass (1,804)                 -                       -                          
22 Less: Capitalized Overhead (28,113)               (16,767)            (17,532)               
23 (X-Ref - Tab C-13, Schedule 4)
24 Total O&M Expenses 165,162$           192,823$        201,617$            (X-Ref - Tab C-13, Schedule 5)



TERASEN GAS INC. Section C
Tab 13

OPERATION & MAINTENANCE EXPENSES - ACTIVITY VIEW Schedule 29
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000)

PROJECTION FORECAST FORECAST
No. Particulars Reference 2009 2010 2011 Reference

(1) (2) (3) (4) (5) (6)

1 Distribution Supervision 100-11 9,782$                10,331$           10,609$              
2 Distribution Supervision Total 100-10 9,782                  10,331             10,609                
3
4 Operation Centre - Distribution 100-21 6,747                  9,798               10,451                
5 Asset Management - Distribution 100-22 1,113                  1,925               2,437                  
6 Preventative Maintenance - Distribution 100-23 2,026                  1,927               2,377                  
7 Distribution Operations - General 100-24 4,720                  5,096               5,512                  
8 Emergency Management 100-25 6,582                  5,240               5,488                  
9 Distribution Operations Total 100-20 21,189                23,986             26,266                

10
11 Distribution Corrective - Meters 100-31 1,176                  1,433               1,524                  
12 Distribution Corrective - Propane 100-32 5                         5                      5                         
13 Distribution Corrective - Leak Repair 100-33 931                     939                  996                     
14 Distribution Corrective - Stations 100-34 490                     681                  727                     
15 Distribution Corrective - General 100-35 486                     505                  534                     
16 Distribution Maintenance Total 100-30 3,089                  3,562               3,785                  
17
18 Distribution Total 100 34,060              37,879           40,660               
19
20 Transmission Supervision 200-11 2,448                  3,079               3,161                  
21 Transmission Supervision Total 200-10 2,448                  3,079               3,161                  
22
23 Pipeline Operation 200-21 2,094                  2,627               2,836                  
24 Right of Way 200-22 1,407                  1,282               1,345                  
25 Compression 200-23 1,650                  1,919               1,922                  
26 Gas Control 200-24 2,264                  2,896               3,105                  
27 Transmission Pipeline Integrity Project (TPIP) 200-25 5,355                  3,177               3,317                  
28 Transmission Operations Total 200-20 12,771                11,902             12,525                
29
30 Pipeline - Maintenance 200-31 167                     189                  194                     
31 Compression - Maintenance 200-32 163                     167                  172                     
32 TPIP - Maintenance 200-33 373                     671                  929                     
33 Transmission Maintenance Total 200-30 702                     1,027               1,295                  
34
35 Transmission Total 200 15,921              16,008           16,980               
36
37 LNG Plant Operations 300-11 825                     1,036               1,088                  
38 LNG Plant Operations Total 300-10 825                     1,036               1,088                  
39 LNG Plant Maintenance 300-21 200                     269                  277                     
40      LNG Plant Maintenance Total 300-20 200                     269                  277                     
41
42 LNG Plant Total 300 1,025                1,305             1,365                 
43
44 Measurement Operations 400-11 3,759                  4,083               4,297                  
45 Measurement Operations Total 400-10 3,759                  4,083               4,297                  
46
47 Measurement Maintenance 400-21 1,804                  2,208               2,334                  
48 Measurement Maintenance Total 400-20 1,804                  2,208               2,334                  
49
50 Measurement Total 400 5,562                6,291             6,630                 



TERASEN GAS INC. Section C
Tab 13

OPERATION & MAINTENANCE EXPENSES - ACTIVITY VIEW (Continued) Schedule 30
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000)

PROJECTION FORECAST FORECAST
No. Particulars Reference 2009 2010 2011 Reference

(1) (2) (3) (4) (5) (6)
1 Facilities Management 500-10 5,580                  6,277               5,968                  
2 Shops & Stores 500-20 3,699                  4,018               4,152                  
3 Operations Engineering 500-30 6,368                  8,121               8,679                  
4 Property Services 500-40 988                     1,174               1,307                  
5 System Integrity 500-50 2,040                  2,393               2,492                  
6 Environmental Health & Safety 500-60 1,490                  2,352               2,504                  
7 Operations Governance 500-70 1,515                  1,692               1,800                  
8
9 General Operations Total 500 21,679              26,025           26,903               
10
11 Energy Efficiency 600-10 1,624$                -$                 -$                    
12 Marketing - Supervision 600-20 1,208                  621                  634                     
13 Corporate & Marketing Communications 600-30 2,574                  3,593               3,673                  
14 Marketing Planning & Development 600-40 749                     655                  669                     
15 Marketing Total 600 6,156                4,868             4,976                 
16
17 Customer Care - Supervision 700-10 1,089                  2,069               2,126                  
18 Customer Contact - ABSU contract 700-20 47,127                48,470             49,422                
19 Bad Debt Management and Administration 700-30 6,112                  5,874               6,018                  
20 Customer Management & Sales 700-40 3,349                  4,893               5,435                  
21 Customer Care Total 700 57,677              61,305           63,001               
22
23 Business & IT Services - Supervision 800-10 1,419                  1,239               1,268                  
24 Application Management 800-20 9,313                  12,682             13,512                
25 Infrastructure Management 800-30 5,208                  6,461               6,775                  
26 Procurement Services 800-40 736                     824                  874                     
27 Business & IT Services Total 800 16,675              21,205           22,428               
28
29 Administration & General 900-11 3,229                  2,293               2,315                  
30 Insurance 900-12 4,725                  4,410               4,631                  
31 Finance and Regulatory Affairs 900-13 9,585                  9,641               9,994                  
32 Shared Services Agreement 900-14 3,541                  1,242               868                     
33 Corporate Administration Total 900-10 21,080                17,586             17,808                
34 Forecasting 900-20  1,022                  1,632               1,672                  
35 Public Affairs 900-30 1,375                  1,731               1,762                  
36 Business Development 900-40 1,416                  3,679               3,925                  
37 Human Resources 900-50 5,440                  6,687               6,930                  
38 Other Post Employment Benefits (OPEB) 900-60  5,991                  3,389               4,111                  
39 Administration & General Total 900 36,324              34,704           36,207               
40
41 Total Gross O&M Expenses 195,078            209,590         219,149              
42
43 Less: Vehicle Lease Reclass (1,804)                 -                       -                          
44 Less: Capitalized Overhead (28,113)               (16,767)            (17,532)               
45 (X-Ref - Tab C-13, Schedule 4)
46 Total O&M Expenses 165,162$           192,823$        201,617$            (X-Ref - Tab C-13, Schedule 5)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

PROPERTY AND SUNDRY TAXES Schedule 31
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
Revised 
Revenue,

Line 2009 Total Total 
No. Particulars PROJECTION Expenses Expenses Change Reference

(1) (2) (3) (4) (5) (6)

1 Property Taxes
2
3 1% in Lieu of General Municipal Tax $14,351 $16,187 $16,187 $1,836
4
5 General, School and Other 33,242         33,006         33,006         (236)             
6 (X-Ref - Tab C-13, Schedule 4)
7 Total $47,593 $49,193 $49,193 $1,600 (X-Ref - Tab C-13, Schedule 12)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

PROPERTY AND SUNDRY TAXES Schedule 32
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
Revised 
Revenue,

Line 2010 Total Total 
No. Particulars FORECAST Expenses Expenses Change Reference

(1) (2) (3) (4) (5) (6)

1 Property Taxes
2
3 1% in Lieu of General Municipal Tax $16,187 $16,067 $16,067 ($120)
4
5 General, School and Other 33,006         34,144         34,144         1,138           
6 (X-Ref - Tab C-13, Schedule 5)
7 Total $49,193 $50,211 $50,211 $1,018 (X-Ref - Tab C-13, Schedule 13)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

DEPRECIATION AND AMORTIZATION EXPENSES Schedule 33
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line 2009
No.  Particulars PROJECTION 2010 Change Reference

(1)  (2) (3) (4)

1 Depreciation Provision
2
3 Total Depreciation Expense $86,357 $113,009 $26,652  - Tab C-13, Schedule 49
4
5 Less:  Amortization of Contributions in Aid of Construction (6,560)          (6,849)          (289)              - Tab C-13, Schedule 52
6 79,797         106,160       $26,363
7 (X-Ref - Tab C-13, Schedule 37)
8 Amortization Expense
9
10 Amortization of Deferred Charges ($72) ($2,364) ($2,292)  - Tab C-13, Schedule 54
11
12 (72)               (2,364)          (2,292)          
13 (X-Ref - Tab C-13, Schedule 4)
14 TOTAL $79,725 103,796       $24,071 (X-Ref - Tab C-13, Schedule 12)

(5)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

DEPRECIATION AND AMORTIZATION EXPENSES Schedule 34
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line 2010
No.  Particulars FORECAST 2011 Change Reference

(1)  (2) (3) (4)  (5)

1 Depreciation Provision
2
3 Total Depreciation Expense $113,009 $115,696 $2,687  - Tab C-13, Schedule 51
4
5 Less:  Amortization of Contributions in Aid of Construction (6,849)          (6,674)          175                - Tab C-13, Schedule 53
6 106,160       109,022       2,862           
7 (X-Ref - Tab C-13, Schedule 38)
8 Amortization Expense
9
10 Amortization of Deferred Charges ($2,364) $1,474 $3,838  - Tab C-13, Schedule 55
11
12 (2,364)          1,474           3,838           
13 (X-Ref - Tab C-13, Schedule 5)
14 TOTAL $103,796 $110,496 $6,700 (X-Ref - Tab C-13, Schedule 13)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

INCOME TAXES Schedule 35
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
 ----Revised Rates-----

Line 2009 Existing Revised
No. Particulars PROJECTION Rates Revenue Total Change Reference

(1)  (2) (3) (4) (5) (6) (7)

1 CALCULATION OF INCOME TAXES
2 Earned Return $206,525 $165,328 $19,926 $185,254 ($21,271)  - Tab C-13, Schedule 4
3 Deduct - Interest on Debt (108,525)      (110,050)      (6)                 (110,056)      (1,531)           - Tab C-13, Schedule 10
4 Add- Non-Tax Ded. Expense (Net) 428               (1,864)          -               (1,864)          (2,292)           - Tab C-13, Schedule 37
5
6 Accounting Income After Tax 98,428         53,414         19,920         73,334         (25,094)        
7 Add (Deduct) - Timing Differences (44,736)        5,999           -               5,999           50,735          - Tab C-13, Schedule 37
8
9 Taxable Income After Tax $53,692 $59,413 $19,920 $79,333 $25,641
10
11 30.000% 28.500% 28.500% 28.500% -1.500%
12 1 - Current Income Tax Rate 70.000% 71.500% 71.500% 71.500% 1.500%
13
14 Taxable Income 76,702         $83,095 $27,860 $110,955 $34,253
15 (X-Ref - Tab C-13, Schedule 4)
16 Total Income Tax $23,011 $23,682 $7,940 $31,622 $8,611 (X-Ref - Tab C-13, Schedule 12)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

INCOME TAXES Schedule 36
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
 ----Revised Rates-----

Line 2010 Existing Revised
No. Particulars FORECAST Rates Revenue Total Change Reference

(1)  (2) (3) (4) (5) (6) (7)

1 CALCULATION OF INCOME TAXES
2 Earned Return $185,254 $156,492 $36,640 $193,132 $7,878  - Tab C-13, Schedule 5
3 Deduct - Interest on Debt (110,056)      (115,417)      (13)               (115,430)      (5,374)           - Tab C-13, Schedule 11
4 Add- Non-Tax Ded. Expense (Net) (1,864)          1,974           -               1,974           3,838            - Tab C-13, Schedule 38
5
6 Accounting Income After Tax 73,334         43,049         36,627         79,676         6,342           
7 Add (Deduct) - Timing Differences 5,999           8,118           -               8,118           2,119            - Tab C-13, Schedule 38
8
9 Taxable Income After Tax $79,333 $51,167 $36,627 $87,794 $8,461
10
11 28.500% 26.500% 26.500% 26.500% -2.000%
12 1 - Current Income Tax Rate 71.500% 73.500% 73.500% 73.500% 2.000%
13
14 Taxable Income $110,955 $69,615 $49,833 $119,448 $423,050
15 (X-Ref - Tab C-13, Schedule 5)
16 Total Income Tax $31,622 $18,448 $13,206 $31,654 $32 (X-Ref - Tab C-13, Schedule 13)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

NON-TAX DEDUCTIBLE EXPENSES (NET) AND TIMING DIFFERENCE ADJUSTMENTS Schedule 37
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line  2009
No. Particulars PROJECTION 2010 Change Reference

(1) (2) (3) (4) (5)

1 ITEMS OF A PERMANENT NATURE INCREASING TAXABLE INCOME
2
3 Amortization of Deferred Charges ($72) ($2,364) ($2,292)  - Tab C-13, Schedule 54
4
5 Non-tax Deductible Expenses 500               500               -               
6    
7 Total Permanent Differences $428 ($1,864) ($2,292) (X-Ref - Tab C-13, Schedule 35)
8 (X-Ref - Tab C-13, Schedule 6)
9 TIMING DIFFERENCE ADJUSTMENTS
10
11 Addbacks:
12 Depreciation $79,797 $106,160 $26,363  - Tab C-13, Schedule 33
13 Amortization of Debt Issue Expenses 626               721               95                 
14 Vehicle Capital Lease: Interest & Capitialized Depreciation -               1,597           1,597           
15 Pension Expense 2,310           4,779           2,469           
16 OPEB Expense -               5,320           5,320           
17
18 Deductions:
19 Capital Cost Allowance (87,538)        (98,544)        (11,006)         - Tab C-13, Schedule 39
20 Cumulative Eligible Capital Allowance (1,070)          (1,001)          69                 
21 Debt Issue Costs (1,368)          (1,206)          162               
22 Vehicle Lease Payment -               (3,149)          (3,149)          
23 Pension Contributions (6,814)          (7,115)          (301)             
24 OPEB Contributions -               (503)             (503)             
25 Overheads Capitalized Expensed for Tax Purposes (14,056)        -               14,056         
26 Overhead Capitalization Rate Change (3,335)          -               3,335           
27 CCA Rate Change of 2007 & 2008 (2,933)          -               2,933           
28 Long Term Compensation (2,195)          -               2,195           
29 Discounts on Debt Issue and Other -               -               -               
30 Major Inspection Costs -               (1,060)          (1,060)          
31 SCP Landscaping Deduction (8,160)          -               8,160           
32
33 Total Timing Differences ($44,736) $5,999 $50,735 (X-Ref - Tab C-13, Schedule 35)

(X-Ref - Tab C-13, Schedule 6)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

NON-TAX DEDUCTIBLE EXPENSES (NET) AND TIMING DIFFERENCE ADJUSTMENTS Schedule 38
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line 2010
No. Particulars FORECAST 2011 Change Reference

(1) (2) (3) (4) (5)

1 ITEMS OF A PERMANENT NATURE INCREASING TAXABLE INCOME
2
3 Amortization of Deferred Charges ($2,364) $1,474 $3,838  - Tab C-13, Schedule 55
4
5 Non-tax Deductible Expenses 500               500               -               
6   
7 Total Permanent Differences ($1,864) $1,974 $3,838 (X-Ref - Tab C-13, Schedule 36)
8 (X-Ref - Tab C-13, Schedule 6)
9 TIMING DIFFERENCE ADJUSTMENTS
10
11 Addbacks:
12 Depreciation $106,160 $109,022 $2,862  - Tab C-13, Schedule 34
13 Amortization of Debt Issue Expenses 721               721               -               
14 Vehicle Capital Lease: Interest & Capitialized Depreciation 1,597           2,029           432               
15 Pension Expense 4,779           5,704           925               
16 OPEB Expense 5,320           5,297           (23)               
17
18 Deductions:
19 Capital Cost Allowance (98,544)        (100,844)      (2,300)           - Tab C-13, Schedule 40
20 Cumulative Eligible Capital Allowance (1,001)          (937)             64                 
21 Debt Issue Costs (1,206)          (1,003)          203               
22 Vehicle Lease Payment (3,149)          (3,736)          (587)             
23 Pension Contributions (7,115)          (7,322)          (207)             
24 OPEB Contributions (503)             (503)             -               
25 Overheads Capitalized Expensed for Tax Purposes -               -               -               
26 Overhead Capitalization Rate Change -               -               -               
27 CCA Rate Change of 2007 & 2008 -               -               -               
28 Long Term Compensation -               -               -               
29 Discounts on Debt Issue and Other -               -               -               
30 Major Inspection Costs (1,060)          (310)             750               
31 SCP Landscaping Deduction -               -               -               
32
33 Total Timing Differences $5,999 $8,118 $2,119 (X-Ref - Tab C-13, Schedule 36)

(X-Ref - Tab C-13, Schedule 7)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

CAPITAL COST ALLOWANCE Schedule 39
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line CCA Rate 12/31/2009 2010 Net 2010 12/31/2010
No.     Class %    UCC Balance Adjustments Additions CCA  UCC Balance

 (1)  (2)  (3) (4)  (5)  (6)  (7)

1 1 4% $1,183,088 $0 $371 ($47,331) $1,136,128
2 1.3 6% 8,111           -               2,757           (569)             10,299                                            
3 2 6% 164,165       -               -               (9,850)          154,315                                         
4 3 5% 2,826           -               -               (141)             2,685                                              
5 6 10% 206               -               -               (21)               185                                                 
6 7 15% 3,807           -               1,913           (714)             5,006                                              
7 8 20% 15,184         -               2,441           (3,281)          14,344                                            
8 10 30% 3,135           -               1,629           (1,185)          3,579                                              
9 12 100% -               3,087           13,601         (9,887)          6,801                                              
10 13 Manual 2,682           -               167               (890)             1,959                                              
11 14 Manual 2                   -               -               (2)                 -                                                  
12 17 8% 223               -               -               (18)               205                                                 
13 38 30% 225               -               30                 (72)               183                                                 
14 39 25% -               -               -               -               -                                                  
15 45 45% 891               -               -               (401)             490                                                 
16 47 8% 4,791           -               451               (401)             4,841                                              
17 49 8% 65,789         -               14,546         (5,845)          74,490                                            
18 50 / 52 55% / 100% 1,432           -               4,489           (5,276)          645                                                 
19 51 6% 171,718       -               78,560         (12,660)        237,618                                         
20
21 Total $1,628,275 $3,087 $120,955 ($98,544) $1,653,773
22 (X-Ref - Tab C-13, Schedule 37)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

CAPITAL COST ALLOWANCE Schedule 40
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line CCA Rate 12/31/2010 2011 Net 2011 12/31/2011
No.     Class %    UCC Balance Adjustments Additions CCA  UCC Balance

 (1)  (2)  (3) (4)  (5)  (6)  (7)

1 1 4% $1,136,128 $0 $0 ($45,445) $1,090,683
2 1.3 6% 10,299         -               3,521           (724)             13,096                                            
3 2 6% 154,315       -               -               (9,259)          145,056                                          
4 3 5% 2,685           -               -               (134)             2,551                                              
5 6 10% 185               -               -               (19)               166                                                 
6 7 15% 5,006           -               1,586           (870)             5,722                                              
7 8 20% 14,344         -               2,214           (3,090)          13,468                                            
8 10 30% 3,579           -               1,607           (1,315)          3,871                                              
9 12 100% 6,801           -               13,000         (13,300)        6,501                                              
10 13 Manual 1,959           -               51                 (883)             1,127                                              
11 14 Manual -               -               -               -               -                                                  
12 17 8% 205               -               -               (17)               188                                                 
13 38 30% 183               -               30                 (59)               154                                                 
14 39 25% -               -               -               -               -                                                  
15 45 45% 490               -               -               (220)             270                                                 
16 47 8% 4,841           -               1,620           (452)             6,009                                              
17 49 8% 74,490         -               17,067         (6,642)          84,915                                            
18 50 / 52 55% / 100% 645               -               5,000           (1,729)          3,916                                              
19 51 6% 237,618       -               80,971         (16,686)        301,903                                          
20
21 Total $1,653,773 $0 $126,667 ($100,844) $1,679,596
22 (X-Ref - Tab C-13, Schedule 38)
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Tab 13

UTILITY RATE BASE Schedule 41
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010
Line 2009 Existing 2009 Revised
No. Particulars PROJECTION Rates Adjustments Rates Change

(1)  (2)  (3)  (4)  (5)  (6)  (7)

1 Gas Plant in Service, Beginning $3,215,664 $3,317,590 $0 $3,317,590 $101,926  - Tab C-13, Schedule 45
2 Adjustment - CPCNs 12,879         (12,879)         - Tab C-13, Schedule 43
3 Gas Plant in Service, Ending 3,317,590    3,449,336    -               3,449,336    131,746        - Tab C-13, Schedule 45
4
5 Accumulated Depreciation Beginning - Plant ($743,486) ($779,187) $0 ($779,187) ($35,701)  - Tab C-13, Schedule 49
6 Accumulated Depreciation Ending - Plant (779,187)      (840,835)      -               (840,835)      (61,648)         - Tab C-13, Schedule 49
7
8 CIAC, Beginning ($161,636) ($176,845) $0 ($176,845) ($15,209)  - Tab C-13, Schedule 52
9 CIAC, Ending (176,845)      (183,817)      -               (183,817)      (6,972)           - Tab C-13, Schedule 52
10
11 Accumulated Amortization Beginning - CIAC $45,381 $44,146 $0 $44,146 ($1,235)  - Tab C-13, Schedule 52
12 Accumulated Amortization Ending - CIAC 44,146         47,061         -               47,061         2,915            - Tab C-13, Schedule 52
13
14 Net Plant in Service, Mid-Year $2,387,253 $2,438,725 $0 $2,438,725 $51,472
15
16 Adjustment to 13-Month Average (10,554) 13,537         -               13,537         24,091         
17 Work in Progress, No AFUDC 15,627 15,627         -               15,627         -               
18 Unamortized Deferred Charges (66,709) (27,015)        -               (27,015)        39,694          - Tab C-13, Schedule 54
19 Cash Working Capital (27,183) (7,178)          400              (6,778)          20,405          - Tab C-13, Schedule 56
20 Other Working Capital (incl. Construction Advances) 115,701 103,439       -               103,439       (12,262)         - Tab C-13, Schedule 56
21 Future Income Taxes Regulatory Asset 278,048 284,455       -               284,455       6,407            - Tab C-13, Schedule 61
22 Future Income Taxes Regulatory Liability (278,048) (284,455)      -               (284,455)      (6,407)           - Tab C-13, Schedule 61
23 LILO Benefit (1,814) (1,648)          -               (1,648)          166              
24 Utility Rate Base $2,412,321 $2,535,487 $400 $2,535,887 $123,566 (X-Ref - Tab C-13, Schedule 10)

Reference
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UTILITY RATE BASE Schedule 42
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

2011
Line 2010 Existing 2009 Revised
No. Particulars FORECAST Rates Adjustments Rates Change

(1)  (2)  (3)  (4)  (5)  (6)  (7)

1 Gas Plant in Service, Beginning $3,317,590 $3,449,336 $0 $3,449,336 $131,746  - Tab C-13, Schedule 47
2 Adjustment - CPCNs -               -               
3 Gas Plant in Service, Ending 3,449,336    3,535,828    -               3,535,828    86,492          - Tab C-13, Schedule 47
4
5 Accumulated Depreciation Beginning - Plant ($779,187) ($840,835) $0 ($840,835) ($61,648)  - Tab C-13, Schedule 51
6 Accumulated Depreciation Ending - Plant (840,835)      (899,386)      -               (899,386)      (58,551)         - Tab C-13, Schedule 51
7
8 CIAC, Beginning ($176,845) ($183,817) $0 ($183,817) ($6,972)  - Tab C-13, Schedule 53
9 CIAC, Ending (183,817)      (194,646)      -               (194,646)      (10,829)         - Tab C-13, Schedule 53
10
11 Accumulated Amortization Beginning - CIAC $44,146 $47,061 $0 $47,061 $2,915  - Tab C-13, Schedule 53
12 Accumulated Amortization Ending - CIAC 47,061         50,241         -               50,241         3,180            - Tab C-13, Schedule 53
13
14 Net Plant in Service, Mid-Year $2,438,725 $2,481,891 $0 $2,481,891 $43,167
15
16 Adjustment to 13-Month Average 13,537 -               -               -               (13,537)        
17 Work in Progress, No AFUDC 15,627 15,627         -               15,627         -               
18 Unamortized Deferred Charges (27,015) 10,347         -               10,347         37,362          - Tab C-13, Schedule 55
19 Cash Working Capital (6,778) (6,560)          427              (6,133)          645               - Tab C-13, Schedule 57
20 Other Working Capital (incl. Construction Advances) 103,439 120,091       -               120,091       16,652          - Tab C-13, Schedule 57
21 Future Income Taxes Regulatory Asset 284,455 292,155       -               292,155       7,700            - Tab C-13, Schedule 61
22 Future Income Taxes Regulatory Liability (284,455) (292,155)      -               (292,155)      (7,700)           - Tab C-13, Schedule 61
23 LILO Benefit (1,648) (1,482)          -               (1,482)          166              
24 Utility Rate Base $2,535,887 $2,619,914 $427 $2,620,341 $84,454 (X-Ref - Tab C-13, Schedule 11)

Reference
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CAPITAL EXPENDITURES AND PLANT ADDITIONS Schedule 43
FOR THE YEARS ENDING DECEMBER 31, 2009 - 2011
($000)

Line Projected Forecast Forecast
No. Particulars 2009 2010 2011 Reference

(1) (3) (4) (5) (6)

1   CAPITAL EXPENDITURES
2   
3   Regular Capital Expenditures
4     Regular Capital Expenditures 88,789             97,215             111,201           
5     Gateway Project * 11,174             6,750               10,433             
6   
7       Total Regular Capital Expenditures 99,963$           103,965$         121,634$         
8   
9   Special Projects - CPCN's

10 Vancouver LP Replacement 250                  -                       -                       
11 Fraser River SBSA Rehabilitation 25,000             520                  -                       
12 Okanagan Reinforcement Project 500                  500                  500                  
13 CCE CPCN 7,476               49,662             57,761             
18     Total CPCN's 33,226$           50,682$           58,261$           
19 
20 
21 TOTAL CAPITAL EXPENDITURES 133,189$         154,647$         179,895$         
22 
23 
24 RECONCILIATION OF CAPITAL EXPENDITURES TO PLANT ADDITIONS
25 
26 Regular Capital
27   Regular Capital Expenditures 99,963             103,965           121,634           
28   Add - Opening WIP 18,760             26,589             25,960             
29   Less - Opening WIP Adjustment -                       -                       -                       
30   Less - Closing WIP (26,589)           (25,960)            (33,703)            
31   Capital Spares Inventory Reclassification 8,593               -                       -                       
32   Capital Vehicle Lease Addition -                       3,869               2,735               
33   Add - AFUDC 269                  257                  350                   - Tab C-13, Schedule 45
34   Add - Overhead Capitalized 28,113             16,767             17,532              - Tab C-13, Schedule 47
35 
36 TOTAL REGULAR CAPITAL ADDITIONS TO GAS PLANT IN SERVICE 129,108$         125,488$         134,507$         
37 
38 Special Projects - CPCN's
39   CPCN Expenditures 33,226             50,682             58,261             
40   Add - Opening WIP 14,676             35,291             60,405             
41   Less - Closing WIP (35,291)           (60,405)            (124,194)          
42   Less: Vancouver LP Removal costs (added to Accumulated Depreciation) (394)                 -                       -                       
43   Add - AFUDC 662                  2,035               5,528               
44  - Tab C-13, Schedule 45
45 TOTAL CPCN ADDITIONS TO OPENING GAS PLANT IN SERVICE 12,879$           27,603$           0-$                     - Tab C-13, Schedule 47
46 (X-Ref - Tab C-13, Schedule 41)
47 TOTAL PLANT ADDITIONS 141,987$         153,090$         134,507$         
48 
49   Capital Vehicle Lease Opening Adjustment -                   26,103             -                    - Tab C-13, Schedule 45
50 
51 TOTAL PLANT ADDITIONS and OPENING ADJUSTMENTS 141,987$         179,193$         134,507$         
52 
53 
54 * Spending associated with the Gateway Project is expected to be fully recovered via a contribution in aid of construction.
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GAS PLANT IN SERVICE CONTINUITY SCHEDULE Schedule 44
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line Balance 2010 2010 Transfers/ Balance Mid-year GPIS
No. Particulars 12/31/2009 CPCN'S  Additions AFUDC  Retirements Recovery 12/31/2010 for Depreciation

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 INTANGIBLE PLANT
2 117-00 Utility Plant Acquisition Adjustment $0 $0 $0 $0 $0 $0 $0 $0
3 175-00 Unamortized Conversion Expense 109                  -               -               -               -               -               109              109              
4 175-00 Unamortized Conversion Expense - Squamish 777                  -               -               -               -               -               777              777              
5 178-00 Organization Expense 728                  -               -               -               -               -               728              728              
6 179-01 Other Deferred Charges -                   -               -               -               -               -               -               -               
7 401-00 Franchise and Consents 99                    -               -               -               -               -               99                99                
8 402-00 Utility Plant Acquisition Adjustment 63                    -               -               -               -               -               63                63                
9 402-00 Other Intangible Plant 688                  -               -               -               -               -               688              688              
10 461-00 Land Rights - Transmission 43,782             -               121              -               -               -               43,903         43,843         
11 461-10  Land Rights - Transmission - Byron Creek 16                    -               -               -               -               -               16                16                
12 471-00 Land Rights - Distribution 1,065               -               -               -               -               -               1,065           1,065           
13 471-10 Land Rights - Distribution - Byron Creek -                   -               -               -               -               -               -               -               
14 402-01 Application Software - 12.5% 55,628             -               13,601         78                (8,954)          -               60,353         57,991         
15 402-02 Application Software - 20% 8,051               -               -               -               (1,847)          -               6,204           7,128           
16 TOTAL INTANGIBLE PLANT 111,006           -               13,722         78                (10,801)        -               114,005       112,506       
17
18 MANUFACTURED GAS / LOCAL STORAGE
19 430 Manufact'd Gas - Land 31                    -               -               -               -               -               31                31                
20 432 Manufact'd Gas - Struct. & Improvements 475                  -               -               -               -               -               475              475              
21 433 Manufact'd Gas - Equipment 422                  -               372              -               -               -               794              608              
22 434 Manufact'd Gas - Gas Holders 660                  -               -               -               -               -               660              660              
23 436 Manufact'd Gas - Compressor Equipment 53                    -               -               -               -               -               53                53                
24 437 Manufact'd Gas - Measuring & Regulating Equipment 309                  -               -               -               -               -               309              309              
25 440/441 Land in Fee Simple 928                  -               -               -               -               -               928              928              
26 442 Structures & Improvements 4,885               -               -               -               -               -               4,885           4,885           
27 443 Gas Holders - Storage 16,654             -               453              4                  -               -               17,111         16,883         
28 446 Compressor Equipment -                   -               -               -               -               -               -               -               
29 447 Measuring & Regulating Equipment -                   -               -               -               -               -               -               -               
30 448 Purification Equipment -                   -               -               -               -               -               -               -               
31 449 Local Storage Equipment 23,393             -               -               -               -               -               23,393         23,393         
32 TOTAL MANUFACTURED GAS / LOCAL STORAGE 47,810             -               825              4                  -               -               48,639         48,225         
33
34 TRANSMISSION PLANT
35 460-00 Land in Fee Simple 7,408               -               -               -               -               -               7,408           7,408           
36 462-00 Compressor Structures 14,690             -               -               -               -               -               14,690         14,690         
37 463-00 Measuring Structures 4,948               -               -               -               -               -               4,948           4,948           
38 464-00 Other Structures & Improvements 5,959               -               -               -               -               -               5,959           5,959           
39 465-00 Mains 736,179           27,349         19,865         93                (998)             (1,985)          780,503       772,016       *
40 465-00 Mains - Inspection -                   -               1,315           6                  -               1,985           3,306           1,653           
41 465-10 Mains - Byron Creek 932                  -               -               -               -               -               932              932              
42 466-00 Compressor Equipment 110,988           -               1,546           7                  -               -               112,541       111,765       
43 466-00 Compressor Equipment - Overhaul -                   -               -               -               -               -               -               -               
44 467-00 Measuring & Regulating Equipment 29,406             -               -               -               -               -               29,406         29,406         
45 467-10 Telemetering 8,469               -               93                -               -               -               8,562           8,516           
46 467-20 Measuring & Regulating Equipment - Byron Creek 39                    -               -               -               -               -               39                39                
47 468-00 Communication Structures & Equipment 346                  -               -               -               -               -               346              346              
48 469-00 Other Transmission Equipment -                   -               -               -               -               -               -               -               
49 TOTAL TRANSMISSION PLANT 919,364           27,349         22,819         106              (998)             -               968,640       957,677       
50
51 * Adjusted for full year impact of 2009 Fraser River SBSA CPCN. 
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GAS PLANT IN SERVICE CONTINUITY SCHEDULE (Continued) Schedule 45
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line Balance 2010 2010 Transfers/ Balance Mid-year GPIS
No. Particulars 12/31/2009 CPCN'S  Additions AFUDC  Retirements Recovery 12/31/2010 for Depreciation

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 DISTRIBUTION PLANT
2 470-00 Land in Fee Simple $3,418 $0 $0 $0 $0 $0 $3,418 $3,418
3 472-00 Structures & Improvements 14,696             -               -               -               -               -               14,696         14,696         
4 472-10 Structures & Improvements - Byron Creek 107                  -               -               -               -               -               107              107              
5 473-00 Services 641,679           254              26,316         -               (6,579)          -               661,670       651,802       **
6 473-00 Services - LILO 43,229             -               -               -               -               -               43,229         43,229         
7 474-00 House Regulators & Meter Installations 134,370           -               12,014         3                  (9,614)          -               136,773       135,572       
8 474-00 House Regulators & Meter Installations - LILO 16,070             -               -               -               -               -               16,070         16,070         
9 475-00 Mains 845,058           -               19,758         32                (1,979)          -               862,869       853,964       
10 475-00 Mains - LILO 39,704             -               -               -               -               -               39,704         39,704         
11 476-00 Compressor Equipment 571                  -               -               -               -               -               571              571              
12 477-00 Measuring & Regulating Equipment 82,474             -               4,739           21                (714)             -               86,520         84,497         
13 477-00 Telemetering 5,914               -               223              1                  (11)               -               6,127           6,021           
14 477-10 Measuring & Regulating Equipment - Byron Creek 163                  -               -               -               -               -               163              163              
15 478-10 Meters 184,820           -               9,836           -               (7,869)          -               186,787       185,804       
16 478-11 Meters - LILO 10,027             -               -               -               -               -               10,027         10,027         
17 478-20 Instruments 11,251             -               -               -               -               -               11,251         11,251         
18 479-00 Other Distribution Equipment -                   -               -               -               -               -               -               -               
19 TOTAL DISTRIBUTION PLANT 2,033,551        254              72,886         57                (26,766)        -               2,079,982    2,056,894    
20
21 GENERAL PLANT & EQUIPMENT
22 480-00 Land in Fee Simple 21,905             -               126              -               -               -               22,031         21,968         
23 481-00 Land Rights -                   -               -               -               -               -               -               -               
24 482-00 Structures & Improvements -                   -               -               -               -               -               -               -               
25 - Frame Buildings 5,286               -               -               -               -               -               5,286           5,286           
26 - Masonry Buildings 83,527             -               2,228           -               -               -               85,755         84,641         
27 - Leasehold Improvement 473                  -               167              1                  -               -               641              557              
28 Office Equipment & Furniture -                   -               -               -               -               -               -               -               
29 483-30 GP Office Equipment 4,480               -               87                -               (90)               -               4,477           4,479           
30 483-40 GP Furniture 19,730             -               509              1                  (5)                 -               20,235         19,983         
31 483-10 GP Computer Hardware 18,220             -               4,489           10                (6,245)          -               16,474         17,347         
32 483-20 GP Computer Software 853                  -               -               -               (20)               -               833              843              
33 483-21 GP Computer Software -                   -               -               -               -               -               -               -               
34 484-00 Transportation Equipment 2,279               -               1,629           -               -               -               3,908           3,094           
35 484-00 Vehicles - Leased -                   -               3,869           -               (2,321)          26,103         27,651         26,877         
36 485-10 Heavy Work Equipment 209                  -               -               -               -               -               209              209              
37 485-20 Heavy Mobile Equipment 561                  -               30                -               -               -               591              576              
38 486-00 Small Tools & Equipment 32,177             -               1,137           -               -               -               33,314         32,746         
39 487-00 Equipment on Customer's Premises 24                    -               -               -               -               -               24                24                
40 - VRA Compressor Installation Costs -                   -               -               -               -               -               -               -               
41 488-00 Communications Equipment -                   -               -               -               -               -               -               -               
42 - Telephone 11,239             -               504              -               (202)             -               11,541         11,390         
43 - Radio 4,896               -               204              -               -               -               5,100           4,998           
44 489-00 Other General Equipment -                   -               -               -               -               -               -               -               
45 TOTAL GENERAL PLANT 205,859           -               14,979         12                (8,883)          26,103         238,070       235,016       
46
47 UNCLASSIFIED PLANT
48 499 Plant Suspense -                   -               -               -               -               -               -               -               
49 TOTAL UNCLASSIFIED PLANT -                   -               -               -               -               -               -               -               
53
54 TOTAL CAPITAL $3,317,590 $27,603 $125,231 $257 ($47,448) $26,103 $3,449,336 $3,410,317
55 (X-Ref - Tab C-13, Schedule 8) (X-Ref - Tab C-13, Schedule 43) (X-Ref - Tab C-13, Schedule 49)
56 ** Adjusted for full year impact of 2009 Vancouver LP Replacement CPCN. (X-Ref - Tab C-13, Schedule 8)
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GAS PLANT IN SERVICE CONTINUITY SCHEDULE  Schedule 46
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line Balance 2011 2011 Transfers/ Balance Mid-year GPIS
 No.           B.C.U.C. Account 12/31/2010 CPCN'S  Additions AFUDC  Retirements Recovery 12/31/2011 for Depreciation

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 INTANGIBLE PLANT
2 117-00 Utility Plant Acquisition Adjustment $0 $0 $0 $0 $0 $0 $0 $0
3 175-00 Unamortized Conversion Expense 109              -               -               -               -               -               109              109              
4 175-00 Unamortized Conversion Expense - Squamish 777              -               -               -               -               -               777              777              
5 178-00 Organization Expense 728              -               -               -               -               -               728              728              
6 179-01 Other Deferred Charges -               -               -               -               -               -               -               -               
7 401-00 Franchise and Consents 99                -               -               -               -               -               99                99                
8 402-00 Utility Plant Acquisition Adjustment 63                -               -               -               -               -               63                63                
9 402-00 Other Intangible Plant 688              -               -               -               -               -               688              688              

10 461-00 Land Rights - Transmission 43,903         -               124              -               -               -               44,027         43,965         
11 461-10  Land Rights - Transmission - Byron Creek 16                -               -               -               -               -               16                16                
12 471-00 Land Rights - Distribution 1,065           -               -               -               -               -               1,065           1,065           
13 471-10 Land Rights - Distribution - Byron Creek -               -               -               -               -               -               -               -               
14 402-01 Application Software - 12.5% 60,353         -               13,000         78                (10,840)        -               62,591         61,472         
15 402-02 Application Software - 20% 6,204           -               -               -               (1,147)          -               5,057           5,631           
16 TOTAL INTANGIBLE PLANT 114,005       -               13,124         78                (11,987)        -               115,220       114,613       
17
18 MANUFACTURED GAS / LOCAL STORAGE
19 430 Manufact'd Gas - Land 31                -               -               -               -               -               31                31                
20 432 Manufact'd Gas - Struct. & Improvements 475              -               -               -               -               -               475              475              
21 433 Manufact'd Gas - Equipment 794              -               -               -               -               -               794              794              
22 434 Manufact'd Gas - Gas Holders 660              -               -               -               -               -               660              660              
23 436 Manufact'd Gas - Compressor Equipment 53                -               -               -               -               -               53                53                
24 437 Manufact'd Gas - Measuring & Regulating Equipment 309              -               -               -               -               -               309              309              
25 440/441 Land in Fee Simple 928              -               -               -               -               -               928              928              
26 442 Structures & Improvements 4,885           -               -               -               -               -               4,885           4,885           
27 443 Gas Holders - Storage 17,111         -               1,617           17                -               -               18,745         17,928         
28 446 Compressor Equipment -               -               -               -               -               -               -               -               
29 447 Measuring & Regulating Equipment -               -               -               -               -               -               -               -               
30 448 Purification Equipment -               -               -               -               -               -               -               -               
31 449 Local Storage Equipment 23,393         -               -               -               -               -               23,393         23,393         
32 TOTAL MANUFACTURED GAS / LOCAL STORAGE 48,639         -               1,617           17                -               -               50,273         49,456         
33
34 TRANSMISSION PLANT
35 460-00 Land in Fee Simple 7,408           -               -               -               -               -               7,408           7,408           
36 462-00 Compressor Structures 14,690         -               -               -               -               -               14,690         14,690         
37 463-00 Measuring Structures 4,948           -               -               -               -               -               4,948           4,948           
38 464-00 Other Structures & Improvements 5,959           -               -               -               -               -               5,959           5,959           
39 465-00 Mains 780,503       -               27,167         174              (1,367)          -               806,477       793,490       
40 465-00 Mains - Inspection 3,306           -               379              2                  -               -               3,687           3,497           
41 465-10 Mains - Byron Creek 932              -               -               -               -               -               932              932              
42 466-00 Compressor Equipment 112,541       -               1,581           8                  -               -               114,130       113,336       
43 466-00 Compressor Equipment - Overhaul -               -               -               -               -               -               -               -               
44 467-00 Measuring & Regulating Equipment 29,406         -               -               -               -               -               29,406         29,406         
45 467-10 Telemetering 8,562           -               61                -               -               -               8,623           8,593           
46 467-20 Measuring & Regulating Equipment - Byron Creek 39                -               -               -               -               -               39                39                
47 468-00 Communication Structures & Equipment 346              -               -               -               -               -               346              346              
48 469-00 Other Transmission Equipment -               -               -               -               -               -               -               -               
49 TOTAL TRANSMISSION PLANT 968,640       -               29,188         184              (1,367)          -               996,645       982,643       
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GAS PLANT IN SERVICE CONTINUITY SCHEDULE (Continued)  Schedule 47
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line Balance 2011 2011 Transfers/ Balance Mid-year GPIS
 No.           B.C.U.C. Account 12/31/2010 CPCN'S  Additions AFUDC  Retirements Recovery 12/31/2011 for Depreciation

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 DISTRIBUTION PLANT
2 470-00 Land in Fee Simple $3,418 $0 $0 $0 $0 $0 $3,418 $3,418
3 472-00 Structures & Improvements 14,696         -               -               -               -               -               14,696         14,696         
4 472-10 Structures & Improvements - Byron Creek 107              -               -               -               -               -               107              107              
5 473-00 Services 661,670       -               27,863         -               (6,966)          -               682,567       672,119       
6 473-00 Services - LILO 43,229         -               -               -               -               -               43,229         43,229         
7 474-00 House Regulators & Meter Installations 136,773       -               12,619         3                  (10,098)        -               139,297       138,035       
8 474-00 House Regulators & Meter Installations - LILO 16,070         -               -               -               -               -               16,070         16,070         
9 475-00 Mains 862,869       -               19,794         32                (1,983)          -               880,712       871,791       
10 475-00 Mains - LILO 39,704         -               -               -               -               -               39,704         39,704         
11 476-00 Compressor Equipment 571              -               -               -               -               -               571              571              
12 477-00 Measuring & Regulating Equipment 86,520         -               4,751           24                (716)             -               90,579         88,550         
13 477-00 Telemetering 6,127           -               220              1                  (11)               -               6,337           6,232           
14 477-10 Measuring & Regulating Equipment - Byron Creek 163              -               -               -               -               -               163              163              
15 478-10 Meters 186,787       -               10,347         -               (8,277)          -               188,857       187,822       
16 478-11 Meters - LILO 10,027         -               -               -               -               -               10,027         10,027         
17 478-20 Instruments 11,251         -               -               -               -               -               11,251         11,251         
18 479-00 Other Distribution Equipment -               -               -               -               -               -               -               -               
19 TOTAL DISTRIBUTION PLANT 2,079,982    -               75,594         60                (28,051)        -               2,127,585    2,103,784    
20
21 GENERAL PLANT & EQUIPMENT
22 480-00 Land in Fee Simple 22,031         -               129              -               -               -               22,160         22,096         
23 481-00 Land Rights -               -               -               -               -               -               -               -               
24 482-00 Structures & Improvements -               -               -               -               -               -               -               -               
25 - Frame Buildings 5,286           -               -               -               -               -               5,286           5,286           
26 - Masonry Buildings 85,755         -               2,869           -               -               -               88,624         87,190         
27 - Leasehold Improvement 641              -               51                -               -               -               692              667              
28 Office Equipment & Furniture -               -               -               -               -               -               -               -               
29 483-30 GP Office Equipment 4,477           -               60                -               (991)             -               3,546           4,012           
30 483-40 GP Furniture 20,235         -               418              1                  (1,230)          -               19,424         19,830         
31 483-10 GP Computer Hardware 16,474         -               5,000           10                -               -               21,484         18,979         
32 483-20 GP Computer Software 833              -               -               -               (198)             -               635              734              
33 483-21 GP Computer Software -               -               -               -               -               -               -               -               
34 484-00 Transportation Equipment 3,908           -               1,607           -               -               -               5,515           4,712           
35 484-00 Vehicles - Leased 27,651         -               2,735           -               (1,641)          -               28,745         28,198         
36 485-10 Heavy Work Equipment 209              -               -               -               -               -               209              209              
37 485-20 Heavy Mobile Equipment 591              -               30                -               -               -               621              606              
38 486-00 Small Tools & Equipment 33,314         -               1,105           -               -               -               34,419         33,867         
39 487-00 Equipment on Customer's Premises 24                -               -               -               -               -               24                24                
40 - VRA Compressor Installation Costs -               -               -               -               -               -               -               -               
41 488-00 Communications Equipment -               -               -               -               -               -               -               -               
42 - Telephone 11,541         -               464              -               (1,596)          -               10,409         10,975         
43 - Radio 5,100           -               166              -               (954)             -               4,312           4,706           
44 489-00 Other General Equipment -               -               -               -               -               -               -               -               
45 TOTAL GENERAL PLANT 238,070       -               14,634         11                (6,610)          -               246,105       242,088       
46
47 UNCLASSIFIED PLANT
48 499 Plant Suspense -               -               -               -               -               -               -               -               
49 TOTAL UNCLASSIFIED PLANT -               -               -               -               -               -               -               -               
53
54 TOTAL CAPITAL $3,449,336 $0 $134,157 $350 ($48,015) $0 $3,535,828 $3,492,582
55 (X-Ref - Tab C-13, Schedule 9) (X-Ref - Tab C-13, Schedule 43) (X-Ref - Tab C-13, Schedule 51)

(X-Ref - Tab C-13, Schedule 9)



 TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

DEPRECIATION AND AMORTIZATION CONTINUITY SCHEDULE Schedule 48
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Annual Provision
Line Mid-year GPIS Depreciation 2010 Adjust- Retirement Accumulated
No. Account for Depreciation Rate % (Cr.) ments Retirements Costs 12/31/2009 12/31/2010

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 INTANGIBLE PLANT
2 117-00 Utility Plant Acquisition Adjustment $0 1.00% $0 $0 $0 $0 $0 $0
3 175-00 Unamortized Conversion Expense 109              1.00% 1                  -               -               -               365              366              
4 175-00 Unamortized Conversion Expense - Squamish 777              10.00% 78                -               -               -               156              234              
5 178-00 Organization Expense 728              1.00% 7                  -               -               -               369              376              
6 179-01 Other Deferred Charges -               0.00% -               -               -               -               -               -               
7 401-00 Franchise and Consents 99                19.76% 20                -               -               -               49                69                
8 402-00 Utility Plant Acquisition Adjustment 63                23.66% 15                -               -               -               27                42                
9 402-00 Other Intangible Plant 688              2.14% 15                -               -               -               151              166              
10 461-00 Land Rights - Transmission 43,843         0.00% -               -               -               -               651              651              
11 461-10  Land Rights - Transmission - Byron Creek 16                0.00% -               -               -               -               19                $19
12 471-00 Land Rights - Distribution 1,065           0.00% -               -               -               -               2                  2                  
13 471-10 Land Rights - Distribution - Byron Creek -               0.00% -               -               -               -               1                  1                  
14 402-01 Application Software - 12.5% 57,991         12.50% 7,249           (4,264)          (8,954)          -               31,197         25,228         
15 402-02 Application Software - 20% 7,128           20.00% 1,426           -               (1,847)          -               4,160           3,739           
16 TOTAL INTANGIBLE PLANT 112,506       8,811           (4,264)          (10,801)        -               37,147         30,893         
17
18 MANUFACTURED GAS / LOCAL STORAGE
19 430 Manufact'd Gas - Land 31                0.00% -               -               -               -               -               -               
20 432 Manufact'd Gas - Struct. & Improvements 475              3.28% 16                -               -               -               89                105              
21 433 Manufact'd Gas - Equipment 608              6.30% 38                -               -               -               51                89                
22 434 Manufact'd Gas - Gas Holders 660              3.90% 26                -               -               -               173              199              
23 436 Manufact'd Gas - Compressor Equipment 53                4.96% 3                  -               -               -               24                27                
24 437 Manufact'd Gas - Measuring & Regulating Equipm 309              19.50% 60                -               -               -               152              212              
25 440/441 Land in Fee Simple and Land Rights 928              0.00% -               -               -               -               1                  1                  
26 442 Structures & Improvements 4,885           4.02% 196              -               -               -               2,252           2,448           
27 443 Gas Holders - Storage 16,883         2.61% 441              -               -               -               9,684           10,125         
28 446 Compressor Equipment -               0.00% -               -               -               -               -               -               
29 447 Measuring & Regulating Equipment -               0.00% -               -               -               -               -               -               
30 448 Purification Equipment -               0.00% -               -               -               -               -               -               
31 449 Local Storage Equipment 23,393         3.70% 866              -               -               -               8,336           9,202           
32 TOTAL MANUFACTURED GAS / LOCAL STORAG 48,225         1,646           -               -               -               20,762         22,408         
33
34 TRANSMISSION PLANT
35 460-00 Land in Fee Simple 7,408           0.00% -               -               -               -               401              401              
36 462-00 Compressor Structures 14,690         4.03% 592              -               -               -               5,264           5,856           
37 463-00 Measuring Structures 4,948           4.48% 222              -               -               -               1,314           1,536           
38 464-00 Other Structures & Improvements 5,959           3.02% 180              -               -               -               1,365           1,545           
39 465-00 Mains 772,016       * 1.79% 13,819         -               (998)             -               182,866       195,687       
40 465-00 Mains - INSPECTION 1,653           Term 691              -               -               -               -               691              
41 465-10 Mains - Byron Creek 932              5.00% 47                -               -               -               794              841              
42 466-00 Compressor Equipment 111,765       3.50% 3,912           -               -               -               35,074         38,986         
43 466-00 Compressor Equipment - OVERHAUL -               Term -               -               -               -               -               -               
44 467-00 Measuring & Regulating Equipment 29,406         7.55% 2,220           -               -               -               6,266           8,486           
45 467-10 Telemetering 8,516           1.33% 113              -               -               -               6,083           6,196           
46 467-20 Measuring & Regulating Equipment - Byron Cr 39                4.21% 2                  -               -               -               7                  9                  
47 468-00 Communication Structures & Equipment 346              5.32% 18                -               -               -               277              295              
48 469-00 Other Transmission Equipment -               0.00% -               -               -               -               -               -               
49 TOTAL TRANSMISSION PLANT 957,677       21,816         -               (998)             -               239,711       260,529       
50
51 * Adjusted for full year impact of 2009 Fraser River SBSA CPCN. 



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

DEPRECIATION AND AMORTIZATION CONTINUITY SCHEDULE (Continued) Schedule 49
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Annual Provision
Line Mid-year GPIS Depreciation 2010 Adjust- Retirement Accumulated
 No. Account for Depreciation Rate % (Cr.) ments Retirements Costs 12/31/2009 12/31/2010

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1  DISTRIBUTION PLANT
2 470-00 Land in Fee Simple $3,418 0.00% $0 $0 $0 $0 $30 $30
3 472-00 Structures & Improvements 14,696         3.78% 556              -               -               -               3,231           3,787           
4 472-10 Structures & Improvements - Byron Creek 107              5.00% 5                  -               -               -               16                21                
5 473-00 Services 651,802       ** 3.38% 22,031         -               (6,579)          (9,685)          77,708         83,475         
6 473-00 Services - LILO 43,229         3.30% 1,427           -               -               -               16,079         17,506         
7 474-00 House Regulators & Meter Installations 135,572       5.21% 7,063           -               (9,614)          (500)             (2,598)          (5,649)          
8 474-00 House Regulators & Meter Installations - LILO 16,070         2.19% 352              -               -               -               8,272           8,624           
9 475-00 Mains 853,964       2.26% 19,300         -               (1,979)          (500)             235,697       252,518       
10 475-00 Mains - LILO 39,704         2.40% 953              -               -               -               15,605         16,558         
11 476-00 Compressor Equipment 571              25.04% 143              -               -               -               403              546              
12 477-00 Measuring & Regulating Equipment 84,497         5.72% 4,833           -               (714)             (105)             12,769         16,783         
13 477-00 Telemetering 6,021           0.25% 15                -               (11)               -               6,386           6,390           
14 477-10 Measuring & Regulating Equipment - Byron Cree 163              0.00% -               -               -               -               200              200              
15 478-10 Meters 185,804       5.31% 9,866           -               (7,869)          (500)             38,294         39,791         
16 478-11 Meters - LILO 10,027         3.29% 330              -               -               -               4,067           4,397           
17 478-20 Instruments 11,251         4.03% 453              -               -               -               2,815           3,268           
18 479-00 Other Distribution Equipment -               0.00% -               -               -               -               -               -               
19 2,056,894    67,327         -               (26,766)        (11,290)        418,974       448,245       
20
21 GENERAL PLANT & EQUIPMENT
22 480-00 Land in Fee Simple 21,968         0.00% -               -               -               -               13                13                
23 481-00 Land Rights -               0.00% -               -               -               -               -               -               
24 482-00 Structures & Improvements -               0.00% -               -               -               -               -               -               
25 - Frame Buildings 5,286           3.67% 194              4,633           -               -               (3,059)          1,768           
26 - Masonry Buildings 84,641         4.37% 3,699           1,048           -               -               7,996           12,743         
27 - Leasehold Improvement 557              10.00% 56                218              -               -               88                362              
28 Office Equipment & Furniture -               0.00% -               -               -               -               -               -               
29 483-30 GP Office Equipment 4,479           6.67% 299              726              (90)               -               1,937           2,872           
30 483-40 GP Furniture 19,983         5.00% 999              (824)             (5)                 -               12,176         12,346         
31 483-10 GP Computer Hardware 17,347         20.00% 3,469           (7,882)          (6,245)          -               17,871         7,213           
32 483-20 GP Computer Software 843              20.00% 169              -               (20)               -               445              594              
33 483-21 GP Computer Software -               0.00% -               -               -               -               -               -               
34 484-00 Transportation Equipment 3,094           6.16% 191              (2,099)          -               -               2,832           924              
35 484-00 Vehicles - Leased 26,877         Lease Term 2,464           14,066         (2,321)          -               -               14,209         
36 485-10 Heavy Work Equipment 209              5.65% 12                39                -               -               73                124              
37 485-20 Heavy Mobile Equipment 576              6.43% 37                424              -               -               (332)             129              
38 486-00 Small Tools & Equipment 32,746         5.00% 1,637           570              -               -               14,380         16,587         
39 487-00 Equipment on Customer's Premises 24                6.67% 2                  -               -               -               6                  8                  
40 - VRA Compressor Installation Costs -               0.00% -               -               -               -               -               -               
41 488-00 Communications Equipment -               0.00% -               -               -               -               -               -               
42 - Telephone 11,390         6.67% 760              506              (202)             -               5,647           6,711           
43 - Radio 4,998           6.67% 333              (696)             -               -               2,527           2,164           
44 489-00 Other General Equipment -               0.00% -               -               -               -               -               -               
45 TOTAL GENERAL PLANT 235,016       14,321         10,729         (8,883)          -               62,600         78,767         
46
47 UNCLASSIFIED PLANT
48 499 Plant Suspense -               0.00% -               -               -               -               (7)                 (7)                 
49 TOTAL UNCLASSIFIED PLANT -               -               -               -               -               (7)                 (7)                 
50
51  TOTALS $3,410,317 $113,921 $6,465 ($47,448) ($11,290) $779,187 $840,835
52 (X-Ref - Tab C-13, Schedule 45) (X-Ref - Tab C-13, Schedule 8)
53 Less: Capital Lease Vehicle Depreciation allocated to Capital Projects (912)             
54
55 Net Depreciation Expense $113,009
56 (X-Ref - Tab C-13, Schedule 33)
57 ** Adjusted for full year impact of 2009 Vancouver LP Replacement CPCN. 



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

DEPRECIATION AND AMORTIZATION CONTINUITY SCHEDULE Schedule 50
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Annual Provision
Line Mid-year GPIS Depreciation 2011 Adjust- Retirement Accumulated
No. Account for Depreciation Rate % (Cr.) ments Retirements Costs 12/31/2010 12/31/2011

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 INTANGIBLE PLANT
2 117-00 Utility Plant Acquisition Adjustment $0 1.00% $0 $0 $0 $0 $0 $0
3 175-00 Unamortized Conversion Expense 109              1.00% 1                  -               -               -               366              367              
4 175-00 Unamortized Conversion Expense - Squamish 777              10.00% 78                -               -               -               234              312              
5 178-00 Organization Expense 728              1.00% 7                  -               -               -               376              383              
6 179-01 Other Deferred Charges -               0.00% -               -               -               -               -               -               
7 401-00 Franchise and Consents 99                19.76% 20                -               -               -               69                89                
8 402-00 Utility Plant Acquisition Adjustment 63                23.66% 15                -               -               -               42                57                
9 402-00 Other Intangible Plant 688              2.14% 15                -               -               -               166              181              
10 461-00 Land Rights - Transmission 43,965         0.00% -               -               -               -               651              651              
11 461-10  Land Rights - Transmission - Byron Creek 16                0.00% -               -               -               $0 $19 19                
12 471-00 Land Rights - Distribution 1,065           0.00% -               -               -               -               2                  2                  
13 471-10 Land Rights - Distribution - Byron Creek -               0.00% -               -               -               -               1                  1                  
14 402-01 Application Software - 12.5% 61,472         12.50% 7,684           -               (10,840)        -               25,228         22,072         
15 402-02 Application Software - 20% 5,631           20.00% 1,126           -               (1,147)          -               3,739           3,718           
16 TOTAL INTANGIBLE PLANT 114,613       8,946           -               (11,987)        -               30,893         27,852         
17
18 MANUFACTURED GAS / LOCAL STORAGE
19 430 Manufact'd Gas - Land 31                0.00% -               -               -               -               -               -               
20 432 Manufact'd Gas - Struct. & Improvements 475              3.28% 16                -               -               -               105              121              
21 433 Manufact'd Gas - Equipment 794              6.30% 50                -               -               -               89                139              
22 434 Manufact'd Gas - Gas Holders 660              3.90% 26                -               -               -               199              225              
23 436 Manufact'd Gas - Compressor Equipment 53                4.96% 3                  -               -               -               27                30                
24 437 Manufact'd Gas - Measuring & Regulating Equipm 309              19.50% 60                -               -               -               212              272              
25 440/441 Land in Fee Simple and Land Rights 928              0.00% -               -               -               -               1                  1                  
26 442 Structures & Improvements 4,885           4.02% 196              -               -               -               2,448           2,644           
27 443 Gas Holders - Storage 17,928         2.61% 468              -               -               -               10,125         10,593         
28 446 Compressor Equipment -               0.00% -               -               -               -               -               -               
29 447 Measuring & Regulating Equipment -               0.00% -               -               -               -               -               -               
30 448 Purification Equipment -               0.00% -               -               -               -               -               -               
31 449 Local Storage Equipment 23,393         3.70% 866              -               -               -               9,202           10,068         
32 TOTAL MANUFACTURED GAS / LOCAL STORAG 49,456         1,685           -               -               -               22,408         24,093         
33
34 TRANSMISSION PLANT
35 460-00 Land in Fee Simple 7,408           0.00% -               -               -               -               401              401              
36 462-00 Compressor Structures 14,690         4.03% 592              -               -               -               5,856           6,448           
37 463-00 Measuring Structures 4,948           4.48% 222              -               -               -               1,536           1,758           
38 464-00 Other Structures & Improvements 5,959           3.02% 180              -               -               -               1,545           1,725           
39 465-00 Mains 793,490       1.79% 14,203         -               (1,367)          -               195,687       208,523       
40 465-00 Mains - INSPECTION 3,497           Term 553              -               -               -               691              1,244           
41 465-10 Mains - Byron Creek 932              5.00% 47                -               -               -               841              888              
42 466-00 Compressor Equipment 113,336       3.50% 3,967           -               -               -               38,986         42,953         
43 466-00 Compressor Equipment - OVERHAUL -               Term -               -               -               -               -               -               
44 467-00 Measuring & Regulating Equipment 29,406         7.55% 2,220           -               -               -               8,486           10,706         
45 467-10 Telemetering 8,593           1.33% 114              -               -               -               6,196           6,310           
46 467-20 Measuring & Regulating Equipment - Byron Cr 39                4.21% 2                  -               -               -               9                  11                
47 468-00 Communication Structures & Equipment 346              5.32% 18                -               -               -               295              313              
48 469-00 Other Transmission Equipment -               0.00% -               -               -               -               -               -               
49 TOTAL TRANSMISSION PLANT 982,643       22,118         -               (1,367)          -               260,529       281,280       



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

DEPRECIATION AND AMORTIZATION CONTINUITY SCHEDULE (Continued) Schedule 51
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Annual Provision
Line Mid-year GPIS Depreciation 2011 Adjust- Retirement Accumulated
 No. Account for Depreciation Rate % (Cr.) ments Retirements Costs 12/31/2010 12/31/2011

(1) (2) (3) (4) (5) (6) (7) (8) (9)

1  DISTRIBUTION PLANT
2 470-00 Land in Fee Simple $3,418 0.00% $0 $0 $0 $0 $30 $30
3 472-00 Structures & Improvements 14,696         3.78% 556              -               -               -               3,787           4,343           
4 472-10 Structures & Improvements - Byron Creek 107              5.00% 5                  -               -               -               21                26                
5 473-00 Services 672,119       3.38% 22,718         -               (6,966)          (8,525)          83,475         90,702         
6 473-00 Services - LILO 43,229         3.30% 1,427           -               -               -               17,506         18,933         
7 474-00 House Regulators & Meter Installations 138,035       5.21% 7,192           -               (10,098)        (500)             (5,649)          (9,055)          
8 474-00 House Regulators & Meter Installations - LILO 16,070         2.19% 352              -               -               -               8,624           8,976           
9 475-00 Mains 871,791       2.26% 19,702         -               (1,983)          (500)             252,518       269,737       
10 475-00 Mains - LILO 39,704         2.40% 953              -               -               -               16,558         17,511         
11 476-00 Compressor Equipment 571              25.04% 143              -               -               -               546              689              
12 477-00 Measuring & Regulating Equipment 88,550         5.72% 5,065           -               (716)             (107)             16,783         21,025         
13 477-00 Telemetering 6,232           0.25% 16                -               (11)               -               6,390           6,395           
14 477-10 Measuring & Regulating Equipment - Byron Cree 163              0.00% -               -               -               -               200              200              
15 478-10 Meters 187,822       5.31% 9,973           -               (8,277)          (500)             39,791         40,987         
16 478-11 Meters - LILO 10,027         3.29% 330              -               -               -               4,397           4,727           
17 478-20 Instruments 11,251         4.03% 453              -               -               -               3,268           3,721           
18 479-00 Other Distribution Equipment -               0.00% -               -               -               -               -               -               
19 2,103,784    68,885         -               (28,051)        (10,132)        448,245       478,947       
20
21 GENERAL PLANT & EQUIPMENT
22 480-00 Land in Fee Simple 22,096         0.00% -               -               -               -               13                13                
23 481-00 Land Rights -               0.00% -               -               -               -               -               -               
24 482-00 Structures & Improvements -               0.00% -               -               -               -               -               -               
25 - Frame Buildings 5,286           3.67% 194              -               -               -               1,768           1,962           
26 - Masonry Buildings 87,190         4.37% 3,810           -               -               -               12,743         16,553         
27 - Leasehold Improvement 667              10.00% 67                -               -               -               362              429              
28 Office Equipment & Furniture -               0.00% -               -               -               -               -               -               
29 483-30 GP Office Equipment 4,012           6.67% 268              -               (991)             -               2,872           2,149           
30 483-40 GP Furniture 19,830         5.00% 991              -               (1,230)          -               12,346         12,107         
31 483-10 GP Computer Hardware 18,979         20.00% 3,796           -               -               -               7,213           11,009         
32 483-20 GP Computer Software 734              20.00% 147              -               (198)             -               594              543              
33 483-21 GP Computer Software -               0.00% -               -               -               -               -               -               
34 484-00 Transportation Equipment 4,712           6.16% 290              -               -               -               924              1,214           
35 484-00 Vehicles - Leased 28,198         Lease Term 2,709           -               (1,641)          -               14,209         15,277         
36 485-10 Heavy Work Equipment 209              5.65% 12                -               -               -               124              136              
37 485-20 Heavy Mobile Equipment 606              6.43% 39                -               -               -               129              168              
38 486-00 Small Tools & Equipment 33,867         5.00% 1,693           -               -               -               16,587         18,280         
39 487-00 Equipment on Customer's Premises 24                6.67% 2                  -               -               -               8                  10                
40 - VRA Compressor Installation Costs -               0.00% -               -               -               -               -               -               
41 488-00 Communications Equipment -               0.00% -               -               -               -               -               -               
42 - Telephone 10,975         6.67% 732              -               (1,596)          -               6,711           5,847           
43 - Radio 4,706           6.67% 314              -               (954)             -               2,164           1,524           
44 489-00 Other General Equipment -               0.00% -               -               -               -               -               -               
45 TOTAL GENERAL PLANT 242,088       15,064         -               (6,610)          -               78,767         87,221         
46
47 UNCLASSIFIED PLANT
48 499 Plant Suspense -               0.00% -               -               -               -               (7)                 (7)                 
49 TOTAL UNCLASSIFIED PLANT -               -               -               -               -               (7)                 (7)                 
50
51  TOTALS $3,492,582 $116,698 $0 ($48,015) ($10,132) $840,835 $899,386
52 (X-Ref - Tab C-13, Schedule 47) (X-Ref - Tab C-13, Schedule 9)
53 Less: Capital Lease Vehicle Depreciation allocated to Capital Projects (1,002)          
54
55 Net Depreciation Expense $115,696
56 (X-Ref - Tab C-13, Schedule 34)
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Tab 13

CONTRIBUTIONS IN AID OF CONSTRUCTION Schedule 52
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line Balance  Balance 
No. Particulars 12/31/2009 Adjustment  Additions Retirements 12/31/2010 Reference

(1)  (2) (3) (4)   (5)   (6) (7)

1 CIAC      
2
3 Distribution Contributions $141,389 $0 $6,356 $0 $147,745
4   
5 Transmission Contributions 10,915         -               4,550           -               15,465         
6
7 Others -               -               -               -               -               
8
9 Software Tax Savings - Non-Infrastructure -               -               -               -               -               
10                      - Infrastructure/Custom 24,541         -               -               (3,934)          20,607         
11
12 TOTAL Contributions 176,845       -               10,906         (3,934)          183,817       (X-Ref - Tab C-13, Schedule 8)
13 (X-Ref - Tab C-13, Schedule 41)
14
15
16 Amortization
17
18 Distribution Contributions (32,291)        -               (3,764)          -               (36,055)        
19   
20 Transmission Contributions -               -               (263)             -               (263)             
21
22 Others (1)                 -               -               -               (1)                 
23
24 Software Tax Savings - Non-Infrastructure -               -               -               -               -               
25                      - Infrastructure/Custom (11,854)        -               (2,822)          3,934           (10,742)        
26
27 TOTAL Amortization (44,146)        -               (6,849)          3,934           (47,061)        (X-Ref - Tab C-13, Schedule 8)
28 (X-Ref - Tab C-13, Schedule 41)
29 NET CONTRIBUTIONS $132,699 $0 $4,057 $0 $136,756

2010
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CONTRIBUTIONS IN AID OF CONSTRUCTION Schedule 53
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)  

Line Balance  Balance 
No. Particulars 12/31/2010 Adjustment  Additions Retirements 12/31/2011 Reference

(1)  (2) (3) (4)   (5)   (6) (7)

1 CIAC
2
3 Distribution Contributions $147,745 $0 $5,990 $0 $153,735
4   
5 Transmission Contributions 15,465         -               8,333           -               23,798         
6
7 Others -               -               -               -               -               
8
9 Software Tax Savings - Non-Infrastructure -               -               -               -               -               
10                      - Infrastructure/Custom 20,607         -               -               (3,494)          17,113         
11
12 TOTAL Contributions 183,817       -               14,323         (3,494)          194,646       (X-Ref - Tab C-13, Schedule 9)
13 (X-Ref - Tab C-13, Schedule 42)
14
15
16 Amortization
17
18 Distribution Contributions (36,055)        -               (3,925)          -               (39,980)        
19   
20 Transmission Contributions (263)             -               (391)             -               (654)             
21
22 Others (1)                 -               -               -               (1)                 
23
24 Software Tax Savings - Non-Infrastructure -               -               -               -               -               
25                      - Infrastructure/Custom (10,742)        -               (2,358)          3,494           (9,606)          
26
27 TOTAL Amortization (47,061)        -               (6,674)          3,494           (50,241)        (X-Ref - Tab C-13, Schedule 9)
28 (X-Ref - Tab C-13, Schedule 42)
29 NET CONTRIBUTIONS $136,756 $0 $7,649 $0 $144,405

2011
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UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION Schedule 54
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Forecast Opening Mid-Year
Line Balance Balance Gross Less- Net Amortization Recoveries Balance Average
No. Particulars 12/31/2009 Adjustment Additions Taxes Additions Expense Rider Tax on Rider 12/31/2010 2010

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Margin Related
2 Commodity Cost Reconciliation Account (CCRA) ($22,742.7) $0.0 $31,808.0 ($9,065.3) $22,742.7 $0.0 $0.0 $0.0 $0.0 ($11,371.4)
3 CCRA Interest (895.9)          1,253.0          (357.1)          895.9             -               -               -               (0.0)              (448.0)          
4 Midstream Cost Reconciliation Account (MCRA) 36,423.3      (50,941.7)       14,518.4      (36,423.3)       -               -               -               (0.0)              18,211.7      
5 MCRA Interest (1,779.2)       2,488.4          (709.2)          1,779.2          -               -               -               -               (889.6)          
6 Revenue Stabilization Adjustment Mechanism (RSAM) (13,165.6)     -                 -               -                 -               6,137.8        (1,749.3)       (8,777.1)       (10,971.4)     
7 RSAM Interest (38.4)            (5.3)                1.5                (3.8)                -               18.3              (5.2)              (29.1)            (33.8)            
8 Revelstoke Propane Cost Deferral Account (38.8)            54.3               (15.5)            38.8               -               -               -               (0.0)              (19.4)            
9 SCP Mitigation Revenues Variance Account (4,118.1)       (1,538.2)       -                 -               -                 1,723.2        -               -               (3,933.1)       (4,794.7)       
10 SCP West to East Transmission (1,538.2)       1,538.2        -                 -               -                 -               -               -               -               -               
11
12 Energy Policy Related
13 Energy Efficiency & Conservation (EEC) 6,370.2        25,845.0        (7,365.8)       18,479.2        (1,012.0)       -               -               23,837.4      15,103.8      
14 NGV Conversion Grants 136.9           77.5               (22.1)            55.4               (43.5)            -               -               148.8           142.9           
15
16 Non-Controllable Items
17 Property Tax Deferral (743.8)          -                 -               -                 398.1           -               -               (345.7)          (544.8)          
18 Insurance Variance (686.0)          -                 -               -                 686.0           -               -               -               (343.0)          
19 Pension & OPEB Variance (686.4)          -                 -               -                 686.4           -               -               -               (343.2)          
20 BCUC Levies Variance (262.0)          -                 -               -                 262.0           -               -               -               (131.0)          
21 Interest Variance (2,232.2)       -                 -               -                 633.9           -               -               (1,598.3)       (1,915.3)       
22 Interest Variance - Funding benefits via Customer Deposits 214.2           -                 -               -                 (13.1)            -               -               201.1           207.7           
23 Olympics Security Costs Deferral 522.8           2,651.6          (755.7)          1,895.9          -               -               -               2,418.7        1,470.8        
24 IFRS Conversion Costs 399.5           265.3             (75.6)            189.7             -               -               -               589.2           494.4           
25
26 Cost of Current Applications
27 2009 ROE & Cost of Capital Application $441.0 $0.0 $0.0 $0.0 ($88.2) $0.0 $0.0 $352.8 $396.9
28 2010-2011 Revenue Requirement Application 795.2           -                 -               -                 (397.6)          -               -               397.6           596.4           
29 CCE CPCN Application 189.0           -                 -               -                 (37.8)            -               -               151.2           170.1           
30
31 Other
32 IFRS Transitional Adjustments -               (7,602.7)         -               (7,602.7)         -               -               -               (7,602.7)       (7,602.7)       
33 OPEB Funding (32,551.8)     32,551.8      -                 -               -                 -               -               -               -               (16,275.9)     
34 Pension & OPEB Funding -               (32,551.8)     20,476.7        -               20,476.7        -               -               -               (12,075.1)     (6,037.6)       
35
36 Residual Deferred Charges
37 SCP Tax Reassessment 7,408.3        -                 -               -                 -               -               -               7,408.3        7,408.3        
38 Deferred Service Line Installation Fee 1,442.9        (1,442.9)         -               (1,442.9)         -               -               -               -               -               
39 Earnings Sharing Mechanism (13,123.6)     3,372.0          (961.0)          2,411.0          -               6,168.7        (1,758.1)       (6,302.0)       (9,712.8)       
40 CCT Assessment (2.5)              -                 -               -                 2.5                -               -               -               (1.3)              
41 Carbon Tax Implementation (95.0)            -                 -               -                 95.0              -               -               -               (47.5)            
42 TGS Amalgamation 132.0           -                 -               -                 (132.0)          -               -               -               66.0              
43 TGS O&M Variance 352.0           -                 -               -                 (352.0)          -               -               -               176.0           
44 Carbon Tax Cost of Service (44.0)            -                 -               -                 44.0              -               -               (0.0)              (22.0)            
45 OSC Certification Compliance 91.1              -                 -               -                 (91.1)            -               -               -               45.6              
46 Bad Debt Allowance for Rates 14 & 14A (140.2)          140.2           -                 -               -                 -               -               -               -               -               
47
48 Total Deferred Charges for Rate Base ($39,966.0) $140.2 $28,299.2 ($4,807.4) $23,491.8 $2,363.8 $12,324.8 ($3,512.6) ($5,158.0) ($27,014.8)
49 (X-Ref - Tab C-13, Schedule 33) (X-Ref - Tab C-13, Schedule 8)
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UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION Schedule 55
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Forecast Mid-Year
Line Balance Gross Less- Net Amortization Recoveries Balance Average
No. Particulars 12/31/2010 Additions Taxes Additions Expense Rider Tax on Rider 12/31/2011 2011

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Margin Related
2 Commodity Cost Reconciliation Account (CCRA) $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
3 CCRA Interest (0.0)              -                 -               -               -               -               -               (0.0)              -               
4 Midstream Cost Reconciliation Account (MCRA) (0.0)              -                 -               -               -               -               -               (0.0)              -               
5 MCRA Interest -               -                 -               -               -               -               -               -               -               
6 Revenue Stabilization Adjustment Mechanism (RSAM) (8,777.1)       -                 -               -               -               5,970.8        (1,582.3)       (4,388.6)       (6,582.9)       
7 RSAM Interest (29.1)            199.0             (52.7)            146.3           -               19.3              (5.1)              131.4           51.2              
8 Revelstoke Propane Cost Deferral Account (0.0)              -                 -               -               -               -               -               (0.0)              -               
9 SCP Mitigation Revenues Variance Account (3,933.1)       -                 -               -               1,735.9        -               -               (2,197.2)       (3,065.2)       
10 SCP West to East Transmission -               -                 -               -               -               -               -               -               -               
11
12 Energy Policy Related
13 Energy Efficiency & Conservation (EEC) 23,837.4      29,619.0        (7,849.0)       21,770.0      (2,524.9)       -               -               43,082.5      33,460.0      
14 NGV Conversion Grants 148.8           255.0             (67.6)            187.4           (51.1)            -               -               285.1           217.0           
15
16 Non-Controllable Items
17 Property Tax Deferral (345.7)          -                 -               -               184.2           -               -               (161.5)          (253.6)          
18 Insurance Variance -               -                 -               -               -               -               -               -               -               
19 Pension & OPEB Variance -               -                 -               -               -               -               -               -               -               
20 BCUC Levies Variance -               -                 -               -               -               -               -               -               -               
21 Interest Variance (1,598.3)       -                 -               -               721.6           -               -               (876.7)          (1,237.5)       
22 Interest Variance - Funding benefits via Customer Deposits 201.1           -                 -               -               (13.1)            -               -               188.0           194.6           
23 Olympics Security Costs Deferral 2,418.7        -                 -               -               (806.2)          -               -               1,612.5        2,015.6        
24 IFRS Conversion Costs 589.2           119.3             (31.6)            87.7              (196.4)          -               -               480.5           534.9           
25
26 Cost of Current Applications
27 2009 ROE & Cost of Capital Application $352.8 $0.0 $0.0 $0.0 ($88.2) $0.0 $0.0 $264.6 $308.7
28 2010-2011 Revenue Requirement Application 397.6           -                 -               -               (397.6)          -               -               -               198.8           
29 CCE CPCN Application 151.2           -                 -               -               (37.8)            -               -               113.4           132.3           
30
31 Other
32 IFRS Transitional Adjustments (7,602.7)       68,819.0        -               68,819.0      -               -               -               61,216.3      26,806.8      
33 OPEB Funding -               -                 -               -               -               -               -               -               -               
34 Pension & OPEB Funding (12,075.1)     (69,232.0)       -               (69,232.0)     -               -               -               (81,307.1)     (46,691.1)     
35
36 Residual Deferred Charges
37 SCP Tax Reassessment 7,408.3        -                 -               -               -               -               -               7,408.3        7,408.3        
38 Deferred Service Line Installation Fee -               -                 -               -               -               -               -               -               -               
39 Earnings Sharing Mechanism (6,302.0)       1,686.0          (446.8)          1,239.2        -               6,888.2        (1,825.4)       -               (3,151.0)       
40 CCT Assessment -               -                 -               -               -               -               -               -               -               
41 Carbon Tax Implementation -               -                 -               -               -               -               -               -               -               
42 TGS Amalgamation -               -                 -               -               -               -               -               -               -               
43 TGS O&M Variance -               -                 -               -               -               -               -               -               -               
44 Carbon Tax Cost of Service (0.0)              -                 -               -               -               -               -               (0.0)              -               
45 OSC Certification Compliance -               -                 -               -               -               -               -               -               -               
46 Bad Debt Allowance for Rates 14 & 14A -               -                 -               -               -               -               -               -               -               
47
48 Total Deferred Charges for Rate Base ($5,158.0) $31,465.3 ($8,447.7) $23,017.6 ($1,473.6) $12,878.3 ($3,412.8) $25,851.5 $10,346.9
49 (X-Ref - Tab C-13, Schedule 34) (X-Ref - Tab C-13, Schedule 9)
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WORKING CAPITAL ALLOWANCE Schedule 56
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line 2009 Existing 2009 Revised
No. Particulars PROJECTION Rates Revenue Change Reference

(1) (2) (3) (4) (5) (6)

1 Cash Working Capital
2 Cash Required for 
3 Operating Expenses ($14,650) $1,924 $2,324 $16,974  - Tab C-13, Schedule 58
4
5 Customer Deposits (3,474) 0 -                    3,474           
6
7 Less - Funds Available:
8
9 Reserve for Bad Debts (5,990) (5,940) (5,940)          50                 
10
11 Withholdings From Employees (3,069) (3,162) (3,162)          (93)               
12
13 Subtotal (27,183) (7,178) (6,778) 20,405 (X-Ref - Tab C-13, Schedule 8)
14 (X-Ref - Tab C-13, Schedule 41)
15 Other Working Capital Items
16 Construction Advances (670) (670) (670)             -                    
17 Transmission Line Pack Gas 3,430 2,413 2,413           (1,017)          
18 Gas in Storage 111,734 100,494 100,494       (11,240)        
19 Inventory - Materials & Supplies 1,207 1,202 1,202           (5)                 
20
21 Subtotal 115,701 103,439 103,439 (12,262) (X-Ref - Tab C-13, Schedule 8)
22    (X-Ref - Tab C-13, Schedule 41)
23  Total $88,518 $96,261 $96,661 $8,143

2010
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WORKING CAPITAL ALLOWANCE Schedule 57
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line 2010 Existing 2009 Revised
No. Particulars FORECAST Rates Revenue Change Reference

(1) (2) (3) (4) (5) (6)

1  Cash Working Capital
2    Cash Required for 
3       Operating Expenses $2,324 $2,759 $3,186 $862  - Tab C-13, Schedule 58
4
5 Customer Deposits 0 0 -                    0
6
7 Less - Funds Available:
8
9 Reserve for Bad Debts (5,940) (6,063) (6,063)          (123)
10
11 Withholdings From Employees (3,162) (3,256) (3,256)          (94)
12
13          Subtotal (6,778) (6,560) (6,133) 645 (X-Ref - Tab C-13, Schedule 9)
14 (X-Ref - Tab C-13, Schedule 42)
15  Other Working Capital Items
16 Construction Advances (670) (670) (670)             0
17 Transmission Line Pack Gas 2,413 4,731 4,731           2,318           
18 Gas in Storage 100,494 114,804 114,804       14,310
19 Inventory - Materials & Supplies 1,202 1,226 1,226 24
20
21          Subtotal 103,439 120,091 120,091 16,652 (X-Ref - Tab C-13, Schedule 9)
22    (X-Ref - Tab C-13, Schedule 42)
23  Total $96,661 $113,531 $113,958 $17,297

2011
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CASH WORKING CAPITAL Schedule 58
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000s)

2009 2010 2011
Cash Cash Cash

Line Working Working Working
No. Particulars Days Expenses Capital Days Expenses Capital Days Expenses Capital Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 CASH WORKING CAPITAL
2
3 Revenue Lag Days 35.0 38.8 38.8  - Tab C-13, Schedule 59
4 Expense Lead Days 39.1             38.3             38.1              - Tab C-13, Schedule 60
5    (X-Ref - Tab C-13, Schedule 56)
6 Net Lead/(Lag) Days (4.1)              $1,304,216 ($14,650) 0.5               $1,404,349 $1,924 0.7               $1,438,445 $2,759 (X-Ref - Tab C-13, Schedule 57)
7   
8
9

10 CASHWORKING CAPITAL, REVISED RATES
11
12 Revenue Lag Days 35.0 38.8 38.8  - Tab C-13, Schedule 59
13 Expense Lead Days 39.1             38.2             38.0              - Tab C-13, Schedule 60
14    (X-Ref - Tab C-13, Schedule 56)
15 Net Lead/(Lag) Days (4.1)              $1,304,216 ($14,650) 0.6               $1,413,479 $2,324 0.8               $1,453,799 $3,186 (X-Ref - Tab C-13, Schedule 57)
16  
17
18
19 CASH WORKING CAPITAL CHANGE $0 $400 $427
20    
21
22
23 Cash working capital = Col. 2 x Col. 3 / 365 days
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CASH WORKING CAPITAL Schedule 59
LAG TIME FROM DATE OF PAYMENT TO RECEIPT OF CASH
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000s)

2009 2010 2011
Lag Days Lag Days Lag Days

Line Revenue Service to Dollar Revenue Service to Dollar Revenue Service to Dollar
No. Particulars At 2009 Rates Collection Days At 2009 Rates Collection Days At 2009 Rates Collection Days Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 REVENUE
2  - Tab C-13, Schedule 22
3 Gas Sales and Transportation Service Revenue  - Tab C-13, Schedule 24
4 Residential and Commercial $1,345,174 34.6 $46,543,003 $1,384,580 38.3 $53,086,028 $1,386,315 38.3 $53,151,466
5 Industrials & Others: Rates 4, 5, 7, 23, 25 and 27 78,978 41.0 3,238,086 76,201 45.0 3,430,546 76,002 45.0 3,421,537
6 NGV Fuel - Stations 1,076 38.7 41,657 1,044 41.7 43,552 1,044 41.7 43,552
7
8 Rates 22, Burrard, TGVI (Oth Rev), SCP (Oth Rev) 40,797 37.8 1,542,123 42,448 42.6 1,806,347 44,411 42.4 1,881,433
9

10 Total Gas Sales 1,466,025 35.0 51,364,868 1,504,274 38.8 58,366,473 1,507,772 38.8 58,497,988
11 (X-Ref - Tab C-13, Schedule 2) (X-Ref - Tab C-13, Schedule 3)  - Tab C-13, Schedule 26
12 Other Revenues  - Tab C-13, Schedule 27
13 Late Payment Charges 2,879 26.7 76,869 2,982 38.3 114,207 2,987 38.3 114,402
14 Returned Cheque Charges 84 31.8 2,671 82 38.3 3,140 82 38.3 3,140
15 Connection Charges 3,105 37.3 115,817 2,879 38.3 110,273 2,905 38.3 111,266
16 Other Utility Income 277 34.9 9,667 203 38.4 7,791 132 38.2 5,040
17
18          
19 Total Revenue $1,472,370 35.0             $51,569,893 $1,510,420 38.8             $58,601,884 $1,513,878 38.8             $58,731,836
20
21
22 REVENUE, REVISED RATES
23  - Tab C-13, Schedule 22
24 Gas Sales and Transportation Service Revenue  - Tab C-13, Schedule 24
25 Residential and Commercial $1,345,174 34.6 $46,543,003 $1,408,658 38.3 $54,009,463 $1,429,393 38.3 $54,803,566
26 Industrials & Others: Rates 4, 5, 7, 23, 25 and 27 78,978 41.0 3,238,086 79,166 45.0 3,564,433 81,304 45.0 3,660,955
27 NGV Fuel - Stations 1,076 38.7 41,657 1,065 41.7 44,427 1,081 41.7 45,095
28
29 Rates 22, Burrard, TGVI, SCP (Other) 40,797 37.8 1,542,123 43,249 42.6 1,842,551 45,840 42.5 1,946,023
30
31 Total Gas Sales 1,466,025 35.0 51,364,868 1,532,139 38.8 59,460,874 1,557,618 38.8 60,455,639
32  - Tab C-13, Schedule 26
33 Other Revenues  - Tab C-13, Schedule 27
34 Late Payment Charges 2,879 26.7 76,869 2,982 38.3 114,207 2,987 38.3 114,402
35 Returned Cheque Charges 84 31.8 2,671 82 38.3 3,140 82 38.3 3,140
36 Connection Charges 3,105 37.3 115,817 2,879 38.3 110,273 2,905 38.3 111,266
37 Other Utility Income 277 34.9 9,667 203 38.4 7,791 132 38.2 5,040
38
39
40 Total Revenue $1,472,370 35.0             $51,569,893 $1,538,285 38.8             $59,696,285 $1,563,724 38.8             $60,689,487
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CASH WORKING CAPITAL Schedule 60
LEAD TIME IN PAYMENT OF EXPENSES
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000s)

2009 2010 2011
Lead Days Lead Days Lead Days

Line  Expense to Dollar  Expense to Dollar  Expense to Dollar
No. Particulars Amount  Payment Days Amount  Payment Days Amount  Payment Days Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 EXPENSES
2
3 Operating And Maintenance  - Tab C-13, Schedule 4
4 Expenses $166,966 19.3             $3,222,444 $192,823 25.5             $4,916,987 $201,617 25.5             $5,141,234  - Tab C-13, Schedule 5
5  - Tab C-13, Schedule 4
6 Gas Purchases 931,546       40.7             37,913,922   975,597       40.2             39,218,999   976,614       40.2             39,259,883     - Tab C-13, Schedule 5
7
8 Taxes Other Than Income  - Tab C-13, Schedule 31
9 Property Taxes  47,593         4.0               190,372        49,193         2.0               98,386          50,211         2.0               100,422          - Tab C-13, Schedule 32
10 Franchise Fees 10,049         430.0           4,321,070     10,121         420.3           4,253,857     10,147         420.3           4,264,784      
11 Carbon Tax 71,835         43.6             3,131,995     97,701         29.1             2,843,110     125,507       29.1             3,652,264      
12 GST - Net 12,533         7.2               90,222          12,858         38.8             498,877        12,887         38.8             500,018         
13 PST 40,685         43.6             1,773,866     42,373         37.1             1,572,039     43,014         37.1             1,595,820      
14 Income Tax 23,011         15.2             349,767        23,682         15.2             359,966        18,448         15.2             280,410          - Tab C-13, Schedule 6
15           - Tab C-13, Schedule 7
16 Total $1,304,217 39.1             $50,993,658 $1,404,348 38.3             $53,762,221 $1,438,445 38.1             $54,794,835
17
18
19  EXPENSES, REVISED RATES
20
21 Operating And Maintenance  - Tab C-13, Schedule 4
22 Expenses $166,966 19.3             $3,222,444 $192,823 25.5             $4,916,987 $201,617 25.5             $5,141,234  - Tab C-13, Schedule 5
23  - Tab C-13, Schedule 4
24 Gas Purchases 931,546       40.7             37,913,922   975,597       40.2             39,218,999   976,614       40.2             39,259,883     - Tab C-13, Schedule 5
25
26 Taxes Other Than Income  - Tab C-13, Schedule 31
27 Property Taxes  47,593         4.0               190,372        49,193         2.0               98,386          50,211         2.0               100,422          - Tab C-13, Schedule 32
28 Franchise Fees 10,049         430.0           4,321,070     10,321         420.3           4,337,917     10,506         420.3           4,415,672      
29 Carbon Tax 71,835         43.6             3,131,995     97,701         29.1             2,843,110     125,507       29.1             3,652,264      
30 GST - Net 12,533         7.2               90,222          13,095         38.8             508,099        13,313         38.8             516,559         
31 PST 40,685         43.6             1,773,866     43,126         37.1             1,599,975     44,376         37.1             1,646,349      
32 Income Tax 23,011         15.2             349,767        31,622         15.2             480,654        31,654         15.2             481,141          - Tab C-13, Schedule 6
33           - Tab C-13, Schedule 7
34 Total $1,304,217 39.1             $50,993,658 $1,413,479 38.2             $54,004,127 $1,453,799 38.0             $55,213,524



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

FUTURE INCOME TAX LIABILITY / ASSET Schedule 61
FOR THE YEARS ENDING DECEMBER 31, 2009 TO 2011
($000s)

Line
No. Particulars 2009 2010 2011

(1) (2) (3) (4)

1 Property Plant & Equipment 
2 Net Book Value * ($2,447,020) ($2,535,462) ($2,625,708)
3 Less: Undepreciated Capital Cost (1,712,991)         (1,760,477)         (1,853,515)         
4 (734,029)            (774,985)            (772,193)            
5 Weighted Average Future Tax Rate 25% 25% 25%
6 (184,037)            (194,075)            (193,048)            
7
8 Total FIT Liability- After Tax (PP&E) (184,037)              (194,075)              (193,048)              
9 Total FIT Liability- After Tax (Non-PP&E) (24,298)                (23,948)                (27,038)                

10 Total FIT Liability- After Tax (208,335)              (218,023)              (220,086)              
11
12 Tax Gross Up (69,713)              (72,839)              (73,362)              
13
14 FIT Liability/Asset - End of Year (278,048)            (290,862)            (293,448)            
15
16 FIT Liability/Asset - Opening Balance (278,048)            (278,048)            (290,862)            
17
18 FIT Liability/Asset - Mid Year (278,048)            (284,455)            (292,155)            
19 (X-Ref - Tab C-13, Schedule 8) (X-Ref - Tab C-13, Schedule 9)
20 (X-Ref - Tab C-13, Schedule 41)
21 Note: * Excludes Land, Software CIAC, and WIP. (X-Ref - Tab C-13, Schedule 42)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
RETURN ON CAPITAL Tab 13
FOR THE YEAR ENDING DECEMBER 31, 2010  Schedule 62
($000s)

Average
Line  -------- Capitalization -------- Embedded Cost Earned
No. Particulars Reference         Amount % Cost Component Return

(1) (2) (3) (4) (5) (6) (7) (8)

1 2010 AT 2009 RATES
2 Long-Term Debt  - Tab C-13, Schedule 64 $1,580,370 62.330% 6.868% 4.280% $108,533
3 Unfunded Debt 67,443         2.660% 2.250% 0.060% 1,517           
4 Common Equity 887,674       35.010% 6.227% 2.180% 55,275         
5
6  - Tab C-13, Schedule 8 $2,535,487 100.000% 6.520% $165,325
7

8 2010 REVISED RATES - FORECAST
9 Long-Term Debt    $1,580,370 62.320% 6.868% 4.280% $108,533
10 Unfunded Debt $67,443
11 Adjustment, Revised Rates 260 67,703         2.670% 2.250% 0.060% 1,523           
12 Common Equity 887,814       35.010% 8.470% 2.970% 75,198         
13
14  - Tab C-13, Schedule 8 $2,535,887 100.000% 7.305% $185,254
15 (X-Ref - Tab C-13, Schedule 4)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
RETURN ON CAPITAL Tab 13
FOR THE YEAR ENDING DECEMBER 31, 2011  Schedule 63
($000s)

Average
Line  -------- Capitalization -------- Embedded Cost Earned
No. Particulars Reference         Amount % Cost Component Return

(1) (2) (3) (4) (5) (6) (7) (8)

1 2011 At 2010 Rates
2 Long-Term Debt  - Tab C-13, Schedule 65 $1,631,277 62.260% 6.878% 4.282% $112,204
3 Unfunded Debt 71,405         2.730% 4.500% 0.123% 3,213           
4 Common Equity 917,232       35.010% 4.470% 1.565% 41,000         
5
6  - Tab C-13, Schedule 9 $2,619,914 100.000% 5.970% $156,417
7

8 2011 REVISED RATES - FORECAST
9 Long-Term Debt    $1,631,277 62.250% 6.878% 4.282% $112,204
10 Unfunded Debt $71,405
11 Adjustment, Revised Rates 278 71,683         2.740% 4.500% 0.123% 3,226           
12 Common Equity 917,381       35.010% 8.470% 2.965% 77,702         
13
14  - Tab C-13, Schedule 9 $2,620,341 100.000% 7.370% $193,132
15 (X-Ref - Tab C-13, Schedule 5)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

EMBEDDED COST OF LONG-TERM DEBT Schedule 64
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Principal Net Effective Average
Line Issue Maturity Coupon Amount of Issue Proceeds of Interest Principal Annual
No. Particulars Date Date Rate Issue  Expense Issue  Cost  Outstanding Cost Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Series A Purchase Money Mortgage 3-Dec-1990 30-Sep-2015 11.800% $58,943 $855 * $63,128 12.054% $63,983 $7,713
2 Series B Purchase Money Mortgage 30-Nov-1991 30-Nov-2016 10.300% 157,274       2,228           155,046       10.461% 157,274       16,452         
3
4 Medium Term Note - Series 11 21-Sep-1999 21-Sep-2029 6.950% 150,000       2,290           147,710       7.073% 150,000       10,610         
5 2004 Long Term Debt Issue - Series 18 29-Apr-2004 1-May-2034 6.500% 150,000       1,915           148,085       6.598% 150,000       9,897           
6 2005 Long Term Debt Issue - Series 19 25-Feb-2005 25-Feb-2035 5.900% 150,000       1,663           148,337       5.980% 150,000       8,970           
7 2006 Long Term Debt Issue - Series 21 25-Sep-2006 25-Sep-2036 5.550% 120,000       784              119,216       5.595% 120,000       6,714           
8 2007 Medium Term Debt Issue - Series 22 2-Oct-2007 2-Oct-2037 6.000% 250,000       2,303           247,697       6.067% 250,000       15,168         
9 2008 Medium Term Debt Issue - Series 23 13-May-2008 13-May-2038 5.800% 250,000       2,389           247,611       5.868% 250,000       14,670         
10 2009 Medium Term Debt Issue- Series 24 (includes replacement for Series E) 24-Feb-2009 24-Feb-2039 6.550% 100,000       1,000           99,000         6.627% 100,000       6,627           
11 2009 Medium Term Debt Issue- Series 25 1-Dec-2009 1-Dec-2019 5.650% 100,000       1,000           99,000         5.783% 100,000       5,783           
12 -              -              
13
14 LILO Obligations - Kelowna 5.905% 26,735         1,579           
15 LILO Obligations - Nelson 7.011% 4,258           299              
16 LILO Obligations - Vernon 8.150% 12,731         1,038           
17 LILO Obligations - Prince George 7.171% 32,685         2,344           
18 LILO Obligations - Creston 6.418% 3,098           199              
19
20 Vehicle Lease Obligation 5.380% 12,740         685              
21
22 $1,583,504 $108,748
23
24 Sub-Total $1,583,504 $108,748
25 Less - Fort Nelson Division Portion of Long Term Debt (3,134)         (215)            
26 Total $1,580,370 $108,533
27 (X-Ref - Tab C-13, Schedule 10) , (X-Ref - Tab C-13, Schedule 62)
28 *Includes adjustment of $5,049 for BC Hydro Premium Average Embedded Cost 6.868%



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

EMBEDDED COST OF LONG-TERM DEBT Schedule 65
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Principal Net Effective Average 2
Line Issue Maturity Coupon Amount of Issue Proceeds of Interest Principal Annual
No. Particulars Date Date Rate Issue  Expense Issue  Cost  Outstanding Cost Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 Series A Purchase Money Mortgage 3-Dec-1990 30-Sep-2015 11.800% $58,943 $855 $65,824 * 12.054% $66,679 $8,037
2 Series B Purchase Money Mortgage 30-Nov-1991 30-Nov-2016 10.300% 157,274       2,228           155,046       10.461% 157,274       16,452         
3
4 Medium Term Note - Series 11 21-Sep-1999 21-Sep-2029 6.950% 150,000       2,290           147,710       7.073% 150,000       10,610         
5 2004 Long Term Debt Issue - Series 18 29-Apr-2004 1-May-2034 6.500% 150,000       1,915           148,085       6.598% 150,000       9,897           
6 2005 Long Term Debt Issue - Series 19 25-Feb-2005 25-Feb-2035 5.900% 150,000       1,663           148,337       5.980% 150,000       8,970           
7 2006 Long Term Debt Issue - Series 21 25-Sep-2006 25-Sep-2036 5.550% 120,000       784              119,216       5.595% 120,000       6,714           
8 2007 Medium Term Debt Issue - Series 22 2-Oct-2007 2-Oct-2037 6.000% 250,000       2,303           247,697       6.067% 250,000       15,168         
9 2008 Medium Term Debt Issue - Series 23 13-May-2008 13-May-2038 5.800% 250,000       2,389           247,611       5.868% 250,000       14,670         
10 2009 Medium Term Debt Issue- Series 24 (includes replacement for Series E) 24-Feb-2009 24-Feb-2039 6.550% 100,000       1,000           99,000         6.627% 100,000       6,627           
11 2009 Medium Term Debt Issue- Series 25 1-Dec-2009 1-Dec-2019 5.650% 100,000       1,000           99,000         5.783% 100,000       5,783           
12 2011 Medium Term Debt Issue- Series 26 1-Jul-2011 1-Jul-2021 6.129% 100,000       1,000           99,000         6.265% 50,411         3,158           
13
14 LILO Obligations - Kelowna 5.919% 25,729         1,523           
15 LILO Obligations - Nelson 7.093% 4,110           292              
16 LILO Obligations - Vernon 8.242% 12,267         1,011           
17 LILO Obligations - Prince George 7.256% 31,571         2,291           
18 LILO Obligations - Creston 6.496% 2,996           195              
19
20 Vehicle Lease Obligation 7.631% 13,455         1,027           
21
22 $1,634,492 $112,425
23
24   Sub-Total $1,634,492 $112,425
25   Less - Fort Nelson Division Portion of Long Term Debt (3,215)         (221)            
26   Total $1,631,277 $112,204
27 (X-Ref - Tab C-13, Schedule 11) (X-Ref - Tab C-13, Schedule 63)
28 *Includes adjustment of $7,772 for BC Hydro Premium Average Embedded Cost 6.878%



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

GROSS MARGIN RECONCILIATION WITH 2010 RATES Schedule 66
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

Line Collected Required Margin
No. Particulars Rate Terajoules ($000) Rate Customers Adj Factor ($000) Rate Terajoules ($000) Margin Margin Difference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
 
1 NON-BYPASS
2 Core Sales
3 Schedule 1 - Residential 3.213           67,829.2      $217,935 11.840         756,017       -1.20% $106,130 -             -                   $0 $324,065 $324,033 $32
4 Schedule 2 - Small Commercial 2.667           24,374.3      65,006         24.840         76,536         -4.54% 21,777         -             -                   -               86,783.7      86,770.7      13.0              
5 Schedule 3 - Large Commercial 2.282           16,818.6      38,380         132.520       5,022           -0.50% 7,945           -             -                   -               46,325.3      46,309.5      15.8              
6 Total Schedules 1 , 2 and 3 109,022.1    321,322       837,575       135,853       -                   -               457,174.1    457,113.6    60.5              
7
8 Schedule 4 - Seasonal Service 0.838           184.6           155              439.000       16                83                -             -                   -               238.1           261.9           (23.8)             
9 Schedule 5 - General Firm Service 0.635           3,098.5        1,968           587.000       283              1,993           15.690         207              3,247           7,207.9        7,245.6        (37.7)             

10
11 Industrials
12 Schedule 7 - Interruptible 1.057           14.2             15                880.000       2                  21                -             -                   -               36.1             37.3             (1.2)               
13
14 Schedule 6 - N G V Fuel - Stations 3.600           103.8           374              61.000         32                23                -             -                   -               397.1           397.6           (0.5)               
15
16 Total Industrials 103.8           374              32                23                -                   -               397.1           397.6           (0.5)               
17
18 Total Core Sales 112,423.2    323,832       837,908       137,953       207              3,247           465,053.3    465,056.0    (2.7)               
19
20 Transportation Service
21 Schedule 22 - Firm Service 0.086           7,136.8        616.0           4,783.000    13                746              11.867         255.8           3,035.5        4,397.6        5,099.7        (702.1)           
22  - Interruptible Service 0.782           11,849.7      9,260.6        3,742.000    22                988              -             14.5             -               10,248.5      10,103.2      145.3            
23 Schedule 23 - Large Commercial 2.282           6,134.0        13,998         210.520       1,309           3,308           -             -                   -               17,305.7      17,257.0      48.7              
24 Schedule 25 - Firm Service 0.635           12,466.5      7,916           665.000       579              4,620           15.690         813              12,751         25,287.8      24,917.6      370.2            
25 Schedule 27 - Interruptible Service 1.057           5,183.5        5,479           958.000       99                1,138           -             -                   -               6,616.8        6,569.0        47.8              
26
27 Total T-Service 42,770.5      37,269         2,022           10,800         1,083           15,787         63,856.4      63,946.5      (90.1)             
28
29 Total Non-Bypass Sales & Transportation Service 155,193.7    361,101.8    839,930       148,753.3    1,290           19,033.5      528,909.7    529,002.5    (92.8)             
30 (X-Ref - Tab C-13, Schedule 14) (X-Ref - Tab C-13, Schedule 22) (X-Ref - Tab C-13, Schedule 22 Columns 6 + 8, line 27)

Proposed Base Delivery Rate Approved Basic Charge & Admin Fee Proposed Demand Charge



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

GROSS MARGIN RECONCILIATION WITH 2011 RATES Schedule 67
FOR THE YEAR ENDING DECEMBER 31, 2011
($000s)

Line Collected Required Margin
No. Particulars Rate Terajoules ($000) Rate Customers Adj Factor ($000) Rate Terajoules ($000) Margin Margin Difference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
 
1 NON-BYPASS
2 Core Sales
3 Schedule 1 - Residential 3.413           67,190.5       $229,321 11.840          760,873     -1.20% $106,811 -      -             $0 336,132.5     336,140.4       (7.9)                   
4 Schedule 2 - Small Commercial 2.814           24,603.1       69,233          24.840          77,252        -4.54% 21,981        -      -             -              91,214.4       91,216.5         (2.1)                   
5 Schedule 3 - Large Commercial 2.397           17,168.5       41,153          132.520        5,126          -0.51% 8,110          -      -             -              49,262.5       49,230.9         31.6                  
6 Total Schedules 1 , 2 and 3 108,962.1     339,707        843,250     136,902      -             -              476,609.4     476,587.8       21.6                  
7
8 Schedule 4 - Seasonal Service 0.878           184.6            162               256.080        16               49               -      -             -              210.7            272.9              (62.2)                 
9 Schedule 5 - General Firm Service 0.668           3,061.2         2,045            587.000        283             1,993          16.708   207        3,458          7,495.9         7,520.3           (24.4)                 
10
11 Industrials
12 Schedule 7 - Interruptible 1.111           14.2              16                 880.000        2                 21               -      -             -              36.9              38.3                (1.4)                   
13
14 Schedule 6 - N G V Fuel - Stations 3.754           103.8            390               61.000          32               23               -      -             -              413.1            413.6              (0.5)                   
15
16 Total Industrials 103.8            390               32               23               -             -              413.1            413.6              (0.5)                   
17
18 Total Core Sales 112,325.9     342,304        843,583     138,968      207        3,458          484,766.0     484,832.9       (66.9)                 
19
20 Transportation Service
21 Schedule 22 - Firm Service 0.091           7,136.8         649               4,783.000     13               746             12.617   256        3,227          4,622.9         5,310.7           (687.8)               
22  - Interruptible Service 0.816           11,830.5       9,650            3,742.000     22               988             1.844     15          27               10,664.2       10,506.3         157.9                
23 Schedule 23 - Large Commercial 2.397           6,177.2         14,807          210.520        1,318          3,331          -      -             -              18,137.4       18,098.4         39.0                  
24 Schedule 25 - Firm Service 0.668           12,408.9       8,289            665.000        579             4,620          16.708   813        13,578        26,488.0       25,913.8         574.2                
25 Schedule 27 - Interruptible Service 1.111           5,171.9         5,746            958.000        99               1,138          -      -             -              6,884.1         6,828.7           55.4                  
26
27 Total T-Service 42,725.3       39,141          2,031          10,823        1,083     16,832        66,796.6       66,657.9         138.7                
28
29 Total Non-Bypass Sales & Transportation Service 155,051.2     381,444.7     845,614     149,790.9   1,290     20,290.0     551,562.6     551,490.8       71.8                  
30 (X-Ref - Tab C-13, Schedule 15) (X-Ref - Tab C-13, Schedule 24) (X-Ref - Tab C-13, Schedule 24 Columns 6 + 8, line 27)

Proposed Demand ChargeProposed Base Delivery Rate Approved Basic Charge & Admin Fee



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

EARNINGS SHARING CALCULATION - 2009 Schedule 68
FOR THE YEAR ENDING DECEMBER 31, 2009
($000s)

Line
No. Description 2009 Reference

(1) (2) (3)

1 Utility rate base $2,453,485  - Tab C-13, Schedule 74
2
3 Common Equity Component (35.01%) 858,965  - Tab C-13, Schedule 75
4
5
6 Achieved ROE on Common Equity 11.41%  - Tab C-13, Schedule 75
7
8 Authorized ROE on Common Equity 8.47%
9

10 ROE Surplus / (Deficit) 2.94%
11
12 After Tax Surplus  Available for Sharing $25,254
13
14
15 Customers' 50% Share of Surplus (net-of-tax) $12,627 (X-Ref - Tab C-13, Schedule 70)
16
17
18 Customers' 50% Share of Surplus (pre-tax) $18,038 (X-Ref - Tab C-13, Schedule 70)



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

END-OF-TERM CAPITAL INCENTIVE MECHANISM Schedule 69
FOR THE YEARS ENDING DECEMBER 31, 2004 TO 2011
($000s)

Line. Actual Actual Actual Actual Actual Projection
No. 2004 2005 2006 2007 2008 2009 2010 2011 2012 Reference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1 a) Formula Base Capital Expenditure Spending (with Actual Customer adds)
2 Customer Addition Driven CapEx $24,283 $26,319 $21,896 $21,441 $20,133 $13,420
3 Other Base Capital CapEx 67,361         69,090         70,588         72,278         73,595         74,850         
4 Total Base Capital Expenditures - Formula 91,644         95,409         92,484         93,719         93,728         88,270         
5
6 b) Actual Base Capital Expenditures
7 Customer Addition Driven CapEx $21,896 $25,194 $28,820 $28,903 $32,288 $25,428
8 Other Base Capital CapEx 48,717         50,840         55,269         44,417         57,859         63,360         
9 Total Base Capital Expenditures - Actual 70,613         76,034         84,089         73,320         90,147         88,788         

10
11 c) Capital Incentive $21,031 $19,375 $8,395 $20,399 $3,581 ($518)
12 Cumulative Capital Incentive for Phase-Out $21,031 $40,406 $48,801 $69,200 $72,781 $72,263
13
14 d) Capital Incentive @ 14% $2,944 $5,657 $6,832 $9,688 $10,189 $10,117
15
16 Customer Portion (50/50 during term.  Total benefit less Phase-Out after) $1,472 $2,828 $3,416 $4,844 $5,095 $5,058 $6,745 $8,431 $10,117
17
18 Company Portion (50/50 during term.  2/3 & 1/3 Phase-Out in 2010 and 2011) $1,472 $2,828 $3,416 $4,844 $5,095 $5,058 $3,372 $1,686 $0
19
20 (X-Ref - Tab C-13, Schedule 70)

Particulars



TERASEN GAS INC. June 12, 2009 Advance Materials Section C
Tab 13

CALCULATION OF EARNING SHARING MECHANISM (RIDER 3) Schedule 70
FOR THE YEARS ENDING DECEMBER 31, 2010 TO 2011
($000s)

2010 2010 & 2011 2010 & 2011 2010 2011
2010 2011 TOTAL 2010 2011 TOTAL True-up & Res ESM Capital Incentive ESM ESM

Line Volumes Volumes Volumes Margin Margin Margin Amortization Amortization Amortization Unit Rider Unit Rider
No. Particulars (TJ) (TJ) (TJ) ($000s) ($000s) ($000s) ($000s) ($000s) ($000s) ($/GJ) ($/GJ)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 Earnings Sharing Mechanism (ESM) Rider 3 Calculation
2
3
4 Non-Bypass
5 Rate 1 - Residential 67,829.2           67,190.5      135,019.7    306,966$     305,757$     $612,724 ($304) ($7,715) $2,232 ($0.040) ($0.046)
6 Rate 2 - Small Commercial 24,374.3           24,603.1      48,977.4      82,200         82,972         165,171       (83)               (2,081)          599                ($0.029) ($0.034)
7 Rate 3 / 23 - Large Commercial 22,952.6           23,345.7      46,298.3      60,218         61,243         121,461       (60)               (1,529)          441                ($0.023) ($0.027)
8 Rate 4 - Seasonal Service 184.6                184.6           369.2           248              248              496              -               (6)                 2                    ($0.011) ($0.011)
9 Rate 5 / 25 - General Firm Service 15,565.0           15,470.1      31,035.1      30,469         30,413         60,882         (30)               (767)             222                ($0.017) ($0.020)

10 Rate 6 - NGV 103.8                103.8           207.6           377              377              753              -               (9)                 3                    ($0.024) ($0.033)
11 Rate 7 / 27 - Interruptible 5,197.7             5,186.1        10,383.8      6,258           6,247           12,505         (6)                 (157)             45                  ($0.010) ($0.012)
12 Rate 22 - Large Industrial Transportation 11,579.4           11,560.2      23,139.6      9,332           9,318           18,651         (9)                 (235)             68                  ($0.007) ($0.008)
13 Rate 22A - Inland 4,904.7             4,904.7        9,809.4        3,920           3,920           7,841           (4)                 (99)               29                  ($0.007) ($0.008)
14 Rate 22B - Elkview Coal 646.1                646.1           1,292.2        112              112              224              -               (3)                 1                    $0.000 ($0.002)
15 Rate 22B - All Other 1,856.3             1,856.3        3,712.6        1,037           1,037           2,075           (1)                 (26)               8                    ($0.005) ($0.005)
16
17 Total Non-Bypass 155,193.7         155,051.2    310,244.9    $501,138 $501,645 $1,002,783 ($497) ($12,627) $3,650 (1)

18 (X-Ref - Tab C-13, Schedule 22;  - Tab C-13, Schedule 24)
19
20 Note 1:
21 Terasen Gas is projecting a 2009 return on equity of 11.41%, which is 2.94% higher than
22 the allowed ROE of 8.47%.  Under the earnings sharing mechanism, Terasen Gas is to share
23 equally with its customers, earnings variances between the authorized level of earnings as
24 determined annually under the settlement and the actual earnings of the utility.  Accordingly,
25 customer's portion of the 2009 earnings surplus is $18.038 million. The detailed calculations
26 for 2009 are as follows:
27
28 After Tax surplus available for sharing = $858.965 million  x (11.41% - 8.47%) = $25,254 million
29 Customers' 50% share (Net-of-Tax) = $12.627 million
30 Customers' 50% share (Pre-Tax) = $18.038 million
31 2010 2011 Total
32 The total amortization balance of $13.690 is made up of: Amortization Period Pre-Tax Net-Of-Tax Pre-Tax Net-Of-Tax Pre-Tax Net-Of-Tax
33 2008 true-up ($12.029m per '07 A/Review, $12.739m per '08 A/Rpt) 2011 $710 $508 $0 $0 $710 $508
34 Tax Adjustment on 2008 ESM True Up (15)               (11)               (15)               (11)               
35 695              497              -               -               695              497              (Column 8, Line 17)
36
37 2009 pre-tax Customers' 50% share 2010 and 2011 9,036           6,461           9,003           6,617           18,039         13,078         
38 Tax Adjustment on 2009 ESM (190)             (136)             (429)             (315)             (618)             (451)             (Column 9, Line 17)
39 8,846         6,325         8,574         6,302           17,420       12,627       (X-Ref - Tab C-13, Schedule 68)
40
41 2009 End Of Term Capital Incentive Mechanism 2010 and 2011 (3,372)          (2,411)          (1,686)          (1,239)          (5,058)          (3,650)          (Column 10, Line 17)
42 (X-Ref - Tab C-13, Schedule 69)
43 Total Balance - Refund to Customers in 2010 and 2011 $6,169 $4,411 $6,888 $5,063 $13,057 $9,474 (X-Ref - Tab C-13, Schedule 54; Schedule 55 line 39, columns 8 & 9)
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CALCULATION OF AMORTIZATION OF RSAM (RIDER 5) Schedule 71
FOR THE YEAR ENDING DECEMBER 31, 2010
($000s)

2010 2011
Amortization ofAmortization of

2010 2011 2010 2011 RSAM RSAM 
Line Volumes Volumes Amortization Amortization Unit Rider Unit Rider
No. Particulars (TJ) (TJ) ($000s) ($000s) ($/GJ) ($/GJ)

(1) (2) (3) (4) (5) (6) (7)

1 RSAM (Rider 5) Calculation
2
3 Rate 1 - Residential 67,829.2      67,190.5      ($0.053) ($0.052)
4 Rate 2 - Small Commercial 24,374.3      24,603.1      ($0.053) ($0.052)
5 Rate 3 - Large Commercial 16,818.6      17,168.5      ($0.053) ($0.052)
6 Rate 23 - Large Commercial Transportation 6,134.0        6,177.2        ($0.053) ($0.052)
7 115,156.1    115,139.3    ($6,156) ($5,990) (1)

8 (X-Ref - Tab C-13, Schedule 54;  - Tab C-13, Schedule 55,sum of lines 6 & 7 and columns 8 & 9)
9

10 Note 1: RSAM Rider Change
11
12 Terasen Gas forecasts that there will be approximately -$5.6 million (net-of-tax) of RSAM additions by the end of
13 2009.  After offsetting the 2009 RSAM Rider recovery, the RSAM account including interest is now projected to be a
14 credit balance of $13,204,000 on a net-of-tax basis by the end of 2009.  In accordance with the 2004-2009 Extended
15 PBR Settlement, the RSAM balance is to be amortized over three years.  Accordingly, the net-of-tax RSAM balance to
16 be amortized in 2010 is a credit of $4,402,000. On a pre-tax basis, this amounts to $6,156,000 or a refund to the
17 customer of $0.053/GJ, which is a $.054 reduction from the existing charge of $0.001/GJ. The corresponding 2011
18 refund to the customer is $0.052/GJ.
19
20 2010 Net-Of-Tax Amortization = 1/3 of Projected December 31, 2009 RSAM Balance 
21                        = 1/3 * ($-13,166 RSAM + $-38 RSAM Interest)
22                        = 1/3 * $-13,204
23                        = $-4,402 Net-of-tax amortization
24
25 2010 Pre-Tax Amortization = Net-of-tax amortization / (1 - tax rate) + Amortization on Prior years' balances
26                                    = $-4,402  / (1 - 28.5%)
27                                    = $-6,156
28
29 2011 Net-of-Tax Amortization = 1/2 of Projected December 31, 2010 RSAM Balance 
30                        = 1/2 * ($-8,777 RSAM + $-29 RSAM Interest)
31                        = 1/2 * $-8,806
32                        = $-4,402 Net-of-tax amortization
33
34 2011 Pre-Tax Amortization = Net-of-tax amortization / (1 - tax rate) + Amortization on Prior years' balances
35                                    = $-4,402  / (1 - 26.5%)
36                                    = $-5,990
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UTILITY INCOME AND EARNED RETURN Schedule 72
FOR THE YEAR ENDING DECEMBER 31, 2009
($000s)

2009
 ----Revised Rates-----

Line 2009 Existing 2009 Revised
No. Particulars APPROVED Rates Revenue Total Change Reference P

(1) (2) (3) (4) (5) (6) (7)

1  ENERGY VOLUMES (TJ)
2       Sales 108,575            115,723       -               115,723       7,148           
3       Transportation 85,478              89,214         -               89,214         3,736           
4 194,053            204,937       -               204,937       10,884         
5
6  Average Rate per GJ
7       Sales $14.892 $11.902 $0.000 $11.902 ($2.990)
8       Transportation $0.848 $0.830 $0.000 $0.830 ($0.018)
9            Average $8.706 $7.000 $0.000 $7.000 ($1.706)

10
11  UTILITY REVENUE
12  Sales - Existing Rates $1,591,039 $1,377,376 $0 $1,377,376 ($213,663)
13              - Increase / (Decrease) 25,852              -               -               -               (25,852)        
14  RSAM Revenue (17,004)        -               (17,004)        (17,004)        
15  Transportation - Existing Rates 68,993              74,087         -               74,087         5,094           
16                                  - Increase / (Decrease) 3,535                -               -               (3,535)          
17    Total 1,689,419         1,434,459    -               1,434,459    (254,960)      
18
19  Cost of Gas Sold (Including Gas Lost) 1,187,999         931,546       -               931,546       (256,453)      
20
21  Gross Margin 501,420            502,913       -               502,913       1,493           
22
23  Operation and Maintenance 173,138            165,162       -               165,162       (7,976)           - Tab C-13, Schedule 28
24  Vehicle Lease 1,804                1,804           -               1,804           -                - Tab C-13, Schedule 28
25  Property and Sundry Taxes 47,593              47,593         -               47,593         -                - Tab C-13, Schedule 31
26  Depreciation and Amortization 89,685              79,725         -               79,725         (9,960)           - Tab C-13, Schedule 33
27  Other Operating Revenue (23,444)             (20,906)        -               (20,906)        2,538            - Tab C-13, Schedule 26
28 288,776            273,378       -               273,378       (15,398)        
29  Utility Income Before Income Taxes 212,644            229,535       (1)                 229,535       16,891         
30
31  Income Taxes 26,331              23,010         1                  23,010         (3,321)          
32
33 EARNED RETURN $186,313 $206,525 $0 $206,525 $20,212 (X-Ref - Tab C-13, Schedule 73)
34
35
36 UTILITY RATE BASE $2,541,358 $2,453,485 $0 $2,453,485 ($87,873)  - Tab C-13, Schedule 74
37
38 RATE OF RETURN ON UTILITY RATE BASE 7.33% 8.42% 8.42% 1.09%
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INCOME TAXES Schedule 73
FOR THE YEAR ENDING DECEMBER 31, 2009
($000s)

2009
 ----Revised Rates-----

Line 2009 Existing 2009 Revised
No. Particulars APPROVED Rates Revenue Total Change Reference P

(1) (2) (3) (4) (5) (6) (7)

1 CALCULATION OF INCOME TAXES
2 Earned Return $186,313 $206,525 $0 $206,525 $20,212  - Tab C-13, Schedule 72
3 Deduct - Interest on Debt (110,953)           (108,525)      -               (108,525)      2,428            - Tab C-13, Schedule 75
4 Add- Non-Tax Ded. Expense (Net) 328                   428              -               428              100              
5
6 Accounting Income After Tax 75,688              98,428         -               98,428         22,740         
7 Add (Deduct) - Timing Differences (14,248)             (44,736)        -               (44,736)        (30,488)         - Tab C-13, Schedule 37
8
9 Taxable Income After Tax $61,440 $53,692 $0 $53,692 ($7,748)

10
11 30.000% 30.000% 30.000% 30.000% 0.000%
12 1 - Current Income Tax Rate 70.000% 70.000% 70.000% 70.000% 0.000%
13
14 Taxable Income $87,771 $76,703 $0 $76,703 ($11,068)
15
16 Total Income Tax $26,331 $23,011 $0 $23,011 ($3,320)
17
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UTILITY RATE BASE Schedule 74
FOR THE YEAR ENDING DECEMBER 31, 2009
($000s)

 
2009

Line 2009 Existing 2009 Revised
No. Particulars APPROVED Rates Adjustments Rates Change Reference P

(1) (2) (3) (4) (5) (6) (7)

1 Gas Plant in Service, Beginning $3,339,098 $3,215,664 $0 $3,215,664 ($123,434)
2 Adjustment - CPCNs 12,855              12,879         -               12,879         24                
3 Gas Plant in Service, Ending 3,442,274         3,317,590    -               3,317,590    (124,684)       - Tab C-13, Schedule 45
4
5 Accumulated Depreciation Beginning - Plant ($808,588) ($743,486) $0 ($743,486) $65,102
6 Accumulated Depreciation Ending - Plant (869,177)           (779,187)      -               (779,187)      89,990          - Tab C-13, Schedule 49
7
8 CIAC, Beginning ($148,423) ($161,636) $0 ($161,636) ($13,213)
9 CIAC, Ending (146,828)           (176,845)      -               (176,845)      (30,017)         - Tab C-13, Schedule 52

10
11 Accumulated Amortization Beginning - CIAC $46,175 $45,381 $0 $45,381 ($794)
12 Accumulated Amortization Ending - CIAC 44,846              44,146         -               44,146         (700)              - Tab C-13, Schedule 52
13
14 Net Plant in Service, Mid-Year $2,456,116 $2,387,253 $0 $2,387,253 ($68,863)
15
16
17 Adjustment to 13-Month Average -                    (10,554)        -               (10,554)        (10,554)        
18 Work in Progress, No AFUDC 15,773              15,627         -               15,627         (146)             
19 Unamortized Deferred Charges* (32,644)             (25,545)        -               (25,545)        7,100            - Tab C-13, Schedule 76
20 Cash Working Capital (33,719)             (27,183)        -               (27,183)        6,536            - Tab C-13, Schedule 56
21 Other Working Capital (incl. Construction Advances) 138,198            115,701       -               115,701       (22,497)         - Tab C-13, Schedule 56
22 Future Income Taxes Regulatory Asset -                    278,048       -               278,048       278,048        - Tab C-13, Schedule 61
23 Future Income Taxes Regulatory Liability (552)                  (278,048)      -               (278,048)      (277,496)       - Tab C-13, Schedule 61
24 LILO Benefit (1,814)               (1,814)          -               (1,814)          -               
25 Utility Rate Base $2,541,358 $2,453,485 $0 $2,453,485 ($87,873) (X-Ref - Tab C-13, Schedule 68,

*Not equal to Schedule 8, column (2), line 19 because of differences in MCRA, CCRA and ESM balances for ESM calculation purposes Schedule 72,Schedule 75)
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RETURN ON CAPITAL Schedule 75
FOR THE YEAR ENDING DECEMBER 31, 2009
($000s)

Line  -------- Capitalization -------- Embedded Cost Earned
  No. Particulars Reference Amount % Cost Component Return

(1) (2) (3) (4) (5) (6) (7) (8)

1 2009 RATES
2 Long-Term Debt $1,504,299 62.36% 6.959% 4.34%
3 Unfunded Debt 90,221         2.63% 4.250% 0.11%
4 Preference Shares -               0.00% 0.000% 0.00%
5 Common Equity 858,965       35.01% 11.740% 4.11%
6
7  - Tab C-13, Schedule 74 $2,453,485 100.00% 8.56%
8
9 2009 REVISED RATES

10 Long-Term Debt $1,504,299 61.31% 6.959% 4.27% $104,691
11 Unfunded Debt $90,221
12 Adjustment, Revised Rates -               90,221         3.68% 4.250% 0.16% 3,834           
13 Preference Shares -               0.00% 0.000% 0.00% -               
14 Common Equity 858,965       35.01% 11.409% 3.99% 97,999         
15 (X-Ref - Tab C-13, Schedule 72)
16  - Tab C-13, Schedule 74 $2,453,485 100.00% 8.42% $206,525
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UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION Schedule 76
FOR THE YEAR ENDING DECEMBER 31, 2009
($000s)

Mid-Year
Line Balance Gross Less- Net Amortization Recoveries Balance Average
 No. Particulars 12/31/2008 Additions Taxes Additions Expense Rider Tax on Rider 12/31/2009 2009

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Margin Related
2 Commodity Cost Reconciliation Account (CCRA) ($23,164.7) $602.9 ($180.9) $422.0 $0.0 $0.0 $0.0 ($22,742.7) ($22,953.7)
3 CCRA Interest (596.2)                             (428.2)         128.5           (299.7)         -              -              -              (895.9)         (746.1)         
4 Midstream Cost Reconciliation Account (MCRA) (23,588.7)                        85,731.4      (25,719.4)    60,012.0      -              -              -              36,423.3      6,417.3        
5 MCRA Interest (1,812.2)                          47.2             (14.2)           33.0             -              -              -              (1,779.2)      (1,795.7)      
6 Revenue Stabilization Adjustment Mechanism (RSAM) (7,917.2)                          (7,902.9)      2,370.9        (5,532.0)      -              405.1           (121.5)         (13,165.6)    (10,541.4)    
7 RSAM Interest 35.3                                (133.2)         40.0             (93.2)           -              27.8             (8.3)             (38.4)           (1.6)             
8 Revelstoke Propane Cost Deferral Account (477.8)                             627.1           (188.1)         439.0           -              -              -              (38.8)           (258.3)         
9 SCP Mitigation Revenues Variance Account (4,539.0)                          (981.7)         324.5           (657.2)         1,078.1        -              -              (4,118.1)      (4,328.6)      

10 SCP West to East Transmission (1,658.0)                          (376.1)         124.7           (251.4)         371.2           -              -              (1,538.2)      (1,598.1)      
11
12 Energy Policy Related
13 Energy Efficiency & Conservation (EEC) 1,205.0                           8,002.0        (2,400.6)      5,601.4        (436.2)         -              -              6,370.2        3,787.6        
14 NGV Conversion Grants 124.0                              80.0             (24.0)           56.0             (43.1)           -              -              136.9           130.5           
15
16 Non-Controllable Items
17 Property Tax Deferral (732.0)                             (700.0)         210.0           (490.0)         478.2           -              -              (743.8)         (737.9)         
18 Insurance Variance (259.0)                             (479.5)         143.9           (335.6)         (91.4)           -              -              (686.0)         (472.5)         
19 Pension & OPEB Variance 207.0                              (581.4)         -              (581.4)         (312.0)         -              -              (686.4)         (239.7)         
20 BCUC Levies Variance (295.0)                             (383.7)         115.1           (268.6)         301.6           -              -              (262.0)         (278.5)         
21 Interest Variance (1,629.0)                          (790.1)         237.0           (553.1)         (50.1)           -              -              (2,232.2)      (1,930.6)      
22 Interest Variance - Funding benefits via Customer Deposits 161.0                              76.9             (23.1)           53.8             (0.6)             -              -              214.2           187.6           
24 Olympics Security Costs Deferral -                                  746.9           (224.1)         522.8           -              -              -              522.8           261.4           
25 IFRS Conversion Costs 98.0                                430.7           (129.2)         301.5           -              -              -              399.5           248.8           
26
27 Cost of Current Applications
28 2009 ROE & Cost of Capital Application $0.0 $630.0 ($189.0) $441.0 $0.0 $0.0 $0.0 $441.0 $220.5
29 2010-2011 Revenue Requirement Application 55.0                                1,057.5        (317.3)         740.2           -              -              -              795.2           425.1           
30 CCE CPCN Application -                                  270.0           (81.0)           189.0           -              -              -              189.0           94.5             
31 -              
32 Other -              
33 IFRS Transitional Adjustments -                                  -              -              -              -              -              -              -              -              
34 OPEB Funding (28,644.0)                        (5,582.6)      1,674.8        (3,907.8)      -              -              -              (32,551.8)    (30,597.9)    
35 Pension & OPEB Funding -                                  -              -              -              -              -              -              -              -              
36 -              
37 Residual Deferred Charges -              
38 SCP Tax Reassessment 7,292.8                           165.0           (49.5)           115.5           -              -              -              7,408.3        7,350.6        
39 Deferred Service Line Installation Fee -                                  1,442.9        -              1,442.9        -              -              -              1,442.9        1,442.9        
40 Earnings Sharing Mechanism (9,879.1)                          (18,748.0)    5,624.4        (13,123.6)    -              14,113.0      (4,233.9)      (13,123.6)    (11,501.4)    
41 CCT Assessment (16.0)                               -              -              -              13.5             -              -              (2.5)             (9.3)             
42 Carbon Tax Implementation 103.0                              -              -              -              (198.0)         -              -              (95.0)           4.0               
43 TGS Amalgamation 132.0                              -              -              -              -              -              -              132.0           132.0           
44 TGS O&M Variance 233.0                              170.0           (51.0)           119.0           -              -              -              352.0           292.5           
45 Carbon Tax Cost of Service (384.0)                             326.0           (97.8)           228.2           111.8           -              -              (44.0)           (214.0)         
46 OSC Certification Compliance 90.0                                110.7           (33.2)           77.5             (76.4)           -              -              91.1             90.6             
47 Bad Debt Allowance for Rates 14 & 14A (114.0)                             (26.6)           0.4               (26.2)           -              -              -              (140.2)         (127.1)         
53
54 Total Deferred Charges for Rate Base ($94,895.0) $63,403.2 ($18,728.2) $44,675.0 $71.8 $14,545.9 ($4,363.7) ($39,966.0) ($66,709.1)
55
56 Reconciliation with Mid Year Deferred Charges for ESM calculation:
57
58 Less: Projected Mid Year MCRA balance (+ interest) 4,621.6        
59 Projected Mid Year CCRA balance (+ interest) (23,699.8)    
60 Projected Mid Year Revelstoke Propane balance (258.3)         
61 Projected Mid Year ESM balance (11,501.4)    
62 Projected Mid Year RSAM balance (+ interest) (10,543.0)    (41,380.9)    
63
64 Add: Approved Mid Year MCRA balance (+ interest) 7,961.3        
65 Approved Mid Year CCRA balance (+ interest) (12,224.5)    
66 Approved Mid Year Revelstoke Propane balance 16.7             
67 Approved Mid Year Approved balance 3,916.2        
68 Approved Mid Year RSAM balance (+ interest) 113.7           (216.6)         
69
70 Mid Year Deferred Charges balance for ESM purposes ($25,544.8)
71 (X-Ref - Tab C-13, Schedule 74)
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D. Approvals Sought and Proposed Regulatory Process 

In this section TGI identifies the approvals sought in this Application.  TGI also proposes a regulatory 

process that it regards as permitting the efficient consideration of this Application.  

 

1. Approvals Sought 

The requirement for a rate increase in 2010 and 2011 is determined by various business drivers, most 

notably accounting changes, but including projected customer use rates, volumes and revenues, capital 

expenditures and operating and maintenance expenses.  TGI needs to invest in its business in 2010 and 

2011 to permit TGI to continue to provide safe, reliable, and cost effective service and meet the evolving 

needs of its customers and the communities it serves.  Detailed support material has been provided in 

Part III which shows the impact of these business drivers on the TGI revenue requirements for 2010 and 

2011. 

 

TGI respectfully seeks the following orders from the Commission:  

 

1. An order pursuant to sections 59 to 61 of the Act approving permanent delivery rates for all non-

bypass customers effective January 1, 2010 and January 1, 2011, to recover the requested revenue 

requirements as described in Part III, Section C, Tab 2 of the Application, subject to changes in TGI’s 

allowed return on equity and capital structure as described in Part III, Section C, Tab 10 of the 

Application.  As set out in Part III, Section C, Tab 13  Schedules 1, 2 and 3, compared to 2009 rates, 

the permanent rates requested in this Application reflect delivery rate increases of: 

a) 5.3 per cent for 2010, based on an increased revenue requirement of $27.9 million; and  

b) 4.1 per cent for 2011, based on a further increased revenue requirement of $21.9 million. 

 

The rate increases will be to the volumetric and demand-based delivery rates, with the basic charge 

and administration fees held at existing approved 2009 levels, as described in Part III, Section C, Tab 

2  of the Application. 

 

2. An order pursuant to section 89 of the Act for interim rates for all non-bypass customers as 

proposed in this Application for 2010 effective January 1, 2010.  Any refund or under-collection 

following the granting of interim rates will be addressed by way of a rate rider to refund or collect 

from customers the variance in interim rates versus permanent rates approved. 
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3. An order approving  the Earnings Sharing Mechanism rider for customers served under Rate 

Schedules 1, 1U, 1X, 2, 2U, 2X, 3, 3U, 3X, 4, 5, 6, 7, 22, 22A, 22B, 23, 25 and 27 effective January 1, 

2010 and effective January 1, 2011, as set out in Part III, Section C, Tab 13, Schedule 70.   

 

4. An order approving  the Rate Stabilization Adjustment Mechanism rider for customers served under 

Rate Schedules 1, 1S, 1X, 2, 2U, 2X, 3, 3U,3X and 23 effective January 1, 2010 of ($0.053)/GJ and 

effective January 1, 2011 of ($0.052)/GJ, as set out in Part III, Section C, Tab 13, Schedule 71.   

 

5. An order pursuant to section 44.2 of the Act approving the additional EEC expenditures set out in 

Part III, Section C, Tab 3 – Table C-3-2 of the Application, namely:   

a) EEC expenditures for interruptible industrial programs and innovative technologies totaling 

$2.8 million for 2010 and $6.5 million for 2011; and 

b) EEC funding for 2011 in the amount of $23.1 million for all EEC programs areas approved by 

the Commission for 2008-2010 in the EEC Application Decision dated April 16, 2009, with 

the re-allocation of a portion of this funding to programs aimed at low income customers 

and rental housing as described in Part III, Section C, Tab 3 of the Application. 

 

6. An order that all proposed EEC expenditures outlined in this Application be considered and 

evaluated within the existing portfolio, and be subject to the same financial treatment, as per the 

Commission’s EEC Application Decision dated April 16, 2009. 

 

7. An order approving modifications to:  

a) The pricing methodology for company use gas from using expired ‘netback’ contracts pricing 

to using market-based Sumas pricing as set out in Part III, Section C, Tab 5 of the 

Application.   

b) The current methodology of accounting for volumes variances related to company use gas, 

so that O&M costs will no longer be adjusted for the actual volumes consumed. The new 

methodology will use the Midstream Cost Reconciliation Account (MCRA) to absorb any 

volumes not used or excess volumes required for company use gas going forward as set out 

in Part III, Section C, Tab 5 of the Application. 

c) Inclusion of SCP capacity in the MCRA, extension of the continuation of the debiting of the 

MCRA and crediting of the delivery margin revenue in the amount of $3.6 million per year 

by a period of ten years from November 1, 2010 until November 1, 2020, and an increase in 

the SCP Net Mitigation Revenue included in the determination of delivery rates from $1 

million to $2.4 million, all as set out in Part III, Section C, Tab 4 under “Other Revenue” of 

the Application. 
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8. An order approving: 

a) The allocation of costs for shared Corporate Services between Terasen and Terasen Gas for 

the years 2010 and 2011, as reflected in the Corporate Services Agreement between 

Terasen and TGI as described in Part III, Section C, Tab 11 of the Application;  

b) The allocation of costs for Shared Services between TGI and TGVI, and TGI and TGW, for the 

years 2010 and 2011, as reflected in the Shared Services Agreement between TGI and TVGI 

and Shared Services Agreement between TGI and TGW as described in Part III, Section C, 

Tab 11 of the Application; 

c) Adoption of the cash working capital lead lag days as set out in the Lead Lag Study discussed 

in Part III, Section C, Tab 11 of the Application; and 

d) Consolidated Core Market Administration Expense (for Terasen Gas, TGVI and TGW), and 

allocation percentages, as set out in Part III, Section C, Tab 5 of the Application. 

 

9. An order establishing the threshold for new capital projects requiring a CPCN at $20 million as set 

out in Part III, Section C, Tab 9 of the Application; 

 

10. An order approving deferral accounts, and the amortization and disposition of balances, as set out in 

Part III, Section C, Tab 8 of the Application; 

 

11. Changes to accounting policies to be used in the determination of rates effective January 1, 2010, all 

as set out in Part III, Section C, Tab 8 and Part III, Section C, Tab 11 of the Application: 

• O&M treatment for training costs and feasibility study costs; 

• Capitalization of major inspection costs, including the creation of a new asset class; 

• Capitalization of the current service portion of pension and other post employment benefit 

expense that is applicable to capital projects; 

• Capitalization of depreciation on assets used in construction; 

• Capital expenditures to be included in plant in service in the month following the available-for-

use date, including CPCN additions, with depreciation starting at that time; 

• New depreciation rates, changing the composite average rate from 2.7 per cent to 3.4 per cent; 

• New overheads capitalized rate, changing the rate from 16 per cent of adjusted gross O&M 

expense to 8 per cent of gross O&M expense; 

• Treatment of the vehicle lease as a capital lease and inclusion of the net book value of vehicles 

in rate base; and 
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• Discontinuation of the software tax credit mechanism as part of the contribution in aid of 

construction additions. 

 

12. An order pursuant to sections 59 to 61 of the Act approving Tariff changes effective January 1, 2010, 

as set out in Part III, Section C, Tab 12 of the Application, including: 

• New Tariff offerings: 

i. Compression and Refueling Service for NGV Market – Rate Schedule 6C as set out in Part 

III, Section C, Tab 12 and Appendix J-6. of the Application; 

ii. NGV Transportation Service – Rate Schedule 26 as set out Part III, Section C, Tab 12 and 

Appendix J-4 of the Application; 

iii. Close Rate Schedule 6A if (i) and (ii) above are approved as set out in Part III, Section C, 

Tab 12 and Appendix J-5 of the Application; 

iv. Economic models for evaluating alternative energy extensions for geo-exchange, solar 

thermal and district energy systems, and establishing the regulatory review processes, 

as set out in Part III, Section C, Tab 3 of the Application; and  

v. New terms and conditions in GT&C, Section 12A – Alternative Energy Extensions as set 

out in Part III, Section C, Tab 12 and Appendix J-3 of the Application.  

• Revised fee structure as set out in Part III, Section C, Tab 12 and Appendix J-2 of the Application: 

i. Revise the new customer application fee from $85 to $25; and 

ii. Revise the meter testing fee from $30 to $60. 

 

13. An order approving the proposed test for evaluating biogas upgrading projects in the Pilot Phase, 

and establishing the regulatory review process as set out in Part III, Section C, Tab 3 of the 

Application. 

 

The relief sought in this Application does not have the potential to adversely affect aboriginal rights and 

title.  As such, no duty to consult First Nations arises in respect of this Application.   

 

2. Proposed Regulatory Process 

Terasen Gas proposes a timetable that considers the proposed timing of all of the significant 

applications filed or being filed by the Terasen Utilities in 2009.  The timetable acknowledges the 

corresponding workload required by the Commission and all parties.  The proposed regulatory timetable 

will promote an efficient regulatory process.  
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TGI believes that this Application can be addressed efficiently and effectively through a written hearing 

process.  There are three main reasons why this is the case.   

 

1. The major contributors to the forecast revenue deficiency in 2010 and 2011 are mandatory 

changes to accounting standards.  But for accounting changes associated with the adoption of 

International Financial Reporting Standards (IFRS), and additional costs related to the 

introduction of new codes and regulations and changes to government policy, the incremental 

revenue requirement outlined in this Application of $27.9 million for 2010 and $49.8 million for 

2011 would have been a revenue surplus of $17.8 million in 2010 and a deficiency of $1.9 

million in 2011.  These changes in accounting policies will affect the timing of when costs are 

recovered and thereby affect the determination of TGI’s revenue requirements and rates.  

Increases in the short-term are expected to be offset by lower rates in the future. 

 

2. The total gross O&M expenses have increased from the level included in the 2009 projection; 

however, when considered on a per customer basis and after adjusting for inflation, the costs in 

both 2010 and 2011 are lower than those included in the 2003 Decision, which formed the basis 

for the PBR Agreement.  Customers are obtaining permanent benefits from the efficiency gains 

obtained through the PBR Period. 

 

3.  A significant amount of historical and contextual information has been provided with this 

Application. The Commission and intervenors will have that information available to them when 

developing information requests.  The value of having that information up front is also to allow 

all parties to focus on the issues rather than needing to request additional information during 

the IR process.  TGI is also proposing a workshop for shortly after the filing of this Application, 

which should assist in focusing the discussion.  TGI is committed to responding to relevant 

information requests to the best of its ability.   

 

TGI is optimistic that the Commission will be in a position to make its determination regarding the type 

of hearing process following the procedural conference proposed for July 9, 2009. We believe that, at a 

minimum, the scope of any oral hearing should be carefully circumscribed by procedural order.  The 

purpose of such a scoping order would be to limit an oral hearing to the most significant issues or to 

those issues that are anticipated to require additional process to elicit the evidence. The remaining 

issues would be efficiently addressed based on the written record.  The issues in this Application are 

sufficiently broad that the alternative to a written or carefully circumscribed hearing could be a lengthy 

and unfocussed hearing. This adds considerable preparation work for the Commission, the Applicant and 

other parties, much of which might add little value to a written process.   



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

PART III:  SECTION D – APPROVALS SOUGHT AND PROPOSED PROCESS  PAGE 518 

 

TGI is open to a negotiated settlement of all of the issues, should the parties believe that is a possibility.    

 

The proposed timetable is: 

 

Action Date (2009) 

File Application  Monday, June 15, 2009 

Procedural Order (up to Procedural Conference) Thursday, June 18, 2009 

Workshop  Monday, July 6, 2009 

Intervenor Registration Monday, July 6, 2009 

Procedural Conference Thursday, July 9, 2009 

Procedural Order (Timetable and Process) Wednesday, July 15, 2009 

BCUC IR No. 1 Thursday, July 16, 2009 

Intervenor IR No. 1 Thursday, July 23, 2009 

TGI Response to IRs No. 1 Friday, August 14, 2009 

BCUC IR No. 2 Thursday, August 27, 2009 

Intervenor IR No. 2 Thursday, August 27, 2009 

TGI Response to IRs No. 2 Friday, September 11, 2009 

Negotiated Settlement Process or Hearing (proposed date range) Monday, October 19, 2009 

to  Friday, October 30, 2009 

TGI Final Argument Submissions Friday, November 13, 2009 

Intervenor Final Argument Submissions Friday, November 27, 2009 

TGI Reply Argument Submissions Monday, December 7, 2009 

Anticipated BCUC Decision Friday, January 15, 2010 

 

Since we are not expecting a Decision in time for permanent rates to be implemented for January 1, 

2010, TGI respectfully requests an order pursuant to section 89 of the Act for interim rates for all non-

bypass customers as proposed in this Application for 2010 effective January 1, 2010.  As indicated in the 

order sought, any refund or under-collection following the granting of interim rates would be addressed 
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by way of a rate rider to refund or collect from customers the variance between the interim rates and 

the permanent rates ultimately approved. 

 

TGI looks forward to working with the Commission and Intervenors towards an efficient hearing of this 

Application. 
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E. List of Appendices 

 

Appendix A – Glossary 
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1. Company History  

2. TGI Service Areas  

3. Regulatory History  
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GLOSSARY OF TERMS 

 

ACESA – American Clean Energy Security Act 

 

ACP – Annual Contracting Plans, which are yearly filings with the Commission providing details on the 

Company’s gas supply and midstream resource procurement activities for the year and discussion of the 

factors and influences affecting gas supply costs in the short and longer term. 

 

Act – Utilities Commission Act  

 

AFUDC –Allowance for Funds Used During Construction, which is an allowance for the cost of debt and 

equity funding of capital projects before they are completed and placed into service and included in rate 

base; the AFUDC recorded for a project is added to the overall project cost. 

 

AKBLG – Association of Kootenay Boundary Local Government 

 

AIT – Agreement on Internal Trade 

 

AM/FM – Automated Mapping/Facilities Management 

 

AMR – Automated Meter Reading 

 

ANSI – American National Standards Institute 

 

APEGBC – Association of Professional Engineers and Geoscientists of BC 

 

API – American Petroleum Institute 

 

ASL – Average Service Life 

 

ASTTBC - Applied Science Technologists and Technicians of British Columbia, or Association for 

Technology Professionals in British Columbia 

 

AUBPOS – Accenture Utilities BPO Services 
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AVICC - Association of Vancouver Island and Coastal Communities 

 

B&ITS / BAITS - Business and Information Technology Services (Terasen Gas department) 

 

BC or B.C. – British Columbia 

 

BCBC – Business Council of British Columbia 

 

BC Hydro – British Columbia Hydro and Power Authority 

 

BCIT – British Columbia Institute of Technology 

 

BCSA – British Columbia Safety Authority 

 

BCUC – British Columbia Utilities Commission, the provincial body regulating utilities in British Columbia. 

 

Board – the Board of Directors of Terasen Gas Inc. 

 

BOC – Bank of Canada 

 

BPO – Business Process Outsource 

 

BSI – British Standards Institute 

 

CAFÉ – Customer Attraction Front End project 

 

Capex – Capital expenditures 

 

CAT – Climate Action Team 

 

CCA – Capital Cost Allowance 

 

CCRA – Commodity Cost Reconciliation Account 

 

CEPA - Canadian Energy Pipeline Association 
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CGA – Canadian Gas Association 

 

CIAC – Contributions in Aid of Construction 

 

CICA – Canadian Institute of Chartered Accountants 

 

CIS - Customer Information System 

 

ClickSchedule – a Distribution field resources work scheduling platform 

 

CMAE - Core Market Administration Expense 

 

CMHC – Canada Mortgage and Housing Corporation 

 

CNG – Compressed Natural Gas 

 

COC – Code of Conduct, which is a policy document approved by the Commission setting out the 

working relationships between Terasen Gas Inc. and non-regulated affiliates  

 

COG – Cost of Gas 

 

Cogeneration – refers to the simultaneous generation of electricity and useful thermal energy by 

utilizing the waste heat from a gas turbine to generate steam to be used in another process. 

 

Commission - British Columbia Utilities Commission, the provincial body regulating utilities in British 

Columbia. 

 

Company – Terasen Gas Inc. 

 

Compression / Compressor Station – the application of increased pressure to a natural gas pipeline 

system to create gas flow.  Higher levels of compression can be applied to increase the carrying and 

storage capacity of the pipeline.  Increased pressure is applied through a compressor station 

constructed along the pipeline. 
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Compression Service – Rate Schedule 6C – Natural Gas Compression and Refueling Service, a new tariff 

service being applied for in this Application 

 

COPE – Canadian Office of Professional Employees 

 

Core / Core Customers / Core Market – residential, commercial and small industrial customers that 

have gas delivered to their home or business (bundled sales).  Terasen Gas purchases natural gas and 

delivers it to the customer in a bundled sales rate.  Core Market customers typically use a significant 

portion of their gas requirements for heating applications, resulting in weather sensitive demand. 

 

COS – Cost of Service, a term used in utility ratemaking referring to the total costs of providing a service,  

typically including operating expenses, depreciation expense, taxes and a fair return on investment for 

the utility.  In some cases Cost of Service also includes cost of gas   

 

CP – Cathodic Protection 

 

CPCN – Certificate of Public Convenience and Necessity, a certificate is obtained from the BCUC under 

Section 45 of the Utilities Commission Act for the construction and, or operation of, a public utility plant 

or system, or an extension of either, that is required for public convenience and necessity. 

 

CPI – Consumer Price Index 

 

CPR - Conservation Potential Review, a study completed to identify opportunities for energy savings 

across gas and electrical energy delivery infrastructures and improvements to overall energy utilization 

efficiency. 

 

CRA – Canada Revenue Agency 

 

CS – Compression Service 

 

CSA – Canadian Standards Association 

 

CWLP – CustomerWorks Limited Partnership 
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Deferred Costs (or Charges) – operating and maintenance costs that are incurred but that will be 

expensed in the future. 

 

Demand Forecast – a prediction of the demand for natural gas into the future for a given period and 

under a specified set of expected future conditions. Separate demand forecasts are developed for 

annual energy demand and peak day demand and utilized for different aspects of utility operations and 

planning.   

 

DES – District Energy Systems 

 

DHW – Domestic Hot Water 

 

DLE – Diesel Litre Equivalent,  

 

DP – Distribution Pressure, pipelines operating at pressures of 100 psig or less (700 kPa or less)  

 

DMS – Distribution Mobile Solution 

 

DRP – Disaster Recovery Plan 

 

DSM – Demand-Side Management, defined as “any utility activity that modifies or influences the way in 

which customers utilize energy services”.  From Terasen Gas’ perspective, the primary objectives of DSM 

are to increase the overall economic efficiency of the energy services it provides to customers and 

maintain the competitive position of natural gas relative to other energy sources. 

 

EEC – Energy Efficiency and Conservation. 

 

EH&S – Environment, Health & Safety 

 

ELG – Equal Life Group 

 

ELT – Executive Leadership Team 

 

EMP – Environmental Management Plan 
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EMS – Energy Management Services 

 

ERM – Enterprise Risk Management 

 

ESM – Earnings Sharing Mechanism 

 

FERC - Federal Energy Regulatory Commission 

 

FTE  - Full time equivalent employee 

 

GAAP – Generally Accepted Accounting Principles 

 

GCRA – Gas Cost Reconciliation Account 

 

GDP – Gross Domestic Product 

 

GGRTA - 2007 Greenhouse Gas Reduction Targets Act 

 

GHG – Greenhouse Gas 

 

GHSP – Ground Source Heat Pump 

 

GIS – Geographic Information Systems 

 

GJ – Gigajoule – a measure of energy equivalent to one billion joules.  One joule of energy is equivalent 

to the heat needed to raise the temperature of one gram (g) of water by one degree Celsius (ºC) at 

standard pressure (101.325 kPa) and standard temperature (15ºC).   

 

GLE- Gasoline Litre Equivalent 

 

GPIS – Gross Plant In-Service 

 

GSMIP – Gas Supply Mitigation Incentive Plan 

 

GST – Goods and Services Tax 
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GS&T – Gas Supply and Transmission (Terasen Gas department) 

 

GT&C – General Terms and Conditions 

 

GWh – Gigawatt-hours 

 

HR – Human Resources 

 

HROG – Human Resources and Operations Governance (Terasen Gas department) 

 

IAS – Internal Audit Services 

 

IASB – International Accounting Standards Board 

 

IBEW – International Brotherhood of Electrical Workers 

 

ICE Fund – Innovative Clean Energy Fund  

 

ICE Levy – Innovative Clean Energy levy of 0.4% on utility customer bills 

 

IFRS – International Financial Reporting Standards 

 

ILI – In-line inspection 

 

IMP – Integrity Management Plan  

 

IP – Intermediate pressure 

 

IPPs – Independent Power Producers 

 

IRM – Integrated Resource Management 

 

ISO - International Organization for Standardization 

 

IT – Information Technology 
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ITS – Interior Transmission System 

 

KMI – Kinder Morgan Inc. 

 

LCT – Large Corporations Tax 

 

LDC – Local Distribution Company 

 

LGMA - Local Government Management Association 

 

LILO – Lease In-Lease Out 

 

LMLGA - Lower Mainland Local Government Association 

 

LMS – Learning Management System 

 

LNG - Liquefied natural gas, natural gas stored at a low temperature turns to liquid form.  Approximately 

600 times as much natural gas can be stored in its liquid state than in its typical gaseous state; however, 

specialized storage facilities must be constructed. 

 

LP – Low Pressure 

 

LTAP – Long Term Acquisition Plan 

 

M&E – Management and Exempt employees 

 

MCRA – Midstream Cost Reconciliation Account 

 

MFD – Multi Family Dwelling 

 

MFT – Motor Fuel Tax 

 

MIT – Manager-in-Training 
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MKBD – Marketing and Business Development (Terasen Gas department) 

 

MMcfd – One Million Cubic Feet per Day 

 

Mt – Megatonne 

 

MTN – Medium Term Note 

 

MX – Main Extension 

 

MW - Megawatt 

 

NCMA - Northern Community Municipal Association 

 

NEB – National Energy Board 

 

NGTL – Nova Gas Transmission Limited 

 

NGV – Natural Gas for Vehicles 

 

NPIS – Net Plant in Service 

 

NRB – Non-regulated Business 

 

NWGA – Northwest Gas Association 

 

NWN – Northwest Natural Gas Company 

 

NWP – Northwest Pipeline Corporation 

 

OEM – Other Equipment Manufacture 

 

OGC – British Columbia Oil and Gas Commission 

 

OPEB – Other Post Employment Benefits 
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O&M – Operating and Maintenance Costs all costs incurred to operate and maintain the completed 

Customer Care Enhancement Project and that do not result in an improvement of a long-term asset; 

these costs will be included in regular operating budgets and treated as an operating and maintenance 

expense. 

 

OSC – Ontario Securities Commission 

 

PMO – Project Management Office (Terasen Gas department) 

 

PBR – Performance Based Rates 

 

PBR Agreement – Terasen Gas’ current PBR Agreement approved pursuant Order No. G-51-03 and 

extended pursuant to Order No. G-33-07 

 

PBR Period – Six year period of Terasen Gas’ current PBR Agreement commencing January 1, 2004 

ending December 31, 2009 

 

PI – Profitability Index 

 

PJ – Petajoule – equal to 1000 terajoules or 106 gigajoules. 

 

PLE – Propane Litre Equivalent 

 

PNG – Pacific Northern Gas 

 

PPE – Property, Plant and Equipment 

 

PST - Provincial Sales Tax in British Columbia 

 

PV – Present Value 

 

QUEST - Quality Urban Energy Systems of Tomorrow 

 

Rate Volatility – the magnitude and frequency of natural gas rate fluctuations  
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RDA – Rate Design Application 

 

REUS – Residential End Use Survey 

 

RFEOI – Request for Expressions of Interest 

 

RIB – Residential Inclining Block 

 

RMDM – Retail Markets Downstream of the Meter 

 

ROE – Return on Equity 

 

ROW – Right of Way 

 

RRA – Revenue Requirements Application 

 

RRSP – Registered Retirement Savings Plan 

 

RSAM - Revenue Stabilization Adjustment Mechanism 

 

SCADA - Supervisory Control and Data Acquisition 

 

SCC – Stress Corrosion Cracking 

 

SCP – Southern Crossing Pipeline 

 

SDE – Service Delivery Enhancement Project 

 

SERP – Supplemental Executive Retirement Plan 

 

SFU – Simon Fraser University 

 

SILGA - Southern Interior Local Government Association 

 

SLCA – Service Line Cost Allowance 
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SQI – Service Quality Indicator 

 

SST – Social Services Tax 

 

TCPL – TransCanada Pipelines Limited 

 

TEEC – Technology Education and Career Council 

 

Terasen – Terasen Inc. 

 
Terasen Utilities - Terasen Gas Inc., Terasen Gas (Vancouver Island) Inc., and Terasen Gas (Whistler) Inc. 

 

TES – Terasen Energy Services Inc. 

 

TGI – Terasen Gas Inc., a subsidiary of Terasen Inc. 

 

TGS – Terasen Gas (Squamish) Inc., amalgamated with Terasen Gas effective January 1, 2007 

 

TGVI - Terasen Gas (Vancouver Island) Inc., a subsidiary of Terasen Inc. 

 

TGW - Terasen Gas (Whistler) Inc., a subsidiary of Terasen Inc. 

 

TILMA - Trade, Investment and Labour Mobility Agreement 

 

TJ – Terajoule – equal to 1000 gigajoules. 

 

TPIP - Transmission Pipeline Integrity Program 

 

TPP – Transfer Pricing Policy 

 

UAF – Unaccounted-for Gas 

 

UBC – University of British Columbia 
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UBCM - Union of British Columbia Municipalities 

 

UCC – Undepreciated Capital Cost 

 

UFV – University of the Fraser Valley 

 

UOC – Utilities Operating Committee 

 

USP  - Utilities Strategy Project 

 

WACC – Weighted Average Cost of Capital 

 

WCI – Western Climate Initiative 

 

WEI – Western Energy Institute 

 

WIP – Work in Progress 

 

WMS/PM – Work Management System/Preventive Maintenance 

 

WWTP – Waste Water Treatment Plant 
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Corporate History 
Terasen Gas Inc. is a company incorporated under the laws of the Province of British Columbia with over 

50 years of history in the natural gas business with a proven record for offering a reliable supply of 

natural gas, delivered safely and efficiently at a reasonable cost.  

 

The company began distribution and transmission of natural gas in BC in the 1950’s. In 1952, Inland 

Natural Gas Co. Ltd. (“Inland”) was incorporated to distribute natural gas throughout the BC interior.  In 

the 1950’s, Inland purchased several subsidiaries, including St. John Oil and Gas, Peace River 

Transmission, Canadian Northern Oil and Gas, and Grand Prairie Transmission. In 1977, Inland purchased 

Columbia Natural Gas in the East Kootenays, which positioned Inland as the major distributor of natural 

gas for most of the BC Interior. In 1985 Inland acquired Fort Nelson Gas Ltd., the owner of the gas 

distribution system in and around Fort Nelson, from Colonial Oil and Gas Limited and in 1987, Inland 

purchased Squamish Gas Co. Ltd. from Superior Propane Ltd.  In 1988, through a holding company 

named B.C. Gas Inc., Inland purchased the Lower Mainland gas division of BC Hydro.  In 1989, Inland was 

amalgamated with B.C. Gas Inc., Columbia Natural Gas Limited, and Fort Nelson Gas Ltd. under the 

name BC Gas Inc. and become the fourth largest gas distribution utility in Canada. 

 

In 1993 restructuring caused BC Gas Inc. to change its name to BC Gas Utility Ltd. and a holding company 

that held all the shares of BC Gas Utility Ltd. was named BC Gas Inc.  A subsidiary of BC Gas Utility Ltd. 

was Squamish Gas Co. Ltd.  BC Gas Inc. purchased Centra Gas BC Inc. and Centra Gas Whistler Inc in 

2002, adding natural gas customers on the Sunshine Coast and Vancouver Island and piped propane 

customers in Whistler. In 2003, BC Gas Inc. changed the name of each of its corporate entities, with BC 

Gas Inc. becoming Terasen Inc. and BC Gas Utility Ltd. becoming Terasen Gas Inc.  In 2005, Terasen Inc. 

was acquired by Kinder Morgan Inc., a U.S. energy storage and transportation company operating on 

behalf of Kinder Morgan Energy Partners, L.P. In 2007, Terasen Gas Inc. and Terasen Gas (Squamish) Inc. 

were amalgamated to operate as one company under the name, Terasen Gas Inc. In 2007, Fortis Inc. 

acquired Terasen Inc. from Kinder Morgan Inc. and so Terasen Inc. is now an indirect wholly-owned 

subsidiary of Fortis Inc., the largest distribution utility in Canada.  

 

Today, TGI, a wholly owned subsidiary of Terasen Inc., is the largest natural gas distribution utility in BC, 

providing sales and transportation services to residential, commercial, and industrial customers in more 

than 100 communities throughout the Province, with 834,211 customers served on the mainland 

including the Inland, Columbia, Fort Nelson, and Lower Mainland service areas. This includes the 

municipality of Revelstoke where TGI operates a propane distribution system serving approximately 

1,600 customers.  TGI owns and operates natural gas pipelines and natural gas distribution facilities in 

BC, which includes approximately 20,800 kilometers of transmission pipelines and distribution mains. 

TGI’s distribution network serves close to 88 per cent of natural gas customers in BC and delivers more 

than 20 per cent of the Province’s energy needs. 



Terasen Gas General Terms and Conditions 
Definitions 

 

 

Order No.: G-160-06 Issued By:  Scott Thomson, Vice President 
 Finance & Regulatory Affairs and 
Effective Date: January 1, 2007 Chief Financial Officer 
 
BCUC Secretary: Original signed by E.M. Hamilton  Second Revision of Page D-6 

 

Service Areas 

 
These General Terms and Conditions of Terasen Gas refer to the following major Service Areas:  
Lower Mainland, Inland, Columbia and Fort Nelson. 
 
 

Means the areas including, but not limited to, the following locations 
and surrounding areas of 
 
Abbotsford New Westminster 
Anmore North Vancouver City 
Belcarra North Vancouver Dist. 
Burnaby Pitt Meadows 
Chilliwack Port Coquitlam 
  
Coquitlam Port Moody 
Delta Richmond 
Harrison Hot Springs Squamish 
Hope Surrey 
Kent Vancouver 
  
Langley City West Vancouver 
Langley District White Rock 
Maple Ridge  
Matsqui  

Lower Mainland 
Service Area 

Mission  
   
   

Means the areas including, but not limited to, the following locations 
and surrounding areas of 
 
Armstrong Nelson 
Ashcroft Okanagan Falls 
Bear Lake Oliver 
Cache Creek 100 Mile House 
Castlegar 108 Mile House 
  
Chase 150 Mile House 
Chetwynd Osoyoos 
Christina Lake Oyama 
Clinton Peachland 

Inland Service Area 

Coldstream Penticton  
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Collettville Prince George 
Craigmont Princeton 
Falkland Quesnel 
Ferguson Lake Revelstoke 
Fruitvale Robson 
  
Gibralter Mines Rossland 
Grand Forks Salmo 
Greenlake Salmon Arm 
Greenwood Savona 
Hedley Shelley 
  
Hixon Sorrento 
Honeymoon Creek Spallumcheen 
Hudson's Hope Summerland 
Kamloops Trail 
Kelowna Vernon 
  
Keremeos Warfield 
Lac La Hache Westbank 
Lakeview Heights Westwold 
Logan Lake Williams Lake 
Lumby Winfield 
  
MacKenzie Woodsdale 
Merritt  
Midway  
Montrose  

Inland Service Area 
(continued) 

Naramata  
   
   

Means the areas including, but not limited to, the following locations 
and surrounding areas of 
 
Cranbrook Jaffray 
Creston Kimberley 
Elkford Sparwood 
Fernie Yahk 

Columbia Service 
Area 

Galloway  
   
   
Fort Nelson Service 
Area 

Means the areas including, but not limited to, the following locations 
and surrounding areas of 
 

 Fort Nelson  
 Prophet River  

 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

  PAGE 1 

Regulatory History 

 
The regulatory model used to set rates for the Company has evolved over the last fifteen years and 
moved away from traditional cost of service regulation towards incentive-based ratemaking models. 
Since 1994, the Company has operated under an evolving model of performance-based ratemaking 
(“PBR”) through settlements negotiated with customers and approved by the Commission. PBR models 
seek to enhance the performance of utilities through the use of incentive mechanisms not found in 
traditional cost of service regulation. A common theme that emerges is the need to break or weaken the 
link between costs and rates so to enhance the incentive for utilities to reduce costs. In the regulatory 
processes leading to the past PBR plan settlements, parties have participated in the exchange of 
information, commentary, workshops, analyses, negotiations and settlement discussions. The processes 
culminated in agreements containing incentives to enhance utility performance while maintaining 
excellent customer service, and established ongoing annual reviews to monitor the PBR results in a 
Commission sponsored process. The comprehensive PBR plans (1998-2001 and 2004-2009) have also 
included earnings sharing mechanisms by which customers have shared in the benefits achieved.  
Therefore, these settlements have moved the interests of the Company and customers into closer 
alignment and have encouraged the attainment of greater efficiencies. 
 
In 1997, the Commission approved a PBR Plan for the three years from 1998 to 2000. In 2000, by 
agreement of customers and the Company, and as approved by the BCUC, the PBR Plan was extended to 
include 2001. During this period, the Company undertook initiatives to meet and exceed productivity 
targets in the PBR Plan without deterioration in the quality of service to customers. These initiatives led 
to a significant reduction of the Company’s workforce and to the achievement of operating cost per 
customer efficiencies. Although the Company achieved a high level of performance in the area that was 
the primary focus of the incentives in the 1998 - 2001 PBR Plan, namely O&M expenses, the delivery 
rates of the Company increased during this term of the PBR Plan. The primary driver of this increase was 
the necessary and required investment in capital to provide safe, reliable and efficient service to 
customer. Under the 1998 - 2001 PBR Plan, the extent to which the Company could recover 
restructuring costs was dampened by the absence of an adequate multi-year payback mechanism in the 
areas of capital expenditures and operating costs. 
  
On August 24, 2001 Terasen Gas filed a revenue requirement application for 2002 seeking a 7 percent 
increase in delivery rates, corresponding to an approximate 2 percent increase in burner-tip rates. On 
November 1, 2001 Terasen Gas filed notice with the Commission that it was withdrawing its 2002 
revenue requirement application. After an information session regarding the application withdrawal on 
November 8, 2001 and intervenor submissions on November 9, 2001 the Commission issued Order No. 
G-123-01 and Reasons for Decision approving the withdrawal of the application and directing Terasen 
Gas to address certain matters raised in the Reasons for Decision in its 2003 Revenue Requirements 
Application. As a result, the 2001 base delivery rates remained in effect throughout 2002.    
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On June 17, 2002, Terasen Gas filed a 2003 Revenue Requirements and Multi-Year Performance-Based 
Ratemaking Application seeking approval for its 2003 revenue requirement, approval to determine  its 
2003 rates and to establish a comprehensive multi-year performance-based rate plan for 2003 to 2007 
through a negotiated settlement process. A public hearing was held commencing November 12, 2002 
for the review of 2003 revenue requirements and the Commission issued its Decision on February 4, 
2003. That Decision reviewed the Company’s costs and revenues, and established rates for 2003. At 
page 53, the Commission’s Decision stated: 
 

“The Commission anticipates that [Terasen Gas] will file, early in 2003, a multiyear PBR Application for 
revenue requirements for 2004 and beyond which incorporates the determinations made in this Decision. 
The Commission would then establish a procedure in accordance with the Commission’s Negotiated 
Settlement Process Guidelines.” 

 
On April 17, 2003, Terasen Gas filed its Multi-Year Performance Based Rate (“PBR”) Plan for 2004 – 
2008. Following a Negotiated Settlement Process, by Order No. G-51-03 dated July 29, 2003, the 
Commission accepted the agreement reached by parties, which was based on a four-year term rather 
than the proposed five-year term and thus approved the 2004-2007 Multi-Year Performance-Based Rate 
Plan Settlement (the “2004-2007 PBR Settlement Agreement”). The key elements in this order included:  

• Allowed O&M costs and base capital expenditures set on an incentive formula basis; 

• 50:50 sharing between customers and the Company of achieved efficiencies (after paying 
for restructuring costs) beyond those already embedded in the O&M and the base capital 
expenditure formulas; 

• Restructuring costs  funded through achieved efficiencies, not from customers; 

• Mechanisms to continue the incentive to invest in efficiencies throughout the term of the 
plan; 

• Results-based Service Quality Indicators; 

• 4-year term with opportunity for mid-term review/adjustments; 

• An Annual Review process and other provisions to keep customers informed of the 
functioning of PBR settlement agreement such as a mid-term review process and the 
formation of a Customer Advisory Council. 

In carrying out the provisions of the 2004-2007 PBR Settlement Agreement Terasen Gas delivered 
significant value to its customers relative to what would have been achieved under traditional cost of 
service regulation. Some of the benefits achieved include lower delivery rates through achieved 
efficiencies, greater certainty in delivery rates by establishing results-based formulas and improved 
regulatory and administrative efficiency. The most important benefit of PBR is that it fostered strong 
alignment between customer and Company interests by encouraging innovation, customer focus and 
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the on-going pursuit of operating efficiencies. The interests of customers were also well served in the 
2004-2007 PBR Settlement through other means such as the Customer Advisory Council (which met 
twice yearly during the PBR term), the requirement for Terasen Gas to meet and measure customer 
service levels through an extensive set of Service Quality Indicators (“SQIs”), Annual Reviews and the 
Mid-term Assessment Review.    
 
For 2004 and onwards, the Company was required to update its forecast of customer additions, use per 
account and industrial revenues annually. The impact on revenues resulting from the updated forecasts 
would be flowed through in delivery rates in the following year. The settlement also provided for the 
flow through of the impacts of changes approved by BCUC orders and exogenous factors. The terms of 
the Settlement Agreement also required Terasen Gas to hold a Mid-Term Assessment Review to provide 
an expanded annual review and information on its current and future year activities prior to the end of 
the third year (2006) of the Settlement Agreement.  
 
On January 19, 2007, shortly after the Mid-Term Assessment Review, Terasen Gas filed its Application 
for the Approval of a Two-Year Extension (2008-2009) of the Settlement Agreement (the “Extended 
Settlement Agreement”). By Order No. G-33-07 dated March 23, 2007 the Commission approved the 
two-year extension of the 2004-2007 Multi-Year Performance-Based Rate Plan.  
 
The annual reviews have been a process for the Company and stakeholders to ensure that the objectives 
of the Settlement Agreement were being achieved and to review the cost drivers and financial forecasts 
for the purposes of establishing revenue requirements for the following year. The Company has 
performed well during the last six years in delivering value to its customers. In addition to achieving 
efficiencies, the Company implemented comprehensive and customer-focused service quality assurance 
measures (“Service Quality Indicators” or “SQIs”) to ensure that service quality standards are 
maintained throughout the term of the PBR. Moreover, customers have received benefits from the 
Company’s continued efficiencies through the 50:50 sharing mechanism, whereby significant amounts 
have been refunded to customers through Earnings Sharing Mechanism (“ESM”) riders.  
 
The following sections will provide a synopsis of the Company’s annual review application and 
Commission’s decision for each year from 2003 to 2008. 

 

A. 2003 Annual Review of 2004 Revenue Requirements 

On October 31, 2003, TGI filed its Annual review advance material for a 2004 revenue requirement 
increase of $17.4 million, equivalent to a 3.71 per cent increase in gross margin or a 1.25 per cent 
increase in total revenue at existing rates. This filling also contained a business case study on the 
separation of Terasen Inc. and the creation of a corporate centre as directed in the 2003 Decision.  
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On November 28, 2003, TGI applied for approval of its 2004 Revenue Requirements and delivery rates 
pursuant to sections 58, 60 and 61 of the Act and the terms of the Settlement Agreement. The 
application requested approval to increase delivery rates by 4.3 percent to recover a 2004 revenue 
deficiency of $19.15 million. 
 
By Order No. G-80-03, dated December 17, 2003, the Commission approved TGI’s request for an 
increase in delivery rates effective January 1, 2004.  The key drivers contributing to the revenue 
requirement increase were: 

• Lower  residential and commercial use rates  

• Higher depreciation and amortization 

• Change in accounting for Transmission Pipeline Integrity Program (“TPIP”) expenditures  

• Higher O&M per formula 

• Higher rate base due to plant additions 
 
The Commission also approved the following: 

• The cancellation of the ten-month rider that was established by Commission Order No. G-7-03. 
This rider recovered the foregone January/February 2003 rate increase over the remaining the 
months of 2003. 

• An increase in the RSAM rider by $0.061/GJ from $0.134/GJ to $0.195/GJ. 
 
The Commission denied the following requests: 

• The increase property tax incentive from 10 percent to 25 percent 

• The Utility Asset Utilization Incentive 

• The incentive for pension and insurance costs similar to the property tax incentive mechanism 
 

B. 2004 Annual Review of 2005 Revenue Requirements 

On October 29, 2004, TGI filed its Annual Review advance materials for a 2005 revenue requirement 
decrease of $1.0 million, equivalent to a 0.21 per cent decrease in gross margin or a 0.07 per cent 
decrease in total revenue at existing rates.   
 
On November 26, 2004, TGI applied for approval of its 2005 Revenue Requirements and delivery rates 
pursuant to sections 58, 60 and 61 of the Act and the terms of the Settlement Agreement. The 2005 
revenue requirement calculations determined according to the provisions of the Settlement Agreement 
resulted in a revenue requirement decrease of $2.108 million. This revenue surplus corresponded to an 
overall 0.42 per cent decrease in gross margin or a 0.15 per cent decrease in revenue. After excluding 
bypass and special rate revenues, the decrease in delivery rates for customers subject to general 
revenue requirement decrease was 0.45 per cent.  
 
TGI also requested approval for the following: 
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• to decrease the Revenue Stabilization Adjustment Mechanism (“RSAM”) rider applicable to 
the residential and commercial rate classes from $0.195/GJ to $0.143/GJ;  

• Earnings Sharing Mechanism (“ESM”) riders for the customers’ portion of the projected 
2004 earnings shortfall of $204,000, representing 0.04 percent of the gross margin;   

• to transfer the balance of the Coastal Facilities assets into rate base and finance by 67 
percent debt and 33 percent equity (the approved capital structure then in effect); 

• to utilize customer security deposits as a substitute for short-term borrowing; and 

• to establish deferral accounts for OSC compliance costs and BCUC levies, as the cost 
increases associated with these items were deemed to be exogenous factors. 

By Order No. G-112-04 dated December 15, 2004, the Commission approved TGI’s request for a 
decrease in delivery rates effective January 1, 2005. The key drivers contributing to the revenue 
requirement decrease were: 
 

• Customer growth and industrial revenue changes 

• Higher other revenues from the Southern Crossing Pipeline (“SCP”) 

• Change in pension and insurance forecast 

• Lower income taxes 

• Large Corporations Tax rate reduction 

• Lower depreciation and amortization 

• Change in use rates 

 

C. 2005 Annual Review of 2006 Revenue Requirements 

TGI filed its Annual Review advance materials on October 19, 2005 seeking a 2006 net revenue 
requirement increase of $14.3 million after application of the Earnings Sharing Mechanism of the 
Settlement.   
 
On November 7, 2005, TGI revised the net revenue requirement increase to $10.7 million in accordance 
with Commission Order No. G-98-05 that approved transactions related to the Southern Crossing 
Pipeline ("SCP").  Commission Order No. G-98-05 required the debiting of an annual charge of $3.6 
million (based on monthly installments) against the Midstream Cost Reconciliation Account, with an 
equal and offsetting amount to be credited to the delivery margin revenue account, for a limited period 
as a unique transaction in the circumstances of the SCP and the termination of the BC Hydro 
Transportation Service Agreement.  
 
After taking into consideration the earnings surplus incentive sharing, the revenue requirement for 2006 
increase was $10.7 million, equivalent to a 2.19 per cent increase in gross margin, or a 0.65 per cent 
increase in total revenue at existing rates.  
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On December 2, 2005, TGI applied for approval of its 2006 Revenue Requirements and delivery rates 
pursuant to sections 58, 60 and 61 of the Act and the terms of the Settlement Agreement. The 2006 
revenue requirement calculations determined according to the provisions of the Settlement Agreement 
resulted in a revenue requirement increase of $18.044 million. This revenue deficiency corresponded to 
an overall 3.68 per cent increase in gross margin or a 1.10 per cent increase in revenue. After excluding 
bypass and special rate revenues, the increase in delivery rates for customers subject to the general 
revenue requirement increase was 3.90 per cent. 
 
TGI also requested the following approvals:  

• to continue the 2005 approved return on equity of 9.03 percent and common equity 
component of 33 percent for the purpose of setting interim rates for 2006;  

• to increase the RSAM rider by $0.023/GJ from the currently approved level of $0.143/GJ to 
$0.166/GJ;  

• customers’ portion of the 2005 ESM surplus projected at $6.0 million on a pre-tax basis, 
equivalent to a refund of 1.30 percent of gross margin;  

• to establish deferral treatment for the net book value difference of $1.533 million resulting 
from the replacement on November 1, 2005 of the existing fleet service provider, from BC 
Hydro to PHH Arval, and to amortize over 3 years commencing January 1, 2006 this 
difference between BC Hydro's stated net book value and the fair market value assigned by 
PHH Arval.  

On December 14, 2005, by Order No. G-132-05, the Commission approved TGI’s 2006 request for an 
increase in delivery rates on an interim basis effective January 1, 2006, subject to refund with interest at 
the average prime rate of TGI’s principal bank. The key drivers contributing to the revenue requirement 
increase were: 
 

• Lower use rates  

• Higher rate base due to plant additions 

• Lower revenue from the SCP 

• Higher depreciation and amortization 

 

D. 2006 Annual Review of 2007 Revenue Requirements 

On October 16, 2006, TGI filed its Annual Review advance materials in accordance with the regulatory 
timetable established by Order No. G-121-06.  The Annual Review advance materials included a request 
that the Commission approve the amalgamation of Terasen Gas and Terasen Gas (Squamish) Inc. 
(“Terasen Squamish”, “TGS”), effective January 1, 2007. The amalgamated 2007 revenue requirement 
identified in the Annual Review advance materials was for a rate decrease of $4.1 million, equivalent to 
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a 0.8 per cent decrease in gross margin or a 0.3 per cent decrease in total revenue at existing rates. 
After taking into consideration the customer portion of the ESM surplus, the decrease was $16.8 million, 
equivalent to a 3.4 per cent decrease in gross margin, or a 1.2 per cent decrease in total revenue at 
existing rates.  
 
On December 1, 2006, TGI applied for approval of its 2007 Revenue Requirements and delivery rates 
pursuant to sections 58, 60 and 61 of the Act and the terms of the Settlement Agreement. The 2007 
revenue requirement calculations determined according to the provisions of the Settlement Agreement 
resulted in a revenue requirement decrease of $9.6 million. This revenue surplus corresponded to an 
overall 1.87 per cent decrease in gross margin or a 0.65per cent decrease in revenue. After excluding 
bypass and special rate revenues, the decrease in delivery rates for customers subject to the general 
revenue requirement decrease was 0.60 per cent. The key drivers contributing to the revenue 
requirement decrease were: 

• Elimination of the large corporations tax 

• Lower rate base and others 

• Change in the pension and insurance forecast 

• Change in customer growth 

• Higher income tax deductions  
 
By Order No. G-160-06, dated December 18, 2006, the Commission accepted TGI’s opinion regarding the 
applicability of sections 41, 50, 52, 53 and 54 of the Act to the amalgamation of TGI and TGS. The 
Commission agreed that Commission approval was not required for the amalgamation of TGI and TGS.  
The Commission approved the cancellation of TGI Tariff Supplement I-3 and TGS Tariff, effective January 
1, 2007. In accordance with Special Direction No. 3, the Commission approved the amalgamated of TGI 
and TGS. 
 
The Commission approved the $0.021/GJ decrease in the Rate Stabilization Adjustment Mechanism 
rider from $0.166/GJ to $0.145/GJ, effective January 1, 2007.  
 
The Commission also approved customers’ portion of the 2006 ESM surplus projected at $8.2 million on 
a pre-tax basis, representing 1.69 percent of the gross margin; 
 
Furthermore, the Commission approved the establishment of a rate base deferral account to record the 
$10 million payment and the cost of the Social Service Tax appeal, subject to the $414 million SCP 
Project maximum capital cost approved by Commission Order No. G-95-00.  
 
The Commission accepted the TGI submission that the inclusion of non-executive bonuses in pension 
costs recovered from customers and the exclusion of executive bonuses in pension costs recovered from 
customers is consistent with Commission’s 1992, 1994 and 2003 Decisions.  
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Finally, the Commission accepted TGI’s submission that terms of the Settlement prevent it from 
increasing the Demand-Side Management (“DSM”) incentive grants over the $1.5 million during the 
period of the Settlement. TGI was instructed to include the Ratepayer Impact Measure test, the 
Participant Cost test and the percentage of “free riders” for the each program in the 2006 DSM portfolio 
and in future DSM reports.  

 

E. 2007 Annual Review of 2008 Revenue Requirements 

On October 5, 2007, TGI filed its Annual Review advance materials in accordance with the regulatory 
timetable established by Order No. G-112-07. The 2008 revenue requirement increase identified in the 
Annual Review advance materials was $5.6 million, equivalent to a 1.1 per cent increase in gross margin 
or a 0.4 per cent increase in total revenue at existing rates. After taking into consideration the ESM 
surplus incentive sharing, the revenue requirement was a decrease of $9.4 million, equivalent to a 1.9 
per cent decrease in gross margin, or a 0.6 per cent decrease in total revenue at existing rates. The key 
drivers contributing to the revenue requirement decrease were: 
 

• Higher income tax deductions 

• Change in pension and insurance forecast 

• Lower depreciation and amortization 

• Lower income tax rates 
 
On November 2, 2007, TGI filed three revisions to the October 5, 2007 Annual Review advance 
materials, resulting in a revised 2008 revenue requirement increase of $5.3 million. These revisions 
included changes to depreciation and amortization expense, interest expense, and income tax 
deductions. After taking into consideration the ESM surplus incentive sharing of $15 million, the revenue 
requirement was a decrease of $9.7 million.  
 
On November 30, 2007, TGI applied for approval of its 2008 Revenue Requirements and delivery rates 
pursuant to sections 58, 60 and 61 of the Act and the terms of the Settlement Agreement. The revised 
2008 revenue requirement calculations determined according to the provisions of the Extended 
Settlement resulted in a revenue requirement increase of $9.43 million, before consideration of the 
customer portion of the Earnings Sharing Mechanism. This revenue requirement corresponded to an 
overall 1.89 per cent increase in gross margin or a 0.62 per cent increase in revenue. After excluding 
bypass and special rate revenues, the increase in delivery rates for customers subject to the general 
revenue requirement was a 0.57 per cent increase in revenue. After taking into consideration the 
earnings surplus incentive sharing of $15.0 million the revenue requirement was a decrease of $5.6 
million, equivalent to a 1.1 per cent decrease in gross margin. The further impact on revenue decrease 
was due to amended TGVI Wheeling Revenue and final TGI ROE decision of 8.62 per cent.   

 
By Order No. G-153-07, dated December 10, 2007, the Commission approved the following:  
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• the increase of applicable charges for customers served under Rate Schedules 1, 1S, 2, 2U, 3, 
3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 effective January 1, 2008, as provided in the 
Revised Application; 

•  customers’ portion of the 2007 incentive earnings surplus projected at $12.6 million on a 
pre-tax basis, representing 2.67 percent of the gross margin; the $0.05/GJ decrease in the 
Rate Stabilization Adjustment Mechanism rider from the currently approved level of 
$0.145/GJ to $0.095/GJ, effective January 1, 2008; 

• the continuation of the rate base deferral account established for the  ongoing Provincial 
Sales Tax appeal related to the Southern Crossing Pipeline project; 

• the establishment of a rate base deferral account to record any differences to be amortized 
in the following year; 

• the establishment of a rate base deferral account to record cost of service reductions 
related to the timing of the Lochburn land sale; and 

• the request for TGI to follow Section 3061.04 of the CICA Handbook revision that will result 
in a reclassification in TGI’s financial statements between inventory and property, plant and 
equipment for pipe, valves, fittings and other items that would ultimately be used for gas 
plant in service, whereby these costs will be transferred to Plant Work in Process (“WIP”) in 
the financial statements, effective January 1, 2009, as described in the Advance Materials. 

 

F. 2008 Annual Review of 2009 Revenue Requirements 

On October 8, 2008, TGI filed the Annual Review advance materials for the purposes of setting rates for 
2009 in accordance with the regulatory timetable established by Commission Order G-142-08.The 2009 
revenue requirement increase identified in the Annual Review advance materials was $36.3 million, 
equivalent to a 7.5 per cent increase in gross margin or a 2.2 per cent increase in total revenue at 
existing rates. After taking into consideration the earnings surplus incentive sharing, the revenue 
requirement was an increase of $21.9 million, equivalent to a 4.6 per cent increase in gross margin, or a 
1.3 per cent increase in total revenue at existing rates. The key drivers contributing to the revenue 
requirement increase were: 

• Change in use rate 

• Higher depreciation and amortization 

• Higher property taxes 

• Higher O&M 

• Lower income tax deductions 

• Higher rate base to support customer growth 
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TGI requested deferral account treatment for incremental costs associated with the implementation of 
International Financial Reporting Standards (“IFRS”) to be amortized beginning in 2011, a deferral 
account treatment of incremental costs for Olympic and Paralympic Games Security to be amortized 
beginning 2011, a change to the amortization of the Large Corporations Tax deferral account, and 
changes to the non rate base Residential and Commercial Commodity Unbundling deferral accounts. 
 
On November 3, 2008, TGI filed a revision to the October 8, 2008 Advance Materials filing including 
updated financial schedules to reflect changing economic circumstances related to industrial forecast 
and customer addition assumptions. 
 
On December 3, 2008, TGI applied for approval of its 2009 Revenue Requirements and delivery rates 
pursuant to sections 58, 60 and 61 of the Act and the terms of the Extended Settlement Agreement. The 
revised 2009 revenue requirement calculations determined according to the provisions of the Extended 
Settlement Agreement resulted in a revenue requirement increase of $35.12 million, before 
consideration of the customer portion of the Earnings Sharing Mechanism. This revenue requirement 
corresponded to an overall 7.30 per cent increase in gross margin or a 2.10 per cent increase in revenue. 
After excluding bypass and special rate revenues, the increase in delivery rates for customers subject to 
the general revenue requirement was a 1.95 per cent increase in revenue. 
 
By Order No. G-191-08, dated December 11, 2008, the Commission approved the following:  

•  customers’ portion of the 2008 incentive earnings surplus projected at $12.0 million on a 
pre-tax basis, representing 2.61 percent of the gross margin; 

• the $0.093/GJ decrease in the Rate Stabilization Adjustment Mechanism rider from the 
currently approved level of $0.094/GJ to $0.001/GJ effective January 1, 2009; 

• the establishment of a rate base deferral account to recover the critical security costs 
associated with the 2010 Olympic and Paralympic Winter Games; 

• the establishment of a rate base deferral account to recover the incremental costs 
associated with IFRS implementation; 

• the change to the amortization of the Large Corporations Tax deferral account; and 

• the changes to the non-rate base Residential and Commercial Commodity Unbundling 
deferral accounts. 

TGI was ordered to revise its 2009 forecast to account for any direction from the review of the Customer 
Choice operating and capital expenditure budgets. The Commission also ordered that if there is delay in 
the issuance of the Customer Choice Decision then TGI should record the difference between the 2009 
budget and the 2009 allowed operating expenditures and capital expenditures in rate base deferral 
accounts for disposition in next year’s revenue requirements. 
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G. Summary 

As discussed above, TGI has lived up to the expectations of its regulatory commitments through the 
settlement period. During this period, the Company performed well by achieving efficiencies and 
maintaining customer-focused service quality standards. Consequently, the Settlement Agreement and 
the Extended Settlement Agreement coupled with annual reviews have served their purpose by aligning 
the interest of the customers and the Company’s shareholder. 

 

 

 



Terasen Gas Inc
Annual Report Statistics
2003-2008

2003 2004 2005 2006 2007 2008
Customers:
12 Month Average Residential Customers 692,297          701,290           712,427          722,865          735,263           743,756             
12 Month Average Commercial Customers 76,377            76,054             76,880            77,511            78,810             79,538               
12 Month Average Industrial Customers 513                 482                  428                 383                 334                  306                    
12 Month Average Transportation Customers 1,389              1,595               1,819              1,947              1,984               2,066                 
12 Month Average NGV Customers 48                   40                    39                   37                   36                    30                      
           T otal Average Customers 770,624          779,461           791,593          802,743          816,427           825,696             

Total Year End Customers 775,516          787,020           799,365          809,559          822,598           831,845             

Gas Deliveries (Actual):
Residential Gas Delivery (TJ) 68,361            66,026             68,962            68,240            70,638             68,841               
Commercial Gas Delivery (TJ) 38,418            37,770             38,422            37,767            39,581             39,667               
Industrial Gas Delivery (TJ) 5,829              5,117               4,547              4,072              3,692               3,408                 
Transportation Gas Delivery (TJ) 96,719            101,697           99,923            98,708            100,791           98,081               
NGV Gas Delivery (TJ) 241                 318                  186                 135                 117                  94                      
            T otal Gas Deliveries 209,568          210,928           212,040          208,922          214,819           210,091             

Cost of Gas (Normalized)
Average Cost of Gas Sold ($/GJ) 7.03$              7.35$               8.45$              9.13$              8.45$               8.91$                 

O&M:
Approved CPI (BC) 1.7% 1.7% 2.0% 2.2% 2.0% 2.0%
Gross O&M Decision (adj for Pension/Insurance) 176,915$        192,390$         190,586$        196,919$        199,462$         200,052$           
Gross O&M Actual 168,627$        176,951$         171,602$        180,026$        179,808$         186,479$           
Capitalization Allowed -25,207 -26,009 -26,335 -27,243 -27,535 -27,684
Vehicle Lease -1,918 -1,900 -1,911 -1,872 -2,008 -1,988
Coastal Lease 0 -4,505 0 0 0 0
Fort Nelson Allocation -539 -611 -646 -688 -701 -599
            T otal Net O&M 140,963$        143,926$         142,710$        150,223$        149,564$         156,208$           

Headcount
Average Full Time Equivalent (FTE) 1,190              1,089               1,092              1,062              1,087               1,127                 

Distribution Fast Facts:
Outages caused by Third Party 1,459              1,491               1,457              1,434              1,545               1,574                 
Gas Odour Calls 21,347            21,861             20,443            23,497            22,792             20,335               
CO Calls 1,512              1,405               1,418              1,224              1,573               1,583                 
Fire Calls 712                 610                  733                 882                 996                  973                    
Meter Recalls 45,142            45,185             45,448            28,457            32,175             33,275               
Locates 324                 2,523               1,837              1,739              2,378               3,153                 
Calls to BC 1 Call 46,500            46,500             46,500            46,500            58,000             41,000               
Lock Offs - Interior 15,845            12,973             10,582            8,949              9,567               10,623               
Lock Offs - Coastal 905                 1,807               1,414              1,105              1,657               1,628                 
Unlocks - Interior 15,006            8,767               11,093            9,478              9,936               10,431               
Unlocks - Coastal 30,521            24,210             22,118            20,326            23,888             22,530               
Service Lines (Risers) 713,700          713,700           713,700          713,700          743,928           735,891             
# of Main Valves 9,438              9,438               9,438              9,438              9,425               9,024                 
# of Service Valves 16,994            16,994             16,994            16,994            16,960             16,735               
Regulator Stations 416                 416                  416                 416                 416                  390                    
Line Heaters 200                 200                  200                 200                 200                  245                    
Budgeted FTE - Distribution 510                 499                  488                 468                 481                  503                    

Pipeline Stats:
Total TP Pipe (KM's) 2,415              2,415               2,415              2,415              2,418               2,418                 
Total IP (KM's) 350                 350                  350                 350                 516                  511                    
Total DP Service Pipe (KM's) 16,700            16,964             17,205            17,455            17,655             17,872               
Total DP Main Pipe (KM's) 18,300            18,651             19,018            19,377            19,730             20,123               
Total LP Pipe (KM's) 100                 100                  100                 100                 58                    24                      
             Total Pipeline 37,865            38,480             39,088            39,697            40,377             40,948               

System Outages:
Outages 1,532              1,566               2,291              2,414              2,935               2,638                 
Customers Affected 2,857              3,912               3,981              2,691              3,631               2,772                 

System Leaks:
Transmission Pipeline Leaks 3                     3                      3                     1                     1                     2                        
Distribution Pipeline Leaks 134                 150                  120                 71                   87                    57                      
Emergency Response Time (minutes) 22:00 21:36 21:42 21:24 20:36 20:42

Service Quality Indicators:
Emergency Calls Answered in 30 seconds 96.3% 97.9% 99.0% 98.7% 98.4% 98.3%
% of Transportation Customer Bills Accurate 99.8% 96.6% 99.9% 99.9% 99.5% 94.3%
Customer Satisfaction 73.9% 73.9% 77.2% 77.9% 79.3% 79.7%
Customer Complaints to BCUC 101                 191                  100                 145                 130                  90                      

Miscellaneous:
Rate Base, Mid-Year 2,249,535$     2,305,591$      2,408,090$     2,442,636$     2,425,545$      2,471,877$        
Allowed Return 9.420% 9.150% 9.03% 8.80% 8.37% 8.62%
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Lower Mainland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential1 7,046 4,804 4,739 5,282 4,892 7,802 7,833 6,159 5,230 4,636
Commercial2 1,278 355 347 -1,000 -716 371 673 355 541 895
Industrial & Transportation3 223 80 13 48 -4 19 -4 -54 -44 -3
Total Net Additions 8,547 5,239 5,099 4,330 4,172 8,192 8,502 6,460 5,727 5,528

Year-End Customers 524,126 529,365 534,464 538,794 542,966 551,158 559,660 569,2444 574,971 580,499

Inland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential1 4,244 734 108 1,961 1,380 2,759 3,385 3,243 3,671 3,040
Commercial2 328 349 -300 179 -15 352 306 286 141 342
Industrial & Transportation3 16 -1 4 -2 4 12 -4 -11 -12 -3
Total Net Additions 4,588 1,082 -188 2,138 1,369 3,123 3,687 3,518 3,800 3,379

Year-End Customers 205,553 206,635 206,447 208,585 209,954 213,077 216,764 220,282 224,082 227,461

Columbia Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential1 456 141 -1 120 46 111 194 181 346 267
Commercial2 40 63 -26 14 -28 23 22 11 10 46
Industrial & Transportation3 2 4 -3 3 2 1 -1 -4 0 0
Total Net Additions 498 208 -30 137 20 135 215 188 356 313

Year-End Customers 20,771 20,979 20,949 21,086 21,106 21,241 21,456 21,644 22,000 22,313

Revelstoke Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential1 22 7 -11 -3 -12 44 15 12 30 16
Commercial2 8 8 -5 4 -3 10 1 3 2 11
Total Net Additions 30 15 -16 1 -15 54 16 15 32 27

Year-End Customers 1,443 1,458 1,442 1,443 1,428 1,482 1,498 1,513 1,545 1,572

TGI Consolidated - All Regions:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential1 11,768 5,686 4,835 7,360 6,306 10,716 11,427 9,595 9,277 7,959
Commercial2 1,654 775 16 -803 -762 756 1,002 655 694 1,294
Industrial & Transportation3 241 83 14 49 2 32 -9 -69 -56 -6
Total Net Additions 13,663 6,544 4,865 6,606 5,546 11,504 12,420 10,181 9,915 9,247
Total Gross Additions 15,450 7,400 5,300 8,300 12,837 15,549 12,770 13,338 15,533 14,566

Year-End Customers 751,893 758,437 763,302 769,908 775,454 786,958 799,378 812,6834 822,598 831,845

Housing Starts5 16,309 14,418 17,234 21,625 26,174 32,925 34,667 36,443 39,195 34,321

Notes:
1.  Rate 1
2.  Rates 2, 3, and 23
3.  Rates 4, 5, 6, 7, 22, 25, and 27
4.  Includes 3,124 additional customers due to Squamish amalgamation
5.  Source:  CMHC

TGI CUSTOMER ADDITIONS 1999 - 2008
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Lower Mainland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 57.6 56.0 50.9 56.2 50.7 48.4 51.1 51.3 56.2 58.8
Commercial 39.4 37.2 34.2 35.2 32.2 32.2 33.4 33.8 37.3 38.6
Firm Sales 6.9 8.4 7.2 5.5 4.7 4.3 3.8 3.4 3.1 2.8
Industrial 27.3 25.2 24.8 28.4 28.1 18.7 28.7 28.0 27.5 26.5
Total 131.3 126.9 117.1 125.3 115.6 103.6 117.0 116.5 124.1 126.6

Inland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 17.8 18.5 16.1 16.7 15.9 15.8 16.0 15.4 16.7 17.6
Commercial 9.8 10.0 8.8 9.1 8.7 8.7 8.9 8.6 9.5 10.1
Firm Sales 2.2 2.5 1.6 1.4 1.2 1.0 0.8 0.7 0.6 0.5
Industrial 29.7 30.1 27.2 28.2 26.9 24.0 26.6 25.6 25.8 21.0
Total 59.5 61.0 53.7 55.4 52.7 49.5 52.4 50.3 52.6 49.3

Columbia Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 2.0 1.9 2.1 1.7 1.7 1.8 1.7 1.6 1.7 1.8
Commercial 1.0 1.0 1.2 0.9 0.9 1.0 0.9 0.9 1.0 1.1
Firm Sales 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0
Industrial 4.6 5.3 4.1 3.7 3.5 3.3 3.4 3.0 3.2 3.5
Total 7.9 8.5 7.5 6.5 6.2 6.1 6.1 5.6 5.9 6.3

Revelstoke Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Commercial 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1
Total 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

TGI Consolidated - All Regions:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 77.5 76.5 69.1 74.7 68.4 66.0 69.0 68.4 74.6 78.2
Commercial 50.4 48.4 44.3 45.4 42.0 42.1 43.4 43.4 48.0 49.9
Firm Sales 9.3 11.2 9.0 6.9 6.1 5.3 4.7 4.1 3.8 3.5
Industrial 61.6 60.6 56.1 59.4 60.1 58.3 58.6 54.2 56.3 51.8
Total 198.9 196.7 178.5 186.5 176.6 171.6 175.7 170.1 182.6 183.4

Notes:
The data illustrated above is not normalized for weather, and therefore differs from the figures illustrated within the main body of this Application

ACTUAL ENERGY DEMAND 1999 - 2008 (PJs)



Page 1

Lower Mainland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 56.5 55.1 48.8 54.2 54.0 53.9 51.6 52.1 52.7 51.6
Commercial 40.3 36.4 33.8 34.3 34.8 35.1 33.9 34.0 35.2 35.7
Firm Sales 6.9 8.4 7.2 5.4 4.8 4.2 3.8 3.4 3.1 2.9
Industrial 27.3 25.2 24.8 27.9 29.6 27.1 28.6 28.0 27.3 26.8
Total 131.0 125.1 114.6 121.8 123.1 120.2 118.0 117.5 118.3 117.0

Inland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 19.0 18.4 16.1 16.5 16.7 16.4 15.9 16.1 16.1 15.5
Commercial 10.0 9.8 8.7 8.9 9.4 9.0 8.8 9.0 9.2 9.0
Firm Sales 2.2 2.5 1.6 1.3 1.2 1.0 0.8 0.7 0.6 0.5
Industrial 29.7 30.1 27.2 27.9 27.1 27.6 26.5 23.1 25.8 21.6
Total 60.9 60.8 53.6 54.7 54.4 54.0 52.0 48.9 51.7 46.7

Columbia Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 2.1 1.9 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.7
Commercial 1.0 1.0 1.2 1.0 1.0 1.0 1.0 0.9 1.0 1.0
Firm Sales 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0
Industrial 4.6 5.3 4.1 3.6 3.5 3.6 3.4 3.0 3.2 3.4
Total 7.9 8.4 7.4 6.5 6.4 6.4 6.1 5.7 6.0 6.2

Revelstoke Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Commercial 0.1 0.2 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.1
Total 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2

TGI Consolidated - All Regions:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Residential 77.8 75.4 68.4 72.6 72.6 72.0 69.3 70.0 70.6 68.8
Commercial 51.5 47.3 43.9 44.3 45.3 45.2 43.9 44.1 45.5 45.9
Firm Sales 9.6 10.9 8.9 6.9 6.1 5.3 4.7 4.1 3.8 3.5
Industrial 61.2 58.9 55.6 59.4 60.1 58.3 58.6 54.2 56.3 51.8
Total 200.1 192.5 176.8 183.2 184.1 180.8 176.4 172.4 176.2 170.0

NORMALIZED ACTUAL ENERGY DEMAND 1999 - 2008 (PJs)
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Lower Mainland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 124.2 118.8 109.7 114.2 104.9 99.2 102.0 101.8 109.0 110.3
Rate 2 345 339 313 311 306 295 309 319 348 360
Rate 3 3,892 3,669 3,356 3,424 3,142 3,250 3,313 3,222 3,553 3,651
Rate 23 6,722 6,563 5,776 5,245 4,676 4,608 4,565 4,569 4,881 4,871

Inland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 97.0 99.2 87.7 88.8 84.0 82.4 82.0 79.0 82.5 84.0
Rate 2 302 317 287 288 276 275 282 274 296 306
Rate 3 4,050 3,346 3,371 3,405 3,432 3,422 3,468 3,376 3,576 3,723
Rate 23 11,339 9,752 6,135 5,783 5,731 5,506 4,790 5,016 5,379 5,313

Columbia Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 107.4 109.3 108.0 90.0 94.2 87.1 89.3 82.8 86.6 87.4
Rate 2 365 395 398 317 332 326 326 318 336 349
Rate 3 3,640 3,554 3,809 3,267 3,191 3,439 3,637 3,340 3,551 3,989
Rate 23 N/A N/A 3,148 2,877 3,063 3,737 4,326 4,341 4,674 4,730

Revelstoke Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 75.8 75.6 71.5 67.3 59.9 64.4 62.0 69.2 59.5 51.7
Rate 2 374 332 349 343 342 349 350 285 307 317
Rate 3 5,518 6,244 7,095 6,895 5,945 7,769 5,836 4,649 4,677 4,358

TGI Consolidated - All Regions:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 116.1 113.1 103.6 106.5 98.8 94.2 96.1 95.0 101.1 102.3
Rate 2 334 335 309 305 299 291 302 307 333 345
Rate 3 3,917 3,620 3,373 3,424 3,193 3,287 3,348 3,251 3,560 3,669
Rate 23 6,869 7,047 5,844 5,330 4,816 4,754 4,596 4,638 4,959 4,944

Notes:
The data illustrated above is not normalized for weather, and therefore differs from the figures illustrated within the main body of this Application

ACTUAL USE PER CUSTOMER RATES 1999 - 2008 (GJ/yr)
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Lower Mainland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 121.9 116.9 105.2 113.0 111.6 109.8 103.6 103.2 102.6 99.5
Rate 2 347 327 309 315 330 323 314 325 327 326
Rate 3 3,952 3,616 3,318 3,379 3,371 3,485 3,365 3,267 3,405 3,406
Rate 23 6,667 6,333 5,721 5,159 4,867 5,017 4,700 4,606 4,684 4,642

Inland Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 103.8 98.8 87.5 88.0 88.7 85.7 81.9 81.6 80.3 76.0
Rate 2 330 311 285 285 296 286 281 286 286 273
Rate 3 4,410 3,892 3,288 3,361 3,702 3,524 3,451 3,536 3,500 3,426
Rate 23 12,627 9,489 6,334 5,605 5,816 5,713 4,792 5,140 5,273 4,998

Columbia Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 113.3 107.9 95.6 95.5 95.9 90.5 89.2 86.8 86.8 83.0
Rate 2 390 389 347 302 338 340 330 328 340 336
Rate 3 3,847 3,521 3,487 3,141 3,358 3,566 3,681 3,409 3,619 3,898
Rate 23 N/A N/A 2,799 2,500 3,691 3,852 4,324 4,498 4,637 4,516

Revelstoke Region:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 81.9 74.4 69.7 66.2 69.3 70.6 63.6 68.9 57.9 49.2
Rate 2 401 331 343 339 349 370 354 313 297 301
Rate 3 5,633 6,136 7,051 6,872 6,529 8,049 5,914 4,954 4,581 4,211

TGI Consolidated - All Regions:

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rate 1 116.7 111.7 100.5 105.6 103.1 102.6 97.4 96.8 96.0 92.5
Rate 2 344 325 305 302 304 314 306 314 317 326
Rate 3 4,025 3,660 3,332 3,378 3,292 3,501 3,388 3,314 3,426 3,406
Rate 23 6,817 6,447 5,802 5,281 4,883 5,113 4,714 4,686 4,778 4,642

NORMALIZED ACTUAL USE PER CUSTOMER RATES 1999 - 2008 (GJ/yr)
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Annual Heating Degree Days, by Region

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Lower Mainland1 2,853 2,901 2,856 2,844 2,667 2,525 2,664 2,714 2,889 3,043
Inland2 3,592 3,931 3,701 3,870 3,684 3,631 3,702 3,637 3,778 4,093
Columbia3 4,275 4,669 4,320 4,643 4,420 4,273 4,483 4,217 4,406 4,654
Revelstoke4 4,032 4,262 4,155 4,176 3,982 4,004 3,987 3,833 4,124 4,226

Notes:
1.  Vancouver airport weather station
2  Simple average of the Castlegar, Kelowna, Penticton and Prince George airport weather stations
3. Cranbrook airport weather station
4. Revelstoke airport weather station
5. Heating degree days are based on an 18 degree Celsius control point: HDD18 = Maximum(0, 18 - Temperature)

TGI WEATHER DATA 1999 - 2008
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Cda BC Alta Sask Man Ont Que NB NS PEI Nfld

Real GDP Growth  (% change, chain-weighted)

2006 3.1 4.4 6.1 -0.3 4.0 2.6 1.7 2.4 0.9 2.4 3.0
2007 2.7 3.0 3.1 2.5 3.3 2.3 2.6 1.7 1.7 2.4 9.1
2008 f 0.6 1.4 1.8 2.9 1.5 -0.2 0.2 1.0 1.1 0.8 1.3
2009 f -1.5 -0.4 -0.9 1.0 -0.7 -2.4 -1.3 0.2 -0.4 -0.2 0.5
2010 f 1.8 1.7 1.6 1.4 1.6 2.0 1.9 1.7 1.6 1.2 2.0

Employment Growth  (% change)

2006 1.9 3.0 4.8 1.7 1.2 1.5 1.3 1.4 -0.3 0.5 0.7
2007 2.3 3.2 4.7 2.1 1.6 1.5 2.3 2.1 1.3 1.2 0.7
2008 1.6 2.1 2.8 2.1 1.7 1.5 0.8 0.9 1.2 1.3 1.5
2009 f -1.2 -0.4 -0.5 1.0 -0.2 -2.1 -1.2 0.4 0.2 0.2 0.7
2010 f 0.5 0.7 0.5 0.7 0.2 0.4 0.3 0.4 0.2 0.5 1.9

Unemployment Rate  (percent)

2006 6.3 4.8 3.4 4.6 4.3 6.3 8.0 8.7 7.9 11.1 14.8
2007 6.0 4.2 3.5 4.2 4.4 6.4 7.2 7.6 8.1 10.3 13.6
2008 6.1 4.5 3.6 4.1 4.1 6.5 7.3 8.6 7.7 10.7 13.2
2009 f 7.5 6.1 4.9 4.8 5.4 8.4 8.1 9.7 8.7 10.8 12.9
2010 f 7.9 6.5 5.4 5.5 6.6 8.6 8.4 10.4 9.5 11.2 12.4

Housing Starts  (thousands)

2006 229.1 36.6 49.1 3.7 5.0 74.4 48.0 4.0 5.2 0.8 2.3
2007 227.6 39.2 48.1 5.9 5.8 68.0 48.5 4.1 4.7 0.7 2.6
2008 213.7 34.8 30.0 7.1 5.9 75.5 47.8 4.3 4.6 0.7 3.1
2009 f 165.0 27.1 25.0 6.3 4.6 55.0 36.5 3.4 3.3 0.6 3.2
2010 f 170.0 26.8 30.0 5.0 4.5 57.0 37.0 3.5 3.0 0.6 2.7

Consumer Price Index  (% change)

2006 2.0 1.7 3.9 2.0 1.9 1.8 1.7 1.7 2.1 2.2 1.8
2007 2.1 1.8 4.9 2.9 2.1 1.8 1.7 1.9 1.9 1.8 1.6
2008 2.4 2.1 3.2 3.2 2.2 2.3 2.1 1.7 3.0 3.4 2.9
2009 f 0.5 0.9 1.3 1.7 0.7 0.3 0.4 0.3 0.4 0.6 1.3
2010 f 1.8 1.9 2.0 1.7 1.5 1.8 1.7 1.8 1.7 1.8 2.0

The information, opinions, estimates, projections and other materials contained herein are provided as of the date hereof and are subject to change without notice. Some of the information, opinions, estimates, projections and other materials contained herein 
have been obtained from numerous sources and Bank of Montreal (“BMO”) and its affiliates make every effort to ensure that the contents thereof have been compiled or derived from sources believed to be reliable and to contain information and opinions which 
are accurate and complete. However, neither BMO nor its affiliates have independently verified or make any representation or warranty, express or implied, in respect thereof, take no responsibility for any errors and omissions which may be contained herein or 
accept any liability whatsoever for any loss arising from any use of or reliance on the information, opinions, estimates, projections and other materials contained herein whether relied upon by the recipient or user or any other third party (including, without 
limitation, any customer of the recipient or user). Information may be available to BMO and/or its affiliates that is not reflected herein. The information, opinions, estimates, projections and other materials contained herein are not to be construed as an offer to 
sell, a solicitation for or an offer to buy, any products or services referenced herein (including, without limitation, any commodities, securities or other financial instruments), nor shall such information, opinions, estimates, projections and other materials be 
considered as investment advice or as a recommendation to enter into any transaction. Additional information is available by contacting BMO or its relevant affiliate directly. BMO and/or its affiliates may make a market or deal as principal in the products 
(including, without limitation, any commodities, securities or other financial instruments) referenced herein. BMO, its affiliates, and/or their respective shareholders, directors, officers and/or employees may from time to time have long or short positions in any 
such products (including, without limitation, commodities, securities or other financial instruments). BMO Nesbitt Burns Inc. and/or BMO Capital Markets Corp., subsidiaries of BMO, may act as financial advisor and/or underwriter for certain of the corporations 
mentioned herein and may receive remuneration for same. “BMO Capital Markets” is a trade name used by the Bank of Montreal Investment Banking Group, which includes the wholesale/institutional arms of Bank of Montreal, BMO Nesbitt Burns Inc., BMO 
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SYNCHRONICITY, THE 2009-10 CANADIAN TOUR

HIGHLIGHTS

• Highly synchronous global recession rippling
through all regions of Canada

• Global financial market and macroeconomic
conditions overwhelm domestic drivers of local
economies …

• … leaving little differentiation in regional for-
tunes this year

• Unemployment rates to surge by 3-4 percentage
points by 2010 to reach 1990s levels for many
provinces

• Commodity-based provinces’ nominal incomes
(GDP) get walloped the most

• Home construction and prices continue to un-
wind across the nation

• Retail spending to contract on slumping prices
and volumes

Our recent Quarterly Economic Forecast (March 12)
argued that this is the most synchronous global downturn
in the post-war period.  It could also very well be the most
synchronous downturn within Canada since the war.  In-
deed, all regions of the country have faltered in lockstep
since the fourth quarter of 2008.  This is the one reunion
tour from the recession marching band we all would rather
not attend.  Plunging global demand for manufacturing ex-
ports, falling commodity prices and volumes, and financial
market gyrations are affecting all regions.  This is translat-
ing into broadly-based and significant drops in output and
investment, as well as rising unemployment from coast to
coast.  In turn, fragile consumer confidence and job losses
have led to contractions in consumer spending and suggest
more hardship is yet to come.  Government spending (all
levels combined) is providing somewhat of a cushion, but
cannot, by itself, take up this huge slack in private sector
economic activity.

The accompanying charts reflect just how quick of a
turnaround we have seen in regional monthly indicators
like manufacturing shipments, retail sales, and employment.
Furthermore, these regional aggregates clearly show when
economic activity peaked, and how quickly it has slipped
since then.  This speaks volumes to the fact that global
financial market and macroeconomic conditions are over-
whelming the domestic drivers of local economies. The
lack of significant differentiation between regions contrasts
with the experience of recessions past, as the accompany-
ing text box (page 4) shows.

A year to forget

This year, most provinces can expect real GDP con-
tractions close to that of the national economy, around 2.4%,
with a couple of Prairie provinces (Manitoba and Saskatch-

ewan) holding up slightly better.  Nominal incomes (GDP)
are being walloped, but here experiences will be more varied,
with regions relying more heavily on commodities suffer-
ing through the swift return of the commodity price pendu-
lum. Accordingly, the Prairies and Newfoundland & Lab-
rador will experience larger than 5% pullbacks in nominal
GDP, lead by Alberta’s 10% decline. Other province’s
nominal GDP slippage should be less severe than that of
the country as a whole (-4.5%), while in many cases still
expected to record their worst historical performance.

The retail sales landscape is expected to align with these
reversals in nominal incomes.  As retail prices slump with
firms lacking pricing power and volumes slipping, Cana-
dian retail sales will record their first ever (data only goes
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back to 1992) drop (-3.0%) on an annual average basis,
led by 4-5% pullbacks in B.C. and Alberta.  The experi-
ence of declining retail spending will be shared across all
provinces.

Existing (resale) home sales and prices are projected
to slip significantly this year vis-a-vis last year. We expect
only 320,000 existing homes to be sold in 2009, or 26%
fewer than a year prior. The pullback had already started
in earnest in the second half of last year in B.C. and Al-
berta.  This trend quickly generalized across the country
within a matter of a few months, however.  All provinces
will see a significant double-digit percentage drop in home
sales, not too far off from the national figures.  As a result
of much softer demand for homes, home values also started

declining in the second half of 2008.  We expect home
prices to unwind by a further 13.5% this year on an annual
average basis after a modest decline of 0.7% last year.
More telling is the peak-to-trough measure, by which we
expect national home prices to correct by 20-25%.  Given
the past froth experienced in some Western markets and
the severity of the economic downturn in Ontario, these
locales will lead the correction.  Homebuilding has also
been in full blown retreat since late last year.  We cur-
rently expect an average of only 125,000 housing starts
this year (41% fewer than in 2008) with a very modest
uptick to 130,000 units next year.

All other indicators aside, it is the employment land-
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scape which will be the most reflective of severe hardship
across the nation, with employment drops of around 2%
for most provinces. The employment data for the first two
months of the year were simply terrible, and unfortunately

confirm our outlook on this front.  In particular, none of
Canada’s four largest provinces are being spared.  Both in
the absolute number of jobs lost and in percentage terms,
Ontario will record the largest drops.

Another equalizing factor across the country comes
from the fact that provincial governments, even with lim-
ited scope for significant stimulus, will lean against the re-
cession by running deficits commensurate with lower tax
revenues, which are in turn largely reflective of the down-
turn in their respective economies.

Extended tour

The synchronicity theme carries over into 2010.  The
recovery in the U.S. and world economy will be muted by
a number of important lingering financial issues, not the
least of which will be the continued de-leveraging of U.S.
households.  As a result, the Canadian economic recovery
is also expected to take place at a snail’s pace, with only
1.3% real GDP growth.  Certainly, most provinces will
experience an improvement as some of the headwinds (e.g.
commodity slump) ease.  Furthermore, fiscal stimulus should
lift growth across the country in a fairly even fashion.

But rebounds will be modest across the board, and in
most provinces, not sufficient enough to offset the declines
recorded in 2009.  We expect real GDP growth of roughly
1.0% for most provinces.  In what is expected to still be a
benign inflation environment, nominal GDP will not grow
much more than that either.  Behaving in typical fashion
and lagging behind output and productivity as firms initially
hesitate to hire, employment should also be slow out of the

• World real GDP will shrink significantly (-1.6%) this
year and grow only modestly (+2.2%) next year.  The
G7 economies’ pullback this year will be twice as
much (-3.8%), followed by less than a third as much
growth (0.7%). U.S. real GDP will contract by 3.1%
in 2009, followed by a muted recovery which will limit
growth to 1.4% percent in 2010.

• Forecast contingent of our “Five pillars to recov-
ery”:

• The U.S. real estate market must stabilize in
the next 3-6 months

• Credit conditions must continue to improve

• Systemic risk in the global financial system (e.g.
Eastern Europe) must diminish

• Restructuring of the auto sector must continue
to make progress

• Fiscal stimulus packages must be implemented
swiftly and the economic boost needs to be in
the ballpark of our current expectations

• From its current level $US 0.78, the Canadian dol-
lar will appreciate towards $US 0.87 by year end
and $US 0.89 cents towards the end of next year.

• Most commodity prices will not gain any signifi-
cant traction upwards before 2010. In particular, we
expect crude oil prices to remain relatively low,
reaching $US 50 (per barrel) by year-end 2010. We
expect annual average crude oil prices of $US 38
this year and $46 next year. An updated detailed oil
price outlook will be available on our website in
upcoming weeks.

• The Federal Reserve and Bank of Canada will keep
their policy interest rates near zero for all of 2009
and much of 2010. We expect both central banks to
begin raising interest rates in the third quarter of next
year, with the Fed Funds Rate reaching 1.00% and
the Canadian overnight rate reaching 1.25% by year-
end 2010.

• Detailed description of conditions and more com-
plete forecasts available in March 12 QEF.

FINANCIAL AND MACROECONOMIC
ASSUMPTIONS
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gate.  On a quarterly basis, we expect aggregate net quar-
terly job creation, albeit modest, to start taking hold in the
second quarter of 2010.

Retail volumes are expected to grow, along with a mod-
est uptick in prices, by 3.5% in value next year, with pro-
vincial retail spending growing within a fairly narrow 3.0%-
4.5% range.

Production, spending, and employment are the nuts
and bolts of economic indicators. Statistics Canada’s
Provincial Economic Accounts on income and/or spend-
ing (GDP) only go back to 1981, however. To go back a
bit further in time and compare the current recession
with the last two, we rely on the longer-dated and higher
frequency Labour Force Survey (LFS), with the under-
standing that employment is a lagging indicator of eco-
nomic activity.  Looking at absolute employment figures
can be misleading when comparing between periods
where the size of the underlying population and labour
force differ substantially.  As such, percentage changes
provide a more accurate picture as to the relative sever-
ity of different recessions.  The accompanying table helps
track the current recession to date to those of the early
1980s and early 1990s. Amongst others, the following
observations are of note:

• The early 1980s recession was, by far, most pain-
fully felt in B.C. and Québec, where employment

RECESSIONS PAST AND PRESENTRECESSIONS PAST AND PRESENTRECESSIONS PAST AND PRESENTRECESSIONS PAST AND PRESENTRECESSIONS PAST AND PRESENT

plunged by 7-8%. The pain was widespread, how-
ever, as national employment fell 5.4% and nearly
all provinces recorded significant drops in employ-
ment.

• The early 1990s recession was concentrated in On-
tario and, to a lesser extent, Québec. In percent-
age terms, Ontario lost twice as many jobs (-6.6%)
as Canada (-3.3%). This could only have been the
case if other regions performed markedly better. In-
deed, B.C. recorded an astonishing 6% increase in
employment at the time and was largely unscathed
by that recession.

• Given current trends and our employment forecast,
the bottom line is that the current recession is not
picking favourites. Unlike the experience of the last
recession (early 1990s) when significant parts of
the country went about their merry business, we do
not believe any region will shrug this one off.

period  Current recession

M/M M/M 3-m From peak * Q4.2008-( ) ** 1990-92  ̂ 1981-82  ̂

  CANADA  -82,600 -77,333 -295,300 -1.7 -3.3 -5.4

  British Columbia -4,900 -14,900 -46,300 -2.0 6.0 -8.3

  Alberta -23,700 -9,833 -33,100 -1.6 0.2 -4.2

  Saskatchewan 600 733 2,800 0.5 -2.1 0.3

  Manitoba 700 -433 1,000 0.2 -3.3 -3.6

  Ontario -35,300 -34,667 -160,100 -2.4 -6.6 -4.6

  Québec -18,400 -17,200 -50,100 -1.3 -4.1 -7.4

  New Brunswick -2,900 -500 -3,900 -1.1 0.5 -5.7

  Nova Scotia 2,300 933 -1,100 -0.2 -2.6 -3.1

  Prince Edward Island 300 -300 -1,100 -1.6 -0.4 -0.4

  Newfoundland & Labrador -1,200 -1,100 -3,300 -1.5 -6.2 -3.8

 ** Per cent change in overall employment since most recent national peak (Oct. 2008).

TD ECONOMICS - NATIONAL & PROVINCIAL LABOUR MARKET RECESSION TRACKER

EMPLOYMENT EMPLOYMENT

 Source: Statistics Canada, Labour Force Survey. Haver Analytics.

 * Cumulative net monthly change in overall employment since most recent national peak (Oct. 2008).

 ^ Peak to trough per cent change in last two recessions (Q3:81-Q4:82 and Q1:90-Q4:92).

Change

Feb-09

Change (%)

Previous two recessions

Meanwhile, low mortgage rates, a slightly improved eco-
nomic landscape alongside significantly better affordability
will sow the seeds of a modest recovery in homes sales
next year, enough to stabilize home prices by mid-2010.
Given the weak handoff from this year, home prices will
still be down a further 3% on average in 2010, with mar-
kets in Quebec, the Prairies, and B.C. lagging the expected
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UNEMPLOYMENT RATE BY REGION
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stabilization elsewhere in the country.

After overbuilding in recent years in an environment of
unsustainable home appreciations, homebuilders will con-
tinue to pull in the reins, having to wait for stabilization in
sales and prices before significantly ramping up activity
beyond 2010.  An in-depth report on Canadian and regional
homebuilding trends, along with a detailed outlook, will be
made available on our website in the coming weeks.

With employment being a lagging indicator, the unem-
ployment rate surges to be recorded across all provinces
this year will extend into next year, by which time unem-
ployment rates will typically be 3-4 percentage points higher
than their respective 2008 average levels.  The national
unemployment rate will hit 10.0% by the first quarter of
2010, with that of Québec reaching 10.5% and that of
Ontario reaching 11.0%. Alberta is expected to lose its
crown as the province with the lowest unemployment rate,
ceding this title to Saskatchewan.  Nonetheless, every prov-
ince west of Ontario will have nearly double their 2008
unemployment rate by the first half of next year.

While B.C. should see a modest and short-lived boost
in activity surrounding the Winter Olympics, a solid and
sustainable recovery for any part of country is not, in our
view, the most likely scenario before 2011.

Pascal Gauthier, Economist
416-944-5730
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•

82/91 2006 2007 2008E 2009F 2010F
CANADA  -2.5 3.1 2.7 0.5 -2.4 1.3
  N. & L. 0.7 3.0 9.1 0.6 -2.5 1.2

  P.E.I. 0.3 2.4 2.4 0.2 -2.2 1.0

  N.S. 1.4 0.9 1.7 1.0 -2.0 1.1

  N.B. 0.9 2.4 1.7 0.8 -1.8 0.9

  Québec -3.2 1.7 2.6 0.7 -2.3 0.9

  Ontario -3.3 2.6 2.3 -0.2 -2.7 1.2

  Manitoba -3.0 4.0 3.3 1.5 -1.2 1.3

  Sask. -0.4 -0.3 2.5 3.1 0.4 1.8

  Alberta -1.3 6.1 3.1 1.3 -2.6 1.3

  B.C. -3.0 4.4 3.0 0.8 -1.7 2.4

 E: Estimate. F: Forecast by TD Economics as at March 2009

 Source: Statistics Canada / Haver Analytics

 REAL GROSS DOMESTIC PRODUCT (GDP)
Annual average per cent change

82/91 2006 2007 2008E 2009F 2010F
CANADA  3.1 5.7 5.9 4.4 -4.5 1.7
  N. & L. 6.4 18.5 13.6 7.5 -6.2 1.8

  P.E.I. 6.0 4.1 5.3 3.8 -4.0 1.0

  N.S. 9.6 1.5 4.0 2.5 -1.5 1.2

  N.B. 6.3 4.4 4.3 3.2 -2.4 1.2

  Québec 3.5 3.9 5.4 2.6 -2.6 1.1

  Ontario 3.0 4.3 4.5 1.9 -3.3 1.4

  Manitoba 1.2 8.2 8.1 9.5 -5.6 2.0

  Sask. 1.2 5.5 11.0 14.0 -5.7 2.6

  Alberta 2.9 8.7 8.1 9.3 -10.0 2.3

  B.C. 1.7 7.9 5.4 4.4 -3.7 2.6

 E: Estimate. F: Forecast by TD Economics as at March 2009

 Source: Statistics Canada / Haver Analytics

 NOMINAL GROSS DOMESTIC PRODUCT (GDP)
Annual average per cent change

EMPLOYMENT

82/91 2006 2007 2008 2009F 2010F
CANADA -2.4 1.9 2.3 1.5 -2.1 -0.6
  N. & L. -1.9 0.7 0.7 1.4 -2.0 -0.5

  P.E.I. -2.0 0.5 1.2 1.2 -2.3 -0.3

  N.S. -1.7 -0.3 1.3 1.2 -2.1 -0.7

  N.B. -2.6 1.4 2.1 0.9 -2.3 -0.4

  Québec -3.6 1.3 2.3 0.8 -2.0 -0.9

  Ontario -2.8 1.5 1.5 1.4 -2.6 -0.6

  Manitoba -1.6 1.2 1.6 1.7 -1.3 -0.8

  Sask. -0.2 1.7 2.1 2.2 -0.5 -0.6

  Alberta -0.5 4.8 4.7 2.7 -2.0 -0.5

  B.C. -1.9 3.1 3.2 2.1 -1.5 -0.4

F: Forecast by TD Economics as at March 2009

Source: Statistics Canada / Haver Analytics

Annual average per cent change

UNEMPLOYMENT RATE

82/91 2006 2007 2008 2009F 2010F
CANADA 10.7 6.3 6.0 6.1 9.0 9.9
  N. & L. 17.1 14.8 13.6 13.3 14.6 15.5

  P.E.I. 14.6 11.1 10.3 10.7 12.1 13.0

  N.S. 12.5 7.9 8.1 7.7 10.3 11.4

  N.B. 13.4 8.7 7.6 8.6 11.6 12.3

  Québec 13.1 8.0 7.2 7.3 9.4 10.3

  Ontario 9.7 6.3 6.4 6.5 10.0 10.8

  Manitoba 8.6 4.3 4.4 4.1 6.4 7.7

  Sask. 6.8 4.6 4.2 4.1 6.3 7.6

  Alberta 8.0 3.4 3.5 3.6 6.9 7.6

  B.C. 11.1 4.8 4.2 4.6 7.0 7.8

F: Forecast by TD Economics as at March 2009

Source: Statistics Canada / Haver Analytics

Annual average, per cent

TOTAL CONSUMER PRICE INDEX (CPI)
Annual average per cent change

92-08 2007 2008 2009F 2010F
 CANADA 1.9 2.1 2.4 -0.8 0.8 
  N. & L. 1.8 1.4 2.9 -0.2 1.2 

  P.E.I. 2.0 1.8 3.4 -0.5 1.1 

  N.S. 2.0 1.9 3.0 -0.5 0.7 

  N.B. 1.8 1.9 1.7 -1.1 1.3 

  Québec 1.7 1.6 2.1 -0.8 0.4 

  Ontario 1.9 1.8 2.3 -0.8 0.5 

  Manitoba 2.1 2.1 2.2 -0.6 0.9 

  Sask. 2.2 2.9 3.2 0.1 1.0 

  Alberta 2.5 4.9 3.2 -1.1 1.1 

  B.C. 1.8 1.7 2.1 -0.9 2.0 

 F: Forecast by TD Economics as at March 2009.

 Source: Statistics Canada / Haver Analytics

RETAIL TRADE
Annual average per cent change

1992 2007 2008 2009F 2010F
CANADA 2.5 5.8 3.2 -3.0 3.5
  N. & L. -0.9 9.0 7.7 -2.0 2.8

  P.E.I. 6.2 7.7 4.8 -2.7 3.1

  N.S. 5.4 4.2 4.5 -2.5 3.7

  N.B. 4.0 5.7 4.9 -1.8 3.9

  Quebec 0.3 4.6 4.9 -2.1 3.0

  Ontario 2.7 3.9 3.3 -2.6 3.5

  Manitoba 2.0 8.8 7.1 -2.1 4.0

  Sask. 1.2 13.0 10.4 -2.5 4.2

  Alberta 3.1 9.3 -0.2 -4.1 3.3

  B.C. 4.7 6.7 0.2 -5.2 4.5

F: Forecast by TD Economics as at March 2009

 Source: Statistics Canada / Haver Analytics



www.td.com/economics

Provincial Economic Forecast March 17, 20097

This report is provided by TD Economics for customers of TD Bank Financial Group. It is for information purposes only and may not be appropriate for other purposes.
The report does not provide material information about the business and affairs of TD Bank Financial Group and the members of TD Economics are not spokespersons
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Dominion Bank and its affiliates and related entities that comprise TD Bank Financial Group are not liable for any errors or omissions in the information, analysis or views
contained in this report, or for any loss or damage suffered.

2006 2007 2008 2009F 2010F
CANADA 229.1 227.9 211.4 125.0 130.0
  N. & L. 2.3 2.6 3.2 3.0 2.7

  P.E.I. 0.8 0.7 0.7 0.6 0.5

  N.S. 5.2 4.8 4.3 2.9 3.0

  N.B. 4.0 4.1 4.2 3.4 3.0

  Québec 48.0 48.7 47.9 35.0 32.0

  Ontario 74.4 68.0 75.6 43.3 45.7

  Manitoba 5.0 5.8 5.6 3.8 4.6

  Sask. 3.7 5.9 6.8 3.0 3.5

  Alberta 49.1 48.1 29.0 14.0 16.3

  B.C. 36.6 39.3 34.3 16.0 18.7

 F: Forecast by TD Economics as at March 2009

 Source: Canada Mortgage and Housing Corporation

HOUSING STARTS
Thousands of units

2006 2007 2008 2009F 2010F
CANADA 2.3 -0.5 -7.2 -40.9 4.0
  N. & L. -10.7 12.7 25.2 -7.2 -10.0

  P.E.I. -15.3 -8.5 -3.5 -17.6 -5.3

  N.S. 11.4 -7.8 -11.4 -32.0 3.4

  N.B. 3.6 1.0 2.5 -18.6 -11.8

  Québec -5.8 1.4 -1.5 -27.0 -8.6

  Ontario -4.4 -8.6 11.2 -42.7 5.4

  Manitoba 6.7 14.8 -3.8 -31.5 21.1

  Sask. 12.8 58.9 14.5 -55.8 16.7

  Alberta 20.9 -2.1 -39.7 -51.7 16.4

  B.C. 6.0 7.4 -12.8 -53.3 16.9

F: Forecast by TD Economics as at March 2009

Source: Canada Mortgage and Housing Corporation

HOUSING STARTS
Per cent change

2006 2007 2008 2009F 2010F
CANADA 485.3 523.3 434.0 320.0 350.0
  N. & L. 3.5 4.5 4.7 3.6 3.8

  P.E.I. 1.5 1.8 1.4 1.2 1.3

  N.S. 10.7 11.9 10.9 8.0 8.6

  N.B. 7.1 8.2 7.6 6.0 6.3

  Québec 74.3 83.5 79.4 65.0 63.5

  Ontario 194.9 213.4 181.0 128.0 148.0

  Manitoba 13.0 13.9 13.5 10.5 10.7

  Sask. 9.1 12.1 10.2 8.5 8.4

  Alberta 74.4 71.4 56.4 39.5 43.0

  B.C. 96.7 102.8 68.9 49.8 56.5

 F: Forecast by TD Economics as at March 2009

 Source: Canadian Real Estate Association

EXISTING HOME SALES
Thousands of units

2006 2007 2008 2009F 2010F
CANADA -0.1 7.8 -17.1 -26.3 9.4
  N. & L. 10.2 26.4 5.0 -23.3 5.6

  P.E.I. 3.0 18.6 -20.1 -18.6 8.7

  N.S. -2.3 10.8 -8.3 -26.4 7.5

  N.B. 4.2 14.5 -7.4 -20.6 4.2

  Québec 2.0 12.3 -4.9 -18.1 -2.3

  Ontario -1.1 9.5 -15.2 -29.3 15.6

  Manitoba 2.0 7.0 -2.9 -22.4 1.9

  Sask. 10.0 31.9 -15.4 -16.7 -1.2

  Alberta 12.9 -3.9 -21.0 -30.0 8.9

  B.C. -9.1 6.3 -33.0 -27.8 13.6

 F: Forecast by TD Economics as at March 2009

 Source: Canadian Real Estate Association

EXISTING HOME SALES
Per cent change

2006 2007 2008 2009F 2010F
CANADA 276.0 305.8 303.6 262.6 254.8
  N. & L. 139.5 149.3 178.5 185.8 183.8

  P.E.I. 125.4 133.5 139.9 144.1 145.0

  N.S. 168.6 181.0 189.9 187.9 190.5

  N.B. 126.9 136.6 145.8 142.5 144.6

  Québec 190.3 202.9 210.8 197.2 186.8

  Ontario 278.4 299.5 302.4 264.0 258.8

  Manitoba 150.2 169.2 190.3 181.8 170.8

  Sask. 132.1 174.4 224.6 216.2 196.4

  Alberta 285.4 356.2 352.9 297.3 275.7

  B.C. 391.0 439.1 454.6 377.2 358.0

 F: Forecast by TD Economics as at March 2009

 Source: Canadian Real Estate Association

AVERAGE EXISTING HOME PRICE
Thousand $

2006 2007 2008 2009F 2010F
CANADA 11.2 10.8 -0.7 -13.5 -3.0
  N. & L. -1.2 7.0 19.6 4.1 -1.1

  P.E.I. 7.0 6.4 4.9 3.0 0.6

  N.S. 5.9 7.3 4.9 -1.1 1.4

  N.B. 5.2 7.7 6.7 -2.2 1.5

  Québec 5.5 6.6 3.9 -6.4 -5.3

  Ontario 5.9 7.6 0.9 -12.7 -2.0

  Manitoba 12.2 12.6 12.5 -4.4 -6.1

  Sask. 7.6 32.0 28.8 -3.7 -9.2

  Alberta 30.8 24.8 -0.9 -15.8 -7.3

  B.C. 17.7 12.3 3.5 -17.0 -5.1

F: Forecast by TD Economics as at March 2009

Source: Canadian Real Estate Association

AVERAGE EXISTING HOME PRICE
Per cent change



Summary

The most severe financial crisis since the Great Depression is taking its toll on the real economy. Events 
are quickly unfolding and policy measures take time to produce results. A global economic recession is 
underway. Commodity prices have tumbled sharply since summer 2008 in response to falling demand 
and the ensuing excess supply.

In late 2008, B.C.’s economy is on the verge of  recession with some sectors, such as forestry and 
housing, already in well-established declines. Economy-wide, job losses are appearing and unemployment 
is rising; consumers are not increasing their spending and businesses are cutting back capital spending 
plans and realigning their production capability downward to current demand levels. 

During 2009, a recession unfolds in B.C.’s economy, resulting in the first drop in annual output since 
1982. Employment declines in 2009 and again in 2010, although not as much, with the unemployment 
rate climbing to above 7%. 

Declining construction, mining, and business investment, along with weak consumer spending and 
recessions in forestry and housing, cause an economic contraction in 2009. Higher government spending 
provides some offset and has more impact after 2009 when spending on infrastructure accelerates.

The 2010 Winter Olympics provide a temporary boost to economic growth, which will slip back 
slightly in 2011 before accelerating to almost 4% in 2013. The global economy is in a sustained recovery 
phase by 2011, following substantial monetary and fiscal stimulus and a return to relatively normal credit 
markets and risk spreads.

B.C. ECONOMIC FORECAST 2009 - 2013

volume 28    .    number 7    .    2008

Forecast Summary: British Columbia

2007 2008 2009 2010 2011 2012 2013

Real GDP, % chg. 3.0 1.3 -1.0 2.0 1.9 3.0 3.8

Nominal GDP, % chg. 5.4 5.3 -2.8 1.9 4.3 5.6 6.9

Employment, % chg. 3.2 2.2 -1.8 -0.3 1.2 2.7 3.7

Unemployment Rate, % 4.2 4.5 6.7 7.5 7.5 6.4 5.2

Population, % chg. 1.6 1.7 1.6 1.5 1.4 1.5 1.7

Housing Starts, units, 000s 39.2 33.9 16.6 17.4 23.1 25.9 31.4

Retail Sales, % chg. 6.7 1.3 -1.2 0.7 2.6 4.7 5.9

Personal Income, % chg. 6.8 4.3 -1.9 -0.4 2.8 7.0 9.1

Corporate Pre-tax profi ts, % chg. -3.2 -1.2 -5.5 13.4 16.6 8.7 6.6

Consumer Price Index, % chg. 1.8 2.1 0.8 1.3 1.4 1.9 2.4

Source:   Statistics Canada, Central 1 CU.     Note:  2008 estimates for GDP and Income.  Forecast commences 2009.
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Consumer price inflation falls to less than 1% 
in 2009 due to the sharp decline in energy costs 
and lower interest rates. The broadest measure of  
economy-wide prices –- the GDP price deflator -
- declines for the first time in a decade.  Combined 
with the decline in economic output, this sees 
the economy (as measured in nominal or current 
dollars) shrink for the first time on record. 

Total personal income will decline in 2009 and in 
2010 before rising each year thereafter to 2013. The 
drop in total employment and hours worked, along 
with slower growth in wages, pulls down labour 
income, the largest component of  personal income. 

Corporate profits, before taxes, shrink in 2009, 
mainly due to low commodity prices and weaker 
domestic demand. Profitability returns in the 
remaining forecast years as a result of  firmer 
commodity prices, lower labour cost pressures, and 
improving overall economic growth. 

Overall economy 

Total real Gross Domestic Product (GDP) dips 
1.0% in 2009 from an estimated 1.3% growth in 
2008 and 3.0% in 2007. This would be the first 
annual contraction in the total economy since 
1982, when it shrank by 6.1%. During the global 
economic recession of  the early 1990s, B.C.’s 
economy grew by 1.4% in 1990 and 0.2% in 1991.

B.C.’s economy receives a temporary boost in 
2010 due to the Winter Olympics, which should 
bring in more than $1 billion in additional export-
related spending. Real GDP is forecast to grow 
2.0% in 2010 mainly on that strength, with the 
domestic economy expanding only 0.7%. Weakness 
in consumer, business investment, and residential 
investment spending prevails, with the only source 
of  domestic strength coming from government 
spending.

After 2010, the domestic economy picks up 
growth momentum to reach nearly 4% in 2013, but 
the trade deficit widens as imports outpace exports 
between 2011 and 2013, the last year of  this five-
year forecast. Consequently, real GDP growth is 
forecast to be to 1.9% in 2011, 3.0% in 2012, and 
3.8% in 2013.

This forecast assumes that the global monetary 
and fiscal policy stimulus actions yield results and 
begin to show a positive impact on the real economy 

–- the production and consumption of  good and 
services -– later in 2009 and more so in 2010 and 
beyond. Federal and provincial government fiscal 
stimulus packages along with further Bank of  
Canada rate cuts in early 2009 are built into the 
B.C. forecast. In addition, commodity prices begin 
to rise in 2010 and more robustly thereafter, in 
tandem with the global economic recovery. 

The Canadian dollar is a key part of  the forecast 
since it plays a large role in export and import 
outcomes. A general appreciation against the U.S. 
currency is foreseen during the next five years, 
which is negative for B.C. exports, positive for 
imports, and a slight net negative factor overall. The 
U.S.-Canada exchange rate is currently just above 
80 cents US and is predicted to rise to 96 cents US 
in 2013. 

Forecast risks are on the downside for 2009. 
There are more than the usual number of  
unknowns and uncertainties during this crisis, and 
economic forecast models are not well-equipped 
to handle such shock events. Forecasters, along 
with policy-makers, struggle to keep up with events 
and need to make frequent adjustments, usually 
downwards. 

In this environment, forecast scenarios are helpful 
to frame an uncertain future. Should the credit 
markets take much longer to return to normal and 
the global economic recession become more severe, 
then B.C.’s outlook will be considerably worse. 
Instead of  a mild recession in 2009, it could be a 
more substantial contraction, approaching 2% or 
more.
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In a more positive scenario, the worst of  the 
credit market problems end soon and the many 
policy measures, particularly monetary initiatives, 
take hold and send financial markets higher, along 
with confidence levels among consumers and 
businesses. Under this scenario, B.C. could avoid a 
recession in 2009 with growth between 0 and 1.0%. 

Labour market 

For the first time in a decade, B.C.’s economy 
needs fewer workers. Total employment during 
2009 falls 1.8% or 42,500 persons in this forecast, 
followed by a slight contraction of  0.3% or 6,500 
persons in 2010, marking the first consecutive 
annual declines in employment since 1982-83. 
The resumption of  stronger domestic growth in 
2011 to 2013 generates demand for more workers, 
with employment exceeding 2008 highs in 2012. 
Employment growth in 2012 and 2013 is forecast at 
2.7% and 3.7%, respectively.

 
Labour force growth slows and participation rates 

decline during the recession since there are fewer 
job opportunities. This helps to limit the annual 
unemployment rate increase to 6.7% in 2009 and 
7.5% in 2010, following an estimated 4.5% in 2008. 
In late 2008, B.C.’s unemployment rate rose to 5% 
from 4.3% in August.

Net job growth in 2011 to 2013 brings down 
the unemployment rate to 5.2% at the end of  the 
forecast period. Labour force growth accelerates 
during this period as well, though less than growth 
in employment.

Job losses during an economy-wide recession 
are usually widespread and this generally plays out 
in 2009. However, job losses during this recession 
are mostly concentrated in the construction and 
the retail and wholesale trade sectors. These two 
industries account for 85% of  total job losses, with 
the remaining losses spread among manufacturing, 
finance/insurance/real estate, professional/
managerial/support, and accommodation/food 
services. Employment in government-related sectors 
post small gains during 2009.

Another element in the labour market adjustment 
during a recession is fewer hours worked. Average 
weekly hours worked declines in 2009 to 32.4 hours 
from an estimated 33.0 hours in 2008. This trend 
to fewer hours was already underway during 2008, 
with a decline to 32.5 hours in November.

The weaker labour market translates into slower 
wage growth during most of  the forecast period. 
The average hourly wage rate increases 1.9% in 
2009, down from 3.1% in 2008. In 2010 and 2011, 
even smaller wage gains will be seen, according to 
the forecast model used. Wages typically react with 
a time lag to changing labour market conditions.

Population and migration

Population growth slows from the moderate 
1.7% pace set in 2008 to 1.4% in 2011. Net 
interprovincial migration tails off  noticeably to 
5,500 persons in 2009 (year ending June 30) from 
11,400 persons in 2008 and then drops to 3,100 
persons in 2010. Interprovincial migration flows 
typically drop off  during an economic downturn 
due to diminishing job prospects.
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International migration holds up well during the 
recession, with a slight increase to 51,100 persons 
on a net basis during 2009, compared to 47,600 
persons in 2008. But this slips to 47,100 persons in 
2011.

Prices 

Another rare occurrence in 2009 is a drop in the 
broadest measure of  economy-wide prices, the GDP 
price deflator. The last time it declined was 1998, 
with a slight 0.2% dip, whereas this forecast sees 
two consecutive annual declines -- 1.8% in 2009 
and 0.1% in 2010. The 1982 recession and the 
1990 growth recession were accompanied by high 
inflation rates and the increase in economic slack 
did not bring down prices.

This raises the spectre of  deflation and recession, 
but in this instance the decline stems largely from 
a jump in import prices due to the lower Canadian 
dollar. Imports are subtracted from overall GDP. 
However, inflation in the domestic economy 
increases in 2009, though at a much reduced pace 
of  0.6% compared to 2.2% in 2008. During this 
recession, the increase in economic slack lessens 
inflation, but does not cause deflation except in 
residential and non-residential construction.

The Consumer Price Index (CPI) inflation rate 
slows dramatically in 2009 to 0.8% from 2.1% in 
2008, on account of  sharply lower energy costs. 
This is not the lowest CPI inflation rate on record, 
as 1998 saw a rise of  just 0.3%. Inflation is of  little 
concern during the forecast period, rising to 1.4% in 
2011 and to 2.4% in 2013 under tighter economic 
conditions.

Current dollar economy

The decline in the overall GDP price index 
coupled with a drop in real GDP in 2009 means 
that nominal or current dollar GDP also declines, 
which has never occurred since tracking of  this 
measure began in 1961. Current dollar GDP falls 
2.8% in the 2009 forecast. The 1982 recession 
brought it close to an outright decline, but nominal 
GDP managed a 0.3% increase thanks to high 
underlying inflation. This time, inflation is low 
and not able to offset the overall decline in the real 
economy. 

The decline in current dollar output during 
2009 extends into the domestic economy and 

into the residential and non-residential sectors in 
particular. Final domestic demand falls 1.8%, led 
by large declines in residential and non-residential 
investment. Growth in current dollar GDP returns 
in 2010 and accelerate to 7.3% by 2013.

Expenditure sectors 

Domestic economy

Consumer spending, adjusted for inflation, 
slows sharply to 1.4% in 2009 and 0.6% in 2010, 
while growth in current dollar terms is 2.4% 
and 1.9%, respectively.  For 2008, current dollar 
spending growth is estimated at 6.8% and at 4.9% 
in 2002 dollars. Consumer spending returns to 
more normal growth rates in 2012 and 2013 when 
income growth is higher. Slower consumer spending 
growth during 2009 to 2011 is a main factor 
behind the weaker domestic and overall economic 
performance.

Retail sales are forecast to post a rare annual 
decline in 2009, slipping 1.2%. This follows a weak 
close to 2008, with retail sales up only 1.3% after 
a hefty 6.7% gain in 2007. Very low consumer 
confidence levels, reflecting the financial crisis and 
heightened economic uncertainty, are a major 
constraint to sales growth. The outlook for the first 
half  of  2009 is particularly bleak.

After a strong multi-year expansion, residential 
investment is in a contraction phase that lasts until 
2011. The recession in this sector began in 2008, 
with a contraction in current dollar investment 
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spending of  2.8% in real (2002) dollars. This 
deepens in 2009 to a 21.9% fall in 2002 dollars.  A 
slight decline prevails in 2010, although there is a 
possibility of  a small gain, and a moderate recovery 
takes hold in 2011 to 2013.

Housing starts are forecast at 16,600 units in 
2009, down from an estimated 33,900 units in 
2008 and more than 39,000 units in 2007. This 
housing recession is of  major proportions (the most 
severe since 1982) and accounts for much of  the 
contraction in the domestic economy and labour 
market during 2009. 

Business investment spending on machinery-
equipment and non-residential construction is 
another casualty of  this recession. Total inflation-
adjusted business investment drops 16.1% in 2009 
and a further 3.2% in 2010, before climbing each 
year to 2013. Poor corporate profits, weak market 
conditions, and tighter financing contribute to the 
investment recession. These factors should improve 
in 2011 to 2013, generating investment spending 
gains.

Inflation-adjusted spending on machinery and 
equipment investment falls 12.9% in 2009 and 
another 5.4% in 2010. Investment spending won’t 
return to 2008 levels until 2012 or 2013.

Non-residential construction drops by a 
sharp 20.7% in 2009, mainly in the engineering 
construction sector, as building construction is 
off  by less than 4%. Most of  the engineering 
construction drop is in the mining sector, owing 
to the reversal in market conditions and to tighter 
financing. Development and exploration of  new 
mines and expansion of  existing mines is postponed 
or curtailed during these difficult market conditions. 
The utilities sector is another casualty, though 
by a much lesser amount. Financing during this 
credit squeeze is a growing problem for some of  
the Independent Power Projects (IPP) under BC 
Hydro’s energy plan.

Government spending accelerates in 2009 
and 2010 with the new fiscal stimulus measures to 
deal with the economic downturn. While specific 
measures will be announced in the upcoming 
federal and provincial budgets, this forecast 
assumes new capital spending in the order of  $3 
to $3.5 billion from 2009 through 2013. Increased 
government spending partly replaces the private 
sector drop-off.

Capital investment spending rises 10% after 
inflation in 2009 and another 7% in each of  2010 
and 2011, despite the winding down of  construction  
of  various Winter Olympic venues and related 
infrastructure projects in 2009. Transportation-
related infrastructure projects figure prominently 
here during the next five years.  

Spending by all governments on current goods 
and services grows by about 3% per year on an 
inflation-adjusted basis. The aging population 
ensures that spending on health services increases at 
a faster pace, while a lower growth rate in education 
spending prevails for demographic reasons. 

Trade sector

The trade deficit improves in 2009 and 2010, 
not on the strength of  exports but rather on weaker 
demand for imports. The real trade deficit shrinks 
to $20.7 billion in 2009 and $18.4 billion in 2010 
from an estimated $24.0 billion in 2008. B.C.’s trade 
deficit hit a record 14.4% of  GDP in 2008, growing 
from 12.4% in 2007.

Real exports fall for a third straight year in 2009 
with a 1.8% decline, following an estimated 3.3% 
drop in 2008. The Winter Olympics boosts exports 
in 2010 but substantial improvement depends on 
improving economic conditions for the province’s 
main trading partners, which occurs after 2010. The 
Canadian dollar’s appreciation during this period 
restrains export growth, but it is accompanied by 
higher commodity prices and growing demand. 
Forest and mining exports and transportation 
services lead exports higher from 2011 to 2013. 
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Imports drop 4.8% in 2009, owing partly to fewer 
machinery and equipment purchases but mostly to 
weaker consumer and industry demand. A smaller 
1.1% decline is seen in 2010, before imports turn-
around and increase at a faster pace in the following 
three years.

Incomes

Personal income declines for the first time 
on record. Total personal income slips by 1.9% in 
2009 and 0.4% in 2010, before rising each year 
thereafter, reaching 9.1% in 2013. The drop in total 
employment and fewer hours worked, along with 
slower growth in wages, pulls down labour income, 
the largest component of  personal income. Less 
income from interest, dividends and investments 
also contribute to lower personal incomes in 2009 
and 2010. Government income transfers increase 
7.4% and 4.8% in those years, respectively, but this 
is a small component of  total income.

Taking inflation into account reveals a different 
historical performance in personal and labour 
incomes. The major 1981-82 recession resulted in 
a larger income drop than is forecast for the 2009 
recession, indicating the greater severity of  that 
earlier recession. The 1991 economic downturn 
caused a small decline in real incomes. 

Growth of  personal disposable income follows a 
similar time profile as personal incomes. Some new 
tax cuts are incorporated into the forecast as part of  
the fiscal stimulus packages.

Corporate profits, before taxes, mark a third 
consecutive year of  shrinkage in 2009, mainly due 
to low commodity prices and weaker domestic 
demand. The last time that profits declined for three 
years in a row was 1989 to 1991, when the U.S. 
economy and housing market were in recession.  
Profitability returns in 2010 and in the remaining 
forecast years as a result of  firmer commodity 
prices, lower labour cost pressures, and improving 
overall economic growth. 

Industry performance

The 2009 recession has a negative effect on 
most industries, with construction, forestry, mining, 
and consumer-related sectors being hardest hit. 
Industries recording moderate growth in 2009 are 
mainly government-related sectors such as health 

and education. Accommodation and food services, 
along with owner-occupied housing services, are 
among the few private sectors expanding in 2009.

The 2010 Winter Olympics significantly boosts 
the accommodation/food services, transportation 
services, and retail trade industries in that year. 
A more broadly based recovery plays out in 
the following three years, led by commodities, 
construction, utilities, and consumer sectors.

Forestry and related manufacturing faces 
another recession year in 2009, following a large 
17% drop in output in 2008 and 8% in 2007. 
Output losses in 2009 are forecast at 7% and 
employment levels, and investment spending decline 
as well. The recession in forestry ends in 2010 
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assuming a U.S. housing recovery in 2010 and 
beyond. A moderate recovery then ensues through 
2013. 

Mining is undergoing a sharp reversal after 
a resurgence, mainly in coal, during 2008. Coal 
production increased with prices and demand, 
but the global recession is reducing demand and 
contract prices will tumble in 2009. Production 
cutbacks in 2009 and new coal mines are likely 
delayed until late in the forecast period.  

Expansion of  base and precious metals mining 
is on hold during the recession and not likely to 
materialize until prices have risen and can be 
expected to stay up for some time. Exploration 
spending declines in 2009 and probably expands 
after 2010. Since the last forecast report, the 
number of  postponed mining projects postponed is 
up significantly.

Coal and metal mining output is forecast to 
decline 5% in 2009 and 7% in 2010. Employment 
and investment spending mirror these trends.

Oil and gas production dips in 2009 despite 
recent record land sales and drilling activity. The 
more-than-50% plunge in natural gas prices cool 
interest in exploration and development in 2009, 
but the long-term outlook for this energy source 
is positive. B.C. has considerable potential in this 
sector and output grows later in the forecast period 
when prices recover. 

Utilities output is little changed in 2009, 
following a 1.4% dip in 2008 and an 8.4% increase 
in 2007. Electricity generation was down 7% in 
2008 due to lower water inflows into reservoirs, 
some mechanical failures and prolonged repair 
timelines. There is considerable potential for growth 
in electric power output due to BC Hydro’s calls 
for power proposals. The current financing squeeze 
is delaying some capital spending in 2009, but 
an easing of  credit problems in 2010 and beyond 
facilitates resurgence in IPP activity. 

The construction industry is the hardest hit 
by the recession in 2009, resulting in a large 14% 
plunge in output and a 12% drop in employment. A 
sharp decline in residential construction, along with 
a substantial fall in engineering construction and a 
lesser drop in non-residential building construction, 
contribute to the industry’s worst performance since 
the late 1990s. However, the economic recovery 

propels construction GDP to a new record high in 
2013.

The tourism industry (composed mainly of  
accommodation/food, transportation, and retail 
activities) grows slowly in 2009. Tourism spending is 
discretionary and such expenditures usually contract 
during a recession. However, the lower Canadian 
dollar is a major plus for the industry in 2009, 
attracting more visitors. Tourism gets a strong boost 
from the Winter Olympics in 2010, but growth is 
only moderate in 2011 and 2012.

B.C.’s TV-Film industry is heavily reliant on U.S. 
demand and the lower dollar could have a fairly 
immediate positive impact and attract more U.S. 
productions in 2009. Final 2008 activity data are 
not yet available, but it appears to be a no-growth 
year.

Transportation and warehousing industry 
output dips in 2009 due to the recession, with both 
international and interprovincial exports lower and 
the domestic economy weaker. This industry is a 
beneficiary of  the 2010 Winter Olympic activity. 
Longer-term capacity expansions are under way 
at B.C. ports to capture more Asia-North America 
trade, along with airport expansions and new 
energy pipelines to the coast. Investment spending 
in this industry is one of  the main drivers of  robust 
engineering construction activity in years ahead.

Finance, insurance, real estate and 
leasing, excluding owner-occupied housing, output 
growth declines 1% in 2009, reflecting the weaker 
domestic economy. Growth resumes in 2010, 
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tracking the economy’s growth rate. A GDP decline 
in this sector is quite rare, with only two other 
occurrences since 1984.

Owner-occupied housing output (imputed rental 
income) sees slower growth ahead, with an easing 
in housing prices and less new construction. This 
fictitious industry accounts for one-half  of  this 
sector.

Retail and wholesale trade GDP slides 0.8% 
in 2009 and post below-average growth in 2010 
and 2011 due to weak consumer spending and 
personal income growth. Retail sales drop 1.2% in 
2009, from a 1.3% gain in 2008 and 6.7% in 2007. 
A small increase appears in 2010, with larger gains 
seen later in the forecast. Employment in trade 
services drops 3% in 2009, on the heels of  a 3% 
decline in 2008 as well.     

B.C.’s recession: how long and deep?

Economic recessions do not occur frequently, 
since the normal state is growth, and their 
emergence raises the questions of  depth and 
duration. B.C.’s recessions are typically not 
domestically generated and originate via exports, 
commodity prices, and interest rates or financial 
and capital market developments. Occasionally, 
non-economic factors, such as the oil embargoes 
of  the 1970s, influence the recession phase of  the 
business cycle.   

B.C. economy has undergone four recessions 
since 1961, compared to six for Canada as a whole 
and the U.S.  B.C.’s recessions have been short and 
mild except for the severe 1981-82 recession, when 
real GDP dropped 7.4% from peak to trough in the 
five quarters ending with Q4 of  1982. The average 
length of  a B.C. recession has been less than one 
year, with the longest being 1981-82 at five quarters. 
However, fiscal stimulus temporarily boosted GDP 
growth in 1983, although the economy later fell 
back. Had that stimulus not occurred, the recession 
would have lasted longer. 

Labour market performance during recessions 
usually entails losses of  2% to 3% in total 
employment, though in the 1981-82 recession it 
fell more than 7% and the unemployment rate 
increased by more than eight percentage points.

Post-war recessions in Canada and the U.S. last 
about 10 to 11 months on average, but since the 

current U.S. recession began in January 2008, 
according to the National Bureau of  Economic 
Research, it will be longer than average. Canada’s 
business cycle dates for the current episode are not 
yet set, though it is likely to involve a peak in the 
third quarter of  2008 and a recession thereafter.

The beginning of  B.C.’s recession was probably 
the fourth quarter of  2008 or the first quarter 
of  2009 at the latest. Timely GDP data are not 
available (the latest is for 2007), so analysts rely 
on other indicators such as employment, trade, 
retail sales, construction activity, traveler, and 
transportation data. Using these data, Central 1’s 
BC Coincident Economic Index for October 2008 
does not yet display a downturn.  

External economic forecast  

The most severe financial crisis since the Great 
Depression is spreading into the real economy 
with greater effect each month. The strong 
linkages between the financial system and the real 
economy ensure that, when the flow of  financing 
is constrained and more costly, it is only a matter 
of  time before the production and consumption 
of  goods and services is negatively affected. 
Policymakers recognize the severity of  the crisis by 
undertaking aggressive actions to help the economy.

Events are quickly unfolding and policy measures 
take time to produce results. In the meantime, the 
economy enters a recession phase that lasts for most 
of  2009. The recession’s low point is still ahead 
and the economic fallout is accelerating. Declining 
production and company cutbacks, more layoffs 
and rising unemployment, higher unsold inventories 
and price reductions, falling consumer and business 
confidence, and postponed or cancelled investment 
and spending plans play out for several more 
months.

Research into the relationship between a banking 
crisis and the economy generally concludes that an 
economic downturn is more severe and protracted 
when accompanied by a banking crisis, highlighting 
the important link between finance and economic 
activity. This implies that the unfolding recession 
could be longer and deeper than generally expected 
and forecasters may be underestimating its severity.

The global economy is in a recession, pulled 
down by the industrialized economies of  North 
America, Europe, Japan, Australia, and others. The 
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fast-growing developing or emerging economies of  
China, India, Brazil, Russia, south-east Asia and 
others are following their export markets and fall 
into a comparatively slow-growth phase in 2009. 

Economic recovery emerges slowly in 2010 and 
gain momentum each year through to 2013. This 
is the conventional view and it is incorporated into 
the B.C. forecast, but the global economy could take 
longer to recover and the recession could be deeper. 

The sharp decline in energy prices in the 
second half  of  2008 offers relief  to users but hurts 
producers. Accurately predicting oil prices by year 
in this environment is difficult and the fallback 
position is to use recent futures market prices. The 
futures market is in a state of  contango (where 
distant futures prices exceed current spot prices) 
with oil prices up to $US 75 per barrel by the end 
of  2013. Natural gas futures prices (per million 
BTU) are forecast to rise to $US 7.50 after 2010. 

The U.S.-Canada exchange rate forecast calls for 
gradual appreciation following the sharp decline 
in September and October 2008. The currency 
averages about $US 0.83 in 2009 and rises to $US 
0.96 in 2013, mainly driven by higher commodity 
prices combined with US dollar weakness.   

Interest rates fall to new lows in 2009 and rise to 
normal levels by 2013 once the economic recovery 
takes hold. The Bank of  Canada is expected to 
cut its policy rate to new lows in early 2009 and 

government bond yields fall to record lows during 
this flight to safety and capital preservation. 
However, the cost of  raising funds in the market 
for lenders and businesses is forecast to stay high 
in 2009, constraining the flow of  financing and 
economic activity. The cost of  funds begin to 
decline when risk premiums come down and credit 
markets return to normal.   

Commodity prices are generally expected to 
rise during the forecast period, which is positive 
for B.C.’s forestry, mining and energy sectors. 
In 2009, though, prices mostly remain low and 
are not expected to turn higher until more signs 
of  economic recovery emerge. The expected 
appreciation in the Canadian dollar limits revenue 
gains for exporters.

Key External Economic Forecasts

2007 2008 2009 2010 2011 2012 2013

U.S. Real GDP, % chg. 2.2 1.2 -1.7 1.6 2.0 2.5 3.0

Japan Real GDP, % chg. 2.1 0.4 -1.3 1.0 1.5 1.7 1.9

European Union Real GDP, % chg. 2.6 1.2 -1.2 1.3 1.6 1.8 2.2

China Real GDP, % chg. 11.9 9.0 7.0 8.5 9.5 10.0 10.0

Canada Real GDP, % chg. 2.6 0.4 -1.2 1.5 2.2 3.0 3.3

Canada 3-month T-Bill, % 4.14 2.40 0.65 1.50 2.50 3.25 4.00

Canada 10-year GoC Bond, % 4.27 3.60 2.60 3.30 4.00 5.00 6.00

U.S.-Canada Exchange Rate 93.0 94.3 82.6 87.7 90.1 92.6 96.2

Wood Product Industry Price Index, %chg. -3.3 -4.2 8.5 -2.1 2.2 0.8 1.8

Pulp and Paper Industry Price Index, %chg. -0.9 6.3 9.5 -2.8 0.4 2.2 3.6

Crude Oil, US$ per barrel 72 100 50 65 70 72 75

Natural Gas, US$ per MBTU 6.86 8.8 6.5 7.5 7.5 7.5 7.5

Coal Price per tonne,% chg. -21.0 92.1 -42.9 0.9 13.6 11.2 8.3

Source:  Statistics Canada, Central 1 CU, U.S. BEA, Japan SNA, IMF, NYMEX, B.C. Ministry of Energy & Mines.

Note:  Yearly averages.  Forecast commences 2009.
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Gross Domestic Expenditures ($ Millions): British Columbia

2007 2008 2009 2010 2011 2012 2013

Consumer 120,066 128,171 131,185 133,636 136,121 141,096 148,686

 % change 7.0 6.8 2.4 1.9 1.9 3.7 5.4

Government Current 33,911 35,078 36,439 38,195 40,076 42,215 44,597

 % change 3.7 3.4 3.9 4.8 4.9 5.3 5.6

Government Investment 6,455 6,344 6,982 7,328 7,826 8,336 8,849

 % change 15.2 -1.7 10.1 5.0 6.8 6.5 6.2

Residential Construction 19,095 18,973 14,390 14,230 15,644 16,886 19,467

 % change 10.7 -0.6 -24.2 -1.1 9.9 7.9 15.3

Plant and Equipment 21,886 24,755 20,487 19,958 21,451 24,955 27,498

 % change 2.2 13.1 -17.2 -2.6 7.5 16.3 10.2

   Machinery & Equipment 10,974 11,105 9,869 9,334 9,728 10,689 11,251

   % change 5.7 1.2 -11.1 -5.4 4.2 9.9 5.3

   Non-Res. Construction 10,912 13,651 10,618 10,624 11,723 14,266 16,246

   % change -1.1 25.1 -22.2 0.1 10.3 21.7 13.9

Domestic Demand 201,413 213,321 209,483 213,347 221,119 233,489 249,097

 % change 6.5 5.9 -1.8 1.8 3.6 5.6 6.7

Exports 78,933 79,032 78,849 82,238 84,706 87,156 90,944

 % change -0.1 0.1 -0.2 4.3 3.0 2.9 4.3

Imports 89,562 91,275 92,245 95,446 97,440 100,847 105,444

 % change 3.5 1.9 1.1 3.5 2.1 3.5 4.6

Net Exports -10,629 -12,243 -13,396 -13,208 -12,734 -13,691 -14,500

Inventory Change 1,606 1,521 764 390 704 1,109 1,476

Statistical Discrepancy -137 -137 -137 -137 -137 -137 -137

GDE 192,527 202,737 196,988 200,666 209,226 221,043 236,211

 % change 5.4 5.3 -2.8 1.9 4.3 5.6 6.9

Source:  Statistics Canada and Central 1 CU forecast.
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Gross Domestic Expenditures ($2002 Millions): British Columbia

2007 2008 2009 2010 2011 2012 2013

Consumer 111,521 116,939 118,630 119,335 119,903 122,146 125,850

 % change 5.2 4.9 1.4 0.6 0.5 1.9 3.0

Government Current 30,905 31,271 31,839 32,666 33,500 34,385 35,345

 % change 4.1 1.2 1.8 2.6 2.6 2.6 2.8

Government Investment 5,435 5,024 5,542 5,997 6,378 6,161 6,145

 % change 8.8 -7.6 10.3 8.2 6.4 -3.4 -0.3

 Residential Construction 13,432 13,055 10,201 10,016 10,855 11,431 12,638

 % change 2.2 -2.8 -21.9 -1.8 8.4 5.3 10.6

Plant and Equipment 21,553 23,276 19,527 18,896 20,247 23,330 25,229

 % change 2.4 8.0 -16.1 -3.2 7.2 15.2 8.1

   Machinery & Equipment 13,318 13,619 11,865 11,222 11,931 13,509 14,507

   % change 8.8 2.3 -12.9 -5.4 6.3 13.2 7.4

   Non-Res.Construction 8,235 9,656 7,662 7,674 8,316 9,822 10,722

   % change -6.4 17.3 -20.7 0.2 8.4 18.1 9.2

Domestic Demand 182,330 188,992 184,439 185,800 189,958 196,397 204,222

 % change 4.4 3.7 -2.4 0.7 2.2 3.4 4.0

Exports 72,638 70,216 68,963 70,330 72,512 74,526 77,451

 % change -0.3 -3.3 -1.8 2.0 3.1 2.8 3.9

Imports 93,015 94,254 89,690 88,695 92,152 95,654 99,945

 % change 3.9 1.3 -4.8 -1.1 3.9 3.8 4.5

Net Exports -20,377 -24,038 -20,727 -18,365 -19,640 -21,128 -22,494

Inventory Change 1,813 964 555 128 339 516 692

Statistcial Discrepancy 117 117 117 117 117 117 117

GDE 164,583 166,745 165,059 168,348 171,468 176,622 183,288

 % change 3.0 1.3 -1.0 2.0 1.9 3.0 3.8

Source:  Statistics Canada and Central 1 CU forecast.
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B.C. Consumer Expenditures

2007 2008 2009 2010 2011 2012 2013

$ Millions

Consumer Expenditures 120,066 128,171 131,185 133,636 136,121 141,096 148,686

 % change 7.0 6.8 2.4 1.9 1.9 3.7 5.4

   Durable Goods 14,546 14,611 14,258 14,389 14,534 14,941 15,809

    % change 6.8 0.4 -2.4 0.9 1.0 2.8 5.8

   Semi-Durable Goods 9,043 9,799 10,118 10,341 10,519 10,893 11,513

   % change 6.4 8.4 3.3 2.2 1.7 3.6 5.7

   Non-Durable Goods 25,825 27,924 28,328 28,918 29,635 30,879 32,630

   % change 4.9 8.1 1.4 2.1 2.5 4.2 5.7

   Services 70,652 75,837 78,482 79,988 81,434 84,384 88,735

   % change 7.9 7.3 3.5 1.9 1.8 3.6 5.2

Retail Sales 56,365 57,112 56,444 56,843 58,317 61,052 64,641

 % change 6.7 1.3 -1.2 0.7 2.6 4.7 5.9

$ 2002 Millions

Consumer Expenditures 111,521 116,939 118,630 119,335 119,903 122,146 125,850

 % change 5.2 4.9 1.4 0.6 0.5 1.9 3.0

   Durable Goods 15,314 16,312 16,078 16,386 16,878 17,701 18,738

   % change 8.0 6.5 -1.4 1.9 3.0 4.9 5.9

   Semi-Durable Goods 9,156 10,119 10,417 10,648 10,855 11,264 11,902

   % change 7.5 10.5 2.9 2.2 2.0 3.8 5.7

   Non-Durable Goods 22,458 23,253 23,826 24,081 24,189 24,459 24,957

   % change 2.8 3.5 2.5 1.1 0.4 1.1 2.0

   Services 64,819 67,613 68,580 68,567 68,464 69,408 71,192

   % change 5.3 4.3 1.4 0.0 -0.1 1.4 2.6

Source:  Statistics Canada and Central 1 CU forecast.
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B.C. Residential Investment and Housing Starts

2007 2008 2009 2010 2011 2012 2013

$ Millions

Total Residential Investment 19,095 18,973 14,390 14,230 15,644 16,886 19,467

 % change 10.7 -0.6 -24.2 -1.1 9.9 7.9 15.3

  New Dwellings 10,346 9,133 4,352 4,579 6,172 7,107 8,986

  % change 0.7 -19.8 -71.8 6.3 47.4 18.2 32.7

  Renovations 6,692 7,437 7,506 7,264 7,183 7,437 7,993

  % change 14.9 11.1 0.9 -3.2 -1.1 3.5 7.5

  Total Acquisition Costs 1,903 2,237 2,369 2,225 2,126 2,171 2,304

  % change 6.3 17.6 5.9 -6.1 -4.5 2.1 6.1

  Other Residential Construction 154 165 163 162 164 171 184

  % change 17.3 7.4 -1.1 -0.8 1.1 4.2 7.7

$ 2002 Millions

Total Residential Investment 13,432 13,055 10,201 10,016 10,855 11,431 12,638

 % change 2.2 -2.8 -21.9 -1.8 8.4 5.3 10.6

  New Dwellings 7,278 6,284 3,085 3,223 4,282 4,811 5,834

  % change 0.5 -13.7 -50.9 4.5 32.9 12.4 21.3

  Renovations 4,707 5,117 5,321 5,113 4,983 5,035 5,189

  % change 6.1 8.7 4.0 -3.9 -2.5 1.0 3.1

  Total Acquisition Costs 1,338 1,539 1,679 1,566 1,475 1,470 1,496

  % change -1.8 15.0 9.1 -6.7 -5.8 -0.4 1.8

  Other Residential Construction 108 114 116 114 114 116 119

  % change 8.3 5.1 1.9 -1.6 -0.3 1.7 3.2

Housing Starts, Units 39,195 33,852 16,619 17,362 23,071 25,920 31,417

% change 7.6 -13.6 -50.9 4.5 32.9 12.3 21.2

Source:  Statistics Canada and Central 1 CU forecast.

Real Non-residential Construction Investment: British Columbia

$ 2002 Millions 2007 2008 2009 2010 2011 2012 2013

Engineering Construction 7,207 8,398 6,881 6,946 7,490 8,947 9,750

 % change -7.3 16.5 -18.1 0.9 7.8 19.4 9.0

Building Construction 4,620 4,578 4,409 4,400 4,618 4,778 4,940

 % change 5.4 -0.9 -3.7 -0.2 5.0 3.5 3.4

  Commercial 1,715 1,730 1,501 1,461 1,505 1,540 1,544

  % change 11.5 0.9 -13.2 -2.7 3.0 2.4 0.3

  Industrial 930 1,062 876 822 921 1,038 1,145

  % change -2.9 14.2 -17.5 -6.1 12.0 12.8 10.3

  Institutional-Government 1,975 1,786 2,033 2,117 2,193 2,199 2,250

  % change 4.7 -9.6 13.8 4.2 3.6 0.3 2.3

Total non-residential Construction 11,827 12,976 11,291 11,346 12,109 13,724 14,690

 % change -2.7 9.7 -13.0 0.5 6.7 13.3 7.0

Source:  Statistics Canada and Central 1 CU forecast.
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GDP by Industry ($2002 Millions): British Columbia

2007 2008 2009 2010 2011 2012 2013
Total 150,412 152,388 150,848 153,853 156,705 161,415 167,507

   % change 2.7 1.3 -1.0 2.0 1.9 3.0 3.8

Agriculture 1,175 1,148 1,139 1,161 1,189 1,218 1,261

   % change 3.8 -2.3 -0.8 1.9 2.4 2.4 3.5

Forestry & Logging 3,277 2,679 2,456 2,486 2,630 2,784 3,005

   % change -8.0 -18.3 -8.3 1.2 5.8 5.9 7.9

Oil & Gas Mining 3,301 3,315 3,273 3,288 3,319 3,363 3,411

   % change -0.4 0.4 -1.3 0.4 0.9 1.3 1.4

Other Mining 1,228 1,265 1,205 1,125 1,170 1,161 1,351

   % change -1.9 3.0 -4.7 -6.7 4.0 -0.8 16.4

Fish, Hunting & Trapping 130 126 124 123 123 127 131

   % change -14.1 -2.8 -1.6 -0.9 0.5 2.6 3.3

Manufacturing 15,592 14,503 14,108 14,647 15,394 15,846 16,558

   % change -2.3 -7.0 -2.7 3.8 5.1 2.9 4.5

  Wood Products 4,341 3,516 3,209 3,319 3,522 3,746 4,079

     % change -10.4 -19.0 -8.7 3.4 6.1 6.4 8.9

  Pulp & Paper Products 1,540 1,397 1,382 1,413 1,452 1,461 1,481

     % change -2.2 -9.3 -1.1 2.3 2.7 0.6 1.4

  Other Manufacturing 9,632 9,513 9,440 9,837 10,342 10,560 10,917

     % change 1.7 -1.2 -0.8 4.2 5.1 2.1 3.4

Utilities 3,316 3,271 3,271 3,345 3,447 3,634 3,903

   % change 8.4 -1.4 0.0 2.3 3.1 5.4 7.4

Construction 8,996 9,701 8,295 8,210 8,702 9,476 10,165

   % change -0.3 7.8 -14.5 -1.0 6.0 8.9 7.3

Transportation & Warehousing 9,691 9,833 9,788 10,028 10,037 10,323 10,638

   % change 2.6 1.5 -0.5 2.5 0.1 2.8 3.1

Retail & Wholesale Trade 17,962 18,553 18,409 18,719 19,062 19,694 20,477

   % change 7.7 3.3 -0.8 1.7 1.8 3.3 4.0

FIREL* 34,521 35,834 36,328 36,969 37,584 38,496 39,682

   % change 4.5 3.8 1.4 1.8 1.7 2.4 3.1

  Owner-Occupied Housing 16,419 17,348 18,045 18,372 18,712 19,173 19,694

     % change 4.6 5.7 4.0 1.8 1.9 2.5 2.7

  Other FIREL* 18,102 18,486 18,284 18,597 18,872 19,323 19,988

     % change 4.4 2.1 -1.1 1.7 1.5 2.4 3.4

Information, Professional,   
    Scientifi c, Managerial

15,833 16,071 15,933 16,210 16,525 16,957 17,482

   % change 4.3 1.5 -0.9 1.7 1.9 2.6 3.1

Other Services 6,400 6,559 6,565 6,722 6,615 6,763 6,963

   % change 3.7 2.5 0.1 2.4 -1.6 2.2 3.0

Accomodation & Food Services 4,572 4,655 4,722 5,116 4,720 4,804 5,039

   % change 2.2 1.8 1.4 8.3 -7.8 1.8 4.9

Education Services 7,744 7,865 7,892 7,921 8,012 8,103 8,202

   % change 3.7 1.6 0.3 0.4 1.2 1.1 1.2

Health & Social Services 9,560 9,843 10,072 10,290 10,499 10,784 11,139

   % change 1.9 3.0 2.3 2.2 2.0 2.7 3.3

Government Services 7,560 7,619 7,712 7,943 8,137 8,354 8,597

   % change 3.3 0.8 1.2 3.0 2.4 2.7 2.9

Source:  Statistics Canada and Central 1 CU forecast.    *FIREL - Finannce, insurance, real estate and leasing
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Employment by Industry (000s): British Columbia

2007 2008 2009 2010 2011 2012 2013
Total 2,266 2,316 2,274 2,267 2,294 2,355 2,441

   % change 3.2 2.2 -1.8 -0.3 1.2 2.7 3.7

Agriculture 36 34 34 33 34 35 37

   % change 4.3 -5.5 -0.1 -2.3 1.9 4.3 4.2

Other Primary 47 45 41 39 40 41 43

   % change 8.0 -4.8 -8.9 -5.1 1.6 4.2 5.4

Manufacturing 205 187 183 180 187 190 199

   % change 3.8 -8.7 -2.2 -1.9 3.8 2.0 4.5

Utilities 10 14 15 16 16 18 19

   % change 19.8 38.3 5.8 5.4 1.6 10.4 4.6

Construction 197 220 194 182 187 195 207

   % change 9.8 11.9 -11.9 -6.2 2.9 3.8 6.6

Transportation & Warehousing 126 128 126 125 126 132 138

   % change 5.1 2.2 -1.6 -0.9 0.8 4.8 4.1

Trade 365 355 343 350 353 360 372

   % change 3.2 -2.9 -3.1 1.9 1.0 1.9 3.3

FIREL* 145 147 144 142 143 149 155

   % change 5.1 1.6 -2.0 -1.8 1.1 4.1 4.0

Professional, Scientifi c, Managerial 383 396 391 387 394 406 421

   % change 0.8 3.4 -1.1 -1.2 1.8 3.1 3.7

Accomodation & Food Services 173 177 177 183 176 181 189

   % change 1.3 2.6 -0.3 3.9 -3.9 2.8 4.0

Education Services 156 162 165 165 166 166 167

   % change 0.1 3.6 1.7 0.5 0.6 0.0 0.7

Health & Welfare Services 240 246 254 258 262 268 275

   % change 3.2 2.4 3.4 1.6 1.5 2.2 2.7

Other Services 88 102 101 100 99 103 107

   % change -3.1 15.6 -0.9 -1.3 -0.1 4.0 3.6

Government Services 96 103 105 107 109 109 112

   % change 5.0 7.5 1.6 2.3 1.8 0.2 2.3

Source:  Statistics Canada and Central 1 CU forecast.    * FIREL - Finance, insurance, real estate and leasing

B.C. Labour Market Indicators

2007 2008 2009 2010 2011 2012 2013

Source Population, 000s 3,571 3,642 3,708 3,770 3,832 3,896 3,965

   % change 1.7 2.0 1.8 1.7 1.6 1.7 1.8

Participation Rate % 66.3 66.6 65.7 65.0 64.7 64.6 64.9

Labour Force, 000s 2,366 2,426 2,436 2,451 2,480 2,516 2,575

   % change 2.7 2.5 0.4 0.6 1.2 1.5 2.4

Employment, 000s 2,266 2,316 2,274 2,267 2,294 2,355 2,441

   % change 3.2 2.2 -1.8 -0.3 1.2 2.7 3.7

Unemployment,000s 100.1 110.1 162.4 183.6 186 160.8 133.8

Unemployment Rate % 4.2 4.5 6.7 7.5 7.5 6.4 5.2

Average Weekly Hours 33.6 33 32.4 32.4 32.5 32.8 33.1

   % change 1.2 -1.7 -1.9 0.0 0.2 0.9 1.0

Average Hour Wage Rate % chg. 2.1 3.1 1.9 0.3 -0.3 0.6 2.1

Unit Labour Costs % change 1.4 -0.3 -1.7 -0.1 -1.1 -0.8 0.1

Source:  Statistics Canada and Central 1 CU forecast.



B.C. Income Components ($ Millions)

2007 2008 2009 2010 2011 2012 2013

Personal Income 151,836 158,367 155,335 154,742 159,009 170,157 185,570

   % change 6.8 4.3 -1.9 -0.4 2.8 7.0 9.1

Labour Income 99,894 105,424 102,875 101,713 102,865 107,168 114,586

   % change 6.3 5.5 -2.4 -1.1 1.1 4.2 6.9

Interest, Dividends, & Investment 18,804 18,221 16,499 15,602 16,918 21,863 27,767

   % change 10.5 -3.1 -9.4 -5.4 8.4 29.2 27.0

Government Transfers 19,234 20,029 21,514 22,547 23,468 24,228 25,120

   % change 7.0 4.1 7.4 4.8 4.1 3.2 3.7

Unincorporated Business 14,336 15,130 14,827 15,222 16,080 17,221 18,451

   % change 5.1 5.5 -2.0 2.7 5.6 7.1 7.1

Other Transfers 703 761 789 814 846 894 949

   % change 5.4 8.2 3.8 3.1 4.0 5.6 6.2

Disposable Income 117,363 122,502 120,632 120,688 124,608 133,581 145,813

   % change 6.5 4.4 -1.5 0.0 3.2 7.2 9.2

Taxes & Contributions 34,473 35,864 34,703 34,054 34,401 36,576 39,758

   % change 7.8 4.0 -3.2 -1.9 1.0 6.3 8.7

Corporate Profi ts Before Tax 21,384 21,135 19,977 22,661 26,423 28,729 30,632

   % change -3.2 -1.2 -5.5 13.4 16.6 8.7 6.6

Source:  Statistics Canada and Central 1 CU forecast.

Population Components: British Columbia

2007 2008 2009 2010 2011 2012 2013

Population, 000s 4,310.3 4,381.5 4,450.4 4,515.3 4,580.7 4,650.9 4,729.0

 % change 1.6 1.7 1.6 1.5 1.4 1.5 1.7

Births, 000s 42.3 44.0 44.2 44.9 45.5 45.8 46.2

Deaths, 000s 30.9 32.5 32.0 33.0 33.9 34.9 35.9

Natural Increase, 000s 11.5 11.5 12.3 11.9 11.5 10.9 10.4

Net Migration, 000s 55.3 59.1 56.6 52.9 53.9 59.3 67.7

   Net International, 000s 40.3 47.6 51.1 49.8 47.1 49.5 53.2

   Net Interprovincial, 000s 15.0 11.4 5.5 3.1 6.8 9.8 14.4

Source:  Statistics Canada and Central 1 CU forecast.  As of Ju;y 1st.
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Appendix E 
CAPITAL EXPENDITURES 

 
 
 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 

 

Category A Capital Historical Information 
 

Referenced in 2010 2011 Revenue Requirements Application, Part III, Section B, Tab 1 – page 182 

 

Table 1 - Comparison of Interior Mains Activity by Region for 2003 & 2008 

 

Region 2,003 2,008 Change
Northern 2,713 8,017 5,304

Thompson 681 20,640 19,959
North Okanagan 8,722 33,216 24,494

Central Okanagan 20,997 17,997 -3,000
South Okanagan 3,416 6,770 3,354
West Kootenays 368 12,925 12,557
East Kootenays 2,060 11,705 9,645

Total 38,957 111,270 72,313

Interior Mains Activity (metres)   2003 vs 2008

 
 

 

 

 

Referenced in 2010 2011 Revenue Requirements Application, Part III, Section B, Tab 1 – page 186 

 

Table 2 - Comparison of Service Header Mains Activity by Region for 2003 and 2008 

 
Region 2003 2008 Change

Lower Mainland West 7,061         3083 (3,978)     
Lower Mainland East 9,952         17850 7,898      
Northern 376            863 487         
Thompson 1,051         5460 4,409      
North Okanagan 918            6668 5,750      
Central Okanagan 7,265         9681 2,416      
South Okanagan 1,544         1073 (471)        
West Kootenays 272            952 680         
East Kootenays 272            1211 939         

Total 28,711       46,841    18,130     
 

 

 

 

 



 

 

 
 
 
 
April 3, 2009 
 
British Columbia Utilities Commission 
6th Floor, 900 Howe Street 
Vancouver, BC 
V6Z 2N3 
 
Attention:  Ms. Erica M. Hamilton, Commission Secretary 
 
Dear Ms. Hamilton: 
 
Re: Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”) 

2008 Year End Reports for: 
• TGI-TGVI Main Extension Report in Compliance with British 

Columbia Utilities Commission (the “Commission”) Order No. G-
152-07; and 

• TGI Vertical Subdivision Report in Compliance with Commission 
Order No. G-6-08 

 
On July 31, 2007 TGI and TGVI (collectively the “Companies”) applied to the Commission for 
changes to the System Extension and Customer Connection Policies (“TGI-TGVI System 
Extension and Customer Connection Policies Review”).  On December 6, 2007, the 
Commission issued Order No. G-152-07 and Reasons for Decision approving changes to the 
TGI-TGVI System Extension and Customer Connection Policies Review changes.  In 
Commission Order No. G-152-07 (page 37), the Companies were directed to file with the 
Commission a Main Extension report: 
 

“within 90 days of calendar year end, a Main Extension Report including the following: 
• a review of a random sampling of MX test results representing a confidence 

interval of +/-12 percent at a 95 percent confidence level and the five highest cost 
main extensions to determine if the aggregate PI thresholds need to be adjusted 
on a go forward basis in order to achieve the aggregate PI of 1.1. The review is to 
include a comparison of forecast and actual costs; consumption; and PI for the 
first five years of main extensions in the sample; 

• a concise explanation of the random sampling methodology used; and 
• a comparison of the forecast and actual cost for all service line and main 

extension installations.” 
 
On November 2, 2007, TGI applied for approval of a change to the General Terms and 
Conditions of its Tariff to allow an alternative method of providing gas service to Vertical 
Subdivision developments (“Vertical Subdivisions”).  On January 10, 2008, the Commission 
issued Order No. G-6-08 approving TGI’s application, and specified the inclusion of TGI 
Vertical Subdivisions in the Main Extension report: 
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“Terasen is directed include, in the Main Extension Report that Terasen was directed 
to file in the Commission’s Main Extension Decision, the results of TGI’s main 
extension tests to Vertical Subdivisions.”  

 
Pursuant to Commission Order No. G-152-07 and Commission Order No. G-6-08, the 
Companies respectfully submit the following as the 2008 TGI and TGVI Year End Main 
Extension and TGI Vertical Subdivision reports. 
 
We trust that the Commission will find the reports in order. If there are any questions, please 
contact Ian Miki at 604-592-7903. 
 
 
Yours very truly, 
 
TERASEN GAS INC. 
TERASEN GAS (VANCOUVER ISLAND) INC. 
 
 
Original signed: 
 
Tom A. Loski 
 
Attachments 
 
cc(e-mail only):    Registered Parties to the: 

• TGI Multi-Year PBR Settlement and Annual Reviews 
• TGVI Negotiated Settlement and Settlement Updates 
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Part A - 2008 Year End TGI and TGVI Main Extension Report  
 
We respectfully submit the TGI and TGVI Main Extension 2008 Year End Report. 
 
The report demonstrates that on a portfolio basis, the main extensions installed in 2008 are 
economical and do not harm existing customers because the average actual PI is 1.2, higher 
than the threshold of 1.1. Therefore, no change is required to the aggregate PI threshold of 
1.1. The results also demonstrate that for a significant majority of mains the current 
estimating methodology is producing good overall results and is appropriate for a large 
percentage of main extensions.  We believe this report satisfies the Commission’s 
requirements and also demonstrates our commitment to improvement and prudently 
processing main extension applications. 
 
The report is presented below. 
 
 
Background 
 
On July 31, 2007, TGI and TGVI (collectively the “Companies”) applied to the Commission 
for changes to the System Extension and Customer Connection Policies (“TGI-TGVI System 
Extension and Customer Connection Policies Review”).  On December 6, 2007, the 
Commission issued Order No. G-152-07 and Reasons for Decision approving changes to the 
TGI-TGVI System Extension and Customer Connection Policies Review.  In Commission 
Order No. G-152-07 (page 37), the Companies were directed to file with the Commission a 
Main Extension (“MX”) report: 
 

“within 90 days of calendar year end, a Main Extension Report including the 
following: 

• a review of a random sampling of MX test results representing a 
confidence interval of +/-12 percent at a 95 percent confidence level and 
the five highest cost main extensions to determine if the aggregate PI 
thresholds need to be adjusted on a go forward basis in order to achieve 
the aggregate PI of 1.1. The review is to include a comparison of 
forecast and actual costs; consumption; and PI for the first five years of 
main extensions in the sample; 

• a concise explanation of the random sampling methodology used; and 
• a comparison of the forecast and actual cost for all service line and main 

extension installations.” 
 
 
TGI and TGVI Main Extension Test 
 
The results presented in this report demonstrate that the overall or portfolio based 
assessment of main extensions is appropriate. For the 2008 main extensions, the average 
actual PI is 1.2, higher than the threshold of 1.1. Therefore, no change is required to the 
aggregate PI threshold of 1.1. An average actual PI higher than the threshold means that 
from a portfolio view, the main extensions are economical and not harming existing 
customers. When reviewing main extension costs on a portfolio basis, the results 
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demonstrate that for a significant majority of mains, the current estimating methodology is 
producing good results. However, we have also identified areas of improvements to the cost 
estimating process. Based on these results, we believe the portfolio based model of 
assessing main extensions makes sense and is appropriate. 
 
The TGI and TGVI MX Test is a twenty year discounted cash flow analysis which compares 
the present value (“PV”) of cash inflows to the PV of the cash outflows for a proposed system 
extension. The cash inflows of the MX test are the revenues from rates and fees paid by 
customers served by the main extension. The revenues used in the test are delivery margin 
revenues and do not include the commodity cost recovery charge or the midstream cost 
recovery charge. The cash outflows are the estimated costs for TGI and TGVI to build and 
operate the system in the first five years of the main extension including capital costs for 
materials and installation of the main, service line and meter, on-going operating and 
maintenance costs and upstream system improvement costs.  
 
The MX Test is used to determine a PI that represents a ratio of the PV of expected 
revenues to the PV of expected costs. If the PI is 0.8 or greater then the system extension 
can proceed without the need for a customer contribution. If the PI is less than 0.8, a 
customer contribution would be required to make up the shortfall in order that the system 
extension can be built without negative economic impact to existing customers. The 
Commission has also approved a portfolio based or aggregate PI of 1.1 as a threshold for all 
main extensions completed on an annual basis.  
 
 
Total Data Set and Random Sampling Methodology 
 
For the purposes of this report, the total data set for the 2008 main extensions was 
determined based on the following three criteria: 
 

1. All MX Tests undertaken in 2008; 
2. All main segments within the MX Test are installed in 2008; and 
3. All completed main segments are “Technically Completed” by October 31, 2008. 

 
Referring to criteria #2, larger main extensions such as subdivisions are typically comprised 
of more than one main segment.  Therefore, to assess the total cost of the main extension it 
is the Companies’ view that all main segments included in the MX test must be installed in 
order to be included in the data set required for the report. 
 
Referring to criteria #3, it is our view that all complete main segments must also be 
“Technically Complete” (or “TECO”) by October 31, 2008. TECO is an internal job tracking 
status which confirms that the paperwork associated with the installation has been received 
from the field crew and entered into the job tracking system. The October 31, 2008 criteria is 
based on the Companies’ policy of waiting 60 days after TECO to allow for a reasonable 
amount of time to capture outstanding costs and invoices prior to confirming the actual cost 
of the installation at the end of December 31, 2008.  Those main extensions and segments 
which do not meet the criteria will be excluded from the total data set and evaluated for the 
preparation of next year’s report. 
 
It is noted that one significant TGVI main extension was not included in this report. The 
Shawnigan Lake Road main extension (8.5 km long, 114mm Distribution Pressure) was not 
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included in the total data set because the installation commenced in summer 2008 but was 
not completed until early 2009. The Shawnigan Lake Road main extension is referenced 
again in the sub-section titled “Variance Review”. This main extension will be included and 
evaluated in next year’s report. 
 
Based on the above criteria, the total data set includes 439 main extensions.  282 of those 
were installed for TGI and the remaining 157 were installed for TGVI.  To obtain a random 
sample with a confidence interval of +/-12 percent (at a 95 percent confidence level), a 
sample size of 58 is required.  This was determined through the use of a “Sample Size 
Calculator” which is available online through the Neag School of Education at the University 
of Conneticut (http://www.gifted.uconn.edu/siegle/research/Samples/samplecalculator.htm).  
To determine an appropriate sample size, one simply inputs the population size (439) along 
with the required confidence interval (+/-12 percent), and the sample size is then calculated 
(58).  To draw a random sample of 58 main extensions from the population size of 439, SAS 
(a statistical analysis system) was used.  By loading the 439 main extension notification 
numbers (an identification number) into SAS, a random sample of 58 was drawn. 
 
 
Analysis 
 

• the average forecast and actual costs for all mains installed during 2008; 

Forecast versus Actual Costs 
 
A review of forecast versus actual costs for mains installed during 2008 has not only 
indicated the current estimation process is reasonable, but has also helped identify 
opportunities to further enhance the process, ultimately leading to an even greater level of 
accuracy when estimating main installation costs in the future.  The following tables and 
graph illustrate: 
 

• the average forecast and actual costs for a random sample taken from all mains 
installed during 2008; 

• the distribution of cost variances (forecast versus actual) for all mains installed during 
2008; and 

• the PI for all mains installed during 2008. 
 

Forecast Costs Actual Costs % Difference
TGI 4,509,905 $5,532,275 18%
TGVI $2,429,162 $2,901,345 16%
Totals $6,939,068 $8,433,620 18%

MAINS (Total Data Set of 439)

All mains installed in 2008: 
 

 
 
Overall, the variance between forecast and actual costs for both Companies is 18%, and 
there is no material difference between the variances seen for TGI and TGVI. A discussion of 
the variance is presented in the sub-section below titled “Variance Review”. 
 

http://www.gifted.uconn.edu/siegle/research/Samples/samplecalculator.htm�
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Forecast Costs Actual Costs % Difference
TGI $352,046 $438,861 20%
TGVI $264,194 $300,613 12%
Totals $616,239 $739,475 17%

MAINS (Random Sample of 58)

Random sample of mains installed in 2008: 
 

 
 
Overall, the variance between forecast and actual costs when analyzing a random sample of 
all mains installed during 2008 is in line with that of the total data set.  The portion of the 
random sample related to TGVI mains installed shows a slightly lower variance, which when 
considering the overall variance for TGVI is attributed to sampling variability. 
 

Company
Average Forecast 

PI Average Actual PI
TGI 1.3 1.2
TGVI 1.6 1.4
Combined 1.4 1.2

Profitability Index: 
 
As discussed earlier, the PI indicates the ratio of cash inflows to outflows (on a net present 
value basis).  The following table illustrates the average PI calculated at the time the 
estimate was created (“Average Forecast PI”), and also the average PI calculated by 
replacing the forecast costs with actual costs (“Average Actual PI”).  Note that “Average 
Actual PI” is still an estimate, as the consumption figures are still estimates. 

 

 
 

On a portfolio basis, the Average Actual PI is 1.2 and is higher than the aggregate PI 
threshold of 1.1. Therefore, no change is required to the aggregate PI threshold of 1.1. The 
Average Actual PI includes actual costs which are approximately 18% higher than forecast.   
An Average Actual PI of 1.2 means that the main extensions economical and are not having 
a negative impact on existing customers. The results also supports our view that the current 
process for estimating main installation costs is reasonable as it is producing positive 
economic results on an overall basis. 
 
Variance Review 
 
For all of the mains in the total data set, the forecast cost was determined using a 
geographically based unit-length or “geo-code” methodology.  As presented above, the geo-
code methodology resulted in an 18% variance between forecast and actual costs for both 
Companies.  One reason for the variance is increasing labour, paving and material rates in 
2008. A cost variance distribution of the mains installed in 2008 is presented below:  
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The histogram illustrates the dollar variance between the actual and forecast costs of all 
2008 main extensions.  Further analysis was conducted to assess the impact of unfavourable 
variances.  By excluding the top 10% of mains (44 mains) that had unfavourable variances 
(actual costs exceed forecast costs), the average variance was seen to decrease from 18% 
to 4%. This means that for 90% of the mains (395 mains), the average variance is a modest 
4%, while the Average Actual PI for the portfolio portion of 395 mains is 1.4, as compared to 
an overall value of 1.2.  Therefore, on a portfolio basis, we conclude that the geo-price 
methodology is producing good overall results and is appropriate for the vast majority of main 
extensions.   
  
However, we recognize the need for improvements to the cost estimating process therefore, 
a detailed variance review was performed on the mains which were identified as having an 
unfavourable variance from the above histogram. The objective of the detailed variance 
review was to identify opportunities to refine the estimation process in order to achieve a 
greater level of accuracy.  The review process revealed that approximately 10% of all main 
extensions installed in 2008 had similar characteristics, both site specific and unique that 
explain, at least in part, the variance between actual and forecast costs.  Therefore, we 
believe the geo-code methodology is not the most appropriate estimating method for this 
small portion of main extensions.  By examining the site specific characteristics, we have 
developed a set of criteria for determining whether or not a particular main installation will 
follow the geo-code methodology or a more detailed estimation process.  The detailed 
estimation criteria are: 
 

1) Main length exceeds 1,000 meters 
 

2) Initial estimate (through existing process) exceeds $100,000 
 

3) Non-standard requirements exist. These include situations such as bridge crossings, 
highway crossings, directional drillings, crossing fish bearing watercourses, or where 
archeological permits are required. 
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For main installations that fit into the any of the above criteria, the Companies have 
developed and implemented additional controls and management oversight in the main 
installation process.  This includes an increase to the number of sight visits to confirm 
requirements, a more detailed estimate process, and also a more formal review process. The 
Companies anticipate that the detailed estimating process will reduce the variance between 
the forecast and actual cost for those applicable mains and will also reduce the overall 
variance for those mains included in the data set. 
 
As referenced earlier in the report, the Shawnigan Lake Road main extension was not 
included in the total data set but contributed to the detailed variance review.  The reason for 
inclusion in the review is because in the fall of 2008 management was informed that the 
actual costs would significantly exceed the forecast cost.  In an effort to proactively manage 
the unfavourable variance, a detailed review of the main extension was immediately initiated 
and a project manager was assigned to oversee the completion of the installation. The 
detailed review identified opportunities for several process improvements and contributed to 
the development of the detailed estimation criteria above. The Shawnigan Lake Road main 
extension will be included and evaluated in next year’s report. 
   

Name Location Actual 
Length (m)

Total 
Forecasted 

Attachments

Projected 
Attachments 

(Year 1)

Installed 
Attachments 

(YTD)

TECO Date Forecasted 
P.I.

Forecasted 
Costs

Actual 
Costs

Trans-Canada Hwy Savona 13873 511 135 0 2008-09-12 0.9 $950,140 $833,569
Juniper Rd Naramata 1866 44 10 0 2008-07-22 1.7 $24,141 $119,211

Crystal Creek Dr Anmore 791 22 22 2 2008-10-21 1.0 $30,876 $115,364
163 & 61A Ave Surrey 2786 171 50 23 2008-04-23 1.4 $77,032 $114,145

Rio  Dr Kelowna 2312 92 40 0 2008-09-15 0.7 $90,674 $112,712

TGI 2008 HIGHEST COST MAINS

Highest Cost Main Extensions 
 
As part of the annual main extension review process, a more formal review of the high cost 
main installations has been conducted.  The geo-code methodology was used to determine 
the forecast cost for the all of the main extensions including the five highest cost main 
extensions.  The 2008 main extensions for TGI and TGVI are presented below:   
 

 
 

Name Location Actual 
Length (m)

Total 
Forecasted 

Attachments

Projected 
Attachments 

(Year 1)

Installed 
Attachments 

(YTD)

TECO Date Forecasted 
P.I.

Forecasted 
Costs

Actual 
Costs

Players Dr Langford 1901 74 74 0 2008-05-23 1.5 $237,392 $219,888
 French Rd Sooke 1324 50 50 6 2008-04-07 1.2 $68,993 $159,929

Hutchinson Rd Cobble Hill 1523 75 41 5 2008-04-07 1.4 $81,857 $86,812
Sewell Rd Colwood 1083 25 10 15 2008-04-07 1.0 $45,187 $83,822
Phillips Rd Sooke 652 87 86 0 2008-10-20 0.9 $196,787 $75,997

TGVI 2008 HIGHEST COST MAINS

 
 
A review of the above main extensions confirms that nine of the ten mains extensions fit at 
least one of the detailed estimation criteria presented above.  This means the detailed 
estimating process would have been applied to all but one of the above main installations.  
 
The detailed estimating process would allow for adequate consideration of the site specific 
conditions. Therefore, it is expected that the forecast costs would have been significantly 
closer to the actual costs if the more detailed estimating process had been applied. The 
effect would result in an overall reduction in the variance for those mains included in the total 
data set.   
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The following two paragraphs describe the primary reasons for the significant cost variances, 
by company. 
 
For TGI, the top five costing main installations with significant variances have explanations 
that are reasonable.  There were unexpected ground conditions which included rocky terrain, 
increases in road grade, and also unexpected paving activity.  Difficulties locating foreign 
underground utilities also contributed to the variances.  These unexpected situations resulted 
in additional costs for labour, repair & restoration, backfill & compaction, and road base 
materials.  
  
For TGVI, the top five costing main installations with significant variances have explanations 
that are also reasonable.  Unforeseen rock, increased asphalt removal, increased road 
restoration costs, and re-staking due to revised land base plans all contributed towards these 
variances.  In one case (Phillips Rd, Sooke) the main was only 50% completed as it was put 
on hold by the developer.   
 
As discussed above, nine of the ten top costing main installations in 2008 would have been 
estimated using the more detailed approach.  And, given the variance explanations above, 
the more detailed approach would have resulted in a greater level of accuracy in the forecast 
costs. The expected result would be an overall reduction in the variance for those mains 
included in the total data set.  
 
Attachments and Consumption 
 
In the MX Test, the total forecast customer attachments and the forecast customer 
attachments from Year 1 to Year 5 are determined through discussions with the developers. 
Actual customer attachments do not occur until after the main installation and typically occur 
over a period of time as homes and businesses become ready for gas service. For the 2008 
main extensions, a full year has not passed which means a comparison of forecast to actual 
year one attachments is not valid at this time. However, some comments are presented 
based on the results available to date. Referring to the five highest cost mains for TGI and 
TGVI, the mains which were installed or TECO in the first half of the 2008 had, in general, 
lower than forecast attachments. An explanation is at the time the main extension test was 
processed (early 2008), the builders and developers were optimistic and forecasted high 
home construction volumes to continue. However, signs of a weakening economy became 
evident in mid-2008 and as a result the attachment rate for the latter part of 2008 continued 
to decrease significantly. Similarly, for those mains installed late in 2008, the actual 
attachments were significantly lower than forecast due to the slowing economy and 
significantly lower home building levels. It is anticipated that Year 1 attachment values will be 
available for next year’s report. The graph below reveals the declining number housing starts 
and customer attachments (for TGI and TGVI combined) in the past 2 years: 
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For the 2008 main extensions, as attachments occurred throughout the year, annualized 
consumption is not realized during the first year of attachment. In Year 2 of an attachment, 
normalized annualized consumption is generally realized. It is anticipated that one year of 
normalized, annualized consumption values will be available for next year’s report.  
 

Company
Average 

Forecast PI
TGI 1.3
TGVI 1.6
Combined 1.4

Profitability Index 
 
As presented earlier in the report, the average forecast and average “actual” PI (based on 
average actual costs) for each Company is greater than the aggregate annual PI of 1.1. The 
aggregate PI looks at the main extensions on a portfolio or overall basis. 
  

 

 
 
Since actual year one attachments and normalized, annualized consumption is unavailable, 
MX Tests incorporating those year one actual attachments and consumption values can not 
be performed for this report. It is anticipated that one year of attachment and consumption 
values will be available for next year’s report.  In next year’s report, the Companies propose 
to re-evaluate the MX Tests using average actual values for: attachments, consumption, 
service line costs and main costs. The results will provide a comparison between the forecast 
and actual PI for the random sample and 5 highest cost main extensions. 
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MX Test Updates 
 

• Service Line Installation Fee  

Parameter Update 
 
The MX Test contains a wide variety of parameters of which some are common to all rate 
classes while others are rate class specific.  The common parameters for both TGI and TGVI 
are: 
 

• Application Fee - New Installation 
• Account Transfer Fee  
• Overhead Rate  
• CCA Class 1  
• Discount Rate  
• System Improvement  
• Income Tax Rate & Surcharge  
• Property Tax Rate  
• Working Capital  

 
The parameters specific to rate classes for both TGI and TGVI are: 
 

• O&M per Customer  
• 1% in Lieu Rate  
• Basic Charge  
• Delivery Charge  

 
The parameters above are reviewed annually and updated as appropriate in January 2009. 
 

The service line costing model is a tool used to estimate the cost of new service lines. On an 
annual basis, the Companies assess the methodology used to determine service line cost 
parameters for the costing model and implement any resulting changes early the following 
year.  For 2009, the service line costing model was updated using a linear regression (or 
best fit line) methodology which was used for the prior update based on 2008 historical costs. 
For 2009, the methodology was adjusted to appropriately reflect the cost of 
mobilizing/demobilizing a crew to the installation. This adjustment resulted in a flatter slope 

Geo-Code Update 
 
As described in the TGI-TGVI System Extension and Customer Connection Policies Review, 
the cost of main extensions and service lines are forecast based on data from the prior year 
and adjusted, when necessary, to reflect anticipated changes in either inflation or operating 
policies. 
 
Though the costing models for main extensions and service lines had remained unchanged 
for several years, forecast versus actual costs were reviewed periodically by operations 
personnel.  The review has resulted in the need to make minor adjustments to the costing 
models.   
 
Service Lines 
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or lower unit length cost which translated into a lower average cost for longer service lines 
and a higher average cost for shorter service lines. Data on direct costs of service lines for 
2008 was extracted from the Companies’ financial information system.  The data set was 
then analyzed on a geographical basis, which represent the various operating regions within 
the TGI and TGVI service territories (“zones”).  Updated parameters were then developed for 
each zone and inflated by 2.5% to reflect potential increases in both internal and external 
costs associated with service line installations.   Based on these values, the forecast cost of 
a typical 17 meter service line has slightly increased to approximately $1,185 on average 
across TGI’s service territory.   Likewise the average cost in TGVI’s service territory has 
decreased to $1,228 primarily as a result of an adjustment to the linear regression (best fit 
line) methodology to establishing an appropriate service line cost.  The improvement include 
an increase in the “fixed” charge to more appropriately reflect the current cost of 
mobilizing/demobilizing a TGVI crew to an installation and a corresponding decrease to the 
unit length installation charge to provide a best fit line through the service line data.  For 
TGVI service lines greater than 7 meters, the average service line cost will be lower than the 
previous year. These are compared to the forecast costs that would result from the values 
prior to the update. 
  

Average Service Line Costs 
17m Service

2009 2008
TGI $1,185 $1,184
TGVI $1,228 $1,407  

 
 

Main Extensions 

The forecast costing model was also updated for main extensions.  Consistent with the 
service line analysis, data was extracted from the same source and analyzed on a 
geographical basis.  Only data from 2008 main extensions was used which was then 
adjusted for inflation to arrive at the pricing model for 2009.  The updated 2009 main 
extension geo-codes or geographically based unit-length price show increases greater than 
the patterns found with the service line pricing. 
 
 

Main Extension Geo Codes ($/m) 2009 2008
TGI Weighted Average $37.59 $35.65
TGVI Weighted Average $61.35 $50.07  

 
The geo-codes above are reviewed annually and were updated in January 2009. 
 

The current process for pricing or determining the forecast cost of service lines and main 
extensions is based on a geographically based unit-length price or “geo-code” methodology. 
As part of the annual geo-code review process, the Companies determined that for a small 
percentage of service and main installations (approximately 10%), the geo-code 
methodology is not the most appropriate estimating method due to unique, site specific 
requirements. Examples of site specific requirements are: long or high cost mains (greater 
than 1,000 meters or construction costs greater than $100,000), highway/bridge crossings, 

Cost Estimating Improvements  
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directional drillings, crossing fish bearing watercourses, archaeological permits, etc. For 
these types of installations the Companies have implemented a new detailed estimating 
process to improve the accuracy of the forecast cost. The new process includes: the 
development of criteria to identify main extensions which require detailed estimating, 
increased site visits to confirm site requirements, and management review of the cost 
estimate. In addition, the Companies have also implemented additional controls and 
management oversight in the main installation process to monitor and manage the actual 
costs. The process improvements were implemented in early 2009 and the results will be 
continuously monitored.  
 
 
Conclusion 
 
The report demonstrates that on a portfolio basis, the main extensions installed in 2008 are 
economical and do not harm existing customers because the average actual PI is 1.2, higher 
than the threshold of 1.1. Therefore, no change is required to the aggregate PI threshold of 
1.1. The results also demonstrate that for a significant majority of mains, the geo-price 
methodology is producing good overall results and is appropriate for a large percentage of 
main extensions. However, we have identified the need to apply a detailed cost estimating 
methodology (to approximately 10% of main extensions) to address unique and site specific 
conditions that are not adequately addressed by the geo-code methodology.  We have 
implemented the detailed cost estimating process improvements and are committed to 
monitoring the results. We expect the overall results to reveal forecast costs which are closer 
to actual costs which in turn will increase the Average Actual PI. We believe the 2008 TGI 
and TGVI Main Extension Report satisfies the Commission’s requirements and also 
demonstrates our commitment to improvements and prudently processing main extension 
applications. 
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Part B – 2008 Year End TGI Vertical Subdivision Report  
 
We respectfully submit the TGI Vertical Subdivision (“VSD”) 2008 Year End Report. 
 
The report demonstrates that on a portfolio basis, the VSDs installed between 2003 and 
2008 are highly economical and do not harm existing customers because the average actual 
PI is 1.8 and is significantly higher than the aggregate PI threshold of 1.1. Therefore, no 
change is required to the aggregate PI threshold of 1.1. On a portfolio basis, the variance 
between actual versus forecast cost is low which demonstrates that our cost estimating 
methodology is producing good overall results. In addition, we have continued to refine our 
forecast consumption methodology to achieve a forecast consumption which is closer to 
actual consumption. We believe this report satisfies Commission’s requirements and also 
demonstrates our commitment to improvement and prudently processing VSDs. 
 
 
Background 
 
Commission Order No. G-6-08 specified the inclusion of TGI Vertical Subdivisions in the 
Main Extension report: 
 

“Terasen is directed include, in the Main Extension Report that Terasen was 
directed to file in the Commission’s Main Extension Decision, the results of TGI’s 
main extension tests to Vertical Subdivisions.”  

 
The 2008 TGI VSD report is presented below. 
 
 
Main Extension Test 
 
The Main Extension Test is used to assess the economic viability of each VSD.  
 
 
Data  
 
For the purposes of this report, the data set for the VSDs was based on the following criteria 
which is similar to the criteria used for the main extensions: 
 

1. All VSDs completed and installed after the 3rd quarter of 2003; and 
2. All completed VSDs are Technically Complete by October 31, 2008. 

 
Referring to criteria #1, the necessary customer information is only available beginning from 
the 3rd quarter of 2003. 
 
Referring to criteria #2, it is our view that all completed VSDs must also be “Technically 
Complete” (or “TECO”) by October 31, 2008. TECO is an internal job tracking status which 
confirms that the paperwork associated with the installation has been received from the field 
crew and entered into the job tracking system. The October 31, 2008 criteria is based on the 
Company’s policy of waiting 60 days after TECO to allow for a reasonable amount of time to 
capture outstanding costs and invoices prior to confirming the actual cost of the installation at 
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the end of December 31, 2008.  Those VSDs which do not meet the criteria will be excluded 
from the data set and evaluated for the preparation of next year’s report. 
 
Based on the above criteria, the data set for this report includes 76 VSDs and includes all 
those completed from 2003 to 2008. Of the 76 VSDs, there are 25 located in the Interior 
region, while the remaining 51 are located within the Lower Mainland region.   
 
 
Analysis 
 

Forecast Costs Actual Costs % Difference

$2,752,746 $2,887,040 5%

TGI Vertical Subdivisions (Total data set of 76) 

Forecast versus Actual Costs 
 
The forecast cost for each VSD is determined using a detailed estimating methodology. For 
the data set, the variance between the forecast and actual costs is 5% as presented below:  
 

 

 
 

Based on this result we believe the detailed estimating methodology is producing good 
overall results and is appropriate for VSDs. 
 
A review of the cost variances for each individual VSD project was undertaken, to identify 
any opportunities for improvement to the current estimating process.   As seen in the 
following histogram, the distribution of cost variances for the individual VSD projects is 
relatively normal. 
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Forecast vs Actual Costs - TGI Vertical Subdivisions
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The histogram illustrates the dollar variance between the actual and forecast costs of the 
2003 to 2008 VSDs. Further analysis was conducted to assess the impact of unfavourable 
variances (actual costs exceeded forecast costs). By excluding 5% of the VSD’s (4 VSDs) 
that had the highest unfavourable variances, the average actual variance was seen to 
decrease from 5% to approximately 1%. This means that for 95% of the VSDs (72 VSD’s), 
the variance is approximately 1% while the Average Actual PI (which is described below) for 
the portfolio portion of 72 VSD’s is 2.0 as compared to an overall value of 1.8. Therefore, on 
a portfolio basis the detailed estimating methodology is producing good overall results and is 
appropriate for VSDs.  
 
For VSDS, the increase in actual costs is primarily attributed to building design changes and 
field changes which occurred after the gas design was completed. We will continue to work 
with developers and their designers during the gas design phase to estimate a forecast cost 
which are closer to actual cost. 
 

 
Attachments and Consumption 
 
In the MX Test, the total forecast customer attachments and the forecast customer 
attachments from Year 1 to Year 5 are determined through discussions with the developers. 
For VSDs, the number of units or premises is determined in the design process.  Unlike main 
extensions, all (in most cases 100%, the exception is due to design changes during building 
construction) of the forecast customer attachments are observed in Year 1, specifically after 
the header (gas main in the building) and meter installations and once the building is 
completed and deemed ready for occupancy.  
 



TERASEN GAS INC. 
2008 Year End TGI-TGVI Main Extension & TGI Vertical Subdivision Reports  
Compliance Filings Order No. G-152-07 and Order No. G-6-08 

 

  

Page 15 

For the data set, the actual consumption is approximately 60% lower than the forecast 
consumption. The primary reason for this variance was the use of, what has proven to be,  
optimistic forecast consumption values. Not withstanding this consumption forecasting 
variance, on a portfolio basis the average actual PI is 1.8 and is significantly higher than the 
aggregate PI threshold of 1.1 as presented in the next section. From 2003 to 2008, we 
gained a greater understanding of the VSD market and consumer behaviour. For example, 
we have observed that some occupants are not full time or year round consumers because 
the units have been purchased by non-residents or for investment purposes. To address the 
variance between the forecast and actual consumption, we have gradually made 
improvements to the forecast consumption methodology between 2003 to 2008 as described 
below: 
 

• 2003 - The forecast consumption for each premise was determined assuming 
standard residential annual consumption values (per appliance).   

 
• 2004 - The residential consumption values were adjusted downwards as a result of 

the “2002 Residential End Use Study (2004)”.  
 

• 2007 - It was recognized that the forecast consumption values were still optimistic. 
Therefore process improvements were implemented such that each VSD project was 
assessed individually and the forecast consumption values were adjusted 
appropriately (downwards) to more accurately reflect actual consumption.   

 
• 2008 - As per Commission Order G-6-08, the MX Test inputs were updated to reflect 

that larger developments, such as VSDs, often require several months before all units 
are occupied and normal consumption patterns established. To explain further, as 
units become occupied throughout the year, annualized consumption is not realized 
during the first year of attachment. In Year 2 of an attachment, normalized annualized 
consumption is generally realized.  

  
The following table presents a history of the revised appliance loads: 
 

Appliance 2003 2004 2008
Water Heater 33.5 20.7 Individually estimated

Fireplace 30.0 15.7 Individually estimated
Range 9.5 8.4 Individually estimated
Dryer 6.5 3.9 Individually estimated

Forecast Appliance Loads (GJ/year)

 
 
A Residential End Use Study is currently underway with results expected in latter half of this 
year. The results of the study will identify whether changes to the forecast appliance loads 
are required. 
     
It is expected that the improvements to the consumption forecasting methodology 
implemented since 2007 will result in lower variances. We will continue to monitor customer 
consumption behaviour and will revise the consumption forecast methodology as necessary 
to ensure that consumption forecasts are closer to actual consumption.  
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Average Forecast PI Average Actual PI

2.4 1.8

TGI Vertical Subdivisions
(Total data set of 76 VSDs)

Profitability Index 
 
The Average Forecast and Average Actual PI (based on average actual costs, average 
actual attachments and average actual consumption) is presented below: 

 

 
 

On a portfolio basis, the average actual PI is 1.8 and is significantly higher than the 
aggregate PI threshold of 1.1. Therefore, no change is required to the aggregate PI threshold 
of 1.1. The variance between the Average Forecast PI and the Average Actual PI is due to 
the actual consumption values being lower than what was forecast.  However, even when 
incorporating the actual costs, available actual consumption and attachments, the results still 
indicate that on a portfolio basis, the VSDs are highly economical and do not harm existing 
customers.  
 
 
MX Test Updates  
 

• Service Line Installation Fee  

Parameter Update 
 
The MX Test contains a wide variety of parameters of which some are common to all rate 
classes while others are rate class specific.  The common parameters for both TGI and TGVI 
are: 
 

• Application Fee - New Installation 
• Account Transfer Fee  
• Overhead Rate  
• CCA Class 1  
• Discount Rate  
• System Improvement  
• Income Tax Rate & Surcharge  
• Property Tax Rate  
• Working Capital  

 
The parameters specific to rate classes for both TGI and TGVI are: 
 

• O&M per Customer  
• 1% in Lieu Rate  
• Basic Charge  
• Delivery Charge  

 
The parameters above are reviewed annually and updated as appropriate in January 2009. 
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Conclusion 
 
The report demonstrates that on a portfolio basis, the VSDs installed between 2003 and 
2008 are highly economical and do not harm existing customers because the average actual 
PI is 1.8 and is significantly higher than the aggregate PI threshold of 1.1. Therefore, no 
change is required to the aggregate PI threshold of 1.1. On a portfolio basis, the actual cost 
versus forecast cost had a low variance of 5% which demonstrates that our cost estimating 
methodology is producing good overall results. In addition, the results also demonstrate that 
for 95% of the VSDs, the detailed estimating methodology is producing very good overall 
results and is appropriate for a large percentage of the VSDs. We will continue to work with 
developers and their designers during the gas design phase to estimate forecast costs which 
are closer to actual costs.  We have continued to refine our forecast consumption 
methodology to achieve a forecast consumption which is closer to actual consumption.  We 
are committed to further understanding customer consumption behaviour and will update the 
consumption forecast methodology appropriately once the results of the Residential End Use 
Study become available later this year. We believe this report satisfies Commission’s 
requirements and also demonstrates our commitment to improvement and prudently 
processing VSDs. 
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OPERATING & MAINTENANCE EXPENSE HISTORY 

a) Operating & Maintenance Expense Resource View 2003- 2008 

 

Line 
No. Particulars 2003 2004 2005 2006 2007 2008

(1) (2) (3) (4) (5) (6) (7)

1 M&E Costs 36,478$       32,751$       30,927$       36,995$       41,161$       38,581$       
2 COPE Costs 22,378         22,557         23,109         22,382         21,966         23,046         
3 IBEW Costs 20,125         19,824         20,399         18,559         19,926         21,201         
4
5 Labour Costs 78,981         75,133         74,435         77,936         83,053         82,827         
6
7 Vehicle Costs 3,775           4,783           4,889           4,226           4,748           5,001           
8 Employee Expenses 3,208           2,901           3,194           3,378           3,498           4,422           
9 Materials and Supplies 4,083           4,536           4,533           4,223           4,436           5,891           

10 Computer Costs 8,991           7,693           7,265           8,086           7,489           7,391           
11 Fees and Administration Costs 21,746         24,106         27,163         33,884         25,246         27,976         
12 Contractor Costs 49,539         53,173         53,885         52,298         53,640         55,593         
13 Facilities * 10,285         9,679           9,859           10,012         10,921         10,792         
14 Recoveries & Revenue (12,622)        (10,290)        (14,392)        (14,836)        (14,058)        (14,155)        
15
16 Non-Labour Costs 89,005         96,581         96,396         101,270       95,919         102,912       
17
18
19 Total Gross O&M Expenses 167,985       171,714       170,831       179,206       178,973       185,739       
20
21 Less: Coastal Lease * -                   -                   -                   -                   -                   
22 Less: Vehicle Lease Reclass (1,918)          (1,900)          (1,911)          (1,872)          (2,008)          (1,988)          
23 Less: Capitalized Overhead (25,104)        (25,892)        (26,212)        (27,111)        (27,401)        (27,566)        
24
25 Total O&M Expenses 140,963$     143,922$     142,708$     150,223$     149,564$     156,186$     

Notes:
*The 2004 Annual Report subtracted the Coastal Lease after Gross O&M total.  For comparable reporting to 2003 the lease cost 
has been taken out of Facilities line 500-10.

TERASEN GAS INC
OPERATION & MAINTENANCE EXPENSES - RESOURCE VIEW
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b) Operating & Maintenance Expense- Activity View 2003-2008 

 

Line 
No. Particulars Reference 2003 2004 2005 2006 2007 2008

(1) (2) (3) (4) (5) (6) (7) (8)

1 Distribution Supervision 100-11 9,976$        7,616$            7,489$        7,631$        9,189$       9,514$       
2 Distribution Supervision Total 100-10 9,976          7,616              7,489          7,631          9,189         9,514         

3 Operation Centre - Distribution 100-21 5,776          6,184              5,480          6,293          6,054         6,410         
4 Asset Management - Distribution 100-22 1,195          1,339              1,437          1,382          949            1,034         
5 Preventative Maintenance - Distribution 100-23 1,298          1,379              1,515          1,536          1,484         2,202         
6 Distribution Operations - General 100-24 2,853          3,554              3,656          3,657          4,347         4,809         
7 Emergency Management 100-25 4,976          5,173              5,490          5,452          5,590         6,350         
8 Distribution Operations Total 100-20 16,099        17,629            17,578        18,319        18,424       20,805       

9 Distribution Corrective - Meters 100-31 785             1,094              1,022          925             1,090         1,286         
10 Distribution Corrective - Propane 100-32 -                  (0)                    24               3                 7                4                
11 Distribution Corrective - Leak Repair 100-33 607             652                 740             837             1,005         981            
12 Distribution Corrective - Stations 100-34 322             492                 487             421             556            729            
13 Distribution Corrective - General 100-35 207             322                 509             397             354            324            
14 Distribution Maintenance Total 100-30 1,922          2,560              2,782          2,584          3,013         3,323         

15 Distribution Total 100 27,997        27,804            27,849        28,534        30,627       33,642       
16
17 Transmission Supervision 200-11 1,767          1,485              1,857          1,889          2,194         1,841         
18 Transmission Supervision Total 200-10 1,767          1,485              1,857          1,889          2,194         1,841         

19 Pipeline Operation 200-21 954             886                 1,002          962             1,784         2,212         
20 Right of Way 200-22 2,086          2,329              1,700          1,677          1,220         1,363         
21 Compression 200-23 1,391          1,661              1,689          1,585          1,536         1,451         
22 Gas Control 200-24 1,896          1,724              1,548          1,939          1,848         1,909         
23 Transmission Pipeline Integrity Project (TPIP) 200-25 * -                  3,044              4,147          4,065          3,284         4,202         
24 Transmission Operations Total 200-20 6,328          9,643              10,086        10,228        9,672         11,137       

25 Pipeline - Maintenance 200-31 268             249                 220             211             47              128            
26 Compression - Maintenance 200-32 153             182                 167             157             100            202            
27 TPIP - Maintenance 200-33 * -              1,091              1,731          435             877            338            
28 Transmission Maintenance Total 200-30 421             1,522              2,118          803             1,024         668            

29 Transmission Total 200 8,516          12,650            14,061        12,920        12,890       13,646       
30
31 LNG Plant Operations 300-11 536             586                 575             524             781            720            
32 LNG Plant Operations Total 300-10 536             586                 575             524             781            720            
33 LNG Plant Maintenance 300-21 200             242                 363             291             198            254            
34      LNG Plant Maintenance Total 300-20 200             242                 363             291             198            254            

35 LNG Plant Total 300 736             828                 938             815             980            974            
36
37 Measurement Operations 400-11 4,316          3,828              3,172          3,159          3,356         3,346         
38 Measurement Operations Total 400-10 4,316          3,828              3,172          3,159          3,356         3,346         

39 Measurement Maintenance 400-21 2,784          3,122              4,104          2,899          1,870         1,929         
40 Measurement Maintenance Total 400-20 2,784          3,122              4,104          2,899          1,870         1,929         

41 Measurement Total 400 7,100          6,949              7,276          6,059          5,226         5,274         42
43 Facilities Management *** 500-10 4,818          4,929              4,820          5,074          4,857         5,389         
44 Shops & Stores 500-20 2,920          2,618              2,906          2,807          3,233         3,405         
45 Operations Engineering 500-30 4,002          4,283              5,210          5,118          5,512         5,572         
46 Property Services 500-40 402             560                 568             881             760            1,011         
47 System Integrity 500-50 1,503          1,607              1,718          1,904          2,005         2,042         
48 Environmental Health & Safety 500-60 1,722          1,385              1,312          1,162          1,066         1,191         
49 Operations Governance 500-70 1,861          1,032              1,011          1,159          1,351         1,464          
50 General Operations Total 500 17,228        16,414            17,545        18,106        18,784       20,075       

* TPIP was capitalized in 2003.

TERASEN GAS INC
OPERATION & MAINTENANCE EXPENSES - ACTIVITY VIEW
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Line 
No. Particulars Reference 2003 2004 2005 2006 2007 2008

(1) (2) (3) (4) (5) (6) (7) (8)

1 Energy Efficiency 600-10 1,464$         1,396$         1,043$         1,556$         1,599$         1,740$         
2 Marketing - Supervision 600-20 569              563              473              562              1,174           553              
3 Corporate & Marketing Communicatio 600-30 3,021           2,305           2,993           2,853           2,156           2,695           
4 Marketing Planning & Development 600-40 (0)                 390              692              686              607              568              
5 Marketing Total 600 5,054           4,654           5,201           5,656           5,536           5,557           
6
7 Customer Care - Supervision 700-10 342              543              645              735              724              878              
8 Customer Contact - ABSU contract 700-20 42,234         42,728         43,554         44,168         45,366         46,426         
9 Bad Debt Management and Administr 700-30 5,923           5,615           4,336           10,743         4,521           5,022           

10 Customer Management & Sales 700-40 2,035           1,514           1,891           2,361           2,484           3,108           
11 Customer Care Total 700 50,535         50,400         50,426         58,007         53,094         55,434         
12
13 Business & IT Services - Supervision 800-10 1,308           1,770           1,858           1,858           1,857           1,011           
14 Application Management 800-20 6,182           5,098           6,212           6,183           7,687           7,861           
15 Infrastructure Management 800-30 5,319           5,127           4,947           5,472           5,675           5,270           
16 Procurement Services 800-40 708              734              583              674              681              670              
17 Business & IT Services Total 800 13,516         12,730         13,600         14,188         15,901         14,812         18
19 Administration & General 900-11 10,778         5,901           1,833           2,564           2,391           3,736           
20 Insurance 900-12 3,879           5,873           5,083           5,085           5,078           4,661           
21 Finance and Regulatory Affairs 900-13 7,844           6,694           7,352           7,265           7,929           8,670           
22 Shared Services Agreement 900-14 ** -                   5,334           4,870           4,035           4,144           3,613           
23 Corporate Administration Total 900-10 22,502         23,801         19,138         18,949         19,543         20,681         
24 Forecasting 900-20  1,725           1,200           1,102           1,184           1,025           934              
25 Public Affairs 900-30 1,626           1,975           1,477           1,359           1,373           1,394           
26 Business Development 900-40 581              1,046           1,195           1,194           982              1,017           
27 Human Resources 900-50 4,462           3,727           3,538           4,027           4,724           4,540           
28

    
(OPEB) 900-60  6,406           7,538           7,485           8,208           8,289           7,761           

29 Administration & General Total 900 37,302         39,288         33,935         34,921         35,936         36,326         30
31 Total Gross O&M Expenses 167,985       171,718       170,831       179,206       178,973       185,739       
32
33 Less:  Coastal Lease *** -                   -                   -                   -                   -                   -                   
34 Less: Vehicle Lease Reclass (1,918)          (1,900)          (1,911)          (1,872)          (2,008)          (1,988)          
35 Less: Capitalized Overhead (25,104)        (25,892)        (26,212)        (27,111)        (27,401)        (27,566)        
36
37 Total O&M Expenses 140,963$     143,926$     142,708$     150,223$     149,564$     156,186$     

Notes:
** Process for allocated shared services were not centralized in 2003.

The Activity View groups cost centers based on similar process activities.  
This view differs from the Department view used elsewhere in the Application which groups cost centers by business function.

Mapping of Department to Activity View:
President & CEO is mapped to activity line 900-Administration (Insurance, admin, and other).
Marketing is spilt into activities 600-Marketing and 700-Customer Care.

Transmission is spilt into 200-Transmission and 300-LNG maintenance activities.

Finance is mapped to activity 900-Administration.

Bad Debt management (Meter read, Unlock, Relight, Lock offs) in Distribution department view is mapped to activity 700-Customer Care.
Meter Exchange (Industrial & Residential) in Distribution department view is mapped to activity 400-Measurement.

B&ITS is spilt amongst 400-Measurement, 500-General ops (Ops Engineering, System integrity, Facilities management, Shops and stores, and Property services), and 
800-Business & IT.

HR & Ops Governance is spilt into 500-General Ops (Environmental & Ops Health and Safety, Operations Governance, and Fleet services) and 900-Admin activities.

OPERATION & MAINTENANCE EXPENSES - ACTIVITY VIEW (CONT'D)
($000)

*** The 2004 Annual Report subtracted the Coastal Lease after Gross O&M total.  For comparable reporting to 2003 the lease cost has been taken out of 
Facilities line 500-10. 
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Headcount History and Demographic Data 

Headcount During the PBR Period Has Remained Below 2003 Levels  

Line No. 2003 2004 2005 2006 2007 2008

1 786 631 487 463 492 510

2 47 57 51 55 64 66

3 54 66 266 260 307 317

4 90 206 99 97 86 100

5 52 65 65 77 84 80

6 103 96 136 131 81 82

7 65 - - - - -

8 1197 1121 1104 1083 1114 1155Total Headcount

Corporate

Gas Supply & Transmission

Marketing & Business Development

Business & IT Services

"HEADCOUNT" AS AT DECEMBER 31ST
EMPLOYEES HISTORICAL COMPARISON
TERASEN GAS INC.

Human Resources & Operations Governance

Particulars

Distribution

FOR THE YEARS 2003 TO 2008

Finance & Regulatory Affairs

 

 

Actual Retirements Have  Averaged 13% Per Year During the PBR Period 

Eligible 
Retirees

Retire-
ments

Eligible 
Employees 
Retiring (%)

Eligible 
Retirees

Retire-
ments

Eligible 
Employees 
Retiring (%)

Eligible 
Retirees

Retire-
ments

Eligible 
Employees 
Retiring (%)

COPE 151 12 7.9% 158 12 7.6% 153 11 7.2%
IBEW 252 27 10.7% 256 18 7.0% 255 20 7.8%
M&E 102 27 26.5% 65 60 92.3% 70 11 15.7%

Total 505 66 13.1% 479 90 18.8% 478 42 8.8%

Eligible 
Retirees

Retire-
ments

Eligible 
Employees 
Retiring (%)

Eligible 
Retirees

Retire-
ments

Eligible 
Employees 
Retiring (%)

Eligible 
Retirees

Retire-
ments

Eligible 
Employees 
Retiring (%)

COPE 160 15 9.4% 157 13 8.3% 149 19 12.8%
IBEW 231 38 16.5% 230 17 7.4% 195 37 19.0%
M&E 67 8 11.9% 37 2 5.4% 45 7 15.6%

Total 458 61 13.3% 424 32 7.5% 389 63 16.2%

200520042003

2007 20082006
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 More Than 1/3 of our Workforce is Age 50 or Older 

 
2003 2004 2005

Age Category COPE IBEW M&E Total Age Category COPE IBEW M&E Total Age Category COPE IBEW M&E Total
< 25 5 5 <25 17 1 18 <25 15 3 2 20

25 - 29 15 2 15 32 25 - 29 17 2 11 30 25 - 29 19 3 13 35
30 - 34 42 19 23 84 30 - 34 39 20 25 84 30 - 34 30 10 26 66
35 - 39 69 48 44 161 35 - 39 63 39 35 137 35 - 39 65 42 35 142
40 - 44 71 73 49 193 40 - 44 74 71 48 193 40 - 44 76 64 48 188
45 - 49 71 56 65 192 45 - 49 76 56 51 183 45 - 49 77 60 44 181
50 - 54 87 120 58 265 50 - 54 86 107 50 243 50 - 54 78 83 59 220
55 - 59 54 97 50 201 55 - 59 49 104 19 172 55 - 59 59 110 15 184
60 - 64 18 34 12 64 60 - 64 22 37 2 61 60 - 64 18 45 6 69

65+ 65+ 65+
Total 432 449 316 1197 Total 443 436 242 1121 Total 437 420 248 1105

2006 2007 2008

Age Category COPE IBEW M&E Total Age Category COPE IBEW M&E Total Age Category COPE IBEW M&E Total
<25 23 1 4 28 < 25 21 4 1 26 < 25 26 10 4 40

25 - 29 22 1 16 39 25 - 29 29 11 18 58 25 - 29 33 21 22 76
30 - 34 27 9 26 62 30 - 34 24 18 20 62 30 - 34 23 27 26 76
35 - 39 58 42 33 133 35 - 39 51 39 39 129 35 - 39 46 41 40 127
40 - 44 82 51 50 183 40 - 44 71 47 47 165 40 - 44 76 52 52 180
45 - 49 68 57 39 164 45 - 49 82 74 42 198 45 - 49 86 81 46 213
50 - 54 79 77 58 214 50 - 54 79 70 60 209 50 - 54 67 60 56 183
55 - 59 61 112 22 195 55 - 59 59 103 24 186 55 - 59 60 94 32 186
60 - 64 25 33 7 65 60 - 64 26 42 12 80 60 - 64 25 38 10 73

65+ 65+ 1 1 65+ 1 1
Total 445 383 255 1083 Total 443 408 263 1114 Total 442 425 288 1155  

 

 

Additional FTE Requirements in 2010 and 2011 

 

2009 2010 2011
Line No. 2003 2004 2005 2006 2007 2008 (Forecast) (Proposed) (Proposed)

1 510 499 488 468 481 503 545 574 577

3 58 59 61 59 58 63 68 67 67

4 311 284 298 293 300 311 357 370 377

5 92 93 90 85 84 87 76 85 88

6 86 65 64 75 80 80 112 127 131

7 89 85 89 80 81 80 90 96 96

8 43 4 2 2 2 2 2 2 2

9 1189 1089 1092 1062 1087 1127 1250 1321 1338

TERASEN GAS INC.

Human Resources & Operations Governance

Particulars

Distribution

FOR THE YEARS 2003 TO 2011

Finance & Regulatory Affairs

Business & IT Services

FULL-TIME EQUIVALENT (FTE) EMPLOYEES BASED ON PAID HOURS

Total FTE*

President's Office

Gas Supply & Transmission

Marketing & Business Development 
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1. Inflation  

a) Introduction 

The forecast British Columbia CPI is used as a cost driver for aspects of the cost of service because it is 

widely regarded as a reasonable measure of the forecast inflation applicable to the Province. The CPI is 

generally used to index wages, salaries, pension, and various other expenses. 

b) Review History Highlights (2003-2009 Actuals) 

Pursuant to the provisions of the Settlement Agreements (Order No. G-51-03 and Order No. G-33-07), 

the B.C. CPI inflation forecast was determined as the average of the forecasts from four reputable 

industry sources: Conference Board of Canada, B.C. Ministry of Finance, RBC Financial Group and the 

Toronto-Dominion Bank.  In addition to the forecast CPI, and also in accordance with the Settlement 

Agreements, an adjustment factor was applied to the B.C. CPI to arrive at the inflation applied the 

formula operating and maintenance expense and formula capital additions throughout the PBR period.  

The following table provides a summary of the B.C. CPI and the adjusted CPI embedded in the revenue 

requirements from 2003-2009: 

 

2004 2005 2006 2007 2008 2009
CPI 1.70% 2.00% 2.20% 2.00% 2.00% 2.10%
Adjustment Factor -0.85% -1.00% -1.45% -1.32% -1.32% -1.39%
Adjusted CPI 0.85% 1.00% 0.75% 0.68% 0.68% 0.71%

Table 1- Appendix 24:  Historic B.C. CPI and TGI Adjustment Factors (2004-2009) 

 

 

c) Forecast Inflation 

Terasen Gas has continued using the B.C. CPI as a cost driver for aspects cost of service for both 2010 

and 2011.  The average B.C. CPI is 1.90% for 2010 and 2.00% for 2011.  The forecast used is comprised of 

the average of the following rates: 

 

Source 
C.P.I Forecast 

Forecast Publish Date 
2010 2011 

Conference Board of Canada 2.27% 2.05% April  2009 

B.C. Ministry of Finance 2.20% 2.10% September 2008 

RBC Financial Group 1.50% 1.80% October 2008 

Toronto-Dominion Bank 1.60% 2.00% March 2009 

 

Attachment 1 of this appendix provides copies of the forecasts used to derive the average B.C. CPI for 

2010 and 2011. 
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EARNED RETURN HISTORY 

Utility Income and Earned Return 2003-2008 

Line 2003 2004 2005 2006 2007 2008
No. Description Actual Actual Actual Actual Actual Actual

1 ENERGY VOLUMES (TJ)
2 Sales 112,849       109,231       112,117       110,214       120,227       125,239       
3 Transportation 96,719         101,697       99,923         98,708         101,295       96,677         
4 Total 209,568       210,928       212,040       208,922       221,522       221,916       
5
6 AVERAGE RATE PER GJ
7 Sales $10.428 $10.862 $12.014 $12.770 $11.961 $12,724
8 Transportation $0.660 $0.666 $0.728 $0.770 $0.735 $0.786
9 Average $5.920 $5.946 $6.695 $7.101 $6.828 $7.523

10
11 UTILITY REVENUE
12 Sales   - Present Rates 1,176,818$  1,186,495$  1,347,001$  1,407,469$  1,438,081$  1,593,531$  
13 - Decrease - - - - - -
14 Transportation - Present Rates 63,809         67,701         72,707         75,990         74,461         76,001         
15 - Decrease - - - - - -
16 Total Revenue 1,240,627    1,254,196    1,419,708    1,483,459    1,512,542    1,669,532    
17
18 Cost of Gas Sold (Including Gas Lost) 801,608       803,694       956,894       1,004,872    1,016,561    1,153,063    
19 Gross Margin 439,019       450,502       462,814       478,587       495,981       516,469       
20 RSAM Revenue 29,655         22,916         15,699         14,148         (9,801)          (25,175)        
21 Adjusted Gross Margin 468,674       473,418       478,513       492,735       486,180       491,294       
22
23 Operation & Maintenance 140,963       153,497       142,710       150,223       149,564       156,208       
24 Operating Leases 6,405           6,405           1,911           1,872           2,008           1,988           
25 Property Tax 41,213         39,420         39,573         41,379         44,452         44,635         
26 Franchise Fees - - - - - -
27 Depreciation and Amortization 72,391         77,233         76,176         80,466         75,261         74,876         
28 Other Operating Revenue (20,811)        (20,134)        (23,255)        (22,696)        (22,044)        (21,834)        
29 240,161       256,421       237,115       251,244       249,241       255,873       
30 Utility Income before Income Taxes 228,513       216,997       241,398       241,491       236,939       235,421       
31 Income Taxes 44,509         41,401         44,158         44,439         37,599         32,656         
32 EARNED RETURN 184,004$     175,596$     197,240$     197,052$     199,340$     202,765$     
33 UTILITY RATE BASE 2,249,535$  2,306,704$  2,408,090$  2,442,636$  2,425,545$  2,471,877$  
34
35 RETURN ON RATE BASE 8.18% 7.61% 8.19% 8.07% 8.22% 8.20%

TERASEN GAS INC.
UTILITY INCOME AND EARNED RETURN

($000)
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Line 2003 2004 2005 2006 2007 2008
No. Description Normal Normal Normal Normal Normal Normal

1 ENERGY VOLUMES (TJ)
2 Sales 120,381       117,994        112,749        112,775       114,028         112,010       
3 Transportation 98,474         101,997        99,531          96,302         100,791         98,081         
4 Total 218,854       219,991        212,280        209,077       214,819         210,091       
5
6 AVERAGE RATE PER GJ
7 Sales $10.296 $10.792 $11.939 $12.774 $11.989 $12.548
8 Transportation $0.643 $0.661 $0.729 $0.768 $0.644 $0.746
9 Average $5.953 $6.095 $6.683 $7.244 $6.666 $7.038

10
11 UTILITY REVENUE
12 Sales   - Present Rates 1,239,409$  1,273,413$   1,346,138$   1,440,644$  1,367,086$    1,405,491$  
13 - Decrease - - - - - -
14 Transportation - Present Rates 63,361         67,461          72,597          73,919         64,912           73,168         
15 - Decrease - - - - - -
16 Total Revenue 1,302,770    1,340,875     1,418,735     1,514,563    1,431,998      1,478,659    
17
18 Cost of Gas Sold (Including Gas Lost) 846,499       867,678        952,643        1,029,444    963,275         997,718       
19 Gross Margin 456,271       473,196        466,092        485,119       468,723         480,941       
20 RSAM Revenue 14,414         1,470            14,605          9,901           7,775             12,967         
21 Adjusted Gross Margin 470,685       474,666        480,697        495,020       476,498         493,908       
22
23 Operation & Maintenance 140,963       153,497        142,710        150,223       149,564         156,208       
24 Operating Leases 6,405           6,405            1,911            1,872           2,008             1,988           
25 Property Tax 41,213         39,420          39,573          41,379         44,452           44,635         
26 Franchise Fees - - - - - -
27 Depreciation and Amortization 72,391         77,233          76,176          80,466         75,261           74,876         
28 Other Operating Revenue (20,811)        (20,134)         (23,255)         (22,696)       (22,044)          (21,834)       
29 240,161       256,421        237,115        251,244       249,241         255,873       
30 Utility Income before Income Taxes 230,524       218,245        243,582        243,776       227,257         238,035       
31 Income Taxes 45,253         41,846          44,895          45,197         34,402           33,451         
32 EARNED RETURN 185,271$     176,399$      198,687$      198,579$     192,855$       204,584$     
33 UTILITY RATE BASE 2,248,843$  2,305,591$   2,408,116$   2,442,352$  2,426,180$    2,474,447$  
34
35 RETURN ON RATE BASE 8.24% 7.65% 8.25% 8.13% 7.95% 8.27%

TERASEN GAS INC.
UTILITY INCOME AND EARNED RETURN

($000)

 
 

 

 

 

 

 

 

 



WORKFORCE DEMOGRAPHICS ARE CHANGING

Th e age of Canada’s workforce population is Th e age of Canada’s workforce population is 
increasing.  For the natural gas utility sector this increasing.  For the natural gas utility sector this 
is happening at a greater rate over a shorter period is happening at a greater rate over a shorter period 
of time.of time.

According to Statistics Canada, the median age of According to Statistics Canada, the median age of 
Canada’s general working population reached 41 Canada’s general working population reached 41 
years in 2001, up from 38 years in the early 1990’s.  years in 2001, up from 38 years in the early 1990’s.  
By the year 2011, the median age is expected to By the year 2011, the median age is expected to 
reach a high of 43.7 years.  reach a high of 43.7 years.  

Human Resources Canada estimates indicate that Human Resources Canada estimates indicate that 
by 2011, 41% of the working age population will by 2011, 41% of the working age population will 
be between the age of 45 and 64, up from 29% in be between the age of 45 and 64, up from 29% in 
1991.  1991.  

Interestingly, the degree or impact of an aging Interestingly, the degree or impact of an aging 
workforce is not uniform across all industries.  Th e workforce is not uniform across all industries.  Th e 
Canadian Labour and Business Centre concluded Canadian Labour and Business Centre concluded 
that for natural gas utilities the outlook is quite that for natural gas utilities the outlook is quite 
diff erent.  Currently, 52.9% of the workforce diff erent.  Currently, 52.9% of the workforce 
is 45 years of age or older.  Th is compares to is 45 years of age or older.  Th is compares to 
approximately 34% for all industries and 40% for approximately 34% for all industries and 40% for 
the entire “utilities industry”.  For the purposes of the entire “utilities industry”.  For the purposes of 
this document, the “utilities industry” is defi ned this document, the “utilities industry” is defi ned 
as: municipally owned and private electric power as: municipally owned and private electric power 
generation, transmission and distribution; natural generation, transmission and distribution; natural 
gas distribution; and, water, sewage and other gas distribution; and, water, sewage and other 
systems.  systems.  

NATURAL GAS  MARKETS

WORKFORCE DEMOGRAPHICS: 
ADDRESSING AN AGING WORKFORCE IN THE NATURAL 

GAS DISTRIBUTION SECTOR

Natural gas utilities, like all industries in Canada, are faced with the challenge of an aging workforce population.  Th is 
document summarizes the current workforce demographics within this sector, compares the demographic challenges it faces 
to other industries and similar sectors, and outlines the various factors driving this issue.  Some of the strategies and “best 
practices” that can help address this issue are also outlined.   
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FACTORS DRIVING CHANGE

Th ere are a number of factors infl uencing these unprecedented changes in workforce demographics.  In general, while all Th ere are a number of factors infl uencing these unprecedented changes in workforce demographics.  In general, while all 
Canadian industries are feeling the impact of these factors, evidence shows that natural gas utilities are being aff ected to Canadian industries are feeling the impact of these factors, evidence shows that natural gas utilities are being aff ected to 
a greater degree.a greater degree.

Qualifi ed young workers are in declineQualifi ed young workers are in decline
Th ere are limited numbers of qualifi ed young workers currently employed across all industries with the Utilities industry, Th ere are limited numbers of qualifi ed young workers currently employed across all industries with the Utilities industry, 
and in particular natural gas utilities, having the lowest proportion of youth.  Th e percent of the workforce between 15 and in particular natural gas utilities, having the lowest proportion of youth.  Th e percent of the workforce between 15 
and 29 years of age currently employed by natural gas utilities is 10.7%. Th is compares to 17.4% among all industries and and 29 years of age currently employed by natural gas utilities is 10.7%. Th is compares to 17.4% among all industries and 
3.1%  for the Utilities industry between 15 and 24 years of age.  3.1%  for the Utilities industry between 15 and 24 years of age.  

Th ere is a future shortage of younger workersTh ere is a future shortage of younger workers
Canada’s birth rate has remained below the rate of employee population replacement for more than thirty years.  Th e Canada’s birth rate has remained below the rate of employee population replacement for more than thirty years.  Th e 
current fertility rate is at its lowest ever at 1.5 children per woman.  In addition to having fewer qualifi ed younger workers current fertility rate is at its lowest ever at 1.5 children per woman.  In addition to having fewer qualifi ed younger workers 
among the existing workforce, there is expected to be an overall shortage of available younger replacement workers in the among the existing workforce, there is expected to be an overall shortage of available younger replacement workers in the 
future.  future.  

Workers are retiring at a younger ageWorkers are retiring at a younger age
Across all industries over the past ten years, Canadians are retiring at a younger age than in the past.  Th is is particularly Across all industries over the past ten years, Canadians are retiring at a younger age than in the past.  Th is is particularly 
true for the utilities sector.  true for the utilities sector.  

For the utilities sector, the median age of retirement dropped from 59.1 years of age between 1991 and 1995, to 56.6 years For the utilities sector, the median age of retirement dropped from 59.1 years of age between 1991 and 1995, to 56.6 years 
of age between 1996 and 2000.  Th is compares to a median age of retirement of 61 years among all industries.  of age between 1996 and 2000.  Th is compares to a median age of retirement of 61 years among all industries.  

It is an increasingly competitive job market It is an increasingly competitive job market 
An increase in retirements from the workforce and a slowing of labour force growth is further impacted by strong economic An increase in retirements from the workforce and a slowing of labour force growth is further impacted by strong economic 
growth in Canada.  With Canada’s jobless rate at approximately 6.1%, the lowest it has been in thirty years, competition growth in Canada.  With Canada’s jobless rate at approximately 6.1%, the lowest it has been in thirty years, competition 
for labour is high across the country and some provinces are experiencing labour shortages more than others.  For example, for labour is high across the country and some provinces are experiencing labour shortages more than others.  For example, 
in Alberta a shortage of both skilled and unskilled workers is a critical issue as the province faces a historic low jobless rate in Alberta a shortage of both skilled and unskilled workers is a critical issue as the province faces a historic low jobless rate 
of 3.5%.of 3.5%.

Members of the Canadian Gas Association have identifi ed several strategies to address the aging workforce population Members of the Canadian Gas Association have identifi ed several strategies to address the aging workforce population 
within natural gas utilities to ensure a continued highly skilled workforce.  In addition to these strategies, natural gas within natural gas utilities to ensure a continued highly skilled workforce.  In addition to these strategies, natural gas 
utilities continue to share specifi c best practices associated with workforce planning, succession planning, attraction, utilities continue to share specifi c best practices associated with workforce planning, succession planning, attraction, 
recruitment and training. recruitment and training. 

NATURAL GAS  MARKETS
WORKFORCE DEMOGRAPHICS: ADDRESSING AN AGING WORKFORCE IN THE NATURAL GAS DISTRIBUTION SECTOR
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ATTRACTING, INTEGRATING, AND RETAINING NEW EMPLOYEES ATTRACTING, INTEGRATING, AND RETAINING NEW EMPLOYEES 

Th ere are three categories of potential new entrants to the labour force available to natural gas utilities.  Each requires Th ere are three categories of potential new entrants to the labour force available to natural gas utilities.  Each requires 
targeted attraction, integration and retention strategies that, to be successful, will require more resources than in the targeted attraction, integration and retention strategies that, to be successful, will require more resources than in the 
past.past.

Develop strategies to attract and retain young workersDevelop strategies to attract and retain young workers
In an increasingly competitive job market, natural gas utilities should develop strategies to attract and retain quality young In an increasingly competitive job market, natural gas utilities should develop strategies to attract and retain quality young 
people.  Th ese strategies should recognize two key factors:people.  Th ese strategies should recognize two key factors:
 • Th e earlier potential young employees are exposed to opportunities and experiences in the natural gas industry,  • Th e earlier potential young employees are exposed to opportunities and experiences in the natural gas industry, 
 in a way that recognizes their needs, the greater the chances are that they will be attracted to careers in the  in a way that recognizes their needs, the greater the chances are that they will be attracted to careers in the 
 industry. industry.
 • Studies have shown that Canadian workers in the 18-29 age group are attracted by employer packages that  • Studies have shown that Canadian workers in the 18-29 age group are attracted by employer packages that 
 off er a combination of competitive compensation, career development opportunities and support for a positive  off er a combination of competitive compensation, career development opportunities and support for a positive 
 work/life balance.   work/life balance.  

Develop strategies to attract recent immigrants as a key source of skilled labourDevelop strategies to attract recent immigrants as a key source of skilled labour
Over the past decade, recent immigrants have accounted for 70% of Canada’s net labour force growth and within 25 Over the past decade, recent immigrants have accounted for 70% of Canada’s net labour force growth and within 25 
years immigration will be the only source of net population growth.  A large portion of immigrant arrivals to Canada years immigration will be the only source of net population growth.  A large portion of immigrant arrivals to Canada 
– 61% between 2000 and 2002 –  are defi ned as well-educated and have at least one year of full-time work experience in a – 61% between 2000 and 2002 –  are defi ned as well-educated and have at least one year of full-time work experience in a 
managerial, professional, technical or other skilled occupation.  Within this category of immigrants, over 90% have post-managerial, professional, technical or other skilled occupation.  Within this category of immigrants, over 90% have post-
secondary education credentials.  Th e types of education are of particular value to the energy industry, as 43% are more secondary education credentials.  Th e types of education are of particular value to the energy industry, as 43% are more 
likely to have majored in the physical sciences, engineering and trades than the Canadian born population (33%). likely to have majored in the physical sciences, engineering and trades than the Canadian born population (33%). 

Given this source of skilled labour, natural gas utilities support:Given this source of skilled labour, natural gas utilities support:
 • Th e process being led by the federal government to recognize foreign credentials to ensure that immigrants are  • Th e process being led by the federal government to recognize foreign credentials to ensure that immigrants are 
 fully able to use their skills and that employers are able to access those talents. fully able to use their skills and that employers are able to access those talents.
 • Long term sustainable funding from federal and provincial governments, umbrella agencies, and Foundations  • Long term sustainable funding from federal and provincial governments, umbrella agencies, and Foundations 
 for Immigrant Service Agencies to off er employment services such as internships and language training. for Immigrant Service Agencies to off er employment services such as internships and language training.
 • Expansion of the services off ered by Immigrant Service Agencies to rural and remote communities. • Expansion of the services off ered by Immigrant Service Agencies to rural and remote communities.
 • Off ering intern opportunities for recent immigrants. • Off ering intern opportunities for recent immigrants.
 • Providing industry career information, recruitment material, and resources to educate service agency providers  • Providing industry career information, recruitment material, and resources to educate service agency providers 
 and recent immigrants on employment and career opportunities within the industry. and recent immigrants on employment and career opportunities within the industry.

Develop strategies to attract and retain Canadian Aboriginal peoples in the workforceDevelop strategies to attract and retain Canadian Aboriginal peoples in the workforce
In many provinces, natural gas utilities have developed partnerships in communities to attract and retain Canadian In many provinces, natural gas utilities have developed partnerships in communities to attract and retain Canadian 
aboriginal peoples as future participants in the industry’s workforce.  aboriginal peoples as future participants in the industry’s workforce.  

Develop strategies and processes to ensure eff ective transfer of knowledge and experienceDevelop strategies and processes to ensure eff ective transfer of knowledge and experience
Natural gas utilities need to develop strategies that allow for some redundancy and overlap between new employees and Natural gas utilities need to develop strategies that allow for some redundancy and overlap between new employees and 
upcoming retirees.  As well, new compressed training programs and innovative IT solutions will be required to better upcoming retirees.  As well, new compressed training programs and innovative IT solutions will be required to better 
capture and transfer knowledge and experience.  To facilitate this transfer of knowledge and experience, natural gas capture and transfer knowledge and experience.  To facilitate this transfer of knowledge and experience, natural gas 
utilities will need to make new investments.utilities will need to make new investments.
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For more information please contact:

Paula Dunlop, Director, Communications & Environment
Canadian Gas Association
350 Sparks Street, Ottawa, Ontario, K1R 7S8
Email: pdunlop@cga.ca  Phone: (613) 748-0057 ext 341
www.cga.ca

NATURAL GAS UTILITY EFFORTS GOING FORWARD AND THE COST IMPLICATIONSNATURAL GAS UTILITY EFFORTS GOING FORWARD AND THE COST IMPLICATIONS

Natural gas utilities continue to share specifi c best practices associated with workforce planning, succession planning, Natural gas utilities continue to share specifi c best practices associated with workforce planning, succession planning, 
retention, recruitment and training.  Costs will increase as natural gas distribution companies work to address the retention, recruitment and training.  Costs will increase as natural gas distribution companies work to address the 
challenges associated with an aging workforce.  Th e most signifi cant cost increases will result from hiring replacement challenges associated with an aging workforce.  Th e most signifi cant cost increases will result from hiring replacement 
workers, increasing training programs, and the increasing cost of retention programs.  It is estimated that a 1% increase in workers, increasing training programs, and the increasing cost of retention programs.  It is estimated that a 1% increase in 
operating costs could reasonably be expected by utilities immediately and that costs could escalate up to 5% over the next operating costs could reasonably be expected by utilities immediately and that costs could escalate up to 5% over the next 
few years.  Th e natural gas utility industry will continue to raise the level of understanding among all stakeholders on the few years.  Th e natural gas utility industry will continue to raise the level of understanding among all stakeholders on the 
cost implications of an aging work force.cost implications of an aging work force.

SUMMARYSUMMARY

 • Th e age of Canada’s workforce population is increasing – and more so for the natural gas utility workforce. • Th e age of Canada’s workforce population is increasing – and more so for the natural gas utility workforce.

 • Human Resources Canada estimates that by 2011, 41% of the working age population will be between the age  • Human Resources Canada estimates that by 2011, 41% of the working age population will be between the age 
 of 45 and 64 up from 29% in 1991.  Th e percent of the workforce 45 years of age or older for natural gas  of 45 and 64 up from 29% in 1991.  Th e percent of the workforce 45 years of age or older for natural gas 
 utility companies is 52.9%.   utility companies is 52.9%.  

 • Th ere are several reasons for this change in workforce demographics including: • Th ere are several reasons for this change in workforce demographics including:
  • Th ere are limited numbers of qualifi ed young workers currently employed across all industries.  • Th ere are limited numbers of qualifi ed young workers currently employed across all industries.
  • Canada’s birthrate has declined resulting in an overall shortage of available younger replacement   • Canada’s birthrate has declined resulting in an overall shortage of available younger replacement 
 workers in the future.   workers in the future.  
  • Canadians are retiring at a younger age than in the past and this is particularly true for natural gas   • Canadians are retiring at a younger age than in the past and this is particularly true for natural gas 
 utility companies. utility companies.
  • Canada’s jobless rate is the lowest it has been in thirty years resulting in competition for labour across   • Canada’s jobless rate is the lowest it has been in thirty years resulting in competition for labour across 
 the country. the country.

 • Natural gas utilities support a number of initiatives to attract, integrate, and retain new employees to ensure a  • Natural gas utilities support a number of initiatives to attract, integrate, and retain new employees to ensure a 
 continued highly skilled workforce.  Th ese include: continued highly skilled workforce.  Th ese include:
  • Developing strategies to attract and retain young workers, recent immigrants, and Canadian   • Developing strategies to attract and retain young workers, recent immigrants, and Canadian 
 Aboriginal peoples as a key source of skilled labour. Aboriginal peoples as a key source of skilled labour.
  • Developing strategies and processes to ensure eff ective transfer of knowledge and experience.  • Developing strategies and processes to ensure eff ective transfer of knowledge and experience.
  • Raising the level of understanding among all stakeholders on the cost implications of an aging work   • Raising the level of understanding among all stakeholders on the cost implications of an aging work 
 force. force.
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FORECAST ASSUMPTIONS 
Line
No.

2009 2010 2011
Projected Forecast Forecast

1 Customers: Additions 6,120           5,600           5,850           
2
3 End of Year 837,965       843,565       849,415       
4
5 Average 833,798       839,949       845,633       
6
7 Percentage of Customer Growth - Average 0.98% 0.74% 0.68%
8
9

10 B.C. Inflation (CPI): Conference Board of Canada 2.27% 2.05%
11 B.C. Ministry of Finance 2.20% 2.10%
12 RBC Financial Group 1.50% 1.80%
13 Toronto-Dominion Bank 1.60% 2.00%
14 (Approved)
15 Average CPI 2.10% 1.90% 2.00%
16
17 Labour Inflation 3.00% 3.00% 3.00%
18 Vehicle Inflation 2.71% 2.40% 2.50%
19
20
21 (Approved)
22 Cost of Capital: Short Term Debt Interest Rates 4.25% 2.25% 4.50%
23 Long Term Debt Interest Rates 6.96% 5.24% 6.13%
24 Return on Equity 8.47% 8.47% 8.47%
25
26
27 Income Tax Rate: Federal 19.00% 18.00% 16.50%
28 Provincial 11.00% 10.50% 10.00%
29 Total 30.00% 28.50% 26.50%
30
31 Foreign Exchange Rate:
32 USD/CAD Exchange Rate 0.8393         0.8610         0.8871         
33 CAD/USD Exchange Rate 1.1915         1.1615         1.1273         
34

0F

1 

                                                           
1 Dates of CPI forecasts as follows:   

Source Forecast Publish Date 

Conference Board of Canada April  2009 

B.C. Ministry of Finance September 2008 

RBC Financial Group October 2008 

Toronto-Dominion Bank March 2009 
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CODES AND REGULATIONS DETAILS 

This section provides more details in support of the funding increases required to meet codes and 

regulation as identified in Application, Part III, Section C, Tab 6: Operations and Maintenance. 

 

To ensure ongoing compliance to existing codes and anticipated new or changed codes, additional 

operating and maintenance funding is required.  There are 4 main drivers to the increases: 

• Inflationary costs e.g. increased external labour costs, materials costs, etc; 

• Growth e.g. more services to inspect/maintain, more ROW to  clear, more external activity to 

control/monitor; 

• Asset age which increases risk profile e.g. more frequent inspections, more unplanned maintenance 

(repair), more replacements; and 

• New or changed code requirements. 

 

The reasons for incremental increases, outside of inflationary needs, from the 2009 projection for each 

of the codes are described below.  A summary of associated dollars by code and department is shown 

below.  

Table F-8-1:  2010 Code and Regulation incremental funding requirements ($ thousands) 

Code Distribution GS&T MKBD B&ITS HROG Grand Total 

BC Safety Authority    $410   $410 

CSA Z246 $50 $100    $10 $160 

CSA Z662 - Annex M & N $1,412 $136 $1,000 $831 $322 $3,701 

CSA Z662 - Annex A  $250  $25 $430 $705 

CSA Z1000    $11  $11 

Environmental Management Act      $90 $90 

Power Engineers and Pressure Vessel Safety Act $220      $220 

Grand Total $1,682 $486 $1,000 $1,277 $852 $5,297 

 

Table F-8-2:  2011 Code and Regulation incremental funding requirements ($ thousands) 

Code Distribution GS&T B&ITS HROG Grand Total 

BC Safety Authority   $127   $127 

CSA Z246 ($50)     ($50) 

CSA Z662 - Annex M & N $883 $1,151 ($42)  $1,992 

CSA Z662- Annex A   $100 ($90) $10 

Environmental Management Act     ($20) ($20) 

Grand Total $833 $1,151 $185 ($110) $2,059 
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The following table identified the detailed items by code and department: 

 

Table F-8-3:  2010 Code and Regulation detailed incremental funding requirements ($ thousands) 

Description Distribution GS&T MKBD B&ITS HROG Grand Total 

BC Safety Authority - Gas Safety regulations- 2 day turnaround       410    410  

CSA Z246 - Security- Security Assessment 50  100     150  
CSA Z246 - Security- Security Management Program      10  10  

CSA Z662 - Annex M & N – Competency & Training- Competency     109   109  

CSA Z662 - Annex M & N – Competency & Training- Competency Administration      105  105  

CSA Z662 - Annex M & N – Competency & Training- Web based training      100  100  
CSA Z662 - Annex M & N - Records Management- Gas Installations - Data integrity 150      150  

CSA Z662 - Annex M & N - Records Management- Repatriate Corrosion Data     56   56  

CSA Z662 - Annex M & N - Records Management- Records Clerk     60   60  

CSA Z662 - Annex M & N - Records Management- Compliance Record Manger     150   150  
CSA Z662 - Annex M & N - TG IMP- IMP staffing 215      215  

CSA Z662 - Annex M & N - TG IMP - Programs- Cathodic Protection/Assessment 80      80  

CSA Z662 - Annex M & N - TG IMP - Programs- Class Location  120      120  

CSA Z662 - Annex M & N - TG IMP - Programs- Corrective Maintenance 402      402  
CSA Z662 - Annex M & N - TG IMP - Programs- CP surveys, data transfer     212   212  

CSA Z662 - Annex M & N - TG IMP - Programs- Inspecting Bridge and Aerial Crossings 30      30  

CSA Z662 - Annex M & N - TG IMP - Programs- IT System Support related to codes     105   105  

CSA Z662 - Annex M & N - TG IMP - Programs- Nox     15   15  
CSA Z662 - Annex M & N - TG IMP - Programs- Odorant     31   31  

CSA Z662 - Annex M & N - TG IMP - Programs- Preventative Maintenance (117) 100     (17) 

CSA Z662 - Annex M & N - TG IMP - Programs- Public Safety Awareness    1,000   117  1,117  

CSA Z662 - Annex M & N - TG IMP - Programs- Pipeline Identification 100      100  
CSA Z662 - Annex M & N - TG IMP - Programs- ROW Lands Management     93   93  

CSA Z662 - Annex M & N - TG IMP - Programs- Seismic Risk Assessments 150      150  

CSA Z662 - Annex M & N - TG IMP - Programs- Transmission Integrity Programs   36     36  

CSA Z662 - Annex M & N - TG IMP - Programs- Valve Maintenance 200      200  
CSA Z662 - Annex M & N - TG IMP - Programs- Vegetation Management 175      175  

CSA Z662 - Annex M & N - TG IMP - Programs- TGVI offset (93)     (93) 

CSA Z662 - Annex A - - Business Continuity & pandemic program      315  315  

CSA Z662 - Annex A - - Emergency Preparedness      115  115  
CSA Z662 - Annex A - - Gap Closing   250     250  

CSA Z662 - Annex A - - Radio support     25   25  

CSA Z1000 - OH&S- Safety Recognition     11   11  

Environmental Management Act - - Environmental Programs      90  90  
Power Engineers and Pressure Vessel Safety Act - - Heat & pressure vessel inspection & mtce 220      220  

Grand Total 1,682  486  1,000  1,277  852  5,297  
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Table F-8-4:  2011 Code and Regulation detailed incremental funding requirements ($ thousands) 

Description Distribution GS&T B&ITS HROG Grand Total 

BC Safety Authority - Gas Safety regulations - 2 day turnaround     $127   $127 

CSA Z246 - Security - Security Assessment ($50)    ($50) 

CSA Z662 - Annex M & N – Competency & Training - Competency    $20  $20 

CSA Z662 - Annex M & N - Records Management - Data transfer    $17  $17 

CSA Z662 - Annex M & N - TG IMP – IMP staffing $185    $185 

CSA Z662 - Annex M & N - TG IMP - Programs - Class Location  ($60)    ($60) 

CSA Z662 - Annex M & N - TG IMP - Programs – Corrective Maintenance $139    $139 

CSA Z662 - Annex M & N - TG IMP - Programs - Cost of Odorant    $10  $10 

CSA Z662 - Annex M & N - TG IMP - Programs - CP surveys, data transfer    ($106)  ($106) 

CSA Z662 - Annex M & N - TG IMP - Programs - IT System Support related to codes    $2  $2 

CSA Z662 - Annex M & N - TG IMP - Programs – Preventative Maintenance $402    $402 

CSA Z662 - Annex M & N - TG IMP - Programs - ROW Lands Management    $15  $15 

CSA Z662 - Annex M & N - TG IMP - Programs - Single Point of Failure Analysis $200    $200 

CSA Z662 - Annex M & N - TG IMP - Programs - Vegetation Management $50    $50 

CSA Z662 - Annex M & N - TPIP  - rebase   $1,151   $1,151 

CSA Z662- Annex A -  - Business Continuity & pandemic program     ($90) ($90) 

CSA Z662- Annex A -  - Radio support    $100  $100 

Environmental Management Act -  - Environmental Programs     ($20) ($20) 

CSA Z662 - Annex M & N - TG IMP - Programs – TGVI offset ($33)    ($33) 

Grand Total $833 $1,151 $185 ($110) 2,059 

 

a) BC Safety Authority: Safety Standards Act and Gas Safety regulations 

The BCSA change to the Procedures for Excavations section of the Gas Safety Regulation significantly 

impacts the operations of Terasen Gas.  Prior to April 1, 2008, a gas company was given 3 days to 

provide gas system information requested by a third party.  In response, the Location Records 

Department at Terasen Gas was adequately staffed to meet this requirement on an ongoing basis.  On 

April 1, 2008, the regulation was changed to state that “on receiving a request under subsection (2) a gas 

company must provide the information requested within 2 business days0F

1”.  Subsequently, Terasen Gas 

formulated its response strategy to the changed regulation while every effort was made to meet the 

changed requirement.  In late 2008, it was determined that staffing levels in the Location Records 

Department needed to be increased in order to meet the 2 day turnaround requirement.  Consequently, 

additional people were hired and trained to work in the department and information requests have 

since been turned around within 2 business days.   

 

The incremental costs are being offset in 2009 by reducing costs temporarily elsewhere, but these 

reductions cannot be continued into the future.  To continue to process information requests and to 

meet the 2 day turnaround requirement of the Gas Safety Regulation on a continuing basis, the 

increased staffing levels need to be maintained in 2010 with an additional 2.0 headcount increase in 

2011 to meet the 2 day turnaround.  The incremental cost of this headcount addition is $410 thousand 

                                                           
1 BCSA Gas Safety Regulation 
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in 2010 and an additional $127 thousand in 2011.  In addition, the IT O&M budget needs to be increased 

by $10 thousand in 2010 to be able to acquire the necessary software licenses for the additional staff.   

 

Terasen Gas needs this funding in order to comply with the requirements of the Gas Safety Regulation 

and support the BC Safety Authority to achieve greater safety for the excavation community.  

Compliance is a key pillar of Terasen Gas’ focus on safety and integrity and needs to be funded 

appropriately.  Therefore the Operations Engineering funding requirement within B&ITS is increased by 

$410 thousand in 2010 and an additional $127 thousand in 2011. 

b) CSA Z246 

The Company’s gas system assets are part of the critical energy infrastructure in British Columbia.   

Terasen Gas’s Corporate Security program works to minimize the risk of theft, vandalism, sabotage and 

terrorism to assets that are necessary to provide safe, reliable delivery of gas.   The scope of the Security 

program includes buildings, gas system infrastructure, tools and equipment, and information technology 

systems related to gas delivery. 

 

Terasen’s corporate security program will continue to be strengthened, particularly by continuing to 

include simulated security incidents in emergency exercises, ensuring alignment with the emerging 

Canadian Standards Association requirements, and coordinating the planning of 2010 Olympic 

preparation. 

 

Emergency planning agencies consider critical infrastructure such as natural gas facilities prime targets 

for terrorists. Societal expectations are that Terasen Gas provides safe reliable service with minimal risk 

due to vandalism and/or terrorism. Implementation of CSA Z246.1, Security Management for Petroleum 

and Natural Gas Industry Systems will formalize those expectations.  CSA Z246 is expected to be 

released October 2009, and the OGC and NEB have indicted that it will adopt it into regulations.  

Enactment of CSA Z246.1 will bring new requirements designed to improve natural gas facilities 

protection from vandal and terrorists activities. 

 

Risk assessments on critical infrastructure will be required by Distribution (one-time $50 thousand in 

2010) and Transmission ($100 thousand increase in 2010 and continuing into 2011). In addition, an 

enhanced security program will need to developed within the EH&S group of HROG for a sum of $10 

thousand in 2010, continuing into 2011.   
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c) CSA Z662 - Annexes N & M: Terasen’s Integrity Management Plan (IMP) 

(1) INTRODUCTION 

CSA Z662 defines requirements throughout the lifecycle of transmission and distribution gas assets 

including design, installation, and operations.  Recent additions of Annex M & N to CSA Z662 bring 

heightened focus to integrity management. Integrity management and asset management are two 

disciplines that are closely linked together.  Terasen Gas believes it is critical to continue focus on these 

disciplines to ensure safe, reliable, and cost effective operations. 

 

The goal of integrity management of gas distribution systems and pipelines is to provide safe, 

environmentally responsible and reliable service with focus on mitigating and managing the potential 

for external interference, failure and damage incidents.  These incidents may result in an immediate 

unplanned release of gas or cause damage to a pipe, component or coating which increases the 

likelihood of an unplanned release in the future. 

 

The goal of asset management is to optimize the asset’s life-cycle value so that it provides safe, 

environmentally responsible and reliable service for optimum cost, balancing the repair/replace 

equation against capacity and integrity needs. 

 

Neither discipline is new for the natural gas Industry nor for Terasen Gas; however, both disciplines have 

evolved and improved over the years, with technology changes and best practices development spurring 

on the change.  At Terasen Gas, this evolution can be demonstrated by the development of proactive 

programs for managing asset integrity through to the implementation of a formal Integrity Management 

Policy and Plan, plus the creation of Asset Management departments within Distribution and 

Transmission.  This approach has lead to better overall control of work and priorities, more consistency 

in planning and execution, and less duplication of organizational structure. 

 

Terasen Gas prides itself on delivering safe, reliable, environmentally responsible and cost effective 

service to its customers.  It performs integrity and asset management to effectively manage the risks 

associated with its pipelines and facilities, while also meeting regulatory requirements.  

 

Prior to the PBR period, Terasen Gas had already established many activities to manage integrity and 

asset health including, but not limited to: 

• Retrofitting pipelines to allow for in-line inspection; 

• Developing a robust set of standards and a standards management process; 

• Educational programs to reduce third-party damage and to promote public safety awareness; 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

  PAGE 6 

• Undertaking seismic studies and performing extensive soil remediation work to strengthen 

earthquake resistance of pipelines and key delivery and storage sites; and 

• Implementing a geographic information system to automate the storage of many aspects of 

asset information. 

• Implementing SAP plant maintenance functionality to enable improved planning and tracking of 

maintenance work. 

Over the PBR period, Terasen Gas continued to improve its integrity and asset management activities. 

Some examples include: 

• Performing in-line inspections of retrofitted pipelines, and continuing analysis to optimize re-

inspection intervals; 

• Developing and implementing vegetation management plans that recognize regional growth 

differences and also comply to new and evolving environmental requirements; 

• Developing a formal Integrity Management Policy and Plan (IMP) (described in more detail 

below); 

• Performing an internal audit of its IMP;  

• Developing and implementing an Environmental Management System; and 

• Developing an OH&S management framework. 

There are two areas which require additional work, and thus incremental funding. These are 

Competency and Training, and Records Management.  In addition individual IMP programs are facing 

funding pressures and each will be discussed below. 

(2) COMPETENCY & TRAINING 

With the adoption of CSA Z662 Annex M and N formality and rigor are required around competency and 

training requirements for employees and other workers who impact asset integrity through their work. 

 

In order to comply with these requirements we have developed a competency and training model, and 

have identified the required competencies for work performed on the distribution and transmission 

systems. We have incorporated competency definitions created by a taskforce within the CGA to ensure 

completeness and national consistency.     

 

We are now evaluating employees that perform work related to asset integrity.  Training and supervised 

experience is provided where deficiencies in skill or knowledge are identified.  This information will be 

maintained in our Learning Management System.  



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

  PAGE 7 

 

In some cases we have chosen to rely on recognized external organizations to establish, validate and 

maintain the competency and training of affected staff as appropriate.  For technical staff within 

Corrosion, we have chosen to adopt the training and certification program from NACE International 

(“National Association of Corrosion Engineers”).  The NACE certification program was chosen because 

“NACE International is the leader in the corrosion engineering and science community, and is recognized 

around the world as the premier authority for corrosion control solutions.  The goal of their programs is 

to develop corrosion professionals that can support … protecting people, assets, and the environment 

from the effects of corrosion.1F

2”  We aligned internal job descriptions with the NACE certification 

program in late 2008 in order to formalize our requirements for the various positions in the group.  

Effective January 2009, this alignment creates a pressure of $67 thousand to accommodate a resulting 

job reclassification and training requirements for the group.  The incremental costs associated with 

these initiatives are unfunded and are being treated as a budget pressure.  Budget opportunities will 

need to be realized within Operations Engineering or other parts of Terasen Gas in order to cover this 

pressure.  The long term impact of this alignment, however, is a need to increase the Corrosion group 

O&M budget by $67 thousand in 2010 and by an additional $20 thousand in 2011 to fund job 

reclassifications and on-going training requirements. 

 

For Professional Engineering staff, we will continue to rely on the Association of Professional Engineers 

and Geoscientists of BC (“APEGBC”) as recognized external organizations to establish, validate and 

maintain the competency and training of affected staff.  Similarly, we will continue to rely on the 

Applied Science Technologists and Technicians of BC (“ASTTBC”) for the competency and training 

elements for our Technologists.  Both professional organizations have established educational and “right 

to practice” requirements for their members.  Both organizations also recommend that their members 

pursue continuing professional development throughout their career to ensure their continued 

competence.  They offer applicable courses for members, promote conferences, and provide 

opportunities for members to report any continued professional developments.  The incremental cost of 

administering the competency and training model to our technical staff outside the Corrosion group is a 

one time increase of $42 thousand in 2010.  Our technical staff have pursued continuing professional 

development in the past under a different regulatory requirement.  Incremental funding is required to 

meet the increased rigor of the Annex N requirement. 

 

The combined Corrosion and Operations Engineering O&M funding requirement within B&ITS is 

increased by a total of $109 thousand in 2010 and an additional $20 thousand in 2011 to allow us to 

meet the new competency and training requirements of Annex N.  These incremental funds will allow us 

                                                           
2 NACE website 
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to adopt and implement a competency and training model that relies on recognized external 

organizations to establish, validate and maintain the competency and training of affected staff.  

(3) RECORDS MANAGEMENT 

To strengthen our records management processes, we are taking steps in other departments across the 

Company to comply with the various components of Section N.6.1 and N.6.2.  We have been working on 

a project to implement a formal and central records management system to manage compliance records 

on a go forward basis.  As such, we are implementing a records management tool called FileNet and 

developed applicable records management processes to be used within this application.  We are also 

implementing a sustainment model where all compliance records will be managed centrally. 

 

There are three additional areas that require additional funding related to records management and 

they are presented below. 

(a) Gas Installations 

Terasen records of gas installations are estimated to be 98% accurate.  There are areas that have been 

identified where there are gaps in records including inaccurate pipe location and missing pipe and 

coating condition.  Processes are in place to update pipe locations when errors are found.  When a 

portion of a buried or submerged pipeline system becomes exposed, codes require a visual inspection 

for corrosion and condition of coating.  Pipe and Coating reports provide critical information on the 

condition of pipe and coating; this data is used as an input on repair vs. replace decisions.  Before the 

introduction of Automated Mapping/Facilities Management (AM/FM), this information was stored in 

hard copy books.  The deteriorating condition of these books will result in the eventual loss of this data.  

The existing process to completely update all records is very lengthy and is introduces an unacceptable 

area of high risk.  To transfer this information from the hard copy books to the AM/FM system, 

Distribution requires an incremental amount of $150 thousand starting in 2010. 

 

Accurate location information is critical as part of the Terasen Gas damage prevention process and is 

required by the Gas Safety Regulations Clause 39(5).  By collecting and maintaining accurate location 

data Terasen Gas will be able to provide excavation contractors and personnel with the information they 

require to avoid damaging underground pipelines. Up to date pipe and coating data will result in 

improved repair/replace assessments. 

(b) Corrosion – repatriate critical cathodic protection records from contracted service 

provider 

Currently and in the past, we have contracted the services of DNV (formerly known as CC Technologies) 

to manage the cathodic protection systems located in the BC Interior.  As a result, critical records related 

to the design and performance of the BC Interior cathodic protection systems is retained with CC 
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Technologies.  Terasen Gas has no records on its AM/FM system related to the cathodic protection 

systems found in the BC Interior.  Consequently, we require a one time amount of $56 thousand in 2010 

to transfer the critical cathodic protection records from DNV to the Terasen Gas AMFM system.  The 

reason for this data transfer is to ensure that we have records of all of our cathodic protection systems 

in AMFM and are in compliance with Annex N.6.1(j). 

(c) Corporate centralized compliance records management 

 We have been working on a project to implement a formal and central records management system in 

Operations Engineering to manage compliance records on a go forward basis as mentioned in Part III, 

Section B, Tab 2, The Future.  We are also implementing a sustainment model where all compliance 

records in Operations Engineering will be managed centrally.  One incremental full time clerk will be 

responsible for filing all compliance related records and managing the applicable records related 

processes.  As a result, the Operations Engineering O&M budget is increased by $60 thousand starting in 

2010 in order to allow for the hiring of a full time records clerk so that records can be filed and 

maintained in a manner that will allow us to demonstrate compliance with Section N.6 of Annex N. 

 

Clause 10.2.1 states that “Operating companies shall develop, implement, and maintain a documented 

safety and loss management system for the pipeline system that provides for the protection of people, 

the environment, and property”.  Clause 10.2.2 then proceeds to provide the details of the elements 

that should be included in a loss management system and also refers to Annex A for an extensive 

guideline for the same.  We have many disparate programs and management systems across the 

organization that exist to meet specific requirements of various regulations.  For example, we have an 

Environment Management System, a Natural Hazards Management Program, a Vegetation Management 

Program, and others.  Clause 10.2.2, Annex A, N & M are similar in their requirement for companies to 

have a holistic and integrated approach with their various systems and programs.  We need to ensure 

that our systems contain the appropriate elements, are aligned and integrated, and that they are 

producing the appropriate outcomes to allow us to demonstrate compliance with the various sections of 

CSA Z662 with respect to management systems.  As a result, the 2010 Operations Engineering funding 

requirement is increased by $150 thousand to be able to perform this activity.   

(4) STAFFING REQUIREMENTS FOR IMP  

(i) Distribution 
Current staffing levels in Distribution Asset Management are insufficient to implement the requirements 

of the Integrity Management Plan. The full adoption of CSA Z662, Annex N will increase the workload for 

this group as follows: 
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• Additional Maintenance Analyst in Asset Management.  

o Administer programs that monitor for conditions that may lead to failures, to eliminate 

or mitigate such conditions. 

• Two Field Quality Auditors in Asset Management. 

o Will enable the field quality audits that are required by the Terasen Gas Integrity 

Management Plan and CSA Z662 

• Additional Professional Engineer in Asset Management   

o Analysis and decision making specific to capital budget investments.  This will include 

conducting studies or analyzing studies by others to understand issues, ensure budgets 

are invested on the higher priority items and applicable standards are maintained.  

• Two Additional Operations Support Representatives in Asset Management   

o Support the increased requirement for records to demonstrate compliance by becoming 

an expert on FileNet (the new records administration technology being introduced in 

2009). 

 

Although Integrity Management is not entirely new to Terasen Gas, the full adoption will result in a 

more comprehensive and formalized demonstration of compliance and enhancements to the program 

in 2010 and 2011; to ensure that all applicable codes and regulations are met and the distribution 

system continues to operate safely and reliably.  To accomplish this, Distribution funding requirement is 

increased $215 thousand in 2010 and $185 thousand in 2011. 

(5) SPECIFIC INTEGRITY PROGRAMS 

(a) Cathodic Protection/ Assessment 

The following factors have influenced the application and monitoring of cathodic protection (CP) to 

Terasen Gas’ buried steel piping systems over the past number of years: 

• average age of steel pipeline assets is increasing; 

• third-party activity in the vicinity of pipelines has increased; 

• integrity and corrosion management technologies have evolved; 

• industry standard practices for the monitoring and management of corrosion have become 

increasingly rigorous; and 

• regulatory expectations have increased. 
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While cathodic protection has been applied for decades, Terasen Gas and other pipeline operators have 

continued to take steps to improve comparisons of measured CP system performance against industry 

established criteria.  These changes will improve confidence levels that CP systems are effectively 

mitigating corrosion and preventing premature degradation of installed pipelines, however will also 

result in increased workloads. 

 

Another incremental workload increase has resulted from an increase in electrical shorts, which drain CP 

current away from the pipeline and potentially result in corrosion.  Influencing factors for these shorts 

include reduced coating performance (electrical isolation properties) as pipelines age and increased 

construction activities in the vicinity of pipelines.  Terasen expects that this activity will continue or 

possibly increase over time. 

 

Based on the above increases in activity and cost levels, the Corrosion O&M funding requirement within 

B&ITS requires a permanent increase of $206 thousand in 2010.  In addition, Distribution requires a 

permanent increase in 2010 of $80 thousand. 

 

We have initiated the implementation of a data management system (DMS) for the Corrosion group that  

will house the methods used and the results obtained from our cathodic protection activities and, at the 

same time, it will provide the required index of corrosion related records.  The project is scheduled for 

completion in mid 2009 and will have ongoing IT O&M cost of $27 thousand per year. 

 

Also, increased funding in 2010 is required for the cost of electricity used by the rectifiers that impress 

the cathodic protection onto our steel gas systems.  We must have cathodic protection on our steel gas 

assets on a continuous basis and, consequently, we must incur the associated electrical costs.  It is 

estimated that the total cost of electricity consumed by our rectifiers will increase by $6 thousand in 

2010, bringing the incremental funding requirement for B&ITS in this program to $239 thousand starting 

in 2010 ($212 thousand for Operations Engineering and $27 thousand for IT).  Without the incremental 

funding it will be difficult to continually improve cathodic protection programs to keep pace with current 

standards, practices, and regulatory requirements.   

(b) Class Location (Intermediate Pressure Pipeline) Survey 

Pipelines are assessed a class location in order to identify population density. This class location provides 

design safety factors and is used to establish operations and maintenance programs in keeping with the 

consequences of asset failure in more densely populated areas. Many class locations change as a result 

of increases in population density or location development which has resulted in the need to update and 
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refresh class location data.  Transmission pressure pipelines are regularly surveyed to monitor for class 

location changes. 

 

BC has had the highest housing starts in the country over the PBR period, resulting in increased 

population density around transmission pipe. As communities encroach on Transmission statutory 

rights-of-ways, Transmission’s operating practices must change.  Patrol frequencies in some areas must 

increase from once a year to once a week/month. In other cases engineering studies must be 

undertaken to see if pipeline upgrades and other bypasses are necessary, with the appropriate action 

implemented.   Increases in costs are associated with the increased survey periods and/or other 

mitigation actions. 

 

Distribution requires $120 thousand in 2010, with $60 thousand continuing into 2011, in order to 

perform one-time comprehensive and ongoing class location surveys of its intermediate pressure 

pipeline.   Maintaining up to date class locations will ensure that pipeline systems are operated in 

accordance with the intent of CSA Z662 and within acceptable levels of risk to public, plant and 

employee safety. 

(c) Corrective maintenance  

Regular preventive maintenance is completed on gas system assets to ensure safe and reliable delivery 

of gas to customers.  As many of the failure modes associated with the types of equipment and the 

operating conditions are random, they cannot always be prevented by preventive maintenance.  As a 

result, assets are designed to ensure they continue to operate even when a piece of equipment fails.  

Corrective maintenance is initiated when equipment fails and is identified as part of the regular 

preventive maintenance program. 

 

Technology is limited in its ability to predict failures on piping systems (i.e. there are no internal 

inspection tools or ‘smart pigs’ available for distribution or intermediate pressure pipelines).  Traditional 

methods have limited success in predicting failures (i.e. cathodic protection monitoring). Surveys such as 

‘leak surveys’ are designed to identify piping system failures at an early stage where the risk to the 

public is minimized. Identifying and correcting failures is normal aspect of maintaining gas system assets. 

 

Based on past experience and system age, Distribution requires an incremental funding of $402 

thousand starting in 2010 to perform corrective maintenance activities, with an additional increase of 

$139 thousand in 2011. 

 

As the gas distribution infrastructure grows and ages, failures are monitored closely to determine 

whether the optimal level of preventive maintenance is being completed (i.e. increases in corrective 
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maintenance are analyzed to determine the root cause and whether an appropriate preventive measure 

is available). Adequate corrective maintenance resources, coupled with adequate preventive 

maintenance resources, are a critical aspect of asset management and the programs designed to 

maximize the service life of the assets. 

(d) Inspecting Bridge and Aerial Crossings 

Bridge and Aerial Pipeline Crossings are inspected periodically to ensure continued safe, reliable delivery 

of natural gas. Generally there is adequate funding to complete the inspections; however, with aging 

infrastructure, requirements for subsequent corrective work are under-funded.   

 

During the period 2004-2009, findings from previous inspections were examined and prioritized, much 

of the work was deferred as the associated risk was evaluated and deemed to be acceptable at that 

time. This work can no longer be deferred without increasing the risk of asset failure or resulting 

expensive renewal of the asset.  As a result, Distribution requires additional funding starting in 2010 of 

$30 thousand. 

 

Completing the corrective work will ensure the continued safe, reliable and cost effective delivery of 

natural to the customers served by those pipelines. 

(e) Odourization  

As a safety measure, we are required under regulation to odorize the natural gas we distribute to 

customers.  The total annual cost of odorant is expected to increase by $31 thousand in 2010 and by 

another $10 thousand in 2011 because of the projected increases in the price of the commodity.   

(f) Pipeline Identification 

CSA Z662, requires signs to be installed to identify the presence of pipelines in order to reduce the 

possibilities of damage and interference. A comprehensive review of the Terasen Gas Intermediate 

Pressure (IP) systems will ensure adequate and appropriate identification is in place in accordance with 

CSA Z662 and Terasen Gas standards. Many of the signs currently in place are outdated or illegible. In 

order to accomplish this, Distribution requires additional funding commencing in 2010 of $100 

thousand. 

 

Terasen must continue to meet all applicable regulatory requirements and will take such actions that are 

appropriate to prevent third party damages to Company assets.  This will help ensure continued safety 

of the public, the plant and company employees as well as the continued reliable service to Terasen Gas’ 

customers.  
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(g) Preventive Maintenance  

Terasen Gas administers a preventive maintenance program designed to extend the life of assets while 

ensuring optimal investment of maintenance resources. 

 

Regular preventive maintenance is performed on Terasen Gas assets based on the integrity 

management program.  There are a variety of Code requirements that define the elements of a 

preventive maintenance program. In some instances Code requirements are prescriptive in what must 

be included in a preventive maintenance program; in other instances the onus is put on the operator to 

decide what is in an appropriate program. 

 

Commencing in 2001, Distribution began transitioning to a risk based maintenance program leading to 

the implementation of SAP Plant Maintenance functionality in 2003. SAP enables gathering of data on 

asset performance, failure modes and failure frequencies. Anecdotal data, validated by documented 

observations have enabled adjustments to maintenance frequencies and programs that have resulted in 

significant savings with no loss of asset reliability while maintaining Code compliance. The numbers of 

activities for 2010 and 2011 (I.e. visits to an asset) are based on asset growth, observations and 

maintenance results which are dynamic, based on operating conditions in the system and result in the 

need for a reduction of funding  in 2010  of ($-117 thousand) and an increase in 2011 of $402 thousand. 

 

Transmission will be looking to improve its asset management capabilities by leveraging the existing ERP 

system in the organization, most notably SAP-PM.  Transmission plans to add one additional headcount 

for analyst support for the planned maintenance system upgrade for an incremental cost of $100 

thousand starting in 2010. 

 

Preventative maintenance is the first line of attack to ensure safe and reliable service and Terasen Gas 

requests that the additional funding for these activities be granted. 

(h) Public Safety Awareness 

Terasen Gas has a responsibility to educate the public about the risks associated with its natural gas and 

propane products.  One of the Company’s main objectives regarding public safety awareness is to 

support safe, secure and healthy communities by increasing public awareness of gas safety risks and the 

steps that can be taken to minimize the potential for accidents.   

 

A variety of methods including media ads, bill inserts and the Terasen Gas web-site have been used as 

channels for this program during the PBR period. For example: Terasen Gas has recently become a 

financial sponsor of the Cooperative Safety Program, which provides education to communities across 
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the southern interior of British Columbia.  The multi-media campaign focuses on increasing utility safety 

awareness to both the general public and industry professional audiences.  

 

In addition, Terasen Gas is a member of BC One Call and part of the Common Ground Alliance, an 

industry group that includes utilities as well as excavators.  We also work with fire departments 

including the joint development of training programs for firefighters.  External parties must comply with 

our permit process if they plan work around our pipeline. 

 

There are two areas requiring incremental funding, public safety awareness staffing and public safety 

awareness messaging, and they are presented below. 

(i) Staffing 
Terasen Gas has a responsibility to educate the public about the risks associated with its natural gas and 

propane products.  To accomplish this, Terasen Gas, is expected to coordinate programs and activities to 

inform customers and the public about natural gas and propane safety by: 

• Collaborating and ensuring coordination amongst the business units that develop and deliver public 

safety awareness materials and programs; 

• Developing and supporting Terasen Gas programs and activities to educate customers and the 

public about natural gas and propane safety; 

• Participating in appropriate joint public safety programs with other industry stakeholders; 

• Advising on public safety communication strategies for Terasen Gas and recommending  actions, 

standards, research, and budgets; 

• Coordinating public safety surveys and interpreting the data;   

• Devising and leading required actions based on survey data collected. 

 

At present, there is no position at Terasen Gas devoted to public safety awareness. Promoting public 

safety awareness is the combined effort of personnel from many of the Company’s business units, 

including one management and exempt position in EH&S that is primarily responsible for emergency 

planning. 

 

Channeling all public safety initiatives through one department would allow for the capture of synergies 

and efficiencies, since public safety initiatives occur in many business units, and vary in the different 

geographic regions.  A key requirement of Annex A within the Integrity Management Plan is for Terasen 
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Gas to have the ability to track and document theses initiatives.  Other expectations of the public safety 

group in relation to the Integrity Management Plan are to: 

• Provide a primary point of contact within the Company for public safety components of the Integrity 

Management Plan; 

• Ensure that asset owners are informed of any significant risks (e.g. program performance, relevant 

asset metrics) and provide recommendations to resolve;  

• Establish and monitor performance level metrics, ensuring corrective action as required;  

• Ensure that program review and evaluation are conducted and documented appropriately;  

• Lead continuous improvement initiatives to Public Awareness Processes as identified by the IMP 

Management Team 

• Additionally, there is a need to implement a governance component to ensure that public safety 

initiatives align and complement the corporate public safety goals. 

 

A focused program is required to improve the public’s knowledge and behaviors regarding gas safety.  

Between 2001 and 2006, combined public recognition and action awareness levels remained unchanged 

at 10%, as per the 2006 Terasen Gas Safety Research Survey.  The Company’s most recent corporate 

Safety Awareness Study of customers, conducted in 2008 reflects results similar to the 2006 public 

survey in that less than ten percent of the public are aware of what to do when they smell gas.  This 

demonstrates that knowledge of what to do in the event of an emergency, or to avoid one, has not 

improved over 10 years. A combination of an increased communications budget and a focused, 

dedicated position in public safety awareness is necessary to improve the public's awareness levels. 

 

There is an increased provincial focus on collaborative, inter-agency safety messaging.  Partnerships, 

with external stakeholders to create and disperse collective gas safety messaging, need to be 

strengthened.  Delivery of gas energy safety requires a cooperative approach to ensure consistent, wide 

audience messaging and Terasen Gas needs to take a lead. 

 

The Provincial Emergency Program (PEP) is leading the establishment of an on-line preparedness 

education and training tool around provincial hazards such as earthquakes, floods and forest fires.  The 

project will be composed of modular, expandable curriculums aimed at a broad audience, including 

multi-lingual public, First Nations and businesses.  Participation by multiple agencies is required to 

develop and launch the tool.  Terasen has been asked to participate, but has not been able to provide 

resources (BC Hydro is intimately involved in the committee and is an endorsing sponsor). 
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Terasen Gas has recently become a financial sponsor of the Cooperative Safety Program, which provides 

education to communities across the southern interior of British Columbia.  The multi-media campaign 

focuses on increasing utility safety awareness to both the general public and industry professional 

audiences.  Greater participation by Terasen in the managing committee would improve the gas safety 

messaging and allow for improved collaboration around issues like Call Before You Dig. 

 

Devoting a resource to public safety awareness would allow for the expansion of the Terasen Gas school 

program which is a key tool used in the education of the public regarding gas safety.  A dedicated lead 

could implement and track the success of long-term goals in the Terasen Gas school program.  More 

regular surveys to track gas safety knowledge and awareness could take place amongst the public and 

Terasen’s customers.  In addition, this position could also concentrate efforts to establish and maintain 

partnerships and shared programs with other organizations such as the fire services, other utilities, and 

community organizations.    

 

Customers, the public and policymakers expect that Terasen Gas has dedicated, safety-focused 

resources like BC Hydro which has a three-person (Manager plus two advisors) Public Safety 

Department.  Within the CGA, Saskatchewan Energy has a Public Awareness Coordinator and GazMetro 

has a full-time Supervisor whose job was created in order to prevent damage and educate the public. 

 

To summarize, the creation of a position in public safety awareness would allow for an expanded public 

safety governance program and would ensure that public safety awareness programs are coordinated in 

an effective manner and expanded to increase overall public safety.  To this end the HR & Governance 

funding requirement has been increased by $117 thousand starting in 2010. 

(ii) Communications 
Terasen Gas believes that is prudent to cast an annual safety communications budget that is more 

reflective of the dollars required each year to provide our customers with information to help keep 

them safe.  We also believe that as a responsible operator we should be seeking to raise awareness 

levels regarding gas odour and action to a level greater than 10 per cent.  

 

Currently, Terasen Gas budgets $140 thousand per year on safety communications – approximately 

$0.15 per customer.  Activities include: infrequent radio and newspaper campaigns; media releases and 

earned media; brochures; annual letters; damage prevention program; school program and the 

TerasenJr. web page.  As well, safety messaging is added to all communications materials, where 

appropriate, to reach as many audiences as possible. 
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This budget number of $140 thousand has not increased in over 10 years but over that time period our 

customer base has grown and new communities have been added to our service areas.  In fact, between 

2006 and 2009 (year-to-date), Terasen spent approximately $435 thousand above budget on safety 

communications. This money was to primarily supplement four key safety messages: flood 

preparedness, meter safety, call before you dig, and fall safety tips in addition to gas odour awareness 

and action. Additional funds were also required to ensure Terasen was providing safety information to 

customers and members of the public who speak Punjabi and Cantonese rather than English. 

 

It should be noted that other companies spend significantly more to provide their customers with safety 

information. For example, BC Hydro is currently known to spend at least $3.6 million on safety 

education. BC Hydro has an extensive radio campaign to educate British Columbians regarding the Seven 

Steps to Electrical Safety.  In 2006, the Canadian Gas Association released a study which indicated how 

much its member companies spent per customer on safety. The study did not include the number of 

messages each budget needed to support or the overall awareness level achieved for a particular 

message. The study indicated that in 2006 ATCO spent $1.06 per customer and Enbridge spent $0.50. 

 

Since the last PBR settlement Terasen Gas has undertaken a mass media campaign for Customer Choice 

and in the first year of the program was able to go from zero awareness to approximately 80 per cent, 

several months later.  The program is now being sustained at a lower level of media (newspapers and 

online) but is an example of the power of mass media campaigns, especially those involving TV. 

 

This Application presents an opportunity to address the base budget for safety communications, and to 

reflect the new Oil & Gas Commission regulations.  There is tremendous value in empowering 

customers, through knowledge to help them stay safe and avoid harm or property damage.  

 

Through our corporate image and customer satisfaction surveys, customers have indicated that the 

Company’s safety information is of value. By increasing knowledge, Terasen Gas can help customers 

avoid potentially harmful situations, which could result in serious injury or damage to Company assets. 

We are focusing a targeted effort on gas odour awareness and action due to the current low level of 

awareness and that it can help protect customers in their homes and businesses, along a right of way or 

where third party damage may have occurred. 

 

While CSA Z662 Annexes M&N are not prescriptive in what public safety awareness activities should be 

undertaken,  the reference of increased public awareness in the regulations should be seen as significant 

because it suggests that there are two key aspects to public safety – the integrity of the system and an 

educated public that through knowledge can avoid harm.  
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We believe as a prudent operator we should explore an incremental increase to the frequency of our 

current media plan (radio and print), focused primarily around gas odour and awareness and an 

incremental $1.0 million has been added the MKDB funding requirement for this.  Terasen Gas would 

continue our existing approach in support of the other safety messages.  

(i) Rights Of Way (ROW) Land Management 

An increase is required to fund our land management activities to account for increased cost of 

managing and administering land easements, ROW and continue land acquisitions activities.  

 

Terasen Gas pipelines and mains traverse the landscape like a web and, each year, we need to enter into 

a number of easement or ROW agreements in order to cross private, public or crown land to be able to 

provide service to customers and negotiate renewals of expiring ROW licenses or permits.  The 

necessary agreements usually result in annual fees or amortized lump sum fees that we have to pay for 

the easement or ROW rights.  In addition to completing over 650 distribution easement agreements 

over the past two years, we entered into two transmission right of way agreements in 2007 and two in 

2008.   

 

Incremental funding of $93 thousand in 2010 and an additional $15 thousand in 2011 is required.  Lack 

of funding will result with the consequences of potentially having important infrastructure in place 

without legal tenure and agreements that are less favorable for Terasen Gas than if we had been fully 

involved with the negotiation process. 

(j) Seismic Risk Assessment 

Terasen Gas continues to work to ensure Code requirements are met so that natural gas can continue to 

be delivered to our customers safely, reliably and cost effectively. In 1994 a seismic study was 

conducted of certain areas of the Terasen Gas system. Since that time new standards have been enacted 

specific to seismic design. Understanding of seismic vulnerabilities will enable planning and programs to 

mitigate the risks. 

 

Due to the size and complexity of the natural gas distribution system, the assessment of seismic risk 

needs to be spread over a number of years.  To accomplish these studies, Distribution requires 

incremental funding of $150 thousand starting in 2010.  An ongoing program of seismic risk 

identification and mitigation will ensure continued safe, reliable service to our customers. 

(k) Single Point of Failure Analysis 

Terasen Gas is committed to providing natural gas to its customers safely, reliably and at the lowest 

cost. Third party damages, natural and man-made hazards impact distribution pipelines regularly. The 
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natural gas distribution system is complex and includes a number of instances where loss of a single 

pipeline may result in customer outages.  The Transmission system, while not as complex, holds a 

greater consequence to customer outages in situations where a single point of failure occurs.  

 

A comprehensive study is required to identify the single points of failure, assess the probability of the 

failure occurring and identify the consequences of that failure.  Distribution requires additional funding 

of $200 thousand in 2010 to perform analysis of the assets under its accountability.  Comprehensive 

knowledge of the areas of vulnerability will enable Distribution to identify areas of high risk, setting the 

groundwork for plans and programs to reduce those risks to an acceptable level. Transmission is 

performing the same type of activity in 2009. 

(l) Transmission Integrity Programs 

 

Figure F-8-1: Age of Transmission Pipe has been increasing 
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One half of the total mainline transmission pipeline length is over 40 years old.  The level of expenditure 

required to operate and maintain older segments to the required standard of safety and reliability has 

grown due to the need for selective asset replacement or repair, as identified by regularly scheduled 

internal inspections and assessments of pipe condition.  Figure F-8-1 displays the number of kilometers 

and age of Transmission pipelines on the TGI system. 

 

For increased patrols, vegetation management, permit work, integrity management plan upkeep, and 

cyclical increases for station painting, NDT/HVT testing Transmission requires an increase of $36 

thousand for 2010.  
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For 2011, TP activity is first budgeted irrespective of what will land in capital due to IFRS rules2F

3.  This 

causes a readjustment to O&M of $1.151 million which is later offset by a shift of ($626 thousand) back 

to capital, with the remaining increase due to increases in integrity studies, inspections, seismic hazard 

management, in line inspections and rehab programs.    

(m) Valve Maintenance 

Valves are used to control the flow of natural gas and are inspected regularly to ensure their availability 

for use during an emergency. Critical valve repairs were completed during the period of 2004 through 

2009 as required.  Other repairs judged non-critical at the time were deferred as the associated risk 

permitted.  The risk associated with leaving the repairs any longer is considered unacceptable.  

Distribution requires increased funding of $200 thousand in order to perform the outstanding repairs. 

 

Critical valve maintenance will ensure the continued safe, reliable and cost effective delivery of natural 

to customers while also ensuring the valves will operate correctly when they are required in an 

emergency. 

(n) Vegetation Management 

CSA Z662 requires vegetation on rights-of-way shall be controlled to maintain clear visibility from the air 

thereby reducing the probability of third party damage and encroachments and also to provide for ready 

access for maintenance crews. Efforts have been made to defer or minimize vegetation control to 

validate the frequency; however, experience during the period of this examination has indicated that a 

five year cycle is required. Additionally, changes in environmental regulations put additional pressures 

on vegetation management programs (e.g. work near streams, bird nesting season limitations, fire 

protection seasons).  These restrictions increase costs by requiring an accelerated schedule during the 

relatively brief times available to perform the work. 

 

For ongoing vegetation management, Distribution requires incremental funding of $175 thousand 

starting in 2010 and $50 thousand in 2011.  Terasen Gas will continue to meet Code requirements and 

conduct programs in an optimum fashion to ensure public, plant and employee safety; vegetation 

management on Terasen right of ways is one of those programs. 

 

The Federal Pest Control Act and the Provincial Weed Control Act require that we have formal 

vegetation management programs in place to manage noxious weeds along our ROW and on all our 

properties.  External costs associated with this program are increasing by $15 thousand in 2010. We 

request that the Engineering budget within B&ITS be increased by this amount. 

                                                           
3 See Application, Part III, Section C, Tab 11 for IFRS rules. 
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(6) CONCLUSION 

Terasen Gas believes it is critical to continue focus integrity and asset management to ensure safe, 

reliable, and cost effective operations.  The process of developing and implementing the Terasen Gas 

Integrity Management Plan has allowed the company to review and confirm its integrity programs and 

activities.  As a result of this review, areas of improvement were identified. As well, pressures such as 

inflation, system growth, community encroachment and new code requirements are driving the costs 

identified above.  Terasen believes these costs are necessary and prudent. 

 

d) CSA Z662 - Annex A: Safety & Loss Management 

(1) INTRODUCTION 

The Canadian Standards Association (CSA), with input from industry, is shifting the long term direction of 

Canadian pipeline regulation to make it more performance based and less prescriptive.  This shift is 

evident throughout CSA Z662 and continued to be reinforced through the introduction of Annex N and 

M in 2006.  In 2007, a new clause (10.2) was added to the Operating, Maintenance, and Upgrading 

section of CSA Z662 that moves industry further towards performance based regulation.  We are 

required to respond to this new regulation and need increased funding starting in 2010 to implement 

and manage our coordinated compliance with key sections of CSA Z662 related to performance based 

regulation. 

 

Clause 10.2.1 states that  

“Operating companies shall develop, implement, and maintain a documented safety and 

loss management system for the pipeline system that provides for the protection of 

people, the environment, and property3F

4”.   

 

Clause 10.2.2 then proceeds to provide the details of the elements that should be included in a loss 

management system and also refers to Annex A for an extensive guideline for the same.  We have many 

disparate programs and management systems across the organization that exist to meet specific 

requirements of various regulations.  For example, we have an Environment Management System, a 

Natural Hazards Management Program, a Vegetation Management Program, and others.  Clause 10.2.2, 

Annex A, N & M are similar (yet ever so slightly different) in their requirement for companies to have a 

holistic and integrated approach with their various systems and programs.  We need to ensure that our 

systems contain the appropriate elements, are aligned and integrated, and that they are producing the 

appropriate outcomes to allow us to demonstrate compliance with the various sections of CSA Z662.  

Terasen Gas is in the process of accessing potential compliance gaps to this new requirement, but 

                                                           
4 CSA Z662-07 
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already has several practices in place.  To continue this analysis and to implement resulting changes, 

incremental funding is required.  

 

The management systems approach implemented as part of Terasen Gas’ Integrity Management plan 

will be used as the Company assesses Annex A requirements in 2009 and implements any necessary 

changes in 2010.   Transmission requires an incremental funding of $250 thousand starting in 2010 to 

perform anticipated changes to conform to clause 10.2.1 of CSA Z662-07. 

 

Terasen Gas is a leader in the area of emergency planning and security for the Province of British 

Columbia.  Many employees participate in regular corporate emergency exercises with relevant 

government and non-governmental agencies in the Province of British Columbia.  The Company has 

adopted a four-year rolling exercise cycle to ensure our systems and resources are adequate to respond 

to small and large scale emergencies, including earthquakes and pandemics. 

 

Three areas require incremental funding in 2010: emergency preparedness, mobile radios and business 

continuity planning. These are presented below. 

(2) EMERGENCY PREPAREDNESS 

Emergency preparedness is fundamental to any safety and loss management system.  Three areas which 

require incremental funding are: emergency response, mobile radio network, and business continuity. 

(a) Emergency Preparedness 

Terasen Gas is committed to being prepared to respond effectively to major disaster incidents by 

supporting a comprehensive emergency preparedness program.  Emergency planning with a focus on 

business continuity strengthens the Company’s ability to ensure the continual functioning of critical 

business elements in the event of a technology failure or pandemic.  The need to maintain, augment and 

fortify Terasen Gas’ existing plans and response strategies is three-fold: dependency on lessons learned, 

current standards and dependency on technology. 

(i) Lessons Learned 
The opportunity to review the lessons learned from events such as 9/11, Hurricane Katrina and the 

Northeast Blackout of 2003 demonstrate the need for prompt response and recovery of critical 

infrastructure and the reliance of business processes on other, external critical infrastructure and 

internal IT recovery.  The partial activation of Terasen Gas’ emergency plans during the 2007 Fraser 

River Freshet Flood risk and the recent escalation of the World Health Organizations pandemic risk level 

from a Phase 3 to a Phase 5 have demonstrated the strength of our emergency preparedness and plans.  

These events have also exposed the need to continue to enhance, augment and update our established 

strategies and the need to implement additional processes and approaches.  With continual 
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improvements and additions Terasen can ensure the utility is able to respond promptly to make safe, 

resume the delivery of energy to our customers and continue core business functions if a large scale 

event were to occur. 

 

Municipalities, External Agencies and the Province are increasing, and expecting, a collaborative 

approach to emergency planning, event response and overall public safety.  As evidenced from the 

security and consequence management planning for the Olympics and during other provincial incidents 

in the recent years, external agencies are requesting Terasen to engage in advance planning; to 

participate in situation awareness and monitoring communications and to partake in multi-agency 

exercises.  These activities prepare Terasen and partner agencies for an integrated, cohesive and safe 

approach to response and recovery in disasters, but require resources to contribute to the planning, 

activating and completion of actions. 

(ii) Standards 
Terasen Gas tests compliance with regulation and applicable codes of practice by regularly auditing its 

overall emergency preparedness program and individual departmental emergency plans. We are 

confident that the overall program currently complies with regulatory requirements and incorporates 

industry leading practices.  New and upcoming standards and practices have been identified and will, 

where necessary, require components to be incorporated into the emergency preparedness program in 

the next two years.  Currently, emergency management and business continuity standards are not 

legislated in Canada, but reference to them appear to have established an expectation of due diligence.   

 

The American “9/11 Commission Final Report” recommends that the National Fire and Prevention 

Association (NFPA) Standard 1600: Disaster/Emergency Management & Business Continuity be adopted 

by the private sector.  The Commission states that compliance with the NFPA Standard should define the 

standard of care owed by a company to its employees and the public for legal purposes4F

5.  The Canadian 

equivalent, Standard Z1600: Emergency Management and Business Continuity by the Canadian 

Standards Association has recently been issued.   Currently, the Canadian Standards Association is in the 

midst of developing a consensus on the need and scope of a new standard on Emergency Management 

for Petroleum and Natural Gas Industry Systems.   

(iii) Dependency on Technology 
Terasen Gas recognizes the need to be able to respond to business interruption, regardless of the event. 

Loss of or access to applications and data for an extended period of time has been identified as a 

significant exposure to the organization that needs to be addressed. The majority of the energy and 

utility industry have formal IT / disaster recovery plans but there is a significant effort in coordinating 

                                                           
5 The 9/11 Commission Report, page 398 
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the alignment of emergency planning, business continuity and disaster recovery. Terasen is lagging in 

this area. That said, there are some business units that have implemented Point Solutions to address 

their individual recovery requirements but when assessed at a corporate level do not meet the 

organizations overall recovery needs.5F

6  Business applications that have some level of recovery include 

AM/FM, WINS, Nucleus and SAP. Under the ownership of Kinder Morgan, the direction was to utilize the 

existing Kinder Morgan data centres and support staff for a formal Disaster Recovery site, providing 

significant cost reductions in capital and operating expenses. With the sale of Terasen to Fortis, that 

opportunity is no longer available.  Now Terasen has to undertake initiatives to fortify our Disaster 

Recovery. The scope of the exercise is to provide for technology disaster recovery and business 

continuity in the event that the data centre is lost, a Terasen facility is inaccessible, or both.  

 

Terasen’s emergency preparedness program is not static.  Lessons learned from others, emerging risks, 

up and coming standards and industry codes of practice and the continual improvement of plans and 

strategies requires resources.  The continuing development of emergency preparedness will provide 

Terasen the guidance and strategies to safely, effectively and efficiently mitigate, respond and recover in 

the event of a major disaster. Not maintaining current programs or proceeding with the proposed 

initiatives will likely result in continued inefficient use of resources, gaps in our preparedness system, an 

inability to meet recommendations flowing from exercise reviews and standards.  A strong emergency 

preparedness program and fulfilled project initiatives supports the Operational Excellence Terasen Gas 

strives for in the safe, efficient and reliable delivery of natural gas to homes and businesses throughout 

BC. 

 

To strengthen emergency preparedness, an incremental $115 thousand is required starting in 2010 to 

the HROG budget. 

(b) Emergency Preparedness – Mobile Radio Network 

Terasen Gas has currently deployed a mobile radio network throughout its coverage territory within the 

British Columbia Interior and Lower Mainland but has not deployed this capability along the corridor 

between Squamish and Whistler or on Vancouver Island.  As such, this application recommends Terasen 

Gas expand its mobile radio network to Whistler during 2009 and to Vancouver Island in 2011.  We 

believe that expanding our mobile communications network throughout the entire coverage territory of 

Terasen Gas, will provide a common platform for emergency backup communications throughout the 

                                                           
6  i.e. SAP recovery provides financial statements but would not support all of Finance nor any other business 
process utilizing it, AMFM has limited network bandwidth which would limit number of people able to access it, 
etc. 
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province that is essential to support the safe and reliable delivery of gas service to all customers in a cost 

effective manner.  

  

Provided below is a description of the deficiencies associated with the current emergency 

communications system for TGW and TGVI and the justification for addressing the system at this time. 

 

In an emergency situation, the need for communications is critical to ensuring the initial response and 

the subsequent continuation of service is done in a manner that is timely and cost effective, and above 

all, preserves the safety of both the public and the employees.  However, the current cellular network 

used for communications within TGW and TGVI does not have adequate coverage throughout these two 

regions.  Furthermore, the supplier can not provide assurance that cellular communications will be 

available in a widespread emergency.  As such, the risk profile is significantly increased in these regions 

as any loss in cellular service during an emergency may result in a reduced ability to respond to 

immediate threats to the public or employees.  In addition, the inability for the field to communicate 

efficiently may produce delays that would prevent customers from receiving gas service for extended 

periods of time.  This may result in significant hardship to customers depending upon the season and 

their access to alternative energy solutions.  Looking forward, the supplier of the cellular phones does 

not forecast significant increases in adoption rates for this technology and therefore the business driver 

is not present to address the concerns related to inadequate coverage and cellular availability during 

emergencies within the foreseeable future.   

 

As such, we believe expanding the current mobile radio network at this time is prudent and required 

given the anticipated reliability of the radio network system during emergency situations and the cost 

efficiencies that currently exist related to having a fully deployed mobile radio network and associated 

overhead already in place.  The incremental BAIT funding requirement required starting in 2010 is $25 

thousand with and additional incremental amount of $100 thousand in 2011.   

(c) Business Continuity 

The need to enhance and unite existing plans with disaster recovery strategies into a formal business 

continuity program at Terasen is required now because of the Company's dependency on technology, 

past learnings and current standards.   

 

Recommendations from the Disaster Recovery Strategy Report produced in 2008 include the 

implementation of an alternate site recovery strategy, establish a virtual workplace and implement a 

formal business continuity program.  The program would provide governance, integration, validation 

and sustainability of the disaster recovery strategies and their collaboration with business continuity 

plans.   
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Business continuity is part of an integrated organizational preparedness program.  It is a component of 

the corporate emergency plan and the corporate emergency plan leads the business continuity plans.   

 

Recommended components of a business continuity program include: 

• Corporate ownership through an executive sponsor; 

• A Business Continuity Manager (or designated lead) to liaise and coordinate activities 

corporately and within the business units; 

• A business continuity management system designed according to industry standards and best 

practices; 

• Controls for the maintenance of continuity plans; 

• Incorporation of business continuity mitigation strategies, such as IT recovery, into new project 

plans; 

• Integration of business continuity into the corporate emergency planning program; and 

• Validation of business continuity plans and strategies. 

 

It will take three to five years to establish a comprehensive business continuity program at Terasen.  This 

will take place only through the implementation of disaster recovery strategies and the design of robust 

business continuity plans for each business group.  

 

Successful development and sustainability of a business continuity program requires a dedicated leader.  

At present, only minimal support is available to lead such a program from the IT and EH&S groups.   

 

The creation of a Business Continuity Manager role would centralize responsibility for all aspects of the 

organization’s business continuity program.  The role would:  

• Develop and implement the business continuity management system; 

• Maintain the program and related documentation;  

• Monitor applicable laws and regulations and adjust the organization’s methodology accordingly 

to remain in compliance;  

• Promote consistency across the organization; 

• Promote process improvement opportunities; 

• Ensure business continuity is part of any new Terasen project;  

• Integrate business continuity with other preparedness planning; 

• Ensure the IT disaster recovery plan is part of any business continuity plans;  

• Validate plans with testing and exercises; and 

• Incorporate the concept of business continuity into Terasen's safety culture. 
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(d) Pandemic Planning 

Another component of business continuity is pandemic planning.  The World Health Organization 

estimates the probability of a world wide pandemic event to be between 25 and 65 percent by the year 

2017.  The event is likely to be an influenza virus, generating illness in people by affecting their 

respiratory tracts.  The pandemic will spread easily and rapidly through many countries and regions of 

the world, affecting a large percentage of the population in the areas affected.  The disease will spread 

around the world in less than eight weeks, and employee absenteeism is predicted at 40 percent or 

higher.  Employees may be absent from work because they have either contracted the virus, need to 

care for family members (including children) who have become sick or died, or are worried that they 

may become sick. 

 

Terasen Gas, like every other business, has plans to accommodate minor temporary vacancies in its 

workforce due to sickness, vacation, job turnover, and other types of absences.  However, the risk of a 

world wide pandemic raises concerns that a significant number of Terasen’s employees will not be 

available to perform their jobs for an extended period of time.  The sheer number of people potentially 

absent during a pandemic, combined with the absence of key staff, requires that Terasen be well-

prepared for the occurrence of such an event.  

 

Terasen Gas has been proactive in working with industry groups and health agencies to develop a 

corporate pandemic plan which identifies prevention strategies to mitigate the impact of a pandemic on 

the business, and also respond to a pandemic in a way that minimizes impact on our employees, 

customers and shareholder. 

 

The objectives of pandemic planning are to: 

• Ensure the Company is capable of adequately responding to emergencies; 

• Ensure critical business operations continue; 

• Minimize employees' and customers' exposure to infection; 

• Effectively communicate with employees, customers, regulators and other stakeholders; and 

• Assist with responses to pandemic issues in the broader community at the direction of provincial 

authorities. 

 

The Terasen Gas Pandemic Plan was developed during 2008 and is consistent with the World Health 

Organization and both national and provincial Pandemic Health Plans.  The plan seeks to achieve the 

objectives of pandemic planning by defining preparedness and mitigation strategies thereby: 

• Organizing Terasen to appropriately respond to a pandemic; 

• Assessing risk to employees and Terasen business; 



 
TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

  PAGE 29 

• Protecting employee health; 

• Preparing guidance documentation, including standards and work procedures; 

• Planning for business continuity; 

• Preparing a communications plan; and 

• Striving for the continuation of Company programs as appropriate. 

 

Terasen’s approach to pandemic planning is driven by WorkSafe BC Regulations requiring the 

development and implementation of exposure control plans and Terasen’s Environment, Health & 

Safety Policy.  This policy states, in part, that Terasen is committed to identifying and managing risks to 

prevent or reduce possible adverse consequences from our operations and integrating environmental, 

health, safety and security protection measures into all elements of our business. 

 

To achieve these policy objectives, Terasen is guided by the following principles: 

• The risk of a large-scale employee absence needs to be identified, assessed and controlled to 

acceptable levels; 

• Response to a pandemic event needs to be regularly exercised; and 

• Terasen needs to integrate and align pandemic planning within a broader context of business 

continuity management and emergency preparedness. 

Terasen’s pandemic planning will continue to evolve as more information on the risks and impacts of a 

pandemic event are made available.  Pandemic contingency plans will be reviewed and strengthened 

through participation in both internal and external exercises.   

 

During 2010 and 2011, further pandemic mitigation strategies will include the integration of pandemic 

contingency plans with business continuity plans. 

(3) CONCLUSION 

To achieve the identified changes to the business continuity and pandemic programs, an increase of 

$315 thousand for HROG is required in 2010, with $225 thousand continuing into 2011. 

e) CSA Z1000 – Safety Management System and WorkSafeBC 

The health and safety of our workforce and the public are critical elements in the road to achieving 

operational excellence.  Terasen incorporates employee health and safety into every element of our 

business as discussed in more detail in Part III, Section, Tab 1, The Past.   

 

Occupational health and safety provincial regulations are set by WorkSafeBC.  CSA Z1000 is a suggested 

framework for an occupational health and safety management system.  Annex A of CSA Z662 also 
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touches on OH&S management systems.  The Company believes that Annex A OH&S requirements will 

be addressed if CSA Z1000 is implemented, and that the Z1000 framework will strengthen its current 

policies and standards.  To this end, increased funding is required in B&ITS in the amount of $11 

thousand.   

f) Environmental Management Act – Environmental Programs  

The public and governments have placed a high focus on environmental protection.  British Columbia 

places a high value on ensuring environmentally sound practices as demonstrated by its Environmental 

Management Act which includes significant penalties for non-compliance In terms of environmental 

management.  

 

The Company conducts its business in a safe and environmentally responsible manner that includes 

dealing fairly, openly and honestly with stakeholders and communities to ensure our activities have no 

lasting ill effects on the natural environment. 

 

Terasen also works with communities and stakeholders to protect the environment through our 

Environmental Community Outreach program. This program provides opportunities for our employees 

to participate in community-based environmental activities that enhance fish and wildlife habitat in our 

service areas. 

(1) ENVIRONMENTAL MANAGEMENT SYSTEM 

Terasen is committed to the philosophy that sound safety and environmental practices make good 

business sense. Terasen’s success in the area of environmental management is based in part on 

developing and maintaining an effective Environmental Management System that is compliant to ISO 

14001 Environmental Management Systems standard. 

 

The Environmental Management System provides guidance to the Company, its employees, and its 

contractors on how to comply with all applicable environmental laws, Company policies and industry 

codes of practice.  Audits, inspections and incident investigations drive monitoring and system 

improvements through the Environmental Management System. Corrective actions identified in audits, 

inspections and incident investigations are used to improve the system and minimize the risks. 

 

To meet federal regulatory requirements for species at risk, Terasen Gas plans to develop and 

implement a planning process that identifies those species at risk that may be impacted by our 

proposed operations.  This process may involve mapping that integrates with AM/FM to identify 

potential areas of concern for at risk species. This will allow Terasen Gas to effectively protect these 
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species and meet regulatory requirements when operating and maintaining existing pipelines and 

planning new gas line construction and will: 

• Facilitate project permitting and approval processes; 

• Minimize construction interruptions; and 

• Ensure regulatory compliance. 

Terasen Gas plans to meet provincial and federal regulatory requirements and industry best practices by 

developing an overall waste management strategy that will: 

• Streamline project permitting and approval processes; 

• Avoid costs associated with unnecessary agency applications and waste authorization permitting; 

and 

• Ensure regulatory compliance 

To build these programs, increased funding within the EH&S group of HROG is required with a sum of 

$90 thousand in 2010, of which 70 thousand continues into 2011.    

 

g) Power Engineers and Boiler and Pressure Vessel Safety Act 

There are a number of pressure vessels installed in the Terasen natural gas distribution system. 

Previously pressure vessels have been considered a part of the piping system and treated accordingly.  

Improved understanding of Code requirements has indicated that this treatment of the pressure vessels 

is not in compliance. An incremental $220 thousand for 2010 is required within Distribution.  

 

Implementation of this program will bring Terasen Gas into regulatory compliance and ensure the 

ongoing safety of the public, Terasen Gas plan and employees. Assets are to be registered with the BC 

Pressure Vessels branch, data files to be set up and inspections carried on a periodic basis per API 510 

and the safety authority.   

 

Conclusion 

 

To ensure ongoing compliance to existing codes and anticipated new or changed codes, additional 

operating and maintenance funding is required.  Reasons for the requested increase include inflation, 

growth, asset age and new or enhanced code requirements.  The incremental funding requirements are 

necessary and prudent. 
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PART I.  INTRODUCTION 



 TERASEN GAS INC. 
 
 DEPRECIATION STUDY 
 
 CALCULATED ANNUAL DEPRECIATION ACCRUALS 
 RELATED TO GAS PLANT 
 AT DECEMBER 31, 2007 
 
 PART I.  INTRODUCTION 
 
 
SCOPE  

This report sets forth the results of the depreciation study conducted by Gannett 

Fleming, Inc. (“Gannett Fleming”) for Terasen Gas Inc. (Terasen) to determine the annual 

depreciation accrual rates and amounts for book and ratemaking purposes applicable to the 

original cost of gas plant at December 31, 2007.    Separate annual accrual rates have 

been developed for the provision applicable to the average service life and net salvage 

components of depreciation expense for each of the Terasen Gas Inc., Terasen Gas 

Vancouver Island, and Terasen Gas Whistler systems.    

The depreciation accrual rates presented herein are based on generally-accepted 

methods and procedures for calculating depreciation.  The service life estimates were 

based on analyses incorporating data through December 31, 2007, a review of Company 

practices and outlook as they relate to plant operation and retirement, and the service life 

and net salvage estimates for other gas transmission and distribution companies. 

 Part I, Introduction, of this report, contains statements with respect to the scope and 

plan of the report and the basis of the study.  Part II, Methods Used in the Estimation of 

Depreciation, presents the methods used in the estimation of average service lives, 

survivor curves and net salvage, and in the calculation of depreciation.  Part III, Results of 

Study, presents a summary of annual and accrued depreciation.  Part lV, Service Life 
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Statistics presents the statistical analyses of service life.  Part V, Detailed Depreciation 

Calculations presents the detailed tabulations of annual and accrued depreciation. 

 
BASIS OF THE STUDY 

Depreciation.  The annual and accrued depreciation were calculated by the straight 

line method using the average service life procedure and applied on a remaining life basis.  

The calculations of composite remaining life and annual depreciation accrual amounts  

were based on attained ages and estimated service life and net salvage characteristics for 

each depreciable group of assets. 

 Service Life and Net Salvage Estimates. The method of estimating service lives 

consisted of compiling the service life history of the plant accounts and subaccounts, 

reducing this history to trends through the use of Retirement Rate Method of analysis as 

further described in Part III of this report, and then applying judgment to make a final 

estimate of average service life. The results of the statistical analysis resulted in the 

forecasting of the trend of survivors for each depreciable group on the basis of 

interpretations of past trends and consideration of Company plans for the future.  The 

combination of historical trend and the estimated future trend yielded a complete pattern of 

life characteristics from which the average service life was derived.   

The service life estimates used in the depreciation calculations incorporated 

historical data compiled from the property records of the Company.  Such data included 

plant additions, retirements, transfers and other activity from 1958 through 2007.  A general 

understanding of the function of the plant and information with respect to the reasons for 

past retirements and the expected future causes of retirement were obtained through 

discussions with operating and management personnel, and through a tour of company 
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facilities.  The use of survivor curves to reflect the expected dispersion of retirement 

provides a consistent method of estimating depreciation for gas plant.  Iowa type survivor 

curves were used to depict the estimated survivor curves.  The estimates of net salvage 

were based on judgment which incorporated analyses of available historical data, a review 

of policies and outlook with management, a general knowledge of the gas utility industry, 

and comparison of the net salvage estimates from studies of other gas utilities.  The 

estimates of net salvage are expressed as the average net percent of the investment to be 

incurred or recovered upon its retirement.  In order to comply with announcements from the 

Canadian Accounting Standards Board relating to the implementation of the International 

Financial Reporting Standards (“IFRS”), Terasen has asked Gannett Fleming to develop 

separate annual accrual and accumulated depreciation calculations related to the 

requirements for net salvage.  A summary of the calculations relating specifically to the net 

salvage requirement is presented in the Results section of this report.  

RECOMMENDATIONS 

 The calculated annual depreciation accrual rates set forth herein apply specifically to 

gas plant as of December 31, 2007.  Continued surveillance and periodic revisions are 

required to maintain use of appropriate depreciation rates.  The survivor curves, 

amortization periods and net salvage percents determined in this study should be the basis 

for periodic recalculations.  Complete depreciation studies which re-evaluate these 

parameters should be performed every three to five years. 
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ESTIMATION OF DEPRECIATION 

 



  

                                           

 PART II.  METHODS USED IN 
 THE ESTIMATION OF DEPRECIATION 
 
DEPRECIATION  

 Depreciation, in public utility regulation, is the loss in service value not restored by 

current maintenance, incurred in connection with the consumption or prospective retirement 

of gas plant in the course of service from causes which are known to be in current 

operation and against which the utility is not protected by insurance.  Among the causes to 

be given consideration are wear and tear, deterioration, action of the elements, inadequacy 

and obsolescence. 

 Service Value, in public utility regulation, means the difference between original cost 

and the net salvage value of gas plant.1  Net Salvage Value is considered to be the amount 

received for property retired less any expenses incurred in connection with the sale of the 

asset, or in preparing the asset for sale.2   As such, the depreciation study completed by 

Gannett Fleming and as presented in this report has developed annual accrual rates 

applicable to both the recovery of the original costs and separately for the net salvage 

component of the utility assets in service as at December 31, 2007. 

Depreciation, as used in accounting, is a method of distributing fixed capital costs, 

less net salvage, over a period of time by allocating annual amounts to expense.  Each 

annual amount of such depreciation expense is part of that year's total cost of providing 

utility service.  Normally, the period of time over which the fixed capital cost is allocated to 

the cost of service is equal to the period of time over which an item renders service, that is, 

the item's service life.  The most prevalent method of allocation is to distribute an equal 

 
1 Federal Energy Regulatory Commission, Natural Gas Act, Part 201-Uniform System of Accounts Prescribed 
for Natural Gas Companies subject to the Provisions of the Natural Gas Act, Page 516-Definitions. 

2 Ibid, footnote 1 
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amount of cost to each year of service life.  This method is known as the straight line 

method of depreciation. 

The calculation of annual depreciation based on the straight line method requires the 

estimation of average life and salvage and the selection of group depreciation procedures.  

These subjects are discussed in the sections that follow.   

ESTIMATION OF SURVIVOR CURVES 

 Average Service Life.  The use of an average service life for a property group implies 

that the various units in the group have different lives.  Thus, the average life may be 

obtained by determining the separate lives of each of the units, or by constructing a 

survivor curve by plotting the number of units which survive at successive ages.  A 

discussion of the general concept of survivor curves is presented.  Also, the Iowa type 

survivor curves are reviewed. 

 Survivor Curves.  The survivor curve graphically depicts the amount of property 

existing at each age throughout the life of an original group.  From the survivor curve, the 

average life of the group, the remaining life expectancy, the probable life, and the frequency 

curve can be calculated.  In Figure 1, a typical smooth survivor curve and the derived 

curves are illustrated.  The average life is obtained by calculating the area under the 

survivor curve, from age zero to the maximum age, and dividing this area by the ordinate at 

age zero.  The remaining life expectancy at any age can be calculated by obtaining the 

area under the curve, from the observation age to the maximum age, and dividing this area 

by the percent surviving at the observation age.  For example, in Figure 1, the remaining 

life at age 30 is equal to the crosshatched area under the survivor curve divided by 29.5 

percent surviving at age 30.  The probable life at any age is developed by adding the age 

and remaining life.  If the probable life of the property is calculated for each year of age, the 
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probable life curve shown in the chart can be developed.  The frequency curve presents the 

number of units retired in each age interval and is derived by obtaining the differences 

between the amount of property surviving at the beginning and at the end of each interval. 

Iowa Type Curves.  The range of survivor characteristics usually experienced by 

utility and industrial properties is encompassed by a system of generalized survivor curves 

known as the Iowa type curves.  There are four families in the Iowa system, labeled in 

accordance with the location of the modes of the retirements in relationship to the average 

life and the relative height of the modes.  The left moded curves, presented in Figure 2, are 

those in which the greatest frequency of retirement occurs to the left of, or prior to, average 

service life.  The symmetrical moded curves, presented in Figure 3, are those in which the 

greatest frequency of retirement occurs at average service life.  The right moded curves, 

presented in Figure 4, are those in which the greatest frequency occurs to the right of, or 

after, average service life.  The origin moded curves, presented in Figure 5, are those in 

which the greatest frequency of retirement occurs at the origin, or immediately after age 

zero.  The letter designation of each family of curves (L, S, R or O) represents the location 

of the mode of the associated frequency curve with respect to the average service life.  The 

numbers represent the relative heights of the modes of the frequency curves within each 

family. 
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The Iowa curves were developed at the Iowa State College Engineering Experiment Station 

through an extensive process of observation and classification of the ages at which 

industrial property had been retired.  A report of the study which resulted in the 

classification of property survivor characteristics into 18 type curves, which constitute three 

of the four families, was published in 1935 in the form of the Experiment Station’s Bulletin 

125.3   These type curves have also been presented in subsequent Experiment Station 

bulletins and in the text, "Engineering Valuation and Depreciation."4  In 1957, Frank V. B. 

Couch, Jr., an Iowa State College graduate student, submitted a thesis5 presenting his 

development of the fourth family consisting of the four O type survivor curves. 

                                            
3 Winfrey, Robley.  Statistical Analyses of Industrial Property Retirements.  Iowa State College, Engineering 
Experiment Station, Bulletin 125.  1935. 
 
4Marston, Anson, Robley Winfrey and Jean C. Hempstead.  Engineering Valuation and Depreciation, 2nd 
Edition.  New York,  McGraw-Hill Book Company.  1953. 

5Couch, Frank V. B., Jr.  "Classification of Type O Retirement Characteristics of Industrial Property."  Unpub-
lished M.S. thesis (Engineering Valuation).  Library, Iowa State College, Ames, Iowa.  1957. 
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Retirement Rate Method of Analysis.  The retirement rate method is an actuarial 

method of deriving survivor curves using the average rates at which property of each age 

group is retired.  The method relates to property groups for which aged accounting 

experience is available or for which aged accounting experience is developed by 

statistically aging unaged amounts and is the method used to develop the original stub 

survivor curves in this study.  The method (also known as the annual rate method) is 

illustrated through the use of an example in the following text, and is also explained in 

several publications, including "Statistical Analyses  of Industrial Property Retirements,"6 

"Engineering Valuation and Depreciation,"7 and "Depreciation Systems."8

 The average rate of retirement used in the calculation of the percent surviving for the 

survivor curve (life table) requires two sets of data:  first, the property retired during a period 

 of  observation,  identified  by  the  property's  age  at  retirement;  and  second, the 

property exposed to retirement at the beginnings of the age intervals during the same 

period.  The period of observation is referred to as the experience band, and the band of 

years which represent the installation dates of the property exposed to retirement during 

the experience band is referred to as the placement band.  An example of the calculations 

used in the development of a life table follows.  The example includes schedules of annual 

aged property transactions, a schedule of plant exposed to retirement, a life table and 

illustrations of smoothing the stub survivor curve.    

 

                                            
6Winfrey, Robley, Supra Note 3. 

7Marston, Anson, Robley Winfrey, and Jean C. Hempstead, Supra Note  

8Wolf, Frank K. and W. Chester Fitch.  Depreciation Systems.  Iowa State University Press.  1994. 
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Schedules of Annual Transactions in Plant Records.  The property group used to 

illustrate the retirement rate method is observed for the experience band 1998-2007 during 

which there were placements during the years 1993-2007.  In order to illustrate the 

summation of the aged data by age interval, the data were compiled in the manner 

presented in Tables 1 and 2 on the following pages.  In Table 1, the year of installation 

(year placed) and the year of retirement are shown.  The age interval during which a 

retirement occurred is determined from this information.  In the example which follows, 

$10,000 of the dollars invested in 1993 were retired in 1998.  The $10,000 retirement 

occurred during the age interval between 4½ and 5½ years on the basis that approximately 

one-half of the amount of property was installed prior to and subsequent to July 1 of each 

year.  That is, on the average, property installed during a year is placed in service at the 

midpoint of the year for the purpose of the analysis.  All retirements also are stated as 

occurring at the midpoint of a one-year age interval of time, except the first age interval 

which encompasses only one-half year. 

 The total retirements occurring in each age interval in a band are determined by 

summing the amounts for each transaction year-installation year combination for that age 

interval.  For example, the total of $143,000 retired for age interval 4½-5½ is the sum of the 

retirements entered on Table 1 immediately above the stairstep line drawn on the table 

beginning  with  the  1998  retirements  of  1993  installations  and  ending  with  the  2007 

retirements of the 2002 installations.  Thus, the total amount of 143 for age interval 4½-5½ 

equals the sum of: 

10 + 12 + 13 + 11 + 13 + 13 + 15 + 17 + 19 + 20. 
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 In Table 2, other transactions which affect the group are recorded in a similar manner.  The 

entries illustrated include transfers and sales.  The entries which are credits to the plant account 

are shown in parentheses.  The items recorded on this schedule are not totaled with the 

retirements, but are used in developing the exposures at the beginning of each age interval. 

 Schedule of Plant Exposed to Retirement.  The development of the amount of plant 

exposed to retirement at the beginning of each age interval is illustrated in Table 3 on page ll-16 . 

 The surviving plant at the beginning of each year from 1998 through 2007 is recorded by 

year in the portion of the table headed "Annual Survivors at the Beginning of the Year."  The last 

amount entered in each column is the amount of new plant added to the group during the year.  

The amounts entered in Table 3 for each successive year following the beginning balance or 

addition are obtained by adding or subtracting the net entries shown on Tables 1 and 2.  For the 

purpose of determining the plant exposed to retirement, transfers-in are considered as being 

exposed to retirement in this group at the beginning of the year in which they occurred, and the 

sales and transfers-out are considered to be removed from the plant exposed  to  retirement  at  

the  beginning  of  the following year.  Thus, the amounts of plant shown at the beginning of each 

year are the amounts of plant from each placement year considered to be exposed to retirement at 

the beginning of each successive transaction year.  For example, the exposures for the installation 

year 2003 are calculated in the following manner: 

 
 Exposures at age 0    = amount of addition               = $750,000                         
 Exposures at age ½   = $750,000 - $ 8,000               = $742,000                         
 Exposures at age 1½ = $742,000 - $18,000               = $724,000                         
 Exposures at age 2½ = $724,000 - $20,000 - $19,000       = $685,000                         
 Exposures at age 3½ = $685,000 - $22,000               = $663,000   
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 For the entire experience band 1998-2007, the total exposures at the beginning of 

an age interval are obtained  by  summing  diagonally  in a  manner similar to the  summing 

of the retirements during an age interval (Table 1).  For example, the figure of 3,789, shown 

as the total exposures at the beginning of age interval 4½-5½, is obtained by summing:  

255 + 268 + 284 + 311 + 334 + 374 + 405 + 448 + 501 + 609. 
 

 Original Life Table.  The original life table, illustrated in Table 4 on page II-18, is 

developed from the totals shown on the schedules of retirements and exposures, Tables 1 

and 3, respectively.  The exposures at the beginning of the age interval are obtained from 

the corresponding age interval of the exposure schedule, and the retirements during the 

age interval are obtained from the corresponding age interval of the retirement schedule.  

The retirement ratio is the result of dividing the retirements during the age interval by the 

exposures at the beginning of the age interval.  The percent surviving at the beginning of 

each age interval is derived from survivor ratios,  each of which equals one minus the 

retirement ratio.  The percent surviving is developed by starting with 100% at age zero and 

successively multiplying the percent surviving at the beginning of each interval by the 

survivor ratio, i.e., one minus the retirement ratio for that age interval.  The calculations 

necessary to determine the percent surviving at age 5½ are as follows: 

 
 Percent surviving at age 4½  =         88.15 
 Exposures at age 4½ =  3,789,000                 
 Retirements from age 4½ to 5½  =     143,000                
 Retirement Ratio  =     143,000  ÷ 3,789,000 =   0.0377 
 Survivor Ratio =         1.000  -       0.0377 =   0.9623   
 Percent surviving at age 5½ =       (88.15)  x    (0.9623) =     84.83 
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TABLE 4.  ORIGINAL LIFE TABLE

CALCULATED BY THE RETIREMENT RATE METHOD

Experience Band 1998-2007 Placement Band 1993-2007

(Exposure and Retirement Amounts are in Thousands of Dollars)

Age at
Beginning of
    Interval    

Exposures at
Beginning of

   Age Interval   

Retirements
During Age
    Interval   

Retirement
     Ratio     

Survivor
   Ratio   

Percent
Surviving at
Beginning of
Age Interval

(1) (2) (3) (4) (5) (6)

0.0       7,490      80       0.0107      0.9893      100.00      
0.5       6,579      153       0.0233      0.9767      98.93      
1.5       5,719      151       0.0264      0.9736      96.62      
2.5       4,955      150       0.0303      0.9697      94.07      
3.5       4,332      146       0.0337      0.9663      91.22      
4.5       3,789      143       0.0377      0.9623      88.15      
5.5       3,057      131       0.0429      0.9571      84.83      
6.5       2,463      124       0.0503      0.9497      81.19      
7.5       1,952      113       0.0579      0.9421      77.11      
8.5       1,503      105       0.0699      0.9301      72.65      
9.5       1,097      93       0.0848      0.9152      67.57      

10.5       823      83       0.1009      0.8991      61.84      
11.5       531      64       0.1205      0.8795      55.60      
12.5       323      44       0.1362      0.8638      48.90      
13.5            167           26       0.1557      0.8443      42.24      
14.5 35.66      

Total       44,780      1,606       

Column 2 from Table 3, Column 12, Plant Exposed to Retirement.
Column 3 from Table 1, Column 12, Retirements for Each Year.
Column 4 = Column 3 Divided by Column 2.
Column 5 = 1.0000 Minus Column 4.
Column 6 = Column 5 Multiplied by Column 6 of the Preceding Age Interval.
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The totals of the exposures and retirements (columns 2 and 3) are shown for the 

purpose of checking with the respective totals in Tables 1 and 3.  The ratio of the total 

retirements to the total exposures, other than for each age interval, is meaningless. 

 The original survivor curve is plotted from the original life table (column 6, Table 4).  

When the curve terminates at a percent surviving greater than zero, it is called a stub 

survivor curve.  Survivor curves developed from retirement rate studies generally are stub 

curves. 

 Field Trip.  In order to be familiar with the Company and observe a representative 

portion of the plant, a field trip was conducted.  As described in the next section of this 

report, a number of operational interviews were conducted before and after the field trips.  

In this manner, the knowledge gained during the operational interviews could be enhanced 

through the physical inspection of plant.  Additionally, a number of questions that arose 

during the field trips were discussed during operational discussions following the site 

inspections.  A general understanding of the function of the plant and information with 

respect to the reasons for past retirements and the expected future causes of retirements 

were obtained during the field trip.  This knowledge and information were incorporated in 

the interpretation and extrapolation of the statistical analyses.   

 The following is a list of the locations visited during the field trip. 

 Surrey Operations Center 

 Huntingdon Metering Station 

 Langley Compressor Station 

 Coquitlam Metering Station 

 Tilbury LNG Plant 
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 Operational Interviews.  Interviews and discussions were held with a number of 

operational and engineering groups.  The interviews and discussions assisted Gannett 

Fleming in the understanding of the historic forces of retirement that have resulted in the 

statically developed average service life indications and on the anticipated future forces of 

retirement.   Based on these discussions, Gannett Fleming is better able to determine if the 

results of the retirement rate analysis should be adjusted to better reflect the future forces 

of retirement, or changes in technology.  Additionally, operational interviews provide 

information regarding the reuse practices and policies and cost of retirement information.  

Interviews with budgeting departments provided insight into upcoming capital programs 

which may include significant retirement of assets.   

 The following groups were interviewed by Gannett Fleming during the Depreciation 

Study: 

• Vancouver Island System Operations 

• Fleet Management 

• Metering 

• Transmission  

• Compression 

• Capital Expenditure Budgeting 

• Distribution Stations 

• Inventory 

 

 The information gained from these interviews was used in combination with the 

retirement rate study, comparisons to peers and the experience of Gannett Fleming in the 

final determination of average service life estimates and net salvage percentages.   
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 Survivor Curve Judgments.  Each retirement rate analysis resulted in a life table 

which, when plotted, formed an original survivor curve.  Each original survivor curve, as 

plotted from the life table, represents the average survivor pattern experienced by several 

vintage groups during the experience band studied.  Inasmuch as this survivor pattern does 

not necessarily describe the life characteristics, interpretation of the original survivor curves 

is required to use them as valid considerations in service life estimation.  Iowa type curves 

were used in these interpretations.  The survivor curve estimates were based on judgment 

which considered a number of factors as discussed above.  The primary factors were the 

statistical analysis of data, current policies and outlook as determined during conversations 

with management and the field trip, and survivor curve estimates from previous studies of 

this Company and other gas distribution companies.  The specific factors for the largest 

accounts follow. 

 Account 475 – Distribution Mains, is the largest account studied and represents 25% 

of Terasen’s depreciable plant.  The retirements, additions and other plant transactions for 

the period 1958 through 2007 were analyzed by the retirement rate method.  The original 

and smooth survivor curves are plotted on page lV-47.  Typical service lives for distribution 

mains range from 50 to 65 years.   

 In previous studies Gannett Fleming recommended the Iowa 60-R2.5.  Since the last 

study, this account has continued to incur retirements at a consistent rate which provide for 

a reliable statistical indication of average service life characteristics.  To date, this account 

has experienced over $27 million of retirement actively.  Discussions with operating and 

engineering staff have not indicated any specific reasons to believe that the future 

retirement trends in this account will be significantly different than either historic pattern.  

Furthermore, operations staff have indicated that it would be expected that the life of the 
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Terasen distribution mains would be in the range of other industry peers.  Typical service 

lives for distribution mains range from 50 to 65 years. 

   The retirement rate analysis indicates a significant rate of retirement activity as 

plant reaches 50 years of age, with large retirement rates through to age 75.  In order to 

better fit to this retirement pattern, Gannett Fleming has recommended the Iowa 60-R3 

survivor curve to better reflect the trend towards increased retirement rates beyond age 50 

as compared to the previous estimate of the 60-R2.5.  This minor increase in the mode of 

the Iowa curve provides a reasonable interpretation of the original survivor curve, and falls 

within the range of typical service lives for this account and is therefore recommend for this 

account.  

 Account 465, Transmission Mains, represents approximately 23% of the depreciable 

plant studied.  The retirements, additions and other plant transactions for the period 1957 

through 2007 were studied.  The original survivor curve as plotted on page lV-20 indicates 

only a modest level of retirements through age 45.  Typical service lives for transmission 

mains range from 50 to 70 years.  The previously approved estimate for this account was 

the Iowa 65-R3 based primarily on industry trends.  

 The Retirement Rate Analysis as presented at page lV-21 of this report and 

discussions with the operations and engineering staff have indicted that to date the pipe 

has experienced only a limited level of retirement activity.  However, the retirement activity 

to date of over $9 Million of originally installed cost, has provided some data upon which a 

life analysis can be made, particularly when combined with the experience of the operations 

staff.   Operations staff has indicated that the original 12-inch system installed in 1957 is 

not cathodically protected.  However the cathodic protection was started in the late 1960’s 

with the installation of the 10-inch lines.   Terasen does inspect the transmission lines using 
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inspection pigs through an on-going inspection program.  Recent inspections have 

indicated some corrosion in the 10-inch line.   In previous studies Gannett Fleming  

recommended an Iowa 65-R3 curve.  However, the average service life in this study has 

been shortened to an Iowa 60-R3 to better fit the historic retirement activity, and to 

recognize the anticipated increased level of retirements in future years due to the potential 

of corrosion in the 10-inch line.    The Iowa 60-R3 survivor curve, selected in this study to 

represent the life characteristics for this account, is within the typical range of lives used for 

transmission mains in the industry, and conforms to the expectations of management.   

 Account 473, Distribution Services, represents 18% of Terasen’s depreciable plant.  

The retirements, additions and other plant transactions for the period 1959 through 2007 

were analyzed by the retirement rate method.  The original and smooth survivor curves are 

plotted on page lV-40.   

 In previous studies Gannett Fleming recommended the Iowa 55-R1.  Since the last 

study, this account has continued to incur retirements at a consistent rate, which provides 

for a reliable statistical indication of average service life characteristics.  To date, this 

account has experienced over $44 million of retirement activity.  Discussions with operating 

and engineering staff have not indicated any specific reasons to believe that the future 

retirement trends in this account will be significantly different than historic patterns.  

Furthermore, operations staff have indicated that it would be expected that the life of the 

Terasen distribution services would be in the range of other industry peers.  Typical service 

lives for distribution services range from 40 to 60 years. 

 The retirement rate analysis indicates a significant rate of retirement activity as plant 

reaches 45 years of age, with large retirement rates through to age 70.  In order to better fit 

to this retirement pattern, Gannett Fleming has recommended the Iowa 55-R2.5 survivor 
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curve to better reflect the trend toward increased retirement rates beyond age 40, as 

compared to the previous estimate of the Iowa 55-R1.  This minor increase in the mode of 

the Iowa curve provides a reasonable interpretation of the original survivor curve, and falls 

within the range of typical service lives for this account and is, therefore recommended for 

this account.  

 Account 478.1, Meters, represents 6% of Terasen’s depreciable plant.  The 

retirements, additions and other plant transactions for the period 1963 through 2007 were 

analyzed by the retirement rate method.  The original and smooth survivor curves are 

plotted on page lV-60.  Typical service lives for gas distribution services range from 15 to 

30 years.  In recent years, the gas distribution industry has been moving toward increased 

used of digital metering and Automated Meter Reading (AMR) technology.   The impact of 

the changed technology on the average service life of meters has not yet been witnessed.   

 Previous Gannett Fleming studies have recommended a 25-R2-Iowa curve to 

represent the retirement characteristics for this account.  During the period since the last 

study, Terasen Gas has entered into a program to replace the older electro-mechanical 

meters with newer technology digital metering equipment.  Furthermore, Terasen is testing 

AMR technology through a residential test program.  The impact of the new metering 

technology and potential for the implementation of AMR is unknown, but may cause a 

future retirement program to replace a significant portion of the investment in this account. 

It is anticipated that the retirement activity caused by the program nature of the conversion 

will result in an increased number of retirements at a younger age.  However, until these 

programs are more certain and the results of the AMR projects are known, Gannett 

Fleming does not recommend large changes in the average service life of this account due 

to this introduction of new technology in this account.   
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 Effective January 1, 2007, Terasen made a significant policy change regarding the 

manner in which meter related costs are capitalized.  The revised policy has two key 

components, as follows: 

• Meter repair and inspection costs incurred in the meter shop will no longer be 

capitalized, and the costs will be considered as operating costs and 

• Field costs associated with residential meter exchanges will now be capitalized, 

where the old meter is expected to be retired. 

The above changes in capitalization policy will not have any material impact with 

regard to average service life estimates.   The policy to charge the repair of meters in the 

meter shop to operating cost could have a slight lengthening impact on average service life, 

as any potential retirement of a portion of the asset will no longer occur.  However small 

retirements for replaced parts on the meter have not historically been recorded and, 

therefore, no charge in average service life is expected due to this change.         

 The retirement rate analysis for this account, as presented at page lV-61, indicates 

retirement activity throughout the accounts life constant with an Iowa 25-R2 shape.  While 

this account is experiencing significant change in both the capitalization policies and in the 

technology associated with the assets within this account, the impacts of these changes are 

not known at this time.  Therefore, absent any empirical data to support a shortening of the 

average service life estimate, the 25-R2 has been selected for this account.  This account 

will be closely monitored over the next few years to determine if a shortening of the average 

service life estimate becomes necessary.   

 Account 466, Compression Equipment, represents less than 4% of the depreciable 

plant studied. The retirements, additions and other plant transactions for the period 1970 

through 2007 were analyzed by the retirement rate method.  The original survivor curve as 
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plotted on page lV-23 indicates only a modest level of historical retirements through age 15, 

and a significantly faster rate of retirement from ages 16 through 21.  Plant surviving past 

age 21 appears to be at a much slower pace. 

 In previous depreciation studies, Gannett Fleming has recommended a 30-R2.5 

Iowa curve.  Typical service lives for compression equipment range from 25 to 35 years.  

The compression units, utilized by Terasen are Solar units which have proven to be reliable 

both at Terasen and within the industry as a whole.  As such, it is expected that these units 

would perform at the longer end of the range of average service lives. However, the high 

rate of retirement ratios at approximately age 20 need to be recognized.  Gannett Fleming 

recommends a slight lengthening of the average service life to 33 years to deal with the 

company and industry experience with the compression units in use, and an increase in the 

mode of the Iowa curve from a Iowa R2.5 to an Iowa R3 to deal with the period of high 

retirement ratios.    As such, an adjustment to the Iowa 33-R3, selected in this study, 

provides a reasonable interpretation of the historical data, and is within the range of lives 

used in the industry and anticipated by management. 

 Account 477.1, Measuring and Regulators, represents 2% of the depreciable plant 

studied. The retirements, additions and other plant transactions for the period 1962 through 

2007 were analyzed by the retirement rate method.  The original survivor curve as plotted 

on page lV-52 indicates only a relatively constant rate of historical retirements through age 

35, at which point the amount of plant exposed to retirement becomes minimal.  As such, in 

the analysis of this account, Gannett Fleming has fit to the retirement experience from age 

0 through to age 35.  Over this period, most significant retirements occur from age 0 

through age 17.   
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 Gannett Fleming has previously recommended the Iowa 29-R2 curve for this 

account.  However, given the high rate of retirements beginning at age 0 and the minimal 

amount of plant remaining in service after age 35, Gannett Fleming is recommending a 

reduction to this average service life.     A reduction in the average service life estimate to 

the Iowa 25-R2, selected in this study, provides a reasonable interpretation of the historical 

data, and is within the range of lives which used in the industry which range from 20 to 30 

years.  

 The survivor curves for the remaining accounts were based on similar considerations 

of historical analysis, management outlook and estimates of this company and other gas 

distribution companies. 

 
ESTIMATION OF NET SALVAGE 

 Appropriate depreciation policies should provide for the recovery of the service value 

of assets in regulatory service over the period of time for which the assets being 

depreciated are forecast to be in service.  This concept has been held by numerous 

regulatory jurisdictions throughout North America for many years.  The concept of service 

value to include both the original costs of the asset and the net salvage costs incurred at 

the time of retirement of the asset is also widely held.9  As such, in the completion of the 

depreciation study for Terasen Gas, Gannett Fleming has developed appropriate net 

salvage rates, which when applied to the original cost of plant in service, will result in the 

provision of funds estimated to be required at the time of retirement.   

                                            
9 For example as identified by the FERC as noted in footnote 2 to this report and in the General Instructions to 
the Canadian Gas Association Uniform Classification of Accounts for Natural Gas Utilities under the 
Jurisdiction of the Public Utilities Board of the Province of Alberta, page 8 

 ll-27



 The recovery of the estimated costs of retirement (net of any potential salvage 

proceeds realized from the sale of assets to third parties or from reuse within the utility) 

over the period of time that the asset is providing utility service provides generational equity 

wherein the toll payers receiving the benefit of an asset in service fund the total cost of the 

asset, including the eventual costs of retirement of the asset.   

 Recently, the Canadian Accounting Standards Board has announced that Canadian 

Generally Accepted Accounting Principles (GAAP) will cease to exist as of 2011.  From that 

date forward, companies will be required to report under International Financial Reporting 

Standards (“IFRS”).  One of the areas of change relate to the depreciation of assets 

relating to net salvage requirements.  In order to comply with these new standards, 

Terasen Gas has asked that Gannett Fleming prepare separate depreciation accrual rates 

specifically applicable to the net salvage requirements.  As such, Table 1, as presented in 

the Results section of this report, provides for the recovery of the original cost of assets in 

service; and Table 2 separately provides for the recovery of the estimated costs of 

retirement.  It is the recent experience of Gannett Fleming that regulated Canadian Utilities 

are complying with the IFRS in this manner. 

 The estimates of net salvage recommended in this report were primarily based on 

judgment which considered a number of factors.  The primary factors were knowledge of 

the company’s plans and operating practices as determined during the field trip and 

discussions with operating, engineering and budgeting staff, a general knowledge of the 

natural gas industry, and review of the net salvage estimates of other gas companies.  The 

estimates of net salvage are expressed as the average net percent of the cost of plant.  
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CALCULATION OF ANNUAL AND ACCRUED DEPRECIATION 

 Group Depreciation Procedures.  When more than a single item of property is under 

consideration, a group procedure for depreciation is appropriate because normally all of the 

items within a group do not have identical service lives, but have lives that are dispersed 

over a range of time.  There are two primary group procedures, namely, the average 

service life and equal life group procedures. 

In the average service life procedure, the rate of annual depreciation is based on the 

average service life of the group, and this rate is applied to the surviving balances of the 

group's cost.  A characteristic of this procedure is that the cost of plant retired prior to 

average life is not fully recouped at the time of retirement, whereas the cost of plant retired 

subsequent to the average life is more than fully recouped.  Over the entire life cycle, the 

portion of cost not recouped prior to average life is balanced by the cost recouped 

subsequent to average life. 

In the equal life group procedure, also known as the unit summation procedure, the 

property group is subdivided according to service life.  That is, each equal life group 

includes that portion of the property which experiences the life of that specific group.  The 

relative size of each equal life group is determined from the property's life dispersion curve. 

 The calculated depreciation for the property group is the summation of the calculated 

depreciation based on the service life of each equal life unit.  Although the equal life group 

procedure is superior to the average service life procedure in matching depreciation 

expense and consumption of service value, the average service life procedure was used in 

order to conform to past Company practices and for consistency with practices of other 

companies regulated by the British Columbia Utilities Commission. 
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CALCULATION OF ANNUAL AND ACCRUED AMORTIZATION 

Amortization is the gradual extinguishment of an amount in an account by 

distributing such amount over a fixed period, over the life of the asset or liability to which it 

applies, or over the period during which it is anticipated the benefit will be realized.  

Normally, the distribution of the amount is in equal amounts to each year of the 

amortization period. 

The calculation of annual and accrued amortization requires the selection of an 

amortization period.  The amortization periods used in this report were based on judgment 

which incorporated a consideration of the period during which the assets will render most of 

their service, the amortization period and service lives used by other utilities, and the 

service life estimates previously used for the asset under depreciation accounting. 

Amortization accounting is proposed for certain General Plant accounts that 

represent numerous units of property, but a very small portion of depreciable gas plant in 

service.  The accounts and their amortization periods are as follows: 
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       Amortization 
            Period 
                        Account                 Years 
 
401   Franchises and Consents   40 
402   Intangible Plant    40 
483.1    Computer Hardware     5 
483.2   Computer Software     5 
483.3   Office Equipment    15 
483.4   Office Furniture    20 
486       Small Tools/Equipment   20 
487.2    NGV Cylinders    15 
488.1    Telephone Equipment   15 
488.2    Radio Equipment    15 
 
 



The calculated accrued amortization is equal to the original cost multiplied by the 

ratio of the vintage's age to its amortization period.  The annual amortization amount is 

determined by dividing the original cost by the period of amortization for the account for 

those vintages with an age less than the amortization period.  In order to develop 

amortization rates that reflect the period over which the assets render service, the 

accumulated depreciation accounts have been adjusted for the purposes of this study to 

remove any amounts other than the accumulated depreciation related to the assets 

currently in service.  As a result, the amortization rate as recommended in this report 

represent the pure amortization rate without any other accumulated depreciation 

adjustments. 

Use of the amortization method of accounting generally includes the retirement of 

the investment in these accounts at the expiry of the amortization period.  As such, no 

investment is retired prior to the expiry of the period and all investment is retirement at the 

end of the period, regardless of when the items are physically removed from service.  As 

part of the review of the general plant accounts for this study, the amortization rates only 

considered the investment that is within the recommended amortization period.   
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 PART III.  RESULTS OF STUDY 

QUALIFICATION OF RESULTS 

The calculation of the composition remaining lives and the determination of the 

annual and accrued depreciation are the principal results of the study.  Continued 

surveillance and periodic revision are normally required to maintain continued use of 

appropriate annual depreciation accrual rates.  An assumption that accrual rates can 

remain unchanged over a long period of time implies a disregard for the inherent variability 

in service lives and salvage, and for the change of the composition of property in service.  

 The annual accrual rates and the accrued depreciation were calculated in 

accordance with the straight line average service life method of depreciation based on 

estimates which reflect consideration of current historical evidence and expected future 

conditions. The calculated accrued depreciation represents that portion of the depreciable 

cost which will not be allocated to future annual expense through depreciation accruals if 

current forecasts of service life and salvage materialize and are used as a basis for straight 

line average service life depreciation accounting. 

 
 DESCRIPTION OF DEPRECIATION TABULATIONS 

A summary of the results of the study, as applied to the original cost of gas plant of 

Terasen Gas Inc., Terasen Gas Vancouver Island, and Terasen Gas Whistler as at 

December  31, 2007, is presented in Tables 1 and 2 attached to this report.  Table 1 sets 

forth the original cost, the booked accumulated depreciation amounts, and the required 

future accruals prior to consideration of the net salvage provision for Terasen Gas Inc., 

Terasen Gas Vancouver Island, and Terasen Gas Whistler.  As such, Table 1 for each 

system provides for the recovery of the original costs of the assets within each system.  
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Table 2 presents the calculations related to the recovery of the net salvage requirements 

for each of the same three systems.   

The service life estimates were based on judgment that incorporated statistical 

analysis of retirement data, discussions with management and operating staff, and 

consideration of estimates made for other gas companies as discussed in Part II of this 

report.  For each depreciable group analyzed by the retirement rate method, a chart 

depicting the original and estimated survivor curves followed by a tabular presentation of 

the original life table plotted on the charts is presented starting at page lV-2.  The survivor 

curve estimated for the depreciable groups is shown as a dark smooth curve on the charts. 

 Each smooth curve is denoted by a numerical average service life indication followed by 

the curve type designation.  The numeral used is the average life derived from the entire 

curve from 100 percent to zero percent surviving.  The titles of each chart indicate the 

group, the symbol used to plot the points of the original life table, and the experience and 

placement bands of the life tables that are plotted.  The experience band indicates the 

range of years fro which retirements were used to develop the stub survivor curve.  The 

placements indicate, for the related experience band, the range of years of installations 

which appear in the experience. 

The tables of the calculated annual and accrued depreciation are presented in 

account sequence in the section beginning on V-2.  With the exception of the general 

plant accounts, the tables are first presented for all of the Terasen Gas Inc. accounts, 

followed by all of the Terasen Gas Vancouver Island accounts and then for all accounts 

related to Terasen Gas Whistler.  Each table indicates the estimated survivor curve and 

net salvage percent for the account;and sets forth, for each installation year, the original
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cost, the calculated annual accrual rate and amount, and the calculated accrued 

depreciation factor and amount. 

  As previously indicated the amortization rates for general plant accounts, as 

developed in this report are based on adjusted gross plant in service and accumulated 

depreciation balances.  As these amortization rates for the general plant accounts are 

developed as a pure rate the aged plant surviving balances for only the investment 

within the amortization period has been considered.  Therefore the general plant 

accounts are not included in the detailed depreciation calculation pages beginning at 

page V-2 of this report. 
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ORIGINAL COST BOOK COMPOSITE
SURVIVOR NET AT DEPRECIATION FUTURE ACCRUAL ACCRUAL REMAINING 

DEPRECIABLE WORK CURVE SALVAGE DECEMBER 31, 2007 RESERVE ACCRUALS AMOUNT RATE LIFE
(1) (2) (3) (4) (5) (6) (7) (8)=(7)/(4) (9)=(6)/(7)

Intangible Plant
401.0     Franchises and Consents 40-SQ 0 99,236                           47,482                     51,754                     19,611                  19.76             2.6
402.0     Intangible Plant 40-SQ 0 772,555                         205,894                   566,661                   16,526                  2.14               34.3
402.1     Plant Acquisitions and Adjustments 40-SQ 0 62,457                           25,521                     36,936                     14,774                  23.66             2.5

Total Intangible Plant 934,248                       278,897                 655,351                 50,912                  5.45              

Manufacturing Plant
432.0     Manufacturing Gas Structures 40-SQ 0 450,708                         85,863                     364,845                   14,783                  3.28               24.7
433.0     Manufacturing Gas Equipment 20-SQ 0 145,939                         42,710                     103,229                   9,196                    6.30               11.2
434.0     Manufacturing Gas Holders 40-SQ 0 357,586                         158,645                   198,941                   13,939                  3.90               14.3
436.0     Manufacturing Gas Compressor Equipment 25-SQ 0 53,309                           20,072                     33,237                     2,642                    4.96               12.6
437.0     Manufacturing Gas Measuring/Regulating Equipment 20-SQ 0 309,447                         133,516                   175,931                   60,354                  19.50             2.9

Total Manufacturing Plant 1,316,989                    440,806                 876,183                 100,914                7.66              

LNG Plant
442.0     LNG Gas - Structures 25-R3 -10 4,779,018                      1,702,128                3,076,890                174,645                3.65               17.6
443.0     LNG Gas - Equipment 40-R3 -20 16,495,801                    6,943,654                9,552,147                360,024                2.18               26.5
449.0     LNG Gas - Other Equipment 35-R3 -10 18,936,395                    7,463,537                11,472,858              635,510                3.36               18.1

Total LNG Plant 40,211,214                  16,109,319            24,101,895            1,170,178             2.91              

Transmission Plant
462.0     TP - Compressor Structures 30-R4 -5 14,587,984                    4,178,048                10,409,936              559,824                3.84               18.6
463.0     TP - Measuring/Regulating Structures 30-R2.5 -5 4,839,702                      971,868                   3,867,834                206,759                4.27               18.7
464.0     TP - Other Structures 35-R3 -5 5,842,863                      956,201                   4,886,662                168,227                2.88               29.0
465.0     TP - Transmission Pipeline 60-R3 -10 700,388,612                  141,662,619            558,725,993            11,422,619           1.63               48.9
466.0     TP - Compressor Equipment 33-R3 -10 106,301,110                  26,281,352              80,019,758              3,380,640             3.18               23.7
467.1     TP - Measuring/Regulating Equipment 25-R2.5 -5 27,913,211                    4,286,756                23,626,455              2,005,641             7.19               11.8
467.2     TP - Telementry Equipment 17-R2 0 6,065,331                      4,836,167                1,229,164                80,580                  1.33               15.3
467.3     TP - Measurement/Regulating Equipment 25-R2.5 -5 38,716                           4,753                       33,963                     1,551                    4.01               21.9
468.0     TP - Communications Equipment 15-R2 0 345,886                         197,658                   148,228                   18,393                  5.32               8.1

Total Transmission Plant 866,323,415                183,375,422          682,947,993          17,844,235           2.06              

Distribution Plant
472.0     DS - Structures 28-L1 -5 13,845,551                    2,398,305                11,447,246              498,573                3.60               23.0
473.0     DS - Services 55-R2.5 -50 578,026,320                  51,399,770              526,626,550            13,004,730           2.25               40.5

473.01   LILO - DS - Services 40-SQ -50 43,302,554                    9,662,455                33,640,099              952,600                2.20               35.3
474.0     DS - Meters/Regulators Installations 30-R2 0 127,327,914                  5,285,163                122,042,751            6,636,365             5.21               18.4

474.01   LILO - DS - Meters/Regulators Installations 30-SQ 0 16,070,133                    7,123,947                8,946,186                352,434                2.19               25.4
475.0     DS - Mains 60-R3 -20 790,729,371                  174,026,268            616,703,103            14,917,469           1.89               41.3

475.01   LILO - DS - Mains 40-SQ -20 39,743,548                    11,665,494              28,078,054              793,861                2.00               35.4
476.0     DS - NGV Fuel Equipment 15-R3 0 570,858                         229,823                   341,035                   142,932                25.04             2.4
477.1     DS - Meters/Regulators Additions 25-R2 0 72,654,480                    10,952,419              61,702,061              4,157,541             5.72               14.8
477.2     DS - Telemetry 20-R2.5 0 5,527,676                      5,277,715                249,961                   13,802                  0.25               18.1
477.3     DS - Measuring/Regulating Equipment 15-R2.5 -5 163,151                         174,677                   (11,526)                    -                        -                 1.0
478.1     DS - Meters 25-R2 0 180,537,629                  35,702,962              144,834,667            9,587,890             5.31               15.1

478.11   LILO - DS Meters 25-SQ 0 10,026,726                    3,351,178                6,675,548                329,852                3.29               20.2
478.2     DS - Instruments 30-R3 0 10,942,940                    2,021,854                8,921,086                440,896                4.03               20.2

Total Distribution Plant 1,889,468,851             319,272,030          1,570,196,821       51,828,944           2.74              

General Plant
482.1     Structures (Frame) 25-R2 0 5,637,521                      1,681,346                * 3,956,175                207,130                3.67               19.1
482.2     Structures( Masonry) 25-R2 0 81,459,403                    7,241,295                * 74,218,108              3,563,039             4.37               20.8
483.1     Computer Hardware 5-SQ 0 13,863,764                    7,255,376                * 6,608,388                2,772,091             20.00             2.4

483.20   Computer Software ( 8 Years ) 8-SQ 0 71,038,304                    42,948,228              * 27,825,480              8,878,583             12.50             3.1
483.21   Computer Software ( 5 Years ) 5-SQ 0 6,787,308                      1,111,596                * 5,675,712                1,357,176             20.00             4.2
483.3     Office Furniture and Equipment 15-SQ 0 4,248,230                      2,296,043                * 1,952,187                283,336                6.67               6.9
483.4     Furniture 20-SQ 0 20,073,829                    10,519,950              * 9,553,879                1,004,614             5.00               9.5
484.0     Vehicles 6-L1 20 695,457                         486,610                   208,847                   53,551                  7.70               3.9
485.1     Heavy Work Equipment 15-R2 15 189,165                         48,520                     140,645                   12,558                  6.64               11.2
485.2     Heavy Mobile Equipment 15-L2.5 10 312,945                         15,682                     297,263                   26,541                  8.48               11.2
486.0     Small Tools/Equipment 20-SQ 0 32,034,924                    14,362,213              * 17,672,711              1,600,789             5.00               11.0
487.2     NGV Cylinders 15-SQ 0 24,167                           2,705                       21,462                     1,612                    6.67               13.3
487.3     VRA's 10-SQ 0 -                                 -                          -                           -                        -                 0.0
488.1     Telephone Equipment 15-SQ 0 10,450,131                    5,124,276                * 5,325,855                696,554                6.67               7.6
488.2     Radio Equipment 15-SQ 0 4,992,872                      1,639,789                * 3,353,083                332,977                6.67               10.1

Total General Plant 251,808,020                94,733,629            156,809,795          20,790,553           8.26              

TOTAL DEPRECIABLE PLANT 3,050,062,737             614,210,103          2,435,588,038       91,785,736           3.01              27.8

(*) indicates that the historic gain/loss on retirments have been removed from the depreciation rate calcuation.  

CALCULATED ANNUAL

TERASEN GAS INC.

TABLE 1.  ESTIMATED SURVIVOR CURVE, ORIGINAL COST, BOOK DEPRECIATION RESERVE AND CALCULATED
ANNUAL DEPRECIATION ACCRUALS RELATED TO UTILITY PLANT AS OF DECEMBER 31, 2007

DEPRECIATION RELATED TO LIFE
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ORIGINAL COST BOOK FUTURE COMPOSITE
SURVIVOR NET AT DEPRECIATION NET SALVAGE ACCRUAL ACCRUAL REMAINING 

DEPRECIABLE WORK CURVE SALVAGE DECEMBER 31, 2007 RESERVE ACCRUALS AMOUNT RATE LIFE
(1) (2) (3) (4) (5) (6) (7) (8)=(7)/(4) (9)=(6)/(7)

Intangible Plant
401.0     Franchises and Consents 40-SQ 0 99,236                          -                      -                       -                      -                     
402.0     Intangible Plant 40-SQ 0 772,555                        -                      -                       -                      -                     
402.1     Plant Acquisitions and Adjustments 40-SQ 0 62,457                          -                      -                       -                      -                     

Total Intangible Plant 934,248                        -                      -                       -                      

Manufacturing Plant
432.0     Manufacturing Gas Structures 40-SQ 0 450,708                        -                      -                       -                      -                     
433.0     Manufacturing Gas Equipment 20-SQ 0 145,939                        -                      -                       -                      -                     
434.0     Manufacturing Gas Holders 40-SQ 0 357,586                        -                      -                       -                      -                     
436.0     Manufacturing Gas Compressor Equipment 25-SQ 0 53,309                          -                      -                       -                      -                     
437.0     Manufacturing Gas Measuring/Regulating Equipment 20-SQ 0 309,447                        -                      -                       -                      -                     

Total Manufacturing Plant 1,316,989                     -                      -                       -                      

LNG Plant
442.0     LNG Gas - Structures 25-R3 -10 4,779,018                     168,342              309,560               17,571                0.37                   17.6
443.0     LNG Gas - Equipment 40-R3 -20 16,495,801                   1,422,194           1,876,966            70,743                0.43                   26.5
449.0     LNG Gas - Other Equipment 35-R3 -10 18,936,395                   738,152              1,155,488            64,005                0.34                   18.1

Total LNG Plant 40,211,214                   2,328,688           3,342,014            152,319              

Transmission Plant
462.0     TP - Compressor Structures 30-R4 -5 14,587,984                   219,897              509,502               27,400                0.19                   18.6
463.0     TP - Measuring/Regulating Structures 30-R2.5 -5 4,839,702                     51,151                190,834               10,201                0.21                   18.7
464.0     TP - Other Structures 35-R3 -5 5,842,863                     50,326                241,817               8,325                  0.14                   29.0
465.0     TP - Transmission Pipeline 60-R3 -10 700,388,612                 14,010,589         56,028,272          1,145,444           0.16                   48.9
466.0     TP - Compressor Equipment 33-R3 -10 106,301,110                 2,599,255           8,030,856            339,284              0.32                   23.7
467.1     TP - Measuring/Regulating Equipment 25-R2.5 -5 27,913,211                   225,619              1,170,042            99,324                0.36                   11.8
467.2     TP - Telementry Equipment 17-R2 0 6,065,331                     -                      -                       -                      -                     
467.3     TP - Measurement/Regulating Equipment 25-R2.5 -5 38,716                          250                     1,686                   77                       0.20                   21.9
468.0     TP - Communications Equipment 15-R2 0 345,886                        -                      -                       -                      -                     

Total Transmission Plant 866,323,415                 17,157,087         66,173,009          1,630,056           

Distribution Plant
472.0     DS - Structures 28-L1 -5 13,845,551                   126,227              566,051               24,654                0.18                   23.0
473.0     DS - Services 55-R2.5 -50 578,026,320                 25,316,304         263,696,856       6,511,837           1.13                   40.5

473.01   LILO - DS - Services 40-SQ -50 43,302,554                   4,759,119           16,892,158          478,342              1.10                   35.3
474.0     DS - Meters/Regulators Installations 30-R2 0 127,327,914                 -                      -                       -                      -                     

474.01   LILO - DS - Meters/Regulators Installations 30-SQ 0 16,070,133                   -                      -                       -                      -                     
475.0     DS - Mains 60-R3 -20 790,729,371                 35,643,935         122,501,939       2,963,207           0.37                   41.3

475.01   LILO - DS - Mains 40-SQ -20 39,743,548                   2,389,318           5,559,392            157,183              0.40                   35.4
476.0     DS - NGV Fuel Equipment 15-R3 0 570,858                        -                      -                       -                      -                     
477.1     DS - Meters/Regulators Additions 25-R2 0 72,654,480                   -                      -                       -                      -                     
477.2     DS - Telemetry 20-R2.5 0 5,527,676                     -                      -                       -                      -                     
477.3     DS - Measuring/Regulating Equipment 15-R2.5 -5 163,151                        9,194                  (1,036)                  -                      -                     1.0
478.1     DS - Meters 25-R2 0 180,537,629                 -                      -                       -                      -                     

478.11   LILO - DS Meters 25-SQ 0 10,026,726                   -                      -                       -                      -                     
487.2     DS - Instruments 30-R3 0 10,942,940                   -                      -                       -                      -                     

Total Distribution Plant 1,889,468,851              68,244,097         409,215,359       10,135,222         

General Plant
482.1     Structures (Frame) 25-R2 0 5,637,521                     -                      -                       -                      -                     
482.2     Structures( Masonry) 25-R2 0 81,459,403                   -                      -                       -                      -                     
482.3     Structures (Leased) 20-R1 0 1,586,223                     -                      -                       -                      -                     
483.1     Computer Hardware 5-SQ 0 13,863,764                   -                      -                       -                      -                     

483.20   Computer Software ( 8 Years ) 8-SQ 0 71,038,304                   -                      -                       -                      -                     
483.21   Computer Software ( 5 Years ) 5-SQ 0 6,787,308                     -                      -                       -                      -                     

483.3     Office Furniture and Equipment 15-SQ 0 4,248,230                     -                      -                       -                      -                     
483.4     Furniture 20-SQ 0 20,073,829                   -                      -                       -                      -                     
484.0     Vehicles 6-L1 20 695,457                        (97,322)               (41,769)                (10,710)               (1.54)                  3.9
485.1     Heavy Work Equipment 15-R2 15 189,165                        (7,401)                 (20,974)                (1,873)                 (0.99)                  11.2
485.2     Heavy Mobile Equipment 15-L2.5 10 312,945                        40,502                (71,797)                (6,410)                 (2.05)                  11.2
486.0     Small Tools/Equipment 20-SQ 0 32,034,924                   -                      -                       -                      -                     
487.2     NGV Cylinders 15-SQ 0 24,167                          -                      -                       -                      -                     
487.3     VRA's 10-SQ 0 -                               -                      -                       -                      -                     
488.1     Telephone Equipment 15-SQ 0 10,450,131                   -                      -                       -                      -                     
488.2     Radio Equipment 15-SQ 0 4,992,872                     -                      -                       -                      -                     

Total General Plant 253,394,243                 (64,221)               (134,540)             (18,993)               

TOTAL DEPRECIABLE PLANT 3,051,648,960              87,665,651         478,595,842       11,898,605         0.39                   

CALCULATED ANNUAL

TERASEN GAS INC.

TABLE 2.  ESTIMATED SURVIVOR CURVE, ORIGINAL COST, BOOK DEPRECIATION RESERVE AND CALCULATED
ANNUAL DEPRECIATION ACCRUALS RELATED TO UTILITY PLANT AS OF DECEMBER 31, 2007

DEPRECIATION RELATED TO NET SALVAGE
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1.0 Summary of Findings 

KPMG was retained by Terasen Gas Inc. (TGI) to review TGI and Terasen 
Gas Vancouver Island Inc.’s (TGVI) capital overhead cost allocation 
methodology.  These costs are determined by applying various cost drivers to 
the pool of overhead costs to be allocated to capital.   

No single regulatory guideline, statement or source exists that is universally 
accepted by industries and regulators as the definitive statement, definition or 
standard that prescribes the types of overhead costs that should be 
considered for capitalization.  However, this topic has been the subject of 
discussion and comment and a body of evidence exists on the topic.  From 
this evidence, a common principle arises: 

That any assignment of indirect costs to a capital project should be done 
based upon some reasonable causal link or association with the capital 
activity.   

TGI and TGVI’s methodology outlined in this report adheres to this principle.   

KPMG has reviewed TGI and TGVI’s documented policies and finds them 
reasonable and in accordance with industry standards and practices related 
to overhead capitalization.  KPMG has also reviewed the cost drivers that 
have been used by TGI and TGVI to allocate overhead costs to capital, and 
KPMG has assessed the appropriateness of the activities to be capitalized.  
Accordingly, KPMG finds that the overhead capitalization results developed in 
this study and presented herein to be fair and reasonable and meet the 
criteria that TGI and TGVI outline in Appendix A for this review. 

KPMG conducted the review of the 2010/11 capital overhead cost allocation 
methodology and resulting costs using 2009 budget figures as 2010/11 
budget figures were not yet available.  Our findings and conclusions are 
therefore limited accordingly.  It is TGI and TGVI’s intention to apply this 
methodology in 2010 onwards.  

Table 1 below summarizes the 2009 estimates of the amount of Operations 
and Maintenance (O&M) costs related to capital in both TGI and TGVI. 

Table 1 - 2009 Summary of Budgeted Capitalized Overhead Costs 

Company 
Total Gross 

O&M 

Total 
Capitalized 
Overhead 

% of Total 
Gross O&M 
Capitalized 

TGI 194,207,182 15,861,019 8.17% 

TGVI 29,085,010 1,517,916 5.22% 
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2.0 Purpose of the Report 

Purpose 

KPMG was retained by Terasen Gas Inc. (TGI) to review TGI and Terasen 
Gas Vancouver Island Inc’s (TGVI) capital overhead cost allocation 
methodology.  KPMG conducted the review of the 2010/11 capitalized 
overhead costs using 2009 budget figures as 2010/11 budget figures were 
not yet available.   

Specifically, KPMG was engaged to assess the reasonableness of: 

• TGI and TGVI’s capital overhead cost allocation methodology;  

• the activities allocated to capital;  

• the cost drivers; and 

• the resulting overhead capitalization rate. 

Report Structure 

Tables 2 and 3 below describe the sections and appendices in this report. 

Table 2 – Report Body Section Descriptions 

Section Description 

1.0: Summary of Findings 
Includes a brief discussion of KPMG’s review 
approach and summary of findings 

2.0: Purpose of Report  
Outlines the structure of the report and 
provides a brief explanation of each section 

3.0: Background  

Provides an overview of the organizational 
structure. Note: TGVI was not previously part 
of the Terasen group of companies at the 
time the last TGI review was conducted 

4.0 Summary of TGI and 
TGVI’s 2010/11 Overhead 
Capitalization Methodology 

Provides a high level summary of the 
components of the overhead capitalization 
methodology 

5.0: KPMG Review Approach 

Provides an explanation of KPMG’s 
approach to reviewing TGI and TGVI’s 
capital overhead cost allocation methodology 
including the criteria used by KPMG during 
our analysis 
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Section Description 

6.0:  Comparison to Other 
Utilities  

Provides a summary of the publicly available 
information KPMG used during our analysis 
of the overhead capitalization methodology 

7.0: KPMG Findings  

Provides KPMG’s findings as to the 
reasonableness of the capital overhead cost 
allocation methodology and resulting costs- 
using 2009 budget figures as 2010/11 figures 
were not yet available 

 
Table 3 – Report Appendices Section Descriptions 

Appendix Description 

A: TGI and TGVI’s Overhead 
Capitalization Evaluation 
Criteria 

Contains a detailed description of the criteria 
used by TGI and TGVI to develop the capital 
overhead cost allocation methodology  

B: TGI and TGVI’s Capital 
Overhead Cost Allocation 
Methodology 

Contains a detailed description of the 
methodology used by TGI and TGVI to 
develop the capital overhead cost allocation 
methodology  

C: TGI and TGVI’s Overhead 
Capitalization Questionnaire 

The questionnaire used by TGI and TGVI to 
collect information on overhead capital costs 
from management and staff 

D: Accounting and Regulatory 
Guidance. 

Contains a description of guidance provided 
by accounting bodies and regulators  

E: References  
Contains a description of the research 
documents KPMG consulted to reach its 
conclusions 

Scope Limitations  

KPMG’s assessment of the overhead capitalization methodology and related 
costs involved relying on data and information provided to KPMG by TGI and 
TGVI.  The data provided by TGI and TGVI was analyzed by KPMG in 
carrying out the assessment of the methodology against TGI and TGVI’s 
overhead capitalization evaluation criteria.   

KPMG has considered the reasonableness of the information provided by 
TGI, however has not conducted an audit.  KPMG has assumed the 
completeness, accuracy and fair presentation of the information, data or 
advice provided by TGI. TGI maintains responsibility for the accuracy and 
completeness of the data and information associated with the capital 
overhead cost allocation methodology.  
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KPMG conducted the review of the 2010/11 capital overhead cost allocation 
methodology and resulting costs using 2009 budget figures as 2010/11 
budget figures were not yet available.  Our findings and conclusions are 
therefore limited accordingly. 
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3.0 Background 

TGI Organizational Structure 

TGI and TGVI provide gas distribution services in BC.  Both TGI and TGVI 
are regulated subsidiaries of TI.  Figure 1 illustrates the relationship between 
these entities.   

Figure 1 – Organizational Structure 

 

Table 4 below summarizes the formal company names for each of the entities 
discussed in the report, matched to the acronyms that have been used for 
brevity. 

Table 4 - Glossary of Company Names 

Name Used in this 
Report 

 
Formal Company Name 

TI Terasen Inc. 

TGI Terasen Gas Inc. 

TGVI Terasen Gas (Vancouver Island) Inc. 
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4.0 Summary of TGI and TGVI’s 2010/11 Overhead 
Capitalization Methodology 

In 2009 TGI and TGVI undertook a project to review the capital overhead cost 
allocation methodology, activities and resulting overhead costs to be 
capitalized.  This section summarizes the key components of that 
methodology  

Appendix B contains a more detailed description of TGI and TGVI’s capital 
overhead cost allocation methodology. 

Capital Overhead Cost Allocation Model 

In order to determine the overhead costs to be allocated to capital, TGI and 
TGVI first reduced the total O&M cost pool by excluding a number of 
overhead activities that did not qualify under TGI and TGVI’s eligible 
overhead costs to be allocated to capital.  This resulted in a net O&M figure 
to be allocated.  

Figure 2 below illustrates the high level methodology applied to allocate O&M 
overhead costs to capital at TGI and TGVI.    

Figure 2 – Overhead Cost Allocation Model 
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Figure 3 shows the key cost components included in the net O&M cost pool 
and the drivers applied to each to determine the percentage of overhead 
costs to be allocated to capital. 

Figure 3 – Overhead Cost Allocation Drivers 

Labour Time 

Estimate

Activities Drivers

Distribution

Transmission

Finance and 

Regulatory Affairs

Marketing

Business Services

Facilities 

Management

IT Services

HR Advisory 

Services

Future Employee 

Benefits

TGVI Shared 

Services

Insurance

Ratio of Capital 

versus O&M 

Budget 

Composite 

Average

Incremental FTE 

Support

 

Overhead Activities Allocated to Capital  

Table 5 below provides a summary of the overhead activities allocated to 
capital.   
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Table 5 - Overhead Activities Allocated to Capital 

Activity Description 

Distribution 

Distribution activities include conducting negotiations regarding capital 
projects, providing direct oversight of and guidance on construction 
projects, providing supervision and oversight of staff implementing 
capital projects, coordinating and scheduling field capital work, planning 
and design and management of capital installations. 

Transmission 

Transmission activities include conducting negotiations regarding 
capital projects, providing direct oversight of and guidance on 
construction projects, providing supervision and oversight of staff 
implementing capital projects, as well as conducting field work to 

implement capital projects. 

Finance and 
Regulatory 
Affairs 

Finance and Regulatory Affairs activities include filing applications and 
preparation of quarterly/annual reporting related to capital, tracking, 
settlement and reporting of new capital additions, budgeting, tracking 
and reporting of capital activity, as well as processing invoices and 
other accounts payable activities related to capital projects. 

Marketing 
Marketing activities include communications with stakeholders for 
specific capital projects, and providing management and oversight of 
escalated issues related to capital. 

Business 
Services 

Business Services activities include conducting negotiations regarding 
capital projects, providing direct oversight of and guidance on 
construction projects, providing supervision and oversight of staff 
implementing capital projects, procuring and managing capital 
inventory, performing quality control assurance activities, processing 
capital work orders, providing design specifications and preparing 
purchase orders. 

Facilities 
Management 

Facilities activities include managing the facilities which field staff use to 
perform capital projects. 

IT Services 
IT Support activities include providing the IT infrastructure (hardware, 
software, systems) required for staff to implement capital projects. 

HR Advisory 
Services 

HR Advisory activities include client advisory, performance 
management, recruiting, staffing and relief services related to capital 
projects. HR Advisory services only exist in TGI. 

Future Employee 
Benefits 

Future Employee Benefits costs relate to accrued pension costs to be 
paid out to employees in the future.  A portion of these costs related to 
employees involved in capital activities have been allocated in the 
methodology. 

TGVI Shared 
Services 

TGI provides several shared services on behalf of TGVI.  TGI has 
implemented a detailed shared services model for allocating costs to 
TGVI based on a number of drivers which calculate TGI’s proportionate 
cost to service TGVI. Many of these shared services help to support 
capital projects, either directly or indirectly.  

Insurance 

Insurance premiums for commercial liability policies are portioned to 
capital based on proportion of dollars spent on Capital projects versus 
O&M expenditure. For the 2009 budget this allocation represented 
30%. 
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Overhead Capital Cost Drivers 

The following drivers are used in TGI and TGVI’s capital overhead cost 
allocation methodology. 

• Labour Time Estimate   

Management followed TGI and TGVI’s overhead capitalization policy and 
used consistent templates to identify which non-project specific capital 
support and oversight activities, which are not otherwise directly charged 
out to capital, to capture in the allocation model.  They further conducted 
a detailed review of each cost centre to determine the percentage of each 
labour group (i.e. management, non-management) time allocated to 
performing those activities.   

Labour time estimate was used to allocate overhead costs for 
Distribution, Transmission, Finance and Regulatory Affairs, Marketing and 
Business Services.     

• Incremental FTE Estimate   

A portion of IT Services, Facilities Management and HR Advisory 
Services support functions would vary with the level of capital activity.  
The portion of activity that could vary is eligible for inclusion in the 
overhead allocated to capital. 

• Composite Average   

The composite average was determined by calculating a weighted 
average of the percentage of O&M costs allocated to capital across all 
cost centres that utilize labour time estimate and incremental FTE 
estimate as drivers.  

The composite average was used to allocate overhead costs for Future 
Employee Benefits and a recovery for the capital portion of shared 
services provided by TGI to TGVI. 

• Ratio of Capital Budget versus O&M Budget   

Insurance premiums for commercial liability policies are allocated to 
capital based on proportion of dollars spent on Capital projects versus 
O&M expenditure. For the 2009 budget this allocation represented 30% 
for TGI and 44.4% for TGVI. 
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Table 6 below provides a description of the percentage of O&M costs 
capitalized for each service and cost driver for each service. 

Table 6 - Basis of 2009 Overhead Allocations 

Service 
TGI % 

Capitalized 
TGVI% 

Capitalized 
Cost Driver 

Distribution 19.77% 9.92% Labour time estimate 

Transmission 3.07% 4.33% Labour time estimate 

Finance and 
Regulatory Affairs 

8.84% 0.00% Labour time estimate  

Marketing 0.65% 0.00% Labour time estimate 

Business Services 14.54% 8.28% Labour time estimate 

Facilities Management 17.04% 5.19% Incremental FTE support  

IT Services 16.80% 5.11% Incremental FTE support  

HR Advisory Services 16.44% 0.00% Incremental FTE support 

Future Employee 
Benefits 

7.96% 4.31% Composite average  

TGVI Shared Services 7.96% 7.96% Composite average  

Insurance 30.03% 44.40% Ratio of Capital versus O&M budget  

President  0.00% 0.00% Not allocated 

Human Resources and 
Operational 
Governance 

0.00% 0.00% Not allocated 
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Overhead Capital Costs  

Tables 7 and 8 below summarize the costs allocated to capitalized overhead 
for each service in each of TGI and TGVI.   

Table 7 - TGI 2009 Budgeted Capitalized Overhead Costs 

Service 
Total Gross 

O&M 

Total 
Capitalized 
Overhead 

% of Total 
Gross O&M 
Capitalized 

Distribution  35,908,454   7,097,975  19.77% 

Transmission  16,945,746   520,755  3.07% 

Finance and Regulatory Affairs  9,660,018   853,684  8.84% 

Marketing  66,278,049   429,475  0.65% 

Business Services  18,329,403   2,665,151  14.54% 

Facilities Management  5,579,773   951,013  17.04% 

IT Services  14,445,554   2,427,258  16.80% 

HR Advisory Services  1,665,075   273,706  16.44% 

Future Employee Benefits 6,332,291   504,334  7.96% 

TGVI Shared Services  (4,994,175)  (397,760)  7.96% 

Insurance  1,782,743   535,427  30.03% 

President  15,494,327 0 0.00% 

Human Resources and 
Operational Governance 

6,779,924 0 0.00% 

Total 194,207,182 15,861,019 8.17% 
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Table 8 - TGVI 2009 Budgeted Capitalized Overhead Costs 

Service 
Total Gross 

O&M 

Total 
Capitalized 
Overhead 

% of Total 
Gross O&M 
Capitalized 

Distribution  5,800,055  575,203  9.92% 

Transmission  5,549,126   240,423  4.33% 

Finance & Regulatory  325,429  0 0.00% 

Marketing  6,886,329  0   0.00% 

Business Services  631,023   52,260  8.28% 

Facilities Management  1,487,493   77,235  5.19% 

IT Services  633,990   32,399  5.11% 

HR Advisory Services 0 0 0.00% 

Future Employee Benefits  1,213,700   52,326  4.31% 

TGVI Shared Services  4,994,175   397,760  7.96% 

Insurance  203,422   90,310  44.40% 

President  1,360,268 0 0.00% 

Human Resources and 
Operational Governance 

0 0 0.00% 

Total 29,085,011 1,517,916 5.22% 
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5.0 KPMG Review Approach 

This section summarizes KPMG’s approach to completing the review of TGI 
and TGVI’s overhead capitalization methodology and related costs.  Our work 
plan was developed in collaboration with TGI management in order to meet 
the objectives of this review.   

Our work plan incorporated the following steps: 

• Step 1: Reviewed company policy and process documentation.  In 
this step, KPMG obtained and reviewed all relevant documentation 
relating to the allocation of overhead costs to capital at TGI and TGVI in 
order to obtain a thorough understanding of TGI and TGVI’s capital 
overhead cost allocation methodology. 

• Step 2: Participated in interviews with company officials.  In this step, 
KPMG participated in select interviews held by TGI with senior 
representatives from the operating areas.  The purpose of this step was 
to gain an understanding of the specific activities within TGI and TGVI 
that may be related to capital.  This step also provided KPMG with a good 
understanding of TGI and TGVI’s organizational structure and its 
approach to the acquisition, construction and installation of capital assets.  

• Step 3: Documented and reviewed regulatory and accounting policy 
guidance.  In this step, KPMG researched the guidance provided by 
various accounting and regulatory authorities on the topic of overhead 
capitalization.  The objective of this step was to ensure that the approach 
adopted in TGI and TGVI’s capital overhead cost allocation methodology 
was consistent with a cross-section of current industry standards and 
practices.  A summary of the sources of our research is provided in 
Appendix E. 

• Step 4: Assessed the reasonableness of TGI and TGVI’s capital 
overhead cost allocation criteria.  In this step, we reviewed TGI and 
TGVI’s criteria for overhead capitalization, as documented in Appendix A, 
against external guidance from regulators and the practices of other 
Canadian utilities as observed through a review of regulatory filings in 
various jurisdictions.       
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• Step 5: Assessed the reasonableness of TGI and TGVI’s capital 
overhead cost allocation methodology.  In this step, we assessed the 
alignment between TGI and TGVI’s methodology against internal policy, 
external guidance from regulators and the practices of other Canadian 
utilities as observed through a review of regulatory filings in various 
jurisdictions.  Specifically, we: 

– Reviewed the methodology utilized in the model against TGI and 
TGVI’s documented overhead capitalization policy; 

– Reviewed the overhead capitalization model for formula accuracy; 
and 

– Validated costs used in the capital overhead cost allocation 
methodology against SAP (Terasen’s accounting system of record) 
system reports. 

• Step 6: Assessed the reasonableness of the overhead activities 
allocated to capital.  In this step we assessed the reasonability of the 
overhead activities allocated to capital against internal policy and external 
guidance (e.g. IFRS). 

• Step 7: Assessed the reasonableness of the drivers used to allocate 
overhead costs to capital.  In this step we assessed the reasonability of 
drivers used in the overhead activities allocated to capital against internal 
policy, external guidance from regulators and the practices of other 
Canadian utilities as observed through a review of regulatory filings in 
various jurisdictions. 

• Step 8: Assessed the reasonableness of the resulting overhead 
capitalization rate.  In this step we assessed the reasonability of the 
resulting overhead capitalization rate against internal policy, external 
guidance from regulators and the practices of other Canadian utilities as 
observed through a review of regulatory filings in various jurisdictions. 

• Step 9: Prepared report.  In this step, KPMG prepared this report to 
summarize the results of the review. 
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6.0 Canadian Utilities Practices 

KPMG conducted a review of other Canadian utility practices as observed 
through regulatory filings, regulator decisions and KPMG’s knowledge of 
practices in several utilities. 

The utilities reviewed are summarized in the Table 9 below. 

Table 9 - Utility Research  

Utility Jurisdiction  Utility Jurisdiction 

TGVI BCUC  Hydro One OEB 

TGI BCUC  Pacific Northern Gas BCUC 

BC Transmission Co BCUC  EPCOR AUC 

BC Hydro BCUC  AltaGas AUC 

Ottawa Hydro OEB  ENMAX AUC 

ENMAX AUC  NB Power NBEUB 

ATCO AUC  Union Gas OEB 

PUC Distribution OEB  Fortis AB AUC 

 

Based on the research of other Canadian utility practices, there is a relatively 
wide range of practices with respect to capitalizing overhead among utilities.  
This reflects the considerable discretion inherent in accounting and regulatory 
guidance. 

The review of other Canadian utility practices revealed the following 
observations: 

• Capital overhead cost allocation methodologies vary greatly in 
methodology and the rate calculation; however many apply a percentage 
to a capital expenditure amount; 

• Some utilities use a single allocation factor (i.e. % of total O&M vs. 
capital), while others use multiple allocators (i.e. labour time estimate, 
composite averages etc) specific for each activity; 
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• Some utilities apply fully-allocated capital overhead cost allocation 
methodologies which is to say that capitalized overhead costs include a 
share of the indirect and fixed costs that do not vary directly with the level 
of capital activity (i.e. administration and general expenses); while others 
utilize an incremental capital overhead cost allocation methodology where 
eligible costs are defined as those that would not exist if capital activity 
ceased; and 

• There is little consistency with respect to what cost components were 
included in the overhead capitalization rate; costs ranged from shared 
services, distribution, gas supply and transmission, to general 
administration and overhead.   

A detailed list of the reference sources KPMG consulted is provided in 
Appendix E.   
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7.0 KPMG Findings  

This section presents KPMG’s findings of the review of TGI and TGVI’s 
capital overhead cost allocation methodology and related costs. 

The capital overhead cost allocation methodology and costs reviewed meet 
the criteria that TGI has outlined in its capitalization policy and are in 
accordance with industry standards and practices related to overhead 
capitalization.  

Overall, KPMG finds that the capital overhead cost allocation methodology 
and costs to be fair and reasonable.  

Reasonability of the Capital Overhead Cost Allocation Criteria 

In Step 4 KPMG reviewed the criteria TGI and TGVI applied to evaluate the 
capital overhead cost allocation methodology provided in Appendix A against 
external guidance from regulators and the practices of other Canadian utilities 
as observed through a review of regulatory filings in various jurisdictions.       

KPMG finds that the evaluation criteria used to evaluate the capital overhead 
cost allocation methodology to be fair and reasonable.  

Reasonability of the Capital Overhead Cost Allocation Methodology 

In Step 5 KPMG reviewed TGI and TGVI’s capital overhead cost allocation 
methodology against TGI and TGVI’s capital overhead cost allocation criteria. 

Table 10 below summarizes the assessment of TGI and TGVI’s current 
capital overhead cost allocation methodology against TGI’s evaluation criteria 
set out in Appendix A. 
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Table 10 - Evaluation of Overhead Capitalization Methodology 

Key:  S = satisfies the evaluation criteria 
SS = somewhat satisfies the evaluation criteria 
NS = does not satisfy the evaluation criteria 

 

Evaluation Criteria Assessment Explanation 

Defensible Cost 
Causation Linkage 

SS 

� Internal policy provides guidance requiring a 
reasonable causal link or association with the 
capital activity for costs to be allocated to 
capital; however some of the IT Services and 
HR Advisory Services are inherently difficult to 
directly relate to capital, as they are the 
furthest removed from actually performing the 
capital work. 

Distinguishable from 
Directly Allocated 
Capital Costs 

S 

� Overhead costs allocated using this 
methodology are those that are not directly 
charged to capital and represent overhead 
activities. 

Transparency S 

� The methodology implemented for this update 
relies on formal documentation at each step of 
the process.  It thus addresses the criteria for 
transparency. 

Freedom from Bias S 

� TGI and TGVI’s documented methodology and 
internal guidance in conjunction with TGI 
Finance’s review of management’s estimates, 
effectively safeguards the methodology from 
bias. 

Stability S 
� The methodology can be applied consistently 

year over year without resulting in major 
variances in amounts capitalized. 

Accuracy of 
Underlying Data 

S 

� While KPMG was not engaged to conduct a 
review of the accuracy of the costs being 
allocated in the model, we verified cost data 
used in the capital overhead cost allocation 
methodology against SAP system reports. 
SAP is Terasen’s financial system of record 
and supports audited financial results. 

� As detailed in Appendix B, TGI and TGVI 
management undertook a detailed review of all 
employee time related to capital activities.  The 
level of detail apparent in the data provided by 
management is significant which enhances 
reliability of the underlying data. 

Flexibility / 
Adaptability 

S 

� The capital overhead cost allocation 
methodology and integrated Excel model 
facilitates updates, and thus supports the 
criteria 
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Evaluation Criteria Assessment Explanation 

SS 

 

� The capital cost allocation methodology 
requires time and effort for management to 
update, however it is much more accurate than 
utilizing a simpler allocation methodology.  
Additional time and effort was required in this 
iteration to understand the restrictions on 
activities eligible for allocation to capital under 
IFRS. 

� The Excel model used to implement the 
methodology is straightforward and easily 
updated. 

Cost-Effectiveness 

• Low implementation 
cost 

 

 

 

 

 

 

 

• Low on-going costs 

S 

� The capital cost allocation methodology 
requires time and effort for management to 
update, however it is much more accurate than 
utilizing a simpler allocation methodology. 

� The Excel model requires little in the way of 
cost to maintain and update it. 

 

KPMG finds the methodology to be reasonable and in accordance with 
internal policy, external guidance from regulators and industry standards and 
practices related to overhead capitalization.   

Reasonability of the Overhead Activities Allocated to Capital 

In Step 6 KPMG conducted a high level review of the overhead activities 
allocated to capital against internal policy and external guidance. 

KPMG believes that TGI's capital overhead cost allocation methodology 
attempts to respect IFRS guidance by attempting to exclude items not directly 
related to capital projects. 

Given the high level scope of this review and the fact that the application of 
IFRS is subject to significant judgment KPMG finds the activities allocated to 
capital to be reasonable with the following comment: 

Certain activities are difficult to directly relate to capital, including IT Services 
and HR Advisory Services as they are the furthest removed from actually 
performing the capital work and represent support functions; however TGI 
has applied a somewhat reasonable methodology to identify where these 
support activities relate to capital projects. 
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KPMG expects that TGI will evolve their capital overhead allocation 
methodology, with respect to overhead activities allocated to capital, as clarity 
around IFRS guidance improves and the utility industry’s interpretation of 
IFRS guidance matures. 

Reasonability of the Drivers Used to Allocate Costs to Capital 

In Step 7 KPMG assessed the reasonability of the drivers used to allocate 
overhead costs to capital. 

• Labour Time Estimate   

KPMG reviewed the method that TGI and TGVI management utilized in 
order to determine the amount of time spent on overhead activities 
related to capital.   

This driver was chosen as it most accurately reflects the key component 
of the overhead cost to be allocated to capital - labour. 

KPMG finds that labour time estimate is a reasonable driver to allocate 
labour related overhead costs to capital.  

• Incremental FTE Estimate   

KPMG reviewed TGI management’s assessment of potential work force 
reduction in the IT Services, Facilities Management and HR Advisory 
Services support functions should capital activities cease. 

This driver, rather than labour time estimate, was chosen as these 
support functions relate to non-labour costs related to employees across 
the entire organization.  Therefore, a driver that reflects incremental 
amount of work required to perform these functions with the presence of 
capital activities is the most appropriate. 

The 214 FTEs that management identified as incremental savings should 
capital activities cease, represent approximately 17% of TGI’s workforce.   

KPMG finds that incremental FTE estimate is a reasonable driver to 
allocate costs of support services to capital. 
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• Composite Average   

The composite average was calculated and applied to corporate 
overhead costs; these include future employee benefits and a recovery 
for the capital portion of shared services provided by TGI to TGVI. 

This driver, rather than labour time estimate or incremental FTE estimate, 
was chosen as future employee benefits and shared services relate to 
non-labour costs driven by the number of employees across the entire 
organization.  Therefore, a driver that reflects the weighted average of the 
percentage of overhead costs related to capital across all departments is 
the most appropriate. 

KPMG finds that the composite average is a reasonable driver to allocate 
costs of support services to capital. 

• Ratio of Capital Budget versus O&M Budget   

Insurance premiums for commercial liability policies are allocated to 
capital based on proportion of dollars spent on Capital projects (excluding 
CPCN) versus O&M expenditure. For the 2009 budget this allocation 
represented 30% for TGI and 44.4% for TGVI. 

This driver, rather than those above, was chosen as insurance premiums 
relate to both capital and operating activities.  Therefore, a driver that 
reflects the annual liability associated with all capital related spending is 
the most appropriate. 

KPMG finds that the ratio of capital budget versus O&M budget is a 
reasonable driver to allocate costs of support services to capital. 

Reasonability of the Capitalization Rate  

In Step 8 KPMG reviewed regulatory guidance and practices in other 
Canadian utilities in order to compare capitalization rates. 

KPMG finds that generally, utilities in Canada tend to capitalize 10 to 20 
percent of gross O&M costs; however some utilities capitalize fewer costs 
due to the nature of their businesses having relatively lower proportion of 
capital costs.   
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Table 11 summarizes the overhead capitalization rates in use at other 
Canadian utilities. 

Table 11 – Comparative Overhead Capitalization Rates 

Utility Jurisdiction Rate 

ENMAX AUC 19% 

Pacific Northern Gas BCUC 19.04% 

Hydro One OEB 16.6% 

Ottawa Hydro OEB 20.9% 

 

Several factors should be taken into consideration when comparing the 
above rates to TGI and TGVI including changes resulting from the 
implementation of IFRS guidelines, the activities allocated to capital in those 
organizations and the capital overhead cost allocation methodology they use. 

KPMG finds the capitalization rate applied to the overhead costs in TGI and 
TGVI to be reasonable.   
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Appendix A – TGI and TGVI’s Overhead Capitalization 
Evaluation Criteria  

Methodologies for overhead capitalization address a set of formal, objective 
criteria that speak to company and policy objectives.  The criteria that TGI 
apply to their capital overhead cost allocation methodology are as follows: 

• Defensible Cost Causation Linkage.  To conform to accounting 
guidelines, the methodology should show a direct causal link between 
capitalized overhead costs and capital activity.   

• Distinguishable from Directly Allocated Capital Costs.  The overhead 
costs must be distinguished from those that are directly charged to capital 

• Transparency.  The methodology and calculations should be easy to 
follow and to understand by internal users and by external observers (i.e., 
regulators).  This will facilitate acceptance of the methodology.  

• Freedom from Bias.  The methodology should not tend to allocate an 
undue proportion of costs toward either operating or capital activities.   

• Stability.  The methodology should not result in disproportionately large 
variations in the amounts of capitalized overhead from year-to-year.   

• Accuracy of Underlying Data.  Any data used in the methodology 
should be accurate and able to be relied upon.  The data should provide 
an appropriate measure of the underlying volume of activity or output. 

• Flexibility/Adaptability.  The methodology should accommodate 
changes in organizational structure, business processes, and information 
systems with reasonable ease.  Thus, the methodology should be 
dynamic:  it should be relatively easy to update and keep current as the 
organization evolves.  To the extent possible, it should automatically 
adjust for changes in circumstance 

• Cost-Effectiveness.  In evaluating different methodologies, TGI should 
ensure that they are cost-effective to implement.  Additional accuracy 
may require significant additional cost, and thus an appropriate balance is 
required between precision and cost.  In evaluating cost-effectiveness, 
two different perspectives are relevant: 

– Low implementation cost.  All else being equal, the methodology 
should be capable of being implemented at a reasonable cost. 

– Low on-going costs.  The methodology should have relatively low 
costs of upkeep.  Further, it should reduce the administrative, record-
keeping and reporting burden imposed on operating staff.  The 
methodology should also integrate easily with the process used to 
prepare company financial statements. 



  

     

26 of 43 
2010/11 Overhead Capitalization  
Methodology Review June 10, 2009 

 

 

 

Appendix B – TGI and TGVI’s Capital Overhead Cost 
Allocation Methodology  

In this Appendix, we summarize the capital overhead cost allocation 
methodology used by TGI and TGVI to complete the review and update of the 
overhead capitalization methodology and related costs.     

A. Capital Overhead Cost Allocation Methodology 

TGI’s work plan incorporated the following steps: 

• Step 1: Interview company officials.  In this step, TGI finance staff 
interviewed senior representatives from each department to understand 
and identify those activities that appear to support, either directly or 
indirectly, capital projects at TGI and TGVI.  The purpose of this step was 
to gain an understanding of the specific activities within TGI and TGVI 
that may be eligible to have costs allocated to capitalized overhead.    

• Step 2:  Document regulatory and accounting policy guidance.  In 
this step, TGI researched the guidance provided by various accounting 
and regulatory authorities on the topic of overhead capitalization.  The 
objective of this step was to ensure that TGI’s Capital Overhead Cost 
Allocation Methodology was consistent with a cross-section of current 
industry standards and practices.  

• Step 3:  Develop criteria for the capital overhead cost allocation 
methodology.  Based on the initial steps above, TGI developed a set of 
criteria to be used to evaluate its methodology for estimating the amount 
of overhead costs associated with capital projects.  The criteria are 
provided later in this section. 

• Step 4:  Document TGI and TGVI’s capital overhead cost allocation 
methodology.  In this step, TGI prepared a statement that summarizes 
TGI and TGVI’s guidelines for overhead capitalization.  This statement 
appears in the Internal Guidelines section below. This was used as an 
information guide for management when compiling information for this 
review and update.   

• Step 5:  Assess reasonableness of TGI and TGVI’s capital overhead 
cost allocation methodology.  In this step, TGI assessed its 
methodology for overhead capitalization against the criteria noted in Step 
3 above.  TGI evaluated its methodology against internal guidance, 
guidance from regulators, accounting bodies and other Canadian utilities. 
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• Step 6:  Internal data collection.  In this step TGI finance staff collected 
data from all relevant departments within each operating company using 
standardized templates.  To support proposed allocations from any given 
department, company management prepared the following: 

– A written description of the specific activities within the department 
that support capital projects. 

– Estimates of the percentage of the 2009 and 2010/11 budgeted cost 
of activities that should be allocated to capitalized overhead 
(percentages below 5% were removed as deemed too insignificant of 
a causal link), and  

– Supporting documentation with respect to the basis of the proposed 
cost allocation factors. 

This step was intended to provide an audit trail for the costs to be 
allocated to capitalized overhead. 

• Step 7:  Review internal survey results.  In this step, TGI finance staff 
reviewed the data assembled by company management in the step 
above.  They checked that the information provided was consistent with 
TGI and TGVI’s internal policies for overhead capitalization as 
documented in Step 4 and with the information received from the initial 
interview process (Step 1).  TGI also verified the accuracy of any 
supporting calculations and cross-checked the information provided with 
respect to the costs of activities and cost drivers used against budget 
data for TGI and TGVI.  Where required and appropriate, departments 
were asked to review and/or update the calculations provided in the 
previous step.   

Overall, this step was very important to the overall integrity of this study 
update process:  TGI personnel worked to ensure that the allocation 
process was reasonable and that it was applied consistently across the 
company. 

• Step 8: Develop capital overhead cost allocation model.  In this step, 
TGI built a capital overhead cost allocation model using 2009 budget 
information and applied the percentages collected from each department 
in Step 6 above. 

To build the model, financial information was downloaded for each cost 
centre from SAP.    Ineligible costs were identified and removed from the 
allocation. 

TGI finance staff worked with Managers to apply the appropriate cost 
driver to their cost centres in order to determine the percentage of cost to 
be allocated to capital. 
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The results were aggregated by department using a weighted average 
calculation. 

• Step 9: Prepare summary report.  In this step, TGI prepared a summary 
report to document and summarize the results of the update process. 

B. Internal Guidelines  

While the OEB and CICA, as noted above, provide general guidance with 
respect to capitalized overhead costs, TGI and TGVI have prepared their own 
internal guidelines to provide more specific direction as to the nature, type, 
and quantum of costs that should be allocated to capitalized overhead.  The 
definition of capitalized overhead costs that has been adopted for this review 
and update is as follows: 

Those items that are directly attributable to bringing the capital asset to 
the "location and condition necessary for its intended use" should be 
recognized as a capital cost. In addition to costs charged directly to the 
capital asset, other costs which are directly attributable to bringing the 
assets to their location and condition necessary for intended use but are 
not directly charged to the asset, should be allocated to the asset cost. 

Overheads capitalized as described below represent a reasonable and 
appropriate amount of costs that are directly linked to capital activity (new 
assets acquired or constructed) but, due to the onerous nature of 
capturing these costs, are not directly assigned to individual capital 
projects.  In order to qualify as capitalized overhead:  

o there must be an established causal link or association of 
these costs with capital activity;  

o these overhead costs must be distinguished from those that 
are directly charged to capital.  

TGI’s has adopted a time-based methodology for identifying certain costs that 
are directly attributable to, or can be linked to, capital related activity.  The 
use of a 3-5 year time horizon accounts for the effect that many of the 
overhead costs captured in the process will not vary directly with the level of 
capital spending in the short term.  They could be eliminated in the absence 
of a capital program but, given that TGI and TGVI do have capital programs, 
they are relatively fixed in nature and may not change materially with 
changes in capital spending from year to year. 
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C. Overhead Capital Activities 

Functions that have costs allocated to capitalized overhead generally fall into 
one of the three categories noted below.  While the boundaries between 
these types of activities are not always clear, the categories do help to 
provide a conceptual framework to help identify and evaluate those costs 
eligible for capitalized overhead: 

1. Non-Project Specific Capital Support. 

This includes formulating, evaluating, initiating, designing, approving and 
implementing capital additions. These costs are captured in capitalized 
overhead because: 

o It is impractical to capture costs directly to specific capital 
projects; 

o These functions relate to many capital projects rather than 
specific or identified ones 

An example of this would be the approval of capital expenditures.  

2. Oversight of Activities Directly Related to Capital Projects 

These costs include the direct supervision, cost control and reporting that 
are in direct support of capital projects. 

An example of this would be the supervision of construction departments. 

3. Support Functions and Infrastructure 

This category covers the support functions and infrastructure networks 
that enable departments that are directly involved in performing capital 
work.  

An example of this would be found in the areas of Human Resources 
(specifically, HR Advisory), Facilities, and IT. 

Because the last category of cost has the least direct relationship to capital 
projects, TGI and TGVI implemented a “test” to ensure that any cost centre or 
activity that allocates costs to capitalized overhead has some causal linkage 
with capital spending.  This test applies only to Support Functions and 
Infrastructure, and is as follows:   

Would the workload of this function be materially reduced if the company 
ceased to undertake all capital projects?   

As a materiality threshold, the workload for that function would need to be 
reduced by the equivalent of at least ½ of a Full-Time Employee (or “FTE”) 
under the scenario in which all capital projects at TGI or TGVI cease.   
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If the function would not have its workload reduced by at least ½ an FTE 
under a scenario in which capital projects cease, then none of the costs of 
that function should be allocated to capitalized overhead. 

D. Nature of Capitalized Overhead Costs 

Capitalized overhead costs can be distinguished from: 

• Costs charged directly to capital.  These are costs that are charged 
directly to capital projects and that therefore form part of the direct capital 
cost of the associated assets.  Such costs include the costs of materials 
and construction labour, as well as any purchased services (e.g. outside 
contracting) that may be associated with installation of the asset.  At TGI 
and TGVI, vehicle costs are charged directly to capital work.  

• Costs charged directly to operating expenses.  These costs appear in 
the income statement for TGI and TGVI in the period concerned.  These 
costs include any costs that are not identified as being related to capital 
projects.  They thus encompass a wide range of costs, including costs 
associated with customer billing and service, most general and 
administrative costs, and costs associated with maintenance activities.  

Capitalized overhead, in contrast to the cost elements above, reflects those 
costs that relate to capital projects but that have not been specifically 
identified with any individual project.   
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Appendix C – TGI and TGVI’s Overhead Capitalization 
Questionnaire  

Overview 

Terasen Gas is the process of updating its allocation for the capitalization of 
overhead costs.   

As part of this study, we are meeting with company management and 
functional area leaders to: 

• Understand the nature and magnitude of functions within the company 
that support capital projects.   

• Understand the regulatory issues that will impact adoption and regulatory 
approval of a methodology going forward. 

• Understand any implications to capital charges with the implementation of 
IFRS 

General Definition of Capitalized Overhead Costs 

• Overheads capitalized represents a reasonable and appropriate amount 
of costs that are directly linked to capital activity (new assets acquired or 
constructed), but due to the onerous nature of capturing these costs they 
are not directly assigned to capital costs. 

• There must be an established causal link or association of these costs 
with capital activity. 

• These overhead costs are distinguished from those that are directly 
charged to capital. 

 Capitalized overhead costs can be described as: 

 i) Non-Project Specific Capital Support 

This includes formulating, evaluating, initiating, designing, approvals and 
implementing capital additions.  

This is captured in capital overhead because: 

• Impractical to capture cost directly to specific capital projects 

• Function relates to many capital projects rather than specific or identified 
ones 

For example – approval of capital expenditure. 
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 ii) Direct Oversight of activities directly related to capital projects 

These costs include the direct supervision, administration, cost control and 
reporting that are in direct support of capital projects. 

For example – supervision of construction departments. 

 iii) Support Functions and Infrastructure 

This category covers the support functions and infrastructure networks that 
enable departments that are directly involved in performing capital work.  

For example – Human Resources, Facilities, IT 

For this area – would need to determine a causal link – i.e. would the 
workload of this function be materially reduced if Terasen ceased to 
undertake capital projects? 
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Appendix D – Accounting and Regulatory Guidance 

In this Appendix, we provide references to a variety of Canadian and US 
sources of guidance on the capitalization of overhead costs.  This listing is 
not comprehensive, but does capture the key sources that are likely to be of 
interest or relevance to Terasen Gas. 

A. Canadian Guidance 

1. British Columbia Utilities Commission (BCUC) 

While the BCUC does not publish an accounting procedures handbook with 
further guidance for utilities, they recognize Canadian GAAP when assessing 
overhead costs allocated to capital.  

2. Alberta Utilities Commission (AUC) Rule 026 Rule Regarding 
Regulatory Account Procedures Pertaining to the Implementation 
of the International Financial Reporting Standards  

Section 6(2) of Rule 026 provides guidance related to Specific Regulatory 
Accounting Items relating to Property Plant & Equipment as follows: 

“(b) Capitalization/Non-Capitalization of Costs: General and 
Administrative Overhead (IAS 16.16 and 16.19(d))  

Utilities shall adhere to the IFRS requirements for capitalization of costs 
that are not directly attributable to an asset. Any financial difference that 
arises as a result of the adoption of the IFRS requirements is to be 
identified in a Utility’s First IFRS-Compliant GRA/GTA, and the Utility shall 
also propose in that rate application the method for settling the difference. 
In addition, the Utility will file a copy of its updated capitalization policy as 
a part of its First IFRS-Compliant GRA/GTA. 

(f) Capitalization/Non-Capitalization of Costs: Pre-Operating Costs (IAS 
16.19, 16.20 (a) and 16.20(b))  

Utilities shall adhere to the IFRS requirements regarding the treatment of 
pre-operating costs. Any financial difference that arises as a result of the 
adoption of the IFRS requirements is to be identified in a Utility’s First 
IFRS-Compliant GRA/GTA. The Utility shall propose in that rate 
application the method for settling the difference. In addition, the Utility 
shall file a copy of its updated capitalization policy as a part of its First 
IFRS-Compliant GRA/GTA. 
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(g) Capitalization/Non-Capitalization of Costs: Training Costs (IAS 16.19 
(c))  

Utilities shall adhere to the IFRS requirements regarding the capitalization 
of training costs.  Any financial difference that arises as a result of the 
adoption of the IFRS requirements is to be identified in a Utility’s First 
IFRS-Compliant GRA/GTA. The Utility will propose in that rate application 
the method for settling the difference. In addition, the utility will file a copy 
of its updated capitalization policy as a part of its First IFRS-Compliant 
GRA/GTA.” 

3. Ontario Energy Board’s Accounting Procedures Handbook for 
Electric Distribution Utilities 

Article 410 of the Ontario Energy Board Accounting Procedures Handbook 
states: 

“Property, Plant and Equipment should be recorded at cost, which 
includes the purchase price and other acquisition costs such as: option 
costs when an option is exercised, brokers’ commissions, installation 
costs including architectural, design and engineering fees, legal fees, 
survey costs, site preparation costs, freight charges, transportation 
insurance costs, duties, testing and preparation charges.”1 

Further guidance is provided by Article 230, Definitions and Instructions, No. 
20.  This document defines the components of construction cost as follows: 

“the cost of construction properly included in the electric plant accounts 
shall include where applicable, the cost of labour; materials and supplies; 
transportation; work done by others for the utility; injuries and damages 
incurred in construction work; privileges and permits; special machinery 
services; allowance for funds used during construction; and such portion 
of general engineering, administrative salaries and expenses, insurance, 
taxes, and other similar items as may be properly included in construction 
costs.”2 

                                                      
1
 Ontario Energy Board, Accounting Procedures Handbook, Article 410, p. 7. 

2
 Ontario Energy Board, Accounting Procedures Handbook, Article 230, p. 5. 
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4. Ontario Energy Board’s Uniform System of Accounts for Class A 
Gas Utilities 

According to the Ontario Energy Board’s Uniform System of Accounts for 
Class “A” Gas Utilities, Appendix A, Plant Accounting Instructions: 

“Overhead Charged to Construction:  includes engineering, supervision, 
administrative salaries and expenses, construction engineering and 
supervision, legal expenses, taxes and other similar items.  The 
assignment of overhead costs to particular jobs or units shall be on the 
basis of a reasonable allocation of actual costs.  The records supporting 
the entries for overhead charged to construction costs shall be 
maintained so as to show the total amount for each element of overhead 
for the year and the basis of allocation.” 

 

5. CICA Handbook Section 3061 Property, Plant and Equipment 
(“PP&E”)  

This Section of the Handbook of the Canadian Institute of Chartered 
Accountants (“CICA”) discusses measurement of PP&E.  Section 3061.16 
indicates that PP&E should be recorded at cost.  Cost is defined in Section 
3061.05 as “the amount of consideration given up to acquire, construct, 
develop or better an item of PP&E and includes all costs directly attributable 
to the acquisition, construction, development or betterment of the asset”. 

When an asset is constructed or developed over time, Section 3061.20 
indicates that “The cost of an item of property, plant and equipment includes 
direct construction or development costs (such as materials and labour), and 
overhead costs directly attributable to the construction or development 
activity.”  [Emphasis ours] 

The Handbook does not define the term “directly attributable”; however, this 
term is used throughout the handbook in various sections with reference to 
cost allocations. 

The accounting standard does not go into further details on how the overhead 
costs should be identified or the actual determination of an overhead rate. 
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6. CICA Handbook Accounting guideline AcG-16 Oil and Gas 
Accounting – Full Cost 

This accounting guideline applies to the application of the full cost method of 
accounting for oil and gas exploration, development and production activities.  
While this guideline is not specifically relevant to the capitalization of costs to 
PP&E, it does discuss the concept of overhead allocation and the 
capitalization of such costs.  The guideline does not recommend or 
discourage the use of the full cost method of accounting. 

Paragraph 7 of the guideline indicates that internal costs capitalized should 
be limited to those costs that can be “directly identified with the acquisition, 
exploration and development activities undertaken by the enterprise for its 
own account, and should not include any costs related to production (lifting 
costs), general corporate overhead, or similar activities”.  The guideline 
further states that capitalized costs include the “portion of overhead or 
general and administrative costs that can be directly related to, and is 
necessary to, the exploration and development activity”. 

7. CICA Handbook section 3031 Inventories 

Paragraph 3031.10 states that the “cost of inventories shall comprise all costs 
of purchase, costs of conversion and other costs incurred in bringing the 
inventories to their present location and condition”.   

Paragraph 3031.12 states that “the costs of conversion of inventories include 
costs directly related to the units of production, such as direct labour. They 
also include a systematic allocation of fixed and variable production 
overheads that are incurred in converting materials into finished goods. Fixed 
production overheads are those indirect costs of production that remain 
relatively constant regardless of the volume of production, such as 
depreciation and maintenance of factory buildings and equipment, and the 
cost of factory management and administration. Variable production 
overheads are those indirect costs of production that vary directly, or nearly 
directly, with the volume of production, such as indirect materials and indirect 
labour.” 

Paragraph 3031.13 states that “the allocation of fixed production overheads 
to the costs of conversion is based on the normal capacity of the production 
facilities. Normal capacity is the production expected to be achieved on 
average over a number of periods or seasons under normal circumstances, 
taking into account the loss of capacity resulting from planned maintenance. 
The actual level of production may be used if it approximates normal 
capacity. The amount of fixed overhead allocated to each unit of production is 
not increased as a consequence of low production or idle plant. Unallocated 
overheads are recognized as an expense in the period in which they are 
incurred. In periods of abnormally high production, the amount of fixed 
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overhead allocated to each unit of production is decreased so that inventories 
are not measured above cost. Variable production overheads are allocated to 
each unit of production on the basis of the actual use of the production 
facilities.” 

8. REALpac Accounting Practices Handbook 

The Real Property Association of Canada (“REALpac”) has published a 
manual to provide practical and professional interpretations of accounting 
principles as they relate to Canadian real estate investment and development 
companies. 

REALpac recommends that general and administrative costs directly 
attributable to construction of a property should be capitalized as a cost of the 
project.  The section describes general and administrative costs to include 
the following: 

� Salaries and benefits of officers of company; 

� Travel and automotive costs; 

� Audit and legal fees; 

� Occupancy costs; 

� Stationery;  

� Office expenses,; 

� Directors’ fees; 

� Insurance; 

� Computer facility costs; 

� Subscriptions; 

� Capital and business taxes and; 

� Donations.  

General and administrative costs that cannot be identified with a specific 
project or projects should not be allocated as a capitalized cost.  REALpac 
gives the example of corporate stewardship costs as a cost that would not be 
capitalized. 

If general and administrative costs (that qualify for capitalization) relate to a 
number of construction projects, then REALpac recommends that they be 
allocated to the projects using judgment and well supported methodology.  
REALpac advises that a time basis would be the most appropriate basis for 
allocation in most cases.  The allocation method should be used on a 
consistent basis. 
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B International Guidance 

1. International Financial Reporting Standards - General 

As a result of recent initiatives by the Accounting Standards Board of Canada 
(“AcSB”), entities such as Terasen Gas will be required to report under 
International Financial Reporting Standards (“IFRS”) by 2011.  IFRS is more 
restrictive than current accounting standards for regulated utilities with 
respect to the capitalization of overhead costs.   

At this point, there is still some uncertainty regarding the details of the 
application of IFRS to regulated Canadian utilities.  IFRS and Canadian 
standards may evolve in the years leading up to 2011 and Canadian utility 
regulators have not yet addressed the issue of transition.  The year 2011 is 
also beyond the horizon of this study’s analysis.   

Terasen has considered IFRS guidance in the development of this study’s 
estimates of capitalized overhead costs for TGI and TGVI. 

2. IAS 16 Property, Plant and Equipment 

The guidance under IAS 16 from the International Accounting Standards 
Board (IASB) prescribes the accounting treatment for property, plant and 
equipment so that users of the financial statements can discern information 
about an entity’s investment in its property, plant and equipment and the 
changes in such investment. The principal issues in accounting for property, 
plant and equipment are the recognition of the assets, the determination of 
their carrying amounts and the depreciation charges and impairment losses 
to be recognized in relation to them.  Among other guidance, the standard 
states that: 

“The cost of an item of property, plant and equipment comprises: 

(a) its purchase price, including import duties and non-refundable 
purchase taxes, after deducting trade discounts and rebates. 

(b) any costs directly attributable to bringing the asset to the location and 
condition necessary for it to be capable of operating in the manner 
intended by management. 

(c) the initial estimate of the costs of dismantling and removing the item 
and restoring the site on which it is located, the obligation for which an 
entity incurs either when the item is acquired or as a consequence of 
having used the item during a particular period for purposes other than to 
produce inventories during that period.” 
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C. US Guidance 

1. FAS 67 – Accounting for Costs and Initial Rental Operations of 
Real Estate Projects 

The guidance under FAS 67 from the Financial Accounting Standards Board 
(FASB) states that: 

“Indirect project costs that relate to several projects shall be capitalized 
and allocated to the projects to which the costs relate.  Indirect costs that 
do not clearly relate to projects under development or construction, 
including general and administrative expenses, shall be charged to 
expense as incurred.”  (FAS 67 para 7.) 
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2. Uniform System of Accounts – Federal Energy Regulatory 
Commission 

Under the Uniform System of Accounts prescribed for public utilities and 
licensees subject to provisions of the Federal Power Act, capital overhead is 
defined as: 

“Overhead Construction Costs” 

A. All overhead construction costs, such as engineering, supervision, 
general office salaries and expenses, construction engineering and 
supervision by others than the accounting utility, law expenses, 
insurance, injuries and damages, relief and pensions, taxes and interest, 
shall be charged to particular jobs or units on the basis of the amounts of 
such overheads reasonably applicable thereto, to the end that each job or 
unit shall bear its equitable proportion of such costs and that the entire 
cost of the unit, both direct and overhead, shall be deducted from the 
plant accounts at the time the property is retired. 

B. As far as practicable, the determination of payroll charges included in 
construction overheads shall be based on time card distributions thereof.  
Where this procedure is impractical, special studies shall be made 
periodically of the time of supervisory employees devoted to construction 
activities to the end that only such overhead costs as have a definite 
relation to construction shall be capitalized.  The addition to direct 
construction costs of arbitrary percentages or amounts to cover assumed 
overhead costs is not permitted. 

C. For Major utilities, the records supporting the entries for overhead 
construction costs shall be so kept as to show the total amount of each 
overhead for each year, the nature and amount of overhead expenditure 
charged to each construction work order and to each electric plant 
account, and the bases of distribution of such costs. 
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D. Summary 

All of this guidance has a common theme.  Overhead that can be directly 
attributed to the construction project should be capitalized as part of the cost 
of the project.  Limited guidance is given to determine which items of 
overhead would be considered to be “directly attributed” to a project.  It 
seems clear that each entity must review its overhead expenses by type and 
determine if the cost is necessary to perform the construction project and if 
so, a portion of the cost should be capitalized.  A reasonable basis of 
allocation must be determined.  No guidance is given on allocation methods.   

No single regulatory guideline, statement, or source exists that is universally 
accepted by industries and regulators as the definitive statement, definition, 
or standard that prescribes what types of overhead costs should be 
considered for capitalization.  However, this topic has been the subject of 
discussion and comment among regulators and a body of evidence exists on 
the topic and a number endorse a common principle: that any assignment of 
indirect costs to a capital project should be done based upon some 
reasonable causal link or association with the capital activity.  Any definition 
or standard that TGI and TGVI adopts should apply this basic principle.  
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Appendix E – References 

The following table details the research KPMG conducted to review 
regulatory guidance and practices in other Canadian utilities.  

Utility 
Commi
ssion 

Year Reference/Source 
Order / 

Decision 

TGVI BCUC 2004 

Application for Approval of 2003 Actual 
Revenue Surplus, Forecast 2005 Royalty 
Adjusted Cost of Gas, Amortization of the Gas 
Cost Variance Account Balance and 2005 
Customer Rates 

G-113-04 

TGI BCUC 2009 
Approval of Revenue Requirements and 
Delivery Rates Application 

G-191-08 

TGI BCUC 2004 
Approval of 2005 Revenue Requirements and 
Delivery Rates 

G-112-04 

TGI BCUC 2004 
Approval of 2004 Revenue Requirements and 
Delivery Rates 

G-80-03 

BC Gas BCUC 1997 
1998 to 2002 PBR Application  
Volume 1, Section F 

 

BC Gas BCUC 1997 Settlement Agreement G-85-97 

TGI BCUC 2003 

2003 Revenue Requirement - 
Section 6 Accounting Issues 
Write up : Page E-13 
Table - Section H - Tab 9, Page 2.2 

 

TGI BCUC 2003 
Section 6 - Accounting Issues 
Section 6.1 - Overhead Capitalized (2005) 

G-7-03 

TGI BCUC 2003 
Settlement Agreement for 2004–2007 Multi-
Year Performance-Based Rate Plan  
Page 8, Appendix A 

G-51-03 

TGI BCUC 2007 
Approval of 2 year extension of the Settlement 
(G-51-03) for 2008 and 2009 

G-33-07 

BCTC BCUC 2007 
BCTC 2007 Revenue Requirement application 
with Capital Overhead Study 

G-139-06 
G-145-06 

BCTC BCUC 2008 
BCTC 2009/2010 Revenue Requirement with 
updated Cap Overhead methodology 
information 

G-105-08 

BCTC BCUC 2008 
BCUC Negotiated Settlement to BCTC 
including section on Capital Overhead 

 

BC Hydro BCUC 2008 BCH F09/10 Rev Req  

BC Hydro BCUC 2006 BCH F07/08 Rev Req  



  

     

43 of 43 
2010/11 Overhead Capitalization  
Methodology Review June 10, 2009 

 

 

 

Utility 
Commi
ssion 

Year Reference/Source 
Order / 

Decision 

Ottawa 
Hydro 

OEB 2007 

Application by Hydro Ottawa 
Limited for an Order or Orders approving just 
and reasonable rates and other service 
charges for the distribution of electricity, 
effective May 1, 2008. Issue 3.4 

EB-2007-
0713 

ENMAX AUC 2006 
ENMAX Power Corporation 2005-2006 
Distribution Tariff 

2006-002 

ENMAX AUC 2006 ENMAX Power Corporation 2006 TFO Tariff 2006-079 

ATCO AUC 2005 
ATCO Electric 2005-2007 General Tariff 
Application 

 

ATCO AUC 2003 
ATCO Electric 2003-2004 General Tariff 
Application 

2003-071 

PUC 
Distribution 

OEB 2007 

Application by PUC Distribution Inc. for an 
order approving just and reasonable rates and 
other charges for electricity distribution to be 
effective May 1, 2008. 

EB-2007-
0931 

Hydro One OEB 2005 

In the matter of an application by Hydro one 
networks inc. 
For electricity distribution rates 2006 
Section 4.5 

RP-2005-
0020 
EB-2005-
0378 
 

Hydro One OEB 2007 

Application by Hydro One Networks Inc. for an 
order or orders approving or fixing just and 
reasonable rates and other charges for the 
distribution of electricity commencing May 1, 
2008. 

EB-2007-
0681 

Pacific 
Northern 
Gas 

BCUC 2009 2009 Revenue Requirements Application G-39-09 

EPCOR AUC 2004 
EPCOR Distribution - 2004 DT Part B 2004 
Final Distribution Tariff 

2004-067 

EPCOR AUC 2006 
EPCOR Energy Inc. & EPCOR Energy Alberta 
Inc. - 2005-2006 Regulated Rate Tariff Non-
Energy Charge 

2006-055 

AltaGas AUC 2006 
AltaGas Utilities Inc. 2005/06 GRA Phase 1 
2nd Compliance Filing + Errata 

2006-117 

AltaGas AUC 2007 AltaGas Utilities Inc. 2007 GRA Phase I 2007-094 

Hydro One OEB 2005 RJ Rudden Overhead Capitalization Study  

RP-2005-
0020 

EB-2005-
0378 
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1.0 Summary of Findings 

Terasen Gas Inc. (TGI) retained KPMG to perform an independent review of its shared 
services cost allocation methodology and  the reasonability of the costs of the shared services 
provided to Terasen Gas Vancouver Island Inc. (TGVI) and Terasen Gas Whistler Inc. (TGW) 
by TGI in preparation of its 2010/11 Revenue Rate Application (RRA).   

In conducting this review KPMG verified that the services provided by TGI to TGVI and TGW 
are operationally necessary, the methodology used to allocate costs is reasonable, and the 
costs allocated are reasonable as compared to market alternatives.   

KPMG assessed the reasonability of the methodology and the costs allocated to TGVI and 
TGW against the criteria in section 4.2 of this report.  In completing the examination of the 
shared services cost allocation methodology and resulting costs, KPMG found the following: 

Reasonability of the Organizational Structure  

• TGI, TGVI and TGW operate under a shared management structure, where leadership 
resides in TGI;   

• It is common in the utility industry to have affiliates provide services to each other for a 
number of reasons such as sharing overhead costs, sharing of specific expertise, and 
obtaining economies of scale; and  

• KPMG finds this structure to be reasonable. 

Necessity of the Services 

• There are Service Level Agreements (SLAs) between each of the operating entities which 
are currently being updated. KPMG completed its review based on the existing 2004 SLAs 
but took into consideration pending changes in this review.  KPMG did not have access to 
the completed 2009 SLAs prior to completing this review; however in discussions with 
management we understand that the impact of any changes will not be significant;  

• KPMG confirmed that services provided by TGI to TGVI and TGW are not duplicated in 
TGVI and TGW or by any other source; 

• All business, Distribution and Gas Supply and Transmission services as listed in the cost 
allocation model are commonly found in gas distribution companies; 

• Distribution and Gas Supply and Transmission services are allocated in the shared services 
model.  Inclusion of these services in a shared services model is a relatively unique 
arrangement resulting from the shared management structure and geographical proximity 
of TGI, TGVI and TGW; and   

• KPMG finds that the shared services are all operationally necessary for TGVI and TGW.  
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Reasonability of the Methodology 

• KPMG finds the cost allocation methodology to be reasonable, with the following exception:  

o While the British Columbia Utilities Commission (BCUC) has approved the use of 
customers as an allocation driver in TGI’s 2004 cost allocation model (Order G-112-
04), in certain cases we believe that using the number of customers as a driver to 
allocate costs is not the most related driver.  In those cases, TGI should consider 
using an alternative driver, such as a financial composite driver as those services 
are more closely tied to the financial activity of TGI than the number of customers.  
A financial composite driver uses a combination of financial information to derive a 
percentage to allocate costs.  KPMG reviewed two  financial composite drivers 
including: 

o The Massachusetts Model: This model takes an average of revenue, payroll, 
and the net book value of capital assets and inventory to calculate the allocation 
percentage. This is a commonly used model in the North American utility 
industry.  Applying the Massachusetts model to those services in question would 
result in a 2.5% increase ($1,543,462) in the allocation amount to TGVI and a 
0.10% increase ($61,187) to TGW; and  

o A comparable Canadian utility financial composite: This model takes an average 
of revenue, total assets, and capital expenditures to calculate the allocation 
percentage. It is a variation of the Massachusetts Model that is common in the 
North American Utility industry.  Applying this model to those services in 
question would result in a 2.19% increase ($1,354,397) in the allocation amount 
to TGVI and a 0.12% increase ($73,916) to TGW. 

Of the two financial composite drivers reviewed, the comparable Canadian utility 
financial composite driver is more suitable for TGI since it does not take into account 
payroll.   Payroll would skew results as many employees that work on TGVI and 
TGW reside in TGI. 

• KPMG notes that TGI has not documented its methodology approach outside of the model 
itself; formal written documentation would assist TGI in applying the methodology 
consistently year over year.  KPMG suggests in the future that TGI consider formally 
documenting the methodology. 

Reasonability of the Allocated Costs 

• KPMG finds that it would not be more cost effective for TGVI and TGW to provide these 
shared services internally; 

• KPMG did not evaluate the shared services in terms of having them provided by an external 
source; however KPMG notes that many of these shared services are not commonly 
outsourced as they are of strategic value to the business or are integral core businesses.  
These services would be impractical to outsource or valuable business insight may be lost 
(i.e. President & CEO, Distribution, Gas Supply and Transmission); and 

• KPMG finds the costs allocated to TGVI and TGW from TGI to be reasonable with the 
following comment: 
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o KPMG compared TGI’s rent costs to publicly available market information, and was 

not able to locate a comparable facility.  However the research KPMG did conduct in 
the Greater Vancouver area indicates that TGI’s rent overhead costs may be above 
market rates.   

o Rent costs used in the model are driven by the underlying real estate value; there 
are a number of factors that influence the relatively higher value of the TGI facilities 
including the: 

• Relatively new age of the building;  

• Building fixtures and the extent to which the building is customized to meet 
TGI’s uses;  

• Building location; and  

• Availability of parking on-site.  

o The factors above result in the inherently higher value of TGI’s facility when 
compared with available market information.  TGI has obtained the opinion of a 
professional real estate broker who has validated the commercial rate of return used 
in TGI’s calculation of rent costs.   

o If TGI were to apply the average market rental rate determined in KPMG's limited 
research the effect would be approximately 2.6% less being allocated in the model 
resulting in $165,342 less to TGVI and $4,385 less to TGW. 

o While KPMG has been able to narrow the gap between the costs in TGI's model and 
the available market information, KPMG believes further analysis would be required 
and an expert opinion received from a professional real estate evaluator.  KPMG 
recommends that TGI continue to obtain regular appraisal of their facilities to 
validate both the value of the facility and the commercial rate of return used in the 
model.  Documentation of such a review could be made available for evidence to 
support future inquiries and rate applications to ensure these values remain current.   

Benefit to the Ratepayer 

• Ratepayers benefit from TGI providing shared services to TGVI and TGW which results in 
economies of scale by having a single management and support structure, avoiding the 
duplication of work and allowing customers to benefit from the efficiencies realized.  TGVI 
and TGW also benefit from the depth of expertise which is possible given the shared 
services structure.  Ratepayers therefore benefit from enhanced efficiency. 
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2.0 Purpose of Report 

TGI retained KPMG to perform an independent review of the shared services cost allocation 
methodology and the reasonability of the costs of the shared services provided to TGVI and 
TGW by TGI in preparation for the 2010/11 RRA.   

KPMG conducted the review of the 2010/11 cost allocation model using 2009 budget figures as 
2010/11 budget figures were not yet available.  The budget has been reviewed and approved 
by Terasen Gas’ Executive Leadership Team and is used as an input to the Earnings Sharing 
for the Annual Review with the BCUC. 

2.1 Report Structure 

The structure of this report is as follows: 
 
Table 2.1a – Report Structure 

Section Description 

1.0: Summary of Findings Includes the summary of KPMG’s findings. 

2.0: Purpose of Report  Outlines the structure of the report and provides a brief 
explanation of each section. 

3.0: Background  Provides an overview of the cost allocation 
methodology including the current organizational 
structure. 

4.0: Approach and Methodology  Provides an explanation of KPMG’s approach to 
reviewing TGI’s shared services cost allocation 
methodology and resulting allocated costs including 
the assumptions and criteria against which KPMG 
performed its analysis. 

5.0:  KPMG Research  Provides a summary of the publicly available 
information KPMG used to perform its analysis of the 
2010/11 allocation model and determine its findings. 
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2.2 Scope Limitations  

KPMG’s assessment of the shared services cost allocation methodology and related costs 
involved relying on data and information provided to KPMG by TGI.  The data provided by TGI 
was analyzed by KPMG in carrying out the assessment of the necessity of the services, the 
reasonability of the allocation methodology and the reasonability of the resulting costs.  KPMG 
has considered the reasonableness of the information provided by TGI however KPMG did not 
conduct an audit.  KPMG has assumed the completeness, accuracy and fair presentation of 
the information, data or advice provided by TGI.  TGI maintains responsibility for the accuracy 
and completeness of the data and information associated with the shared services cost 
allocation methodology.   
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3.0 Background 

TGI utilizes a cost allocation model to attribute a portion of its shared services operating costs 
to TGVI and TGW, both regulated affiliate utility companies.   

3.1 Organizational Structure 

While TI owns TGI, TGVI and TGW, TGI has operating responsibility for TGVI and TGW.  The 
President & CEO and Vice President (VP) of TGI are also the President & CEO and VP’s for 
TGVI and TGW.  The following organization chart illustrates TGI’s relationships to regulated 
and affiliate companies. 

Figure 3.1 – Organization Chart 

Fortis Inc.

Terasen Inc.

Terasen Gas Inc. 

(TGI)

Terasen Gas 

Vancouver Island 

Inc. 

(TGVI)

Terasen Gas 

Whistler Inc.

(TGW) 

 

3.2 Shared Services 
TGI provides shared services to TGVI and TGW that enable both companies to harness 
benefits from economies of scale by having a single management and support structure.  The 
services that are provided are outlined in the respective service level agreements.  The shared 
services to TGVI and TGW include services in the following business areas: 
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Table 3.2 – Shared Services Description 

Department Description 

President & CEO’s 
Office 

• Overall governance and strategic direction  

• Overall communications with internal and external parties 

Distribution • Policy direction and oversight of services related to key operational areas  

• General management and oversight of services  

• Management of  the daily gas distribution operations 

HR & Operations 
Governance 

• Human resource policy and management activities 

• Operational governance activities  

• Overseeing compliance with standards and regulation  

Marketing • Managing relations with customer groups and stakeholders 

• Managing customer accounts 

• Internal and external communications  

Business & IT Services • Managing IT applications and infrastructure 

• Facilities and Business Services management 

• Materials and Meter Management Services 

Gas Supply & 
Transmission  

• Managing programs relating to gas transmission operations 

• Developing and Maintaining a comprehensive Integrity Management Plan 

Finance & Regulatory 
Affairs 

• Accounting and reporting 

• Compliance and regulatory activities 

3.3 TGI Cost Allocation Model 

Operations and maintenance (O&M) costs for shared services allocated from TGI to TGVI and 
TGW are calculated at the cost center level.  Costs relating to shared services are accumulated 
into cost pools in each cost center.  These costs also include an overhead costs which are 
distributed across all departments.   

These cost pools are then allocated to TGVI and TGW using a specific cost driver.  TGI and 
TGVI also receive a number of corporate shared services from TI.  Costs for these services are 
allocated directly to TGI and TGVI using another shared services cost allocation model, and 
are not considered in this review.   

The following provides a high level summary of how costs are allocated from TGI to TGVI and 
TGW. 



 

 
      

 
 

PAGE  10 of 21 
Shared Services Cost Allocation Review 

DATE June 11, 2009 

 

Figure 3.3 – TGI Cost Allocation Model 

 

The shared services cost allocation methodology and model are reviewed on an annual basis, 
typically in alignment with the budgeting process. Costs allocated are reviewed for budgeting 
purposes and trued up at year end. 
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3.4 TGI Costs 

3.4.1 Overview 

Budgeted costs allocated from TGI to TGVI and TGW include three components: labour, non-
labour and overhead costs.  The budget has been reviewed and approved by Terasen Gas’ 
Executive Leadership Team and is used as an input to the Earnings Sharing for the Annual 
Review with the BCUC. The budgeted costs for 2010/11 will be reviewed as part of TGI’s 
upcoming RRA. 

A total of seven departments containing 126 cost centers make up the total shared services 
cost pool to be allocated between TGI, TGVI and TGW.  The total cost pool for allocation is 
$61,561,380, of which $55,109,372, $6,283,451 and $168,557 are allocated to TGI, TGVI, and 
TGW respectively.   

The following graphic shows the total operating costs for TGI and represents as a percentage 
those portions that are allocated as shared services to TGI, TGVI, and TGW.  

Figure 3.4.1a – Percentage of TGI Costs Allocated 

Direct costs 

retained by TGI

68.30%

TGVI

3.24%

TGI

28.38%

TGW

0.09%

Direct costs retained by TGI

TGI

TGVI

TGW
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The following table details the FTEs associated with the costs allocated by service and shows 
the split between labour, non-labour and overhead cost components.  The costs included in 
this table represent the pool of costs to be allocated to TGVI and TGW. 
 
Table 3.4.1b – Labour and Non-labour Costs Allocated  

Service Company % Allocated  Cost Allocated  FTE Labour Non-Labour Overhead 

TGI 89.56%  $      1,213,684       1.79   $     626,486   $     560,398   $      26,800  

TGVI 10.18%  $         137,891       0.01   $      71,177   $      63,669   $        3,045  

TGW 0.26%  $            3,575       0.20   $        1,845   $        1,651   $             79  

President & CEO's 
Office 

Total 100.00%  $      1,355,150       2.00   $     699,509   $     625,717   $      29,924  

TGI 84.75%  $      8,758,409      96.73   $  6,957,502   $     465,785   $  1,335,122  

TGVI 14.87%  $      1,536,722       0.48   $  1,218,763   $      65,213   $     252,746  

TGW 0.39%  $           39,838      18.54   $      31,595   $        1,691   $        6,552  
Distribution 

Total 100.00%  $    10,334,969    115.75   $  8,207,860   $     532,688   $  1,594,421  

TGI 91.71%  $      8,692,805      71.78   $  6,004,576   $  1,645,671   $  1,042,558  

TGVI 8.09%  $         766,503       0.16   $     521,392   $     152,048   $      93,063  

TGW 0.20%  $           18,886       6.41   $      12,762   $        3,778   $        2,346  

HR & Operations 
Governance 

Total 100.00%  $      9,478,195      78.35   $  6,538,730   $  1,801,497   $  1,137,968  

TGI 89.48%  $      7,531,589      62.55   $  5,514,699   $  1,124,212   $     892,678  

TGVI 10.16%  $         855,086       0.23   $     626,037   $     127,698   $     101,351  

TGW 0.36%  $           30,364       7.10   $      22,279   $        4,710   $        3,375  
Marketing 

Total 100.00%  $      8,417,041      69.88   $  6,163,016   $  1,256,621   $     997,404  

TGI 90.80%  $    20,063,640    177.75   $13,544,391   $  4,053,756   $  2,465,493  

TGVI 8.97%  $      1,981,853       0.52   $  1,337,041   $     364,525   $     280,287  

TGW 0.23%  $           49,830      20.23   $      33,693   $        9,000   $        7,137  

Business & IT 
Services 

Total 100.00%  $    22,095,321    198.50   $14,915,124   $  4,427,280   $  2,752,917  

TGI 89.56%  $      1,477,591      16.12   $  1,047,392   $     204,605   $     225,594  

TGVI 10.18%  $         167,875       0.05   $     118,998   $      23,246   $      25,631  

TGW 0.26%  $            4,352       1.83   $        3,085   $           603   $           664  

Gas Supply & 
Transmission 

Total 100.00%  $      1,649,817      18.00   $  1,169,475   $     228,453   $     251,889  

TGI 89.56%  $      7,371,654      57.32   $  6,016,191   $     546,809   $     808,654  

TGVI 10.18%  $         837,521       0.17   $     683,522   $      62,125   $      91,874  

TGW 0.26%  $           21,712       6.51   $      17,719   $        1,611   $        2,382  

Finance & Regulatory 
Affairs 

Total 100.00%  $      8,230,887      64.00   $  6,717,432   $     610,545   $     902,910  
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3.4.2 Labour Costs 

The labour costs include the following types of Full Time Equivalents (FTE): 

• Management & Exempt (M&E) employees  

• Canadian Office and Professional Employees (COPE) Union Local 378 employees 

• International Brotherhood of Electrical Workers (IBEW) Union Local 213 employees 

The labour costs include the following cost components:  

• Base salary 

• Bonus 

• Employee benefits  

3.4.3 Non-Labour  Costs 

The non-labour costs include the following key components: 

• Travel 

• Employee expenses 

• Company vehicles 

• Supplies 

• Membership fees (excluding WEI/CGA membership fees included in overhead costs) 

• Employee training 

• Consulting services 

• Legal services 

• IT support services 

• Administration 

3.4.4 Overhead Costs 

Overhead costs are allocated to TGVI and TGW for shared services provided by TGI.  
Overhead costs include the following components: 

• Rent 

• IT Services (ITS)  

• Membership Fees  

• Medium Term Compensation 

• Other Post Employment Benefits (OPEB) 

An overhead rate per FTE is calculated and applied to each relevant FTE in each cost center.  
These costs become a part of the cost pool along with labour and non-labour costs that are 
allocated to TGVI and TGW.   
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3.5 Cost Drivers 

Once labour, non-labour and overhead costs are accumulated in the cost pools of each cost 
center, the amounts are then allocated from TGI to TGVI and TGW using a cost driver.  The 
driver TGI uses to allocate costs depends on the type of service being provided.  Management 
determines the most relevant cost driver for each cost center based on the key driver of cost.   

The following cost drivers are used to allocate overhead costs to individual cost centers: 

 

Table 3.5a – Overhead Cost Drivers 

Drivers Rent IT Services Membership Fees * 
Medium Term 
Compensation 

OPEB 

Employees X X X  X 

M&E Employee   X X  

* Different membership fees use different drivers 

 

One cost driver is selected for each cost center; therefore multiple drivers may be used in each 
department. 

 

The following cost drivers are used within each department to allocate costs: 
 
Table 3.5b – Cost Drivers 

Drivers 
President 

& CEO 
Distribution 

Human 
Resources & 
Operations 
Governance 

Marketing 

Business & 
Information 
Technology 

Services 

Gas Supply 
& 

Transmission 

Finance & 
Regulatory 

Affairs 

Customers X X X X X X X 

Employees   X  X   

Management 
Estimate of Time 

 X X X X   

 3.5.1 Customer Driver 

The customer cost driver allocates costs based on the percentage of customers receiving 
service from TGI, TGVI and TGW. 

3.5.2 Employee Driver 

The employee cost driver allocates costs based on the number of FTEs in TGI, TGVI and TGW 
respectively. 
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3.5.3 Management Estimate of Time 

Some costs are allocated using management’s estimate of time as a driver.  Management 
followed a consistent methodology to estimate the percentage of time spent on providing 
shared services (i.e. if all employee time in a specific cost centre is spent on TGVI and TGW 
activities, management will allocate the cost to only TGVI and TGW).  The cost allocated by 
management estimate of time is then added to the cost center cost pool and subsequently 
allocated to TGVI and TGW using the relevant driver for that cost center.  
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4.0 Approach and Methodology 

4.1 Approach 

KPMG’s approach to reviewing TGI’s shared services cost allocation methodology involved 
assessing the necessity of the services provided, the reasonability of the allocation 
methodology, the reasonability of the costs allocated to TGVI and TGW, and the benefit to rate 
payers of those affiliates.   

KPMG’s assessment is founded on a detailed understanding and analysis of the work 
performed by TGI and the services received by TGVI and TGW.  KPMG’s review of TGI’s cost 
allocation methodology involved the following: 

• Holding discussions with TGI finance management and staff; 

• Reviewing policies, procedures and other relevant organizational documentation (such 
as SLAs, organizational charts, compensation and procurement policies, Codes of 
Conduct, COPE union agreement); 

• Reviewing historical regulatory submissions and cost allocation models; 

• Reviewing the cost allocation model; 

• Validating the accuracy of the data in the model against internal financial management 
reports (generated from SAP); 

• Conducting market research; 

• Conducting analysis; and 

• Producing this report containing our findings. 

To perform the analysis KPMG consulted publicly available information as set out in section 5.0 
of this report.   

4.2 Methodology and Criteria 

KPMG acknowledges the interest that regulators of utilities in Canada have shown in cost 
allocation methodologies and the resulting costs to ensure they are reasonable.  KPMG applies 
a set of criteria to assess each service that is reflective of the examination regulators have 
used to make informed decisions.  The review criteria are described in the following groups:  
Services, Allocation Methodology, Costs, and Benefits. 
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Services 

In assessing the reasonableness of services provided by TGI to TGVI and TGW, KPMG 
applied the following criteria: 
 
Table 4.2a – Services Review Criteria 

Review Criteria Description 

Operationally 
Necessary 

Confirm that the service is necessary to operate a gas utility distribution 
business. 

Redundancy Confirm that the services provided to the receiving entity are not already 
provided internally by that entity or provided to that entity by another party. 

Services Level 
Agreement (SLA) 

Confirm that a SLA exists for the services provided by TGI to the receiving 
entity.  

Allocation Methodology 

In assessing the reasonableness of the allocation methodology for attributing the costs from 
TGI to TGVI and TGW, KPMG applied the following criteria: 
 
Table 4.2b – Allocation Methodology Review Criteria 

Review Criteria Description 

Regulatory 
Precedence 

 

The cost allocation methodology has been tested and approved (i.e. an 
acceptance of reasonability has been previously established) through 
regulatory reviews of TGI or other regulated utilities. 

Reflective of Service 
or Investment  

The allocation methodology is reflective of the work required to perform the 
service for TGVI/TGW or reflective of the investment value in TGVI/TGW (i.e. 
time, assets, and revenue). 

Supportable 
Methodology 

 

The allocation approach is supported by a defined and documented 
methodology, model, and other supporting documentation.  The allocation 
driver is also linked to an SLA that is updated and reviewed on a consistent 
basis. 

Cost Effective The allocation driver is calculated and maintained from readily available 
information resulting in minimal time and expense. 

Stable Over Time  

 

The allocation methodology can accommodate changes to the size of the 
allocation driver from test period to test period and is scaleable given changes 
in the amount of cost and types of services being allocated.    

Objective Results The use of the allocation driver results in an objective allocation amount that 
is reasonable for a company of that size for the services being rendered. 
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Costs 

In assessing the reasonableness of the forecast costs for the services provided by TGI to TGVI 
and TGW, KPMG applied the following criteria: 
 
Table 4.2c – Cost Review Criteria 

Review Criteria Description 

Supportable Cost   

 

Independent research conducted supports the reasonableness of the cost for 
the services provided.   

Internal Provision of 
Service Alternative 

Independent research conducted confirms that internal TGVI/TGW provision 
of the service would not result in a lower cost. 

Outsourcing / Third 
Party Alternative 

Independent research conducted confirms that an outsourcing or third party 
alternative to provide the service would not result in a more reasonable cost. 

Benefits 

In assessing the reasonableness of the allocation KPMG also considered if there are benefits 
that arise from having shared services provided by TGI to TGVI and TGW.   
   
 
 



 

 
      

 
 

PAGE  19 of 21 
Shared Services Cost Allocation Review 

DATE June 11, 2009 

 

5.0 KPMG Research 

To determine the reasonability of the shared services provided by TGI to TGVI and TGW as 
budgeted in 2009, KPMG gathered publicly available information from which to perform its 
comparative analysis.  KPMG found this body of research to be sufficient in determining and 
supporting the reasonability of the allocation methodology and the resulting costs. 

KPMG’s research focused on the nature of the shared services, the cost allocation 
methodology, and the costs of these services. 

5.1 Service Research 

KPMG assessed the reasonableness of the nature of shared services provided by TGI by 
comparing them to other similar gas utility companies and KPMG’s knowledge of the utility 
industry.   

5.2 Cost Allocation Methodology Research 

KPMG’s assessment involved comparing the shared services cost allocation methodology 
used by TGI to methodologies used by other similar utility companies.  KPMG also reviewed 
relevant regulatory applications and decisions for precedence which could be used to assess 
TGI’s shared services cost allocation methodology.  This assessment also involved assessing 
the cost drivers used in the methodology.   

5.3 Cost Research 

KPMG’s detailed review of the costs allocated in the model included: 

• Labour costs – KPMG assessed the reasonableness of labour costs for Management 
and Exempt (M&E) employees against TGI’s internal compensation policy, salary bands 
and market rates for similar positions.  KPMG conducted a more detailed review of 
executive labour costs by individual against market rates for reasonableness.  KPMG 
did not review the labour costs related to union positions in detail as these agreements 
are negotiated and hence are assumed to represent market rates.   

• Non-labour costs – KPMG assessed the reasonableness of non-labour costs at a high 
level by reviewing the nature and amount of costs given the size of the cost center, the 
scope of services, KPMG’s knowledge of the utility industry, and comparable market 
information. 

• Overhead costs – KPMG assessed the reasonableness of overhead costs at a high 
level by reviewing the nature and amount of overhead costs given the size of the 
company, KPMG’s knowledge of the utility industry, and comparable market information. 
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5.4 Summary of Public Information Reviewed 

The following list highlights the key research components and how KPMG used it to determine 
its findings: 
 

Table 5.4 – Research Sources 

Source Description 

• System for Electronic Documentation and 
Analysis Retrieval (SEDAR) Company Profiles 

• Confidential Sources 

President & CEO and executives’ 
compensation for similar sized public 
companies as TGI. 

• Monster 2009 Salary Center 

• Payscale Salary Survey Reports April 2009 

• Hays 2009 Salary Guides 

• KPMG internal knowledge from client contacts 
and experience 

Compensation information for positions similar 
to those of TGVI/TGW and for the allocated 
services provided by TGI; used for 
compensation comparisons and findings 
related to internal service provision by TGI. 

• Honda Canada 

• Toyota Canada 

• VW Canada  

Car lease rates for monthly vehicle expenses. 

• Commercial Listing Service (CLS) Link Real 
Estate Board of Greater Vancouver 

• The Canadian Real Estate Association (CREA) 

Market rental rates for office space 

• Being the Best: Insights from Leading Finance 
Functions 

• KPMG internal knowledge from client contacts 
and experience 

Trends towards outsourcing corporate shared 
services functions and the cost of outsourcing 
services. 

• Independent Evaluation of Enbridge Gas 
Distribution Inc.’s Regulatory Corporate Cost 
Allocation Methodology, Meyers Norris Penny, 
2005 

• BC Hydro, Revenue Requirements  Application, 
2004/05, 2007/08, and 2009/10 

• Pacific Northern Gas, Revenue Requirements 
Application to the BC Utilities Commissions – 
2008 and 2009 

• EPCOR, Corporate Services Review, Bearing 
Point, 2005 

• Union Gas, Cost Allocation Methodology 
Review, Price Waterhouse Cooper, 2005 

• Union Gas,  EB-2005-0520 - 2007 Rates 

• AltaGas Utilities Inc, 2008/09 Cost Allocation 
Review, KPMG, 2008 

Regulatory filings and decisions to determine 
regulatory precedence regarding allocation 
drivers and compensation-related approvals.  
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5.5 Summary of TGI Information Reviewed 

The following list highlights the key TGI information sources and how KPMG used it to 
determine its findings: 
 
Table 5.5 – TGI Information Sources 

Source Description 

• TGI Code of Conduct  

• TGI Code of Business Conduct 
Codes of conduct governing relations and 
activity of TGI. 

• Internal testing of the 2009 TGI to TGVI and 
TGW cost allocation model 

Testing performed by TGI finance 
management of the 2009 cost allocation 
model. 

• Terasen Gas Compensation Overview  Overview of TGI’s compensation packages for 
M&E, COPE and IBEW employees 

• TGI Procurement Policy TGI’s policy for acquisition of materials, 
equipment, and services. 

• COPE Union Local 378 Collective Agreement Collective agreement between COPE Local 
378 employees and TGI. 
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2010-2011 REVENUE REQUIREMENTS APPLICATION 
 

   

 

 

CORPORATE SERVICES 

 

 

 

 

The Corporate Services Review Report by KPMG  

was not available at the time of filing. 

 

 

The Corporate Services Report as well as the  

Corporate Services Agreement will be filed as soon as available. 
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1.0 Summary of Findings 
 

Terasen Gas Inc. (TGI) retained KPMG to perform an independent review of the Transfer 
Pricing Methodology, which is used to calculate the cost of services provided by TGI to Non 
Regulated Businesses (NRB).  The Transfer Pricing Methodology is a composite of the 
Terasen’s Code of Conduct, the Transfer Pricing Policy and the Transfer Pricing Model, used 
to charge for services provided. The purpose of this review is to verify that the Transfer Pricing 
Methodology used by TGI is complete and reasonable.  
 
KPMG conducted the review of the 2010/11 Transfer Pricing Model and resulting costs using 
2009 budget figures as 2010/11budget figures were not yet available. Our findings and 
conclusions are therefore limited accordingly. 

KPMG assessed the Transfer Pricing Methodology against the criteria outlined in Section 4.0 of 
this report.  In completing the examination of the Transfer Pricing Methodology KPMG found 
the following: 

 

Reasonableness and Completeness of the Transfer Pricing Methodology 

KPMG assessed the reasonableness of the Transfer Pricing Methodology, which included an 
assessment against other utilities and regulatory precedence.  KPMG finds that TGI’s Transfer 
Pricing Methodology is reasonable.  

 

Code of Conduct - KPMG finds the Code of Conduct complete and in compliance with 
BCUC’s guidelines.  

 

Transfer Pricing Policy - KPMG finds the Transfer Pricing Policy, used by TGI for 
services provided to NRBs, to be complete, and reflective of the guidelines set out in 
the Code of Conduct, with the following observations regarding the implementation of 
the policy: 

• As per TGI’s Transfer Pricing Policy, the transfer price is determined based on full 
cost recovery or market rate recovery, whichever is higher.  KPMG finds that TGI 
makes a reasonable effort to ensure their charges reflect a full cost recovery, but 
Terasen does not assess the cost of the services provided against market.  As the 
charge for services tend to be immaterial (i.e. costs transferred using the Transfer 
Pricing Methodology represent about 0.3% of total O&M budget), KPMG feels that 
the time and effort required to determine market rates is not warranted in most 
cases.  However, KPMG suggest that for material amounts, Terasen consider a 
periodic test against market to ensure Terasen is compliant with their internal policy.  

• Although the rates for regulated equipment appear to be reasonable, the Transfer 
Pricing Policy does not describe how the direct charge for the use of rate regulated 
equipment is determined.  KPMG recommends TGI update the Transfer Pricing 
Policy to reflect this detail. 
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Transfer Pricing Model - KPMG assessed the reasonableness and completeness of 
the calculations in the transfer pricing model and tested them against the guidelines and 
principles in the Code of Conduct and Transfer Pricing Policy.  KPMG found the model 
calculations to be reasonable, complete, and in line with the Code of Conduct and 
Transfer Pricing Policy with the following observations: 

• The Facilities charge being used in the transfer pricing model needs to be reviewed 
on a regular basis in order to reflect the actual current cost of the service that is 
being recovered.  KPMG recommends that TGI review this input cost annually and 
update as needed, or apply an annual inflation rate to the Facilities charge, to 
ensure the transfer pricing rates are current; 

• KPMG recommends that TGI tracks the changes made to input costs, or to the 
structure of the model itself, including the reason for any changes to ensure that the 
transfer pricing model is kept current and applied consistently year over year. 

 

2.0 Purpose of Report 

TGI retained KPMG to perform an independent review of the Transfer Pricing Methodology for 
services provided by TGI to NRBs.  This report summarizes KPMG’s review approach and 
findings. The following section discusses the structure of the report. 

2.1 Report Structure 

The structure of this report is as follows: 
 

Section Description 

1.0: Summary of Findings Provides a summary of KPMG’s findings. 

2.0: Purpose of Report  Outlines the structure of the report and provides a brief 
explanation of each section and appendix. 

3.0: Background Provides an overview of the TGI Transfer Pricing 
Methodology. 

4.0: Approach and Methodology  Provides an explanation of KPMG’s approach to 
reviewing TGI’s Transfer Pricing Methodology 
including the assumptions and criteria against which 
KPMG performed its analysis. 

5.0:  Research  Provides a summary of the TGI documents and the 
publicly available information KPMG used to perform 
its analysis of the Transfer Pricing Policy and 
determine its findings. 

6.0: KPMG Findings Presents KPMG’s findings of the review of TGI’s 
Transfer Pricing Methodology. 
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The detailed analysis and results are found in the appendices as follows: 
 

Appendix Description 

A: Glossary Contains a glossary of terms used in this report. 

2.2  

Scope Limitations  

KPMG’s assessment of the Transfer Pricing Methodology involved relying on data and 
information provided to KPMG by TGI.  The data provided by TGI was analyzed by KPMG in 
carrying out the assessment of the completeness and the reasonability of Transfer Pricing 
Methodology.  KPMG has considered the reasonableness of the information provided by TGI 
however KPMG did not conduct an audit.  KPMG has assumed the completeness, accuracy 
and fair presentation of the information, data or advice provided by TGI.  TGI maintains 
responsibility for the accuracy and completeness of the data and information associated with 
the Transfer Pricing Methodology.   
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3.0 Background 

TGI utilizes a Transfer Pricing Methodology to recover costs for services provided by TGI to 
NRB’s. The following section provides an explanation of the Transfer Pricing Methodology used 
by TGI. 

3.1 TGI Transfer Pricing Methodology Background 

The purpose of the Transfer Pricing Methodology is to ensure that Utility ratepayers are not 
adversely affected by services provided to NRBs.  There are a number of components that 
make up the Transfer Pricing Methodology: the Code of Conduct, the Transfer Pricing Policy, 
and the Transfer Pricing Model.  The Code of Conduct governs the relationship between TGI 
and NRBs for the provision of utility resources. The Transfer Pricing Policy provides guidance 
in determining the cost of services, the type of services available to NRBs, employee issues, 
and accounting and collections procedures.  The accompanying Transfer Pricing Model 
implements the guidelines outlined in the Code of Conduct and the Transfer Pricing Policy and 
allows TGI to establish a daily rate for the different types of services provided to NRBs.   

TGI’s Transfer Pricing Policy was approved by BCUC in 1997 when TGI was still BC Gas Utility 
Ltd. (BCGUL).  The Transfer Pricing Policy was drafted in accordance with the BC Gas Utility 
Ltd. Code of Conduct, both of which were approved by the BCUC in Letter L-64-1997.   TGI 
reviews the Code of Conduct and the Transfer Pricing Policy on an annual basis to conform to 
the BCUC Code of Conduct Compliance requirements.  
 

3.2 Transfer Pricing Policy and Model 

The following section discusses the types of services available to NRBs, the cost components 
used to determine a full cost transfer price and a summary of the model that is used to 
calculate a daily rate for each type of service. 

 

3.2.1 Service Types 

TGI’s Transfer Pricing model calculates different daily rates depending on the type of services 
provided to the NRB. The following are the services provided to NRBs: 

Table 3.2.1 – Service Types 

Service Type Location Description 

Specific 
Committed 
Service 

On-site 

Service is provided on an ongoing basis and supports the regular 
activities of the NRB. Staff is located at TGI’s office, and is 
contractually committed to provide service to the NRB. The NRB 
is billed regardless of whether or not the work is actually 
performed. 
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Service Type Location Description 

Off-site 

Service is provided on an ongoing basis and supports the regular 
activities of the NRB. Staff is located at the NRB work site, and is 
contractually committed to provide service to the NRB.  The NRB 
is billed regardless of whether or not the work is actually 
performed. 

On-site 
Short 
Term 

This service cannot typically be budgeted in advance and is 
charged out at the cost of the actual time incurred to perform the 
services. Staff is located at TGI and the term of the service 
provided is for three months or less. 

Off-site 
Short 
Term 

This service cannot typically be budgeted in advance and is 
charged out at the cost of the actual time incurred to perform the 
services.  Staff is located at the NRB’s work site and the term of 
the service provided is for three months or less. 

As Required 
Service 

Off-site 
Extended 

This service cannot typically be budgeted in advance and is 
charged out at the cost of the actual time incurred to perform the 
services.  Staff is located at the NRB’s work site and the term of 
the service provided is for three months or more. 

Designated 
Subsidiary/Affiliate 

n/a 
Service is provided to a related company that has been 
approved by the BCUC to receive reduced loadings in the 
transfer price. 

 

TGI provides services primarily to the following NRBs: 

• Terasen Inc. 

• Terasen Energy Services 

• Inland Energy Corp 

• Terasen Huntingdon Inc. 
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Figure 3.2.1 Transfer of Service to NRBs 

 

 

3.2.2 Cost Components 

The transfer price that is charged to NRBs is developed based on the 1997 Transfer Pricing 
Policy and includes six major components that are used to determine the full cost transfer 
price. The proposed 2010/11 methodology remains the same and will continue to use the same 
six components, only the input costs have changed. KPMG conducted the review of the 
2010/11 Transfer Pricing Methodology using 2009 budget figures as inputs to the Transfer 
Pricing Model as 2010/11budget figures were not yet available. Our findings and conclusions 
are therefore limited accordingly. 

 

Table 3.2.2a – Cost Components 

Cost Component Description Driver 

Loaded Labour 
Costs 

 

Labour is included in the transfer price charged to NRBs.  The 
labour rate used is a loaded rate which includes base pay, 
concessions and benefits.  Concessions are added to the 
labour rate for non-productive time such as vacation, statutory 
holiday and sick days.  Benefits include such items as health, 
dental, life insurance disability, and WCB. 

Hours 



 

 
      

 
 

PAGE 9 of 19 
Transfer Pricing Methodology Review 

DATE June 12, 2009 

 

Cost Component Description Driver 

General 
Overhead 

NRBs are charged for overhead that benefit the employees 
that provide service to the NRBs.  This cost component is 
determined by adding a specific percentage to the loaded 
labour costs.  The percentage added to labour costs is 
determined by taking the total O&M costs relating to overhead 
costs divided by total O&M costs. 

% of Costs 

Supervision The costs of supervising employees that provide service to 
NRBs at TGI’s office (on-site) are included in the transfer 
price.  The percentage is calculated as the ratio of supervisors 
to employees in TGI (i.e. ratio is 1 supervisor for 8 employees 
or 12.5%).  This cost component is calculated as a percentage 
of the loaded labour cost component.   

Headcount 

Availability 
Charge 

An availability charge is included in the transfer price for As 
Required services provided by TGI to NRBs.   This charge 
represents the cost for maintaining employees on site ready to 
provide services to the NRBs and is based on a third party 
study.   This cost component is calculated as a percentage of 
the loaded labour cost component.   

% of Cost 

Facilities 
Charge 

The transfer price includes a facilities charge for employees 
who provide services to NRBs from TGI’s office (on-site).  The 
average daily facilities cost per employee is added to the 
transfer price.  The facility charge is separate from the general 
overhead charge and includes the following items: 

• Surrey Operations Space Costs 

• Telephone 

• Computer Hardware 

• SAP and Microsoft Licenses 

• SAP Software 

• IT Support Services 

• Office Supplies and Postage 

• Office Furniture and Equipment 

Print, Fax and Copy 

Per FTE Cost 

Equipment Equipment costs related to services provided by TGI to NRBs 
are charged directly to the NRBs.  The charge is determined 
based on the average cost of the actual equipment used in the 
delivery of service (i.e.  For vehicles, the charge is the average 
hourly rate for operating the vehicle as calculated from a pool 
of total vehicle costs).   

Direct Charge 
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Different cost components are included in the transfer price to make up the full cost recovery 
charge, depending on the type of service that the NRB is requesting. The following table 
summarizes the cost components that are included in the transfer price for each service type. 

 

Table 3.2.2b – Cost Components that make up the Transfer Price 

Specific Committed Service As Required Service 

Cost Component 
Off-Site On-Site 

On-Site  

Short Term 

Off-Site 

Short Term 

Off-Site 

Extended 

Designated 
Subsidiary / 

Affiliate  

Loaded Labour Cost X X X X X X 

General Overhead X* X X X X* X* 

Supervision  ^ X   ^ 

Availability Charge   X X X  

Facilities Charge  X X X   

Equipment ^ ^ ^ ^ ^  

* Charged ½ of the rate  for some service types 

^ Directly charged to NRB 

 

3.2.3 Model Summary 

TGI’s Transfer Pricing Policy provides the pricing rules and guidelines for determining the full 
cost of service.  The Transfer Pricing Model encapsulates the pricing rules set out in the 
Transfer Pricing policy and calculates a daily rate for each TGI Full Time Equivalent (FTE) that 
provides services to the NRB based on the type of service (see table  3.2.1) and the applicable 
cost components (see section 3.2.2) .  The following illustrates how the transfer price daily rate 
is derived: 
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Figure 3.2.3 – Transfer Price Model 
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4.0 Approach and Methodology 
 
As previously noted, KPMG was engaged by TGI to review its Transfer Pricing Methodology 
with respect to completeness and reasonability.  As part of our review KPMG completed a 
comparison to the approaches taken by utilities in other jurisdictions.  KPMG’s approach to the 
TGI Review is founded on:  

• An understanding of British Columbia guidelines with respect to Affiliate Codes of 
Conduct and Transfer Pricing Policies supported by comparisons to utilities in other 
jurisdictions; 

• The assumption that the data provided by TGI accurately represents all cost 
components related to the transfer of services. 

 
Our work plan incorporated the following steps: 

• Step 1: Review the company’s Code of Conduct, Policy and Model.   

KPMG obtained and reviewed all relevant documentation relating to TGI’s Transfer Pricing 
Methodology in order to obtain a thorough understanding of TGI’s Transfer Pricing 
Methodology. A complete list of documents reviewed can be found in section 5.2. 

 
• Step 2: Document and review regulatory policy guidance.   

KPMG researched the guidance provided by relevant regulatory authorities on the topic of 
transfer pricing.  The objective of this step was to ensure that the approach adopted in TGI’s 
Transfer Pricing Methodology is consistent with a cross-section of current industry standards 
and practices.  A summary of the sources of our research is provided in section 5.1.  

 

• Step 3: Assess the reasonableness of TGI’s Transfer Pricing Methodology.   
KPMG assessed the alignment between TGI’s Transfer Pricing Methodology against internal 
policy, external guidance from regulators and the practices of other Canadian utilities as 
observed through a review of regulatory filings in various jurisdictions.  Additionally, KPMG 
sought answers to the following questions under the areas of completeness, and 
reasonableness in assessing TGIs Transfer Pricing Methodology: 
 
Completeness 

• Does the Code of Conduct comply with the guidelines set out by BCUC for services 
provided to NRBs? 

• Does the Transfer Pricing Policy comply with the guidelines set out in TGI’s Code of 
Conduct? 

• Does the Transfer Pricing Model and resulting calculation of full cost take into 
account all the guidelines and principles outlined in the Transfer Pricing Policy and 
the Code of Conduct? 
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• Are all expenses related to services provided to NRBs included in the Transfer 
Pricing Policy and related model? 

• Is the implementation of the Transfer Pricing Policy documented in the model or an 
accompanying procedure manual? 

 
Reasonableness 

• Do the calculations reasonably represent the costs incurred by TGI to deliver services 
to NRBs? 

• Does the implementation of the Transfer Pricing Methodology reasonably reflect the 
intent and spirit of the BCUC guidelines, the Code of Conduct and the Transfer 
Pricing Policy?  

To perform the analysis KPMG consulted the information sources as set out in section 5.0 of 
this report. In addition, to assist in the assessment of the reasonableness of the Transfer 
Pricing Methodology for attributing the costs from TGI to NRBs, KPMG applied the following 
criteria: 
 
Table 4.2a – Transfer Pricing Methodology Review Criteria 

Review Criteria Description 

Regulatory 
Precedence 

 

The Transfer Pricing Methodology has been tested and approved (i.e. 
an acceptance of reasonability has been previously established) 
through regulatory reviews of TGI or other regulated utilities. 

Reflective of 
Service  

The Transfer Pricing Methodology results in a cost that is reflective of 
the work required to perform the service for the NRBs.  

Supportable 
Methodology 

The Transfer Pricing Methodology approach is supported by a defined 
and documented methodology, model, and other supporting 
documentation. 

Cost Effective The transfer price is calculated and maintained from readily available 
information resulting in minimal time and expense. 

Stable Over Time  

 

The Transfer Pricing Methodology can accommodate changes to the 
input variables from test period to test period and is scaleable given 
changes in the amount of cost and types of services being allocated.    

Objective Results The use of the transfer price results in an objective allocation amount 
that is reasonable for the services being rendered. 

 

• Step 4: Prepared report.   

In this step, KPMG prepared this report to summarize our approach and the results of the 
review. 
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4.0 Research  
KPMG assessed TGI’s Transfer Pricing Methodology against internal documents, the BCUC 
guidelines with respect to transfer pricing, and other gas and electric regulated utilities’ Affiliate 
Code of Conducts and Transfer Pricing Policies.   
 

4.1 Summary of Research 

The following table presents the key external research sources and how KPMG used it to 
determine its findings: 
 

Table 5.1 – Research Sources 

Source Description 

British Columbia Utilities Commission, Retail 
Markets Downstream of the Utility Meter, April 
1997 

Contains the BCUC guidelines for Transfer Pricing Policies 
and Codes of Conduct. 

British Columbia Utilities Commission, Letter 
number L-64-97 

BCUC’s approval of TGI’s Draft Code of Conduct and 
Transfer Pricing Policy. 

Ontario Energy Board,  Affiliate Relationships 
Code for Gas Utilities (July 1999) 

Sets out the standards and conditions for interaction 
between gas distributors, transmitters and storage 
companies that are regulated by the OEB and their 
respective affiliate. 

ATCO Group, Inter-Affiliate Code of Conduct 
May 22, 2003 

Provides an example of the standards and parameters that 
govern inter-affiliate conduct for regulated entities under 
the Alberta Utilities Commission (AUC). 

ATCO Gas, Accounting Policies and 
Procedures, General Provision of Services to or 
from Affiliates 

Provides an example of an inter-affiliate transfer pricing 
policy for a similar gas utility, for a regulated entity under 
the AUC. 

EPCOR Utilities, Code of Conduct and 
Exemption Application (February 2004) 

Provides an example of the standards and parameters that 
govern inter-affiliate conduct for regulated entities under 
the AUC. 

ENMAX Power Corporation, Inter-Affiliate Code 
of Conduct (October 2004) 

Provides an example of the standards and parameters that 
govern inter-affiliate conduct for regulated entities under 
the AUC. 

 

4.2 Summary of TGI Documents Reviewed 
 
KPMG reviewed a number of documents provided by TGI during the assessment of TGI’s 
Transfer Pricing Policy, the list includes: 
 
Table 5.2 – TGI Documents  

Source Description 

• 1991 BC Gas Inc. NRB/Utility Separation The study conducted in 1991 to determine the transfer 
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Study, December 1991 price TGI BC Gas Inc. should charge to NRB’s for utility 
services. 

• 1997 TGI Code of Conduct for Provision of 
Utility Resources and Services, August 
1997 

The Code of Conduct governs the relationships between 
TGI and NRBs for the provision of utility resources and 
services. 

• BC Gas Utility Transfer Pricing Policy for 
Provision of Utility Resources and Services, 
August 1997 

This policy addresses the pricing of resources and 
services provided by BC Gas Utility Ltd. to NRBs. 

• TGI Transfer Pricing Policy Review,  May 
2009 

Reviews the Transfer Pricing Policy governing 
transactions between TGI and NRBs updated for 2009 
cost assumptions. 

• Annual Review of Compliance with the 
Terasen Gas Inc Code of Conduct and 
Transfer Pricing Policy (September 26, 
2008) 

The review is conducted to satisfy the BCUC requirement 
with regards to Terasen’s compliance with their Code of 
Conduct and Transfer Pricing Policy. 
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5.0  KPMG Findings 
This section presents KPMG’s findings of the review of TGI’s Transfer Pricing Methodology. 

 

The Transfer Pricing Methodology reviewed meets the criteria established by KPMG and is in 
accordance with industry standards and practices related to transfer pricing for services 
provided by a regulated utility to a non-regulated affiliates.  

 

Overall, KPMG finds that the Transfer Pricing Methodology to be fair and reasonable except as 
noted in the findings.  

 

Findings and Recommendations 
 
Code of Conduct 
TGIs Code of Conduct was approved by the BCUC in 1997, Letter L-64-1997.  Compliance 
with the Code of Conduct is subject to an annual review by TGI’s internal audit and a third 
party.  The compliance report is filed with the BCUC on an annual basis.  KPMG finds the Code 
of Conduct to be in alignment with BCUC’s guidelines as documented in the 2008 Annual 
Compliance Review.  
 
Transfer Pricing Policy 
The Transfer Pricing Policy was written in August 1997 and approved by BCUC by Letter L-64-
1997. Compliance with the Transfer Pricing Policy is subject to an annual review by TGI’s 
internal audit and a third party.  The compliance report is filed with the BCUC on an annual 
basis. KPMG found the Transfer Pricing Policy, used by TGI for services provided to NRBs, to 
be reasonable, complete and in compliance with the TGI Code of Conduct with the following 
observations: 
 
The use of full cost recovery or market price, whichever is greater, is stated in the TGI Transfer 
Pricing Policy (section 1) and outlined in BCUCs Transfer Pricing Policy Guidelines (RMDM 
Guidelines): 

The accounting costs are transparent and will normally fully recover for all 
services, including overhead, space, employee benefits, inconvenience, and a 
profit margin where appropriate.  If the service provided by the utility to the 
related-NRB could also be obtained from an independent supplier, the price paid 
by the related-NRB to the utility should be no less than the competitive market 
price and will never be below the incremental cost. 
 

However, KPMG found no evidence that TGI has any mechanism to compare full recovery 
costs to market, where appropriate. As the charge for services tend to be immaterial (i.e. costs 
transferred using the Transfer Pricing Methodology represent about 0.3% of total O&M budget), 
KPMG feels that the time and effort required to determine market rates is not warranted in most 
cases.  However, KPMG suggest that for material amounts, Terasen consider a periodic test 
against market to ensure Terasen is compliant with their internal policy. 
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TGI includes a direct charge for equipment used to provide services to NRBs in the Transfer 
Price example in Appendix A (see Equipment in 3.2.2 Cost Components).  However, the 
Transfer Pricing Policy does not state how the charge for the equipment is determined.  KPMG 
recommends that TGI document how charges for the use of equipment are determined. 
 
Model 
TGI reviewed and updated the electronic version of the Transfer Pricing Model and the cost 
inputs for 2009. KPMG verified the 2009 costs inputted in to the model from TGI sources, but 
did not compare them to market.  KPMG also tested the method of loading the services with 
different costs to create a full cost recovery and finds the model to be complete and 
reasonable. 
 
KPMG tested the excel version of the model and found the model to be free of any material 
errors.  The TGI Transfer Pricing Model is in line with both the current TGI Transfer Pricing 
Policy and the Code of Conduct, with the following exception: 

• The methodology does not have a mechanism to test for market costs as outlined in 
the Transfer Pricing Policy. 

 
KPMG recommends a ‘Change Log’ Worksheet be added to the electronic version of the model 
to track changes and when inputs to the model, or the models structure, have been changed or 
updated. TGI may want to consider documenting the rational for the inclusion and/or exclusion 
of costs from the model, either within the model or as a separate document in order to support 
full transparency and to ensure that the methodology is applied consistently year over year.  
 

KPMG recommends that TGI review the Facilities costs annually and update as needed with 
actual cost data from SAP to ensure full cost recovery over time, or apply an annual inflation 
rate to the Facilities charge, to ensure the transfer pricing rates are current. 

 
 
Table 6.1 - Review Criteria Findings 

Review Criteria Description 

Regulatory 
Precedence 

 

The Code of Conduct and the Transfer Pricing Policy currently in use 
were approved by BCUC in 1997 in Letter L-64-1997.   

A similar structure, with regulated utilities providing services to NRB 
affiliates, is evident in many Canadian utilities.  The utility regulators in 
Alberta and Ontario have set out similar guidelines for Affiliate Codes 
of Conducts and transfer pricing.  Utilities that offer similar services to 
non regulated affiliates include, the ATCO Group, ENMAX, EPCOR 
Utilities, and Fortis Alberta. 

 

Reflective of 
Service  

The Transfer Pricing Methodology results in a cost that is reflective of 
the work required to perform the service for the NRBs. 
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Review Criteria Description 

Supportable 
Methodology 

The Transfer Pricing Methodology approach is supported by the Code 
of Conduct, the Transfer Pricing Policy and the Transfer Pricing Model.  
KPMG notes that TGI has not documented the approach to 
determining the input costs used in the model.  KPMG suggests TGI 
considers formally documenting the process for identifying the inputs 
to the model and implement a change log in the model. 

 

Cost Effective The data needed for the inputs to the transfer price, (base pay, 
overhead, facilities charges, supervision, and availability), are all 
readily available from TGI HR and TGI’s accounting system (SAP). 

 

Stable Over Time  

 

The model is flexible and can accommodate changes over time, 
however, the facilities costs inputted into the model need to be 
updated annually to ensure that the most recent costs are reflected in 
the transfer pricing model.  KPMG recommends that TGI either update 
the facilities costs annually or increase the transfer price by an inflation 
factor annually. 

 

Objective Results The use of the transfer pricing model to calculate full cost results in an 
objective allocation amount that is reasonable for the specific type of 
service being rendered. 
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APPENDIX A: Glossary 
 

Term 
 

Definition 

AUC Alberta Utilities Commission 

BCGUL BC Gas Utility Ltd.  

BCUC 

British Columbia Utilities Commission – An independent regulatory 
agency of the British Columbia Provincial Government that 
operates under and administers the Utilities Commission Act. Its 
primary responsibility is the regulation of British Columbia’s natural 
gas and electricity utilities. 

FTE 
Full Time Equivalent – Resource requirement equivalent to one full 
time employee. 

NRB 
Non Regulated Businesses – An affiliate of TGI not regulated by 
the BCUC or a division of TGI offering unregulated products and/or 
services. 

OEB Ontario Energy Board 

RMDM Retail Markets Downstream of the Utility Meter Guidelines 

TGI Terasen Gas Inc. 
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RATE BASE HISTORY 

a) Normalized Actual Rate Base Continuity 2003-2008 
TERASEN GAS INC.
NORMALIZED ACTUAL RATE BASE CONTINUITY ($000's)
FOR THE YEARS ENDING DECEMBER 31

2003 2004 2005 2006 2007 2008
1 Gross Plant In Service Opening 2,696,795  2,817,462  2,889,618  3,020,621  3,067,389  3,140,066  
2 Additions 110,233     94,208       104,928     112,532     104,688     111,588     
3 Retirements (15,953)     (42,637)     (27,495)     (70,099)     (46,514)     (45,745)     
4 Adjustments, Transfers, Recoveries (635)          6,510         (44)            (2)              3,657         293            
5 CPCN's 27,023       14,075       53,614       4,336         10,846       7,848         
6 Gross Plant In Service Closing 2,817,462  2,889,618  3,020,621  3,067,389  3,140,066  3,214,050  
7
8 Intangible Plant Opening 837            837            837            837            837            1,614         
9 Additions -                -                -                -                -                -                
10 Retirements -                -                -                -                -                -                
11 Adjustments -                -                -                -                -                -                
12 CPCN -                -                -                -                777            -                
13 Intangible Plant Closing 837            837            837            837            1,614         1,614         
14
15 CIAC Opening (134,289)   (142,889)   (156,262)   (148,612)   (162,075)   (150,600)   
16 Additions (8,660)       (13,373)     (9,006)       (12,839)     (9,270)       (12,279)     
17 Retirements -                -                16,656       (625)          21,471       1,242         
18 Adjustments 60              -                -                1                (726)          1                
19 CIAC Closing (142,889)   (156,262)   (148,612)   (162,075)   (150,600)   (161,636)   
20
21 CIAC Accumulated Amortization 32,764       41,338       51,042       44,913       53,394       40,486       
22 Amortization 8,132         9,704         10,527       7,856         8,523         6,145         
23 Retirements -                -                (16,656)     625            (21,471)     (1,242)       
24 Adjustments 442            -                -                -                40              (8)              
25 CIAC Closing Accumulated Amortization 41,338       51,042       44,913       53,394       40,486       45,381       
26
27 Accumulated Depreciation Opening (492,735)   (550,541)   (598,518)   (655,495)   (670,195)   (711,495)   
28 Depreciation (79,726)     (87,320)     (87,605)     (90,199)     (86,508)     (84,097)     
29 Retirements1 15,953       42,637       27,495       70,099       45,213       45,745       
30 Adjustments, Proceeds, Retirement Costs 5,967         (3,294)       3,133         5,400         (5)              6,361         
31 Accumulated Depreciation Closing (550,541)   (598,518)   (655,495)   (670,195)   (711,495)   (743,486)   
32
33 Opening Net Plant In Service2 2,130,395  2,180,282  2,240,331  2,266,600  2,300,196  2,327,919  
34 Closing Net Plant In Service 2,166,207  2,186,717  2,262,264  2,289,350  2,320,071  2,355,923  
35
36 Mid Year Net Plant In Service 2,148,301  2,183,500  2,251,298  2,277,975  2,310,133  2,341,921  
37 Adjustment to 13-month average (6,533)       (7,492)       (5,344)       (1,745)       (2,663)       3,208         
38 Work in progress, no AFUDC 6,565         4,695         14,510       9,927         7,719         7,062         
39 2,148,333  2,180,703  2,260,464  2,286,157  2,315,189  2,352,191  
40 Deferred Charges 29,488       23,763       6,274         9,424         (14,754)     (26,223)     
41 Cash Working Capital (14,434)     (16,452)     (15,410)     (21,611)     (23,624)     (25,044)     
42 Gas In Storage Working Capital 83,461       112,112     151,056     160,586     142,265     164,419     
43 Other Working Capital 6,699         7,424         8,481         10,469       10,563       12,360       
44 Other (4,704)       (1,959)       (2,749)       (2,673)       (3,459)       (3,256)       
45
46 Utility Rate Base 2,248,843  2,305,591  2,408,116  2,442,352  2,426,180  2,474,447  

 
0F

1 , 1F

2 

                                                           
1 Retirements not equal to GPIS in 2007 because of land retirement and gain/loss on sale of NGV cylinders 
2 Opening net plant in service not equal to previous year closing balance because of January 1 in-service treatment 

of CPCN’s 
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b) Actual Rate Base Continuity 2003-2008 

 
TERASEN GAS INC.
ACTUAL RATE BASE CONTINUITY ($000's)
FOR THE YEARS ENDING DECEMBER 31

2003 2004 2005 2006 2007 2008
1 Gross Plant In Service Opening 2,696,795  2,817,462  2,889,618  3,020,621  3,067,389  3,140,066  
2 Additions 110,233     94,208       104,928     112,532     104,688     111,588     
3 Retirements (15,953)     (42,637)     (27,495)     (70,099)     (46,514)     (45,745)     
4 Adjustments, Transfers, Recoveries (635)           6,510         (44)             (2)               3,657         293            
5 CPCN's 27,023       14,075       53,614       4,336         10,846       7,848         
6 Gross Plant In Service Closing 2,817,462  2,889,618  3,020,621  3,067,389  3,140,066  3,214,050  
7
8 Intangible Plant Opening 837            837            837            837            837            1,614         
9 Additions -                 -                 -                 -                 -                 -                 
10 Retirements -                 -                 -                 -                 -                 -                 
11 Adjustments -                 -                 -                 -                 -                 -                 
12 CPCN -                 -                 -                 -                 777            -                 
13 Intangible Plant Closing 837            837            837            837            1,614         1,614         
14
15 CIAC Opening (134,289)   (142,889)   (156,262)   (148,612)   (162,075)   (150,600)   
16 Additions (8,660)        (13,373)     (9,006)        (12,839)     (9,270)        (12,279)     
17 Retirements -                 -                 16,656       (625)           21,471       1,242         
18 Adjustments 60              -                 -                 1                (726)           1                
19 CIAC Closing (142,889)   (156,262)   (148,612)   (162,075)   (150,600)   (161,636)   
20
21 CIAC Accumulated Amortization 32,764       41,338       51,042       44,913       53,394       40,486       
22 Amortization 8,132         9,704         10,527       7,856         8,523         6,145         
23 Retirements -                 -                 (16,656)     625            (21,471)     (1,242)        
24 Adjustments 442            -                 -                 -                 40              (8)               
25 CIAC Closing Accumulated Amortization 41,338       51,042       44,913       53,394       40,486       45,381       
26
27 Accumulated Depreciation Opening (492,735)   (550,541)   (598,518)   (655,495)   (670,195)   (711,495)   
28 Depreciation (79,726)     (87,320)     (87,605)     (90,199)     (86,508)     (84,097)     
29 Retirements1 15,953       42,637       27,495       70,099       45,213       45,745       
30 Adjustments, Proceeds, Retirement Costs 5,967         (3,294)        3,133         5,400         (5)               6,361         
31 Accumulated Depreciation Closing (550,541)   (598,518)   (655,495)   (670,195)   (711,495)   (743,486)   
32
33 Opening Net Plant In Service2 2,130,395  2,180,282  2,240,331  2,266,600  2,300,196  2,327,919  
34 Closing Net Plant In Service 2,166,207  2,186,717  2,262,264  2,289,350  2,320,071  2,355,923  
35
36 Mid Year Net Plant In Service 2,148,301  2,183,500  2,251,298  2,277,975  2,310,133  2,341,921  
37 Adjustment to 13-month average (6,533)        (7,492)        (5,344)        (1,745)        (2,663)        3,208         
38 Work in progress, no AFUDC 6,565         4,695         14,510       9,927         7,719         7,062         
39 2,148,333  2,180,703  2,260,464  2,286,157  2,315,189  2,352,191  
40 Deferred Charges 29,488       23,763       6,274         9,424         (14,754)     (26,223)     
41 Cash Working Capital (13,742)     (15,339)     (15,436)     (21,327)     (24,259)     (27,614)     
42 Gas In Storage Working Capital 83,461       112,112     151,056     160,586     142,265     164,419     
43 Other Working Capital 6,699         7,424         8,481         10,469       10,563       12,360       
44 Other (4,704)        (1,959)        (2,749)        (2,673)        (3,459)        (3,256)        
45
46 Utility Rate Base 2,249,535  2,306,704  2,408,090  2,442,636  2,425,545  2,471,877  

 
2F

3, 3F

4, 4F

5 

                                                           
3 Retirements not equal to GPIS in 2007 because of land retirement and gain/loss on sale of NGV cylinders 
4 Opening net plant in service not equal to previous year closing balance because of January 1 in-service treatment 

of CPCN’s 
5 Cash working capital is the only amount that is affected by revenue normalization 
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c) Deferred Charges Continuity 2003-2008 
TERASEN GAS INC.
DEFERRAL ACCOUNTS
MID-YEAR ACCOUNT BALANCE ($000's)

Account 2003 2004 2005 2006 2007 2008

1 Margin Related
2 Gas Cost Reconciliation Account (GCRA) #17926 14,472    -              -              -              -              -              
3 G.C.R.A. Interest #17973 199         (622)        -              -              -              -              
4 Midstream Cost Reconciliation Account (MCRA) #17926 -              -              (27,859)   (15,997)   9,474      8,028      
5 Commodity Cost Reconciliation Account (CCRA) #18137 -              -              21,774    12,588    (27,337)   (24,129)   
6 C.C.R.A./M.C.R.A. Interest #17973 -              -              (1,095)     (1,669)     (2,151)     (2,371)     
7 Revenue Stabilization Adjustment Mechanism (RSAM) #17927 25,456    37,243    27,800    32,057    28,304    18,521    
8 RSAM Interest #17999 110         196         265         485         565         276         
9 Revelstoke Propane Cost #27902 6             52           161         58           (32)          (223)        
10 SCP Net Mitigation Revenues #17912 (3,156)     (1,863)     (1,023)     (2,293)     (4,123)     (4,488)     
11 Total Margin Related 37,087    35,006    20,023    25,229    4,700      (4,386)     
12
13 Energy Policy Related
14 Market Rebate Incentive- Water Heater Grants #17909 20           4             -              -              -              -              
15 NGV Conversion Grants #17977 175         182         162         148         121         111         
16 Demand Side Management #17916 1,685      1,297      1,044      1,071      1,331      1,366      
17 Demand Side Management DRIA #17961 (327)        (348)        (225)        (73)          -              -              
18 NGV Compression Equip. Recovery #17992 1,385      1,172      1,030      870         622         374         
19 Carbon Tax Implementation #18512 -              -              -              -              -              52           
20 Carbon Tax Cost of Service #18513 -              -              -              -              -              (192)        
21 Total Energy Policy Related 2,938      2,307      2,011      2,016      2,074      1,711      
22
23 Non-Controllable Items
24 Deferred Interest #17904 (4,182)     (3,413)     (2,317)     (1,183)     (51)          (806)        
25 Deferred Interest - Customer Deposits -              -              -              -              (117)        40           
26 Property Tax Deferral #17915 (869)        (1,355)     (744)        (330)        (742)        (876)        
27 BCUC Levies #18149 -              73           132         (54)          (252)        (286)        
28 OSC Compliance Certification Costs #18148 -              71           73           (43)          (106)        (17)          
29 2005 BC Tax Rate Reduction Deferral #17940 -              -              (375)        (386)        (11)          -              
30 2006 LCT Elimination #18502 (1,552)     (2,586)     (1,028)     
31 Overheads Change - Income Tax Refund #17995 (623)        (485)        (347)        (209)        (70)          -              
32 CIAOC Software Tax Savings/OH Change #17995 (3,635)     (2,827)     (2,019)     (1,211)     (404)        -              
33 SCP-PG&E Contract Cancellation #17936 445         1,748      2,629      2,320      1,657      993         
34 SCP West to East Transmission #17913 1,580      1,208      762         342         (340)        (1,264)     
35 SCP Provincial Sales Tax Reassessment #18504 -              -              -              5,015      8,610      7,241      
36 CCT Deferral #17924 (598)        (465)        (332)        (199)        (67)          -              
37 CCT Assessment #17929 266         484         421         204         99           11           
38 Pension Variance #17946 -              157         273         (1,100)     (2,387)     (1,068)     
39 Insurance Variance #17947 -              (439)        (581)        (245)        (171)        (199)        
40 IFRS Conversion costs #18509 -              -              -              -              -              49           
41 Total Non-Controllable Items (7,616)     (5,243)     (2,425)     1,369      3,062      2,790      
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TERASEN GAS INC.
DEFERRAL ACCOUNTS
MID-YEAR ACCOUNT BALANCE ($000's)- Continued

Account 2003 2004 2005 2006 2007 2008
42 Application Costs
43 2003 Revenue Requirement #17989 226         240         175         110         54           15           
44 2004-2007 Revenue Requirements #17952 57           97           77           62           38           13           
45 Future Revenue Requirements #18160 -              -              -              8             33           53           
46 ROE Hearing 2005 #17985 -              -              114         338         374         225         
47 2001 Rate Design #17974 173         58           -              -              -              -              
48 Total Application Costs 456         395         366         518         499         306         
49
50 Other
51 Other Post Employment Benefits #17991/93 (6,699)     (10,273)   (14,333)   (18,829)   (23,599)   (27,314)   
52 Earnings Sharing Mechanism  #17982 208         -              (441)        (1,998)     (2,286)     211         
53 Bad Debt Allowance for Rates 14 & 14A #17949 -              2             20           43           56           (27)          
54 B.C. Hydro Service Agreement Costs #17963 707         236         -              -              -              -              
55 Coastal Facilities - Relocation #17951 921         512         171         -              -              -              
56 Coastal Facilities - Extraordinary Plant Loss - Lochburn #17998 99           94           105         107         47           -              
57 Coastal Facilities - Fraser Valley NBV Amortization #17996 526         313         103         -              -              -              
58 Coastal Facilities - Noncapital Finance Costs #17984 549         181         -              -              -              -              
59 ABC T Project Requirements Phase #17918 45           15           -              -              -              -              
60 Vehicle Lease Deferral #17941 -              -              517         875         538         180         
61 Burner Tip Service #17972 (53)          (4)            (1)            -              -              -              
62 Salmon Arm Reinforcement #17990 34           -              -              -              -              -              
63 Deferred 2000 SCP Cost of Service #17997 286         222         158         94           31           -              
64 TGS O&M Variance #18506 -              -              -              -              58           174         
65 TGS Amalgamation #18503 -              -              -              -              66           132         
66 Total Other (3,377)     (8,702)     (13,701)   (19,708)   (25,089)   (26,644)   
67
68 Total Deferred Charges in Rate Base 29,488    23,763    6,274      9,424      (14,754)   (26,223)   
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d) Capital Expenditures 2003-2008 

 
TERASEN GAS INC.
BASE CAPITAL EXPENDITURES ($000's)
FOR THE YEARS ENDING DECEMBER 31

2003 2004 2005 2006 2007 2008
1 Category A
2 Mains 4,212         5,303         7,405         8,147         8,106         10,991    
3 Services 10,149       13,309       14,566       16,404       17,077       17,984    
4 New Meters & Meters Recalled 17,479       15,424       15,349       16,189       13,687       14,878    
5 Total Category A 31,840       34,036       37,319       40,741       38,871       43,852    
6
7
8 Category B
9 Transmission Plant 11,441       7,076         5,559         8,663         5,096         13,308    
10 Distribution Plant 13,755       10,998       10,219       9,705         10,353       8,136      
11 Total Category B 25,196       18,074       15,778       18,368       15,450       21,444    
12
13
14 Category C
15 IT 10,300       7,314         10,592       7,834         4,171         10,468    
21 Non-IT 13,255       10,939       11,977       16,648       14,666       14,234    
22 Total Category C 23,555       18,254       22,569       24,482       18,837       24,702    
23
24 80,591       70,364       75,667       83,591       73,158       89,998    
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Capital Expenditures Reconciliation to Plant Additions 2003- 2009 

 
TERASEN GAS INC.
CAPEX TO ADDITIONS ($000's)
FOR THE YEARS ENDING DECEMBER 31

2003 2004 2005 2006 2007 2008
1 CPCN's
2 Opening Work in Progress 27,023    14,193    2,750      4,336      2,541      10,355    
3 Add - Capital Expenditures- CPCNs 14,193    2,632      55,200    2,541      18,661    12,168    
4 Less - Closing Work in Progress (14,193)   (2,750)     (4,336)     (2,541)     (10,355)   (14,676)   
5 Total Opening Plant Additions - CPCNs 27,023    14,075    53,614    4,336      10,846    7,848      
6
7 Non-CPCNs
8 Opening Work in Progress 17,880    13,936    17,159    15,830    15,611    12,721    
9 Add - Capital Expenditures- Non-CPCNs 80,591    70,364    75,667    83,591    73,158    89,998    
10 Add- Adjustments1 595         1,058      1,778      1,613      1,241      86           
11 Less - Closing Work in Progress (13,936)   (17,159)   (15,844)   (15,611)   (12,721)   (18,760)   
12 Non-CPCN Additions to Gas Plant in Service 85,130    68,199    78,760    85,423    77,289    84,045    
13
14 Less: Opening WIP Adjustment (1)            -              (44)          (2)            -              -              
15 Add: O&M Charged To Construction 25,104    26,009    26,212    27,111    27,399    27,543    
16
17 Total Plant Additions- Non-CPCNs 110,233  94,208    104,928  112,532  104,688  111,588  

1Adjustments related to AFUDC, CIAC and removal costs  
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1.0 Summary of Findings 

Terasen Gas Inc. (“TGI”) retained KPMG to perform an independent review of the TGI 
and Terasen Gas Vancouver Island (“TGVI”) Cash Working Capital Lead-Lag Study 
(“Study”) in preparation of its 2010/11 Revenue Requirement Application.   

Specifically, KPMG was engaged to assess the: 

• Completeness of the revenue and expense components included in the study;  

• Appropriateness and validity of the revenue and expense components;  

• Reasonableness of the lead-lag calculation in total and for each component; and  

• Comparability of TGI/TGVI’s approach to the calculation of Cash Working Capital 
(“CWC”) requirements of utilities in other jurisdictions. 

 
Following the review of TGI/TGVI’s Study, KPMG found that the Study:  

• Is complete with respect to the inclusion of all major revenue and expense items as 
compared to the financial statements; 

• Does not materially exclude any revenue and expense items as compared to the 
financial statements; 

• Appropriately uses the 2007 study period to reflect activity expected in the 2010/11 
forecast years;   

• Appropriately and necessarily includes an adjustment for Carbon Tax introduced in 
2008; 

• Uses averaging assumptions for some lag periods that are reasonable and correct 
in calculation;    

• Uses system generated data for the remaining lag periods which are reasonable 
and correct in calculation;  

• Is consist with principles and guidance offered in FERC NOPR RM84-9-000, and in 
the approach used by utilities in other jurisdictions; and  

• Excludes financial items from its net revenue lag calculation, which KPMG does 
not find to be inappropriate. 
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2.0 Purpose of the Report 

TGI retained KPMG to perform an independent review of the TGI/TGVI Study in 
preparation of its 2010/11 Revenue Requirement Application.  Specifically, KPMG was 
engaged to assess the: 

• Completeness of the revenue and expense components included in the study;  

• Appropriateness and validity of the revenue and expense components;  

• Reasonableness of the lead-lag calculation in total and for each component; and  

• Comparability of TGI’s approach to the calculation of CWC requirements of utilities 
in other jurisdictions. 

KPMG has provided the results of its review in this report.  The structure of this report is 
as follows: 
 

• Section 1.0: Summary of Findings – summarizes KPMG’s findings extracted from 
detail in Section 6.0 and Appendix A; 

• Section 2.0: Purpose of Report – outlines the engagement and structure of the 
report; 

• Section 3.0: Background – provides an overview of lead-lag studies and CWC 
calculations as they relate to regulated utilities; 

• Section 4.0: KPMG Approach to Review – explains how KPMG conducted its 
review and references documents used during the course of the review (detailed in 
Appendix C);    

• Section 5.0: Comparison to Other Utilities – summarizes similarities and 
differences of lead-lag studies prepared by utilities in other jurisdictions (detailed in 
Appendix B); and 

• Section 6.0:  KPMG Findings and Recommendations – summarizes the results of 
KPMG’s review in regards to completeness, appropriateness, reasonableness 
(detailed in Appendix A) and comparability to other utilities.  
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3.0 Background 

A regulated utility’s investment in working capital has historically been included in rate 
base to recognize the average investment required to pay expenses in advance of 
collecting revenues.  This investment, additional to that in physical plant and equipment, 
represents the investment required to fund items such as inventories, prepayments and 
CWC to meet current obligations.  Including working capital in rate base compensates 
investors for the cost of this capital.   The subject of TGI/TGVI’s Study, and subsequently 
the focus of KPMG’s review, relates to the CWC component. 

CWC requirements arise as revenues received by a utility typically lag behind the 
payment of goods and services used to provide service to customers.  For many years of 
regulation history, utilities in North America have been expected to demonstrate the time 
lag between receipts and payments so that forecast CWC requirements are represented 
as accurately as possible in relation to forecast business activity.  The calculation of this 
time lag and the conversion of this time lag into forecast dollar amounts is carried out 
through a lead-lag study.   

A lead-lag study typically includes a period of time over which cash receipts and 
payments are analyzed in detail to determine a weighted average number of days for 
which investors or customers supply working capital to operate the utility.  The resulting 
weighted average days is referred to as the net revenue lag.     

Similar to the diagram in TGI/TGVI’s Study, the resulting net revenue lag can be 
illustrated by the following diagram:  

 

Service Provided / 
Received

Payment 
Made

Payment 
Received

Revenue Lag

Expense Lead Net Revenue Lag
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Revenue lag represents the weighted average number of days from the date service is 
provided to customers until the date payment is received from customers.  Expense lead 
represents the weighted average number of days from the date a good or service is 
received until the date the payment is made to suppliers.  The net of the two results in a 
net revenue lag. 

A lead-lag study further separates these timeframes into specific lag components to 
facilitate assumptions and averaging where specific data is difficult and/or costly to 
obtain.  Although there is some variation in definition from utility to utility, the separate 
components can be generally described as follows: 

Service Lag – the service lag relates to the time period for which the utility provides 
service (revenue), or receives a good or service (expense).  For services provided or 
received that are continuous in nature throughout the period, the service lag is 
calculated from the midpoint of the service period to when the service is complete (e.g. 
end of the month or a meter reading date).  For other revenues and goods or services 
received, system data is typically analyzed to determine when the service lag period 
begins and ends. 

Processing Lag – the processing lag relates to the time period from when service is 
complete to when the utility creates and issues an invoice (revenue) or arranges for 
payment following the receipt of an invoice from suppliers (expense).   System data is 
typically analyzed to determine the weighted average processing lag.   

Payment Lag – the payment lag relates to the time period from when an invoice is 
generated (revenue) or received (expense) to when payment is received (revenue) or 
made (expense).  System data is typically analyzed to determine the weighted average 
payment lag.  

The resulting net revenue lag is then multiplied by the daily forecast operating and 
maintenance costs to arrive at the forecast amount of CWC that investors are expected 
to provide the regulated utility.     
 
In arriving at the forecast CWC, it is important for a utility to analyze current business 
information to provide the confidence that it accurately represents conditions for the 
forecast years.  Generally utilities will use the most recent complete 12 month calendar 
year as the basis for its lead-lag study and make any significant adjustments that may 
have arisen since the study period or that are expected to arise in the future. 
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4.0 KPMG Approach to Review 

As previously noted, KPMG was engaged by TGI to review its Study with respect to 
completeness, appropriateness and reasonability of the CWC calculation.  KPMG was 
also engaged to prepare a comparison to the approaches taken by utilities in other 
jurisdictions.  Although there is some reference to other utilities made in this section of 
the report, these comparisons are detailed in Section 5.0 and Appendix B. 
 
KPMG’s approach to the TGI/TGVI Study Review is founded on:  

• An understanding of long standing accepted practice with respect to calculating 
CWC for regulated purposes, supported by comparisons to utilities in other 
jurisdictions and other regulatory documents; 

• The ability to confirm that all material revenue and expense items were 
included in the Study through a comparison of items in the Study to TGI/TGVI’s 
financial statements; and  

• The assumption that the data within the lead-lag calculation models provided 
by TGI/TGVI accurately represents all major revenue and expense items, and 
that the study year chosen represents activity expected in the forecast years. 

 
Specifically, KPMG sought answers to the following questions under the areas of 
completeness, appropriateness and reasonableness in assessing TGI/TGVI’s CWC 
calculation: 
 
Completeness: 

• Are the expense and revenue items in the Study the same as those in 
TGI/TGVI’s financial statements? 

• Are there any items in the study period financial statements that are not 
included in the Study?  If so, what is the rationale? 

Appropriateness:  

• Do the revenue and expense items in the Study accurately represent activity 
expected in the forecast years? 

• Have there been any adjustments to the Study from the study period data?  If 
so, what is the rationale?  

Reasonableness: 

• Do the calculations reasonably represent the timing from when service is 
received to when payment is made? 

• Are the calculations in alignment with accepted practice in BC and other 
jurisdictions? 
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During the course of its review KPMG also referred to Federal Energy Regulatory 
Commission (FERC) Notice of Proposed Rulemaking (NOPR) RM84-9-000 issued April 
5, 1984 on Calculation of Cash Working Capital Allowance for Electric Utilities.  Although 
this document was not ultimately adopted by FERC, it was developed out of the need to 
establish principles around the CWC component of rate base: 
 

“…A significant demonstrated “lag” in revenue collection in relation to the 
lag in the payment of expense would result in an addition to rate base to 
provide a return on the working cash required to be kept on hand … Any 
such adjustment to rate base must be supported by a fully-developed and 
reliable study …”1 

 
Regulated utilities in North America have historically prepared their CWC requirements 
in alignment with the principles set out in FERC’s NOPR.  As such, with respect to 
reviewing the completeness, appropriateness and reasonableness of the TGI/TGVI 
approach, KPMG also considered the practice of utilities in other jurisdictions.  The lead-
lag studies of these utilities and other regulatory documents referred to in this review are 
provided in Appendix C.     

Restrictions 

KPMG did not review or perform an audit with respect to source documentation during 
the course of this review (e.g. bank statements, invoices from suppliers, contracts).   
Throughout the engagement, KPMG has relied upon the information provided by 
TGI/TGVI.  Although KPMG has considered the reasonableness of all information 
provided, it has not conducted independent investigation or performed other procedures 
to verify the accuracy, completeness or fair presentation of this information.   

KPMG reserves the right, but will be under no obligation, to review all the calculations 
included or referred to herein and, if considered necessary, to revise the conclusions in 
the light of any information existing at the date of this report which becomes known to 
KPMG after the date of this report. 
 
 

                                                 
1
 FERC NOPR RM84-9-000, Calculation of Cash Working Capital Allowance for Electric Utilities, 

April 5, 1984; p. 2. 
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5.0 Comparison to Other Utilities 

As previously noted, KPMG compared how other gas and electric regulated utilities 
prepare their CWC requirements as part of this review.  Appendix B contains a table that 
summarizes these comparisons and Appendix C includes the specific documents to 
which KPMG referred to in drawing its comparisons.  The following discusses a 
comparison of TGI/TGVI to the utilities set out in Appendix B. 

Methodology 

The regulated utilities compared to in BC and other jurisdictions all prepare a lead-lag 
study to calculate CWC requirements.  The utilities vary slightly in the assumptions used, 
however whether six or twelve months of data has been analyzed or if average service 
time assumptions or invoice sampling is used, the information provided in the lead-lag 
studies is representative of each utility’s recent business activity and is therefore 
assumed to be representative of business activity expected in the forecast years. 

The methodology and approach used in the TGI/TGVI Study is similar to that of these 
other utilities.   

Revenue Lag 

The revenue lag days of the utilities compared is similar at an approximate 40-day 
weighted average lag time.  This is reasonable to expect as tariff terms of service and 
payment do not tend to vary significantly from utility to utility and tariff revenue 
represents the most significant impact on the weighted average revenue lag days. 

The methodology and approach used in the TGI/TGVI Study and the resulting revenue 
lag days is similar as compared to these other utilities.   

Expense Lead 

With respect to expense leads, comparing expense lead days between utilities is more 
difficult as the terms of service and payment can vary depending on the expense 
category.  In addition, the utilities compared differ somewhat in how they arrive at the 
weighted average expense lead days.  Some calculate it as an overall weighted average 
expense lead while others separate out operations and maintenance expenses from 
income taxes, other taxes, GST, etc. 

The methodology and approach used in the TGI/TGVI Study is similar to that of the other 
utilities compared, and where comparable the resulting expense lead days are similar.   

Financial Items 

The most significant difference between jurisdictions appears to relate to financial items.  
Financial items include interest expense and equity-related payments such as dividends 
on common or preferred stock or distribution payments.   FERC NOPR RM84-9-000 did 
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not include financial items and proposed to limit the CWC calculation to including nine 
expenses which FERC had: 
 

“… determined to have the most significant impact upon working cash 
needs.  These expenses are (1) fossil fuel, (2) leased-nuclear fuel, (3) 
purchased power, (4) labor, (5) other operation and maintenance …, (6) 
payroll taxes, (7) ad valorem taxes, (8) revenue taxes, and (9) income taxes 
payable.”2 

 
Further discussion regarding the treatment of financial items between utilities and 
jurisdictions is set out below.   
 

Interest Expense 

From the lead-lag studies reviewed, Alberta appears to be the only jurisdiction that 
consistently includes interest expense in the CWC calculation.  Hydro One in 
Ontario and FortisBC in British Columbia are the only other utilities reviewed that 
include interest expense in their CWC calculation.  The other utilities reviewed 
exclude interest expense including TGI/TGVI.   

In its Decision U97065, the Alberta regulator states that interest on long term debt 
is to be included in the lead-lag calculation as the payment schedule is certain and 
there should be a lag or lead associated with this cost that is collected through 
customer tariffs.     
 
The FERC NOPR excluded interest expense from the nine expenses but did not 
explain the rationale for the exclusion.  In Ontario Power Generation’s (OPG) lead-
lag study it states that interest expense is not included in the study, and also does 
not provide the rationale: 

“Consistent with regulatory practices in Ontario, corporate interest 
return on equity and certain non-cash items were excluded from the 
lead/lag study.”3 

 
In testimony submitted by Mr. David Peterson in April 2008 in the state of New 
Jersey and in a study prepared by Navigant Consulting in 2006 for Hydro One 
Transmission it is argued that interest expense represents a legitimate contractual 
cash payment obligation that should be considered in determining the CWC 
requirements.   
 
Dividend / Distribution Payments 
 

                                                 
2
 FERC NOPR RM84-9-000, Calculation of Cash Working Capital Allowance for Electric Utilities, 

April 5, 1984; p. 27. 
3
 Ontario Power Generation 2006 Lead/Lag Study, November 30, 2007, p. 8. 
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With respect to dividend / distribution payments, Alberta again appears to be the 
only jurisdiction that consistently includes payments associated with equity in the 
CWC calculation.  All other utilities reviewed exclude equity-related payments 
including TGI/TGVI. 

In its Decision U97065, the Alberta regulator stated that quarterly dividend 
payments relating to common and/or preferred equity are assumed to be related to 
funds used during the previous quarter and therefore result in a payment lag.   

Similar to interest expense, FERC NOPR excluded equity-related payments from 
the nine expenses stating that it wanted to remain consistent with interest expense. 
Again, in OPG’s lead-lag study there is reference to the exclusion but no rationale 
provided.  

Not unlike the nature of interest expense, the argument for including equity-related 
payments is that they are legitimate contractual cash payment obligations to 
shareholders that should be considered in determining the CWC requirements.   

The methodology and approach used in the TGI/TGVI Study to excluding financial items 
is similar to that of most of the other utilities compared.   
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6.0 KPMG Findings and Recommendations 

Following the examination of TGI/TGVI’s Study, KPMG found the following: 

Completeness: 

The TGI/TGVI Study is complete.  KPMG confirmed in this review that the Study 
includes all the major revenue and expense items that have a significant impact on the 
results of the CWC calculation.  KPMG also confirms that there have been no material 
exclusions in the Study with respect to revenue and expense items. 
 
Appropriateness: 

The revenue and expense items in the TGI/TGVI Study are appropriate.  KPMG confirms 
that the use of 2007 actual data will accurately represent the activity expected in the 
2010/11 forecast years.  In addition, KPMG confirms that the adjustment to include 
Carbon Tax which was introduced in 2008 is not only appropriate, but necessary to be 
representative of what will occur in 2010/11. 

Reasonableness: 

The lead-lag day calculations in the TGI/TGVI Study are reasonable.  KPMG confirms 
that where TGI/TGVI made averaging assumptions or used contract terms to determine 
lag days, these assumptions are reasonable and representative of the approach of other 
utilities as well.   
 
KPMG also confirms that where system generated data for goods and services receipts, 
billing and payments was used to determine lag periods in whole or in part, that the 
calculations are correct and reasonable. 
  
Comparison to Other Utilities: 

KPMG’s understanding is that TGI/TGVI based its Study primarily on historical 
establishment of CWC calculations with its regulator.  KPMG confirms that TGI/TGVI’s 
approach is also consist with the guidance offered in FERC NOPR RM84-9-000 and is in 
principle alignment with what utilities prepare for regulators in other jurisdictions. 

With respect to the differences between utilities and jurisdictions on the matter of 
financial items, KPMG does not consider these items to be inappropriately excluded from 
the TGI/TGVI Study.  The inclusion of these items in CWC calculations appears to be 
dominant in Alberta only and may be included in the context of other assumptions.   
KPMG recommends that TGI/TGVI review the financial items in the context of its 
operational requirements and the principles underlying the calculation of CWC in its own 
regulatory jurisdiction to determine if they should be included in future studies or not.  
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Appendix A:  KPMG Review Detail 

KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

Methodology & Approach    

Revenue Lag Methodology states to include all 
individual revenue items for the 
2007 calendar year. 

KPMG confirms that revenue 
included in the Study represents 
the same in the 2007 income 
statement detail. 

 

The Study uses 2007 data to 
calculate the net revenue lag days 
for 2010/11 CWC requirements. 

KPMG confirms that all revenue 
items in the Study are appropriate 
and none have been excluded; the 
use of 2007 data is appropriate as 
the results represent activity 
expected in 2010/11.  

 

Customer tariff revenue lag days 
are calculated based on individual 
lag components: (1) service lag; 
(2) billing lag, and (3) collection 
lag. Other revenues were analyzed 
separately by transactions or 
assumptions were made to 
determine lag days. 

KPMG confirms the calculation of 
separate lag components in the 
Study is reasonable and 
characteristic of standard practice, 
as is the use of assumptions.   

Consistent with standard practice in 
terms of including all revenue items, 
separating the lag components and 
using a representative year of data on 
which to base the study. 

 

Expense Lead Methodology states to include all 
individual expense items for the 
2007 calendar year.   

KPMG confirms that expenses 
included in the Study represent the 
same in the 2007 income 
statement detail, with the 
exception of Carbon Ta introduced 
in 2008. 

 

The Study uses 2007 data to 
calculate the net revenue lag days 
to calculation CWC for 2010/11; 
adjustments to include Carbon Tax 
have been made to better 
represent activity in the 2010/11 
forecast years. 

KPMG confirms that all revenue 
items in the Study are appropriate 
and none have been excluded; the 
use of 2007 data is appropriate as 
the results represent activity 
expected in 2010/11.  

 

Expense lead days are calculated 
based on 2 methods: (1) Services 
- from deemed receipt of service 
date (generally mid-point of period) 
to payment date, and (2) Goods - 
from date goods were received to 
payment date; analysis includes 
assumptions where data is not 
available. 

KPMG confirms the calculations of 
expense leads in the Study are 
reasonable and characteristic of 
standard practice, as is the use of 
assumptions or sample data as 
required. 

Consistent with standard practice in 
terms of including all expense items 
and the use of a representative year of 
data on which to base the study. 

The use of assumptions or sample data 
to calculate representative expense 
leads is also in keeping with standard 
practice. 

Also see comments under Carbon Tax 
and Financial Items. 

Cash Working Capital 
(CWC) Requirements 

See comments above See comments above The Study uses a "dollar days" 
approach to weight the net 
revenue (lead) lag days.  

KPMG confirms this approach is 

Other utilities vary in how they perform 
the math and present the calculations; 
however the weighting approach by 
TGI/TGVI is consistent across the 
comparable utilities.  
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KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

reasonable and characteristic of 
standard practice to derive a 
weighted average net lag day 
amount to determine forecast 
CWC requirements. 

Revenue     

Customer Tariff Revenue Customer tariff revenues in the 
2007 Study are the same as in the 
2007 income statement detail.  
TGI analyzed 100% of 2007 
available data for purposes of this 
study. 

Customer tariff revenues in 2007 
are representative of activity 
expected in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Service Lag:  Calculation reflects 
from the mid-point of the billing 
month as customers receive 
service continuously through the 
month; tariff defines 12 billing 
periods in one year therefore 
service lag is:  365/12/2 = 15.2 lag 
days. 

Billing Lag: Calculation includes 
residential and commercial classes 
billed the same day as the 
metering reading date with the 
exception of 26.84% of the 
customers where the bill was 
generated the day following; 
industrial customers were 
analyzed separately using system 
data. 

Collection Lag:  Each customer 
payment transaction was analyzed 
from system data to determine the 
collection lag. 

Customer tariff revenue in the Study is 
complete, the components are 
appropriate and the calculations are 
reasonable and characteristic of 
standard practice. 

 

 

  

Other Revenues:     

Late Payment Charges Late payment charges in the 2007 
Study are the same as in the 2007 
income statement detail. 

Late payment charges in 2007 are 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Residential and small commercial 
customer revenue lags are 
assumed for this revenue group. 

This assumption is reasonable as 
late payment charges follow 
through the next service cycle to 
payment and are included on the 

Late payment revenue in the Study is 
complete and the components are 
appropriate.  The assumption to adopt 
the weighted revenue lag of residential 
and commercial customers is 
reasonable.    
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KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

next customer bill. 

 

 

 

 

Returned Cheque 
Charges 

Returned cheque charges in the 
2007 Study are the same as in the 
2007 income statement detail. 

Returned cheque charges in 2007 
are representative of activity 
expected in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Residential and small commercial 
customer revenue lags are 
assumed for this revenue group. 

This assumption is reasonable as 
returned cheque charges follow 
through the next service cycle to 
payment and are included on the 
next customer bill. 

Returned cheque charges in the Study 
are complete and the components are 
appropriate.  The assumption to adopt 
the weighted revenue lag of residential 
and commercial customers is 
reasonable.    

 

Connection Charges Connection charges in the 2007 
Study are the same as in the 2007 
income statement detail. 

Connection charges in 2007 are 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Residential and small commercial 
customer revenue lags are 
assumed for this revenue group. 

This assumption is reasonable as 
connection charges follow through 
the service cycle to payment and 
are included on the customer bill. 

Connection charges in the Study are 
complete and the components are 
appropriate.  The assumption to adopt 
the weighted revenue lag of residential 
and commercial customers is 
reasonable.    

 

Other Utility Income Other utility income in the 2007 
Study is the same as in the 2007 
income statement detail. 

Other utility income in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Residential and small commercial 
customer revenue lags are 
assumed for this revenue group. 

This assumption is reasonable as 
other utility income follows through 
the service cycle to payment and 
are included on the customer bill. 

 

Other utility income in the Study is 
complete and the components are 
appropriate.  The assumption to adopt 
the weighted revenue lag of residential 
and commercial customers is 
reasonable. 

 

NGV Tank Rental NGV tank rental charges in the 
2007 Study are the same as in the 
2007 income statement detail. 

NGV tank rental charges in 2007 
are representative of activity 
expected in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Residential and small commercial 
customer revenue lags are 
assumed for this revenue group. 

This assumption is reasonable as 
NGV tank rentals follow through 
the service cycle to payment and 

NGV tank rental in the Study is 
complete and the components are 
appropriate.  The assumption to adopt 
the weighted revenue lag of residential 
and commercial customers is 
reasonable.    



 
 

 

PAGE 16 of 22 Cash Working Capital  
Lead-Lag Study Review DATE June 10, 2009 

 

KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

are included on the next customer 
bill. 

 

Royalty Revenue (TGVI 
only) 

Royalty revenue in the 2007 Study 
is the same as in the 2007 income 
statement detail. 

Royalty revenues in 2007 are 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Lag days calculated from the 
midpoint of each quarter as these 
payments are received by 
government 4 times per year. 

Lag days = 365 / 4 / 2 = 45.6 days 

Royalty revenue in the Study is 
complete, the components are 
appropriate and the calculations are 
reasonable and characteristic of 
standard practice. 

 

Expenses     

Gas Purchases Gas purchases in the 2007 Study 
are the same as in the 2007 
income statement detail.  TGI 
analyzed 100% of 2007 available 
data for purposes of this study. 

 

Gas purchases in 2007 are 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Lead time calculated from the mid-
point of service period to the 
payment date; all 2007 invoices 
were analyzed; payments 
contractually required through wire 
transfer on the 25

th
 of the month 

following service.   

Lead days = 15.2 + 25 = 40.2 days 

Gas purchases in the Study are 
complete, the components are 
appropriate and the calculations are 
reasonable and characteristic of 
standard practice. 

 

Transportation (TGVI only) Transportation charges in the 2007 
Study are the same as in the 2007 
income statement detail. 

 

Transportation charges in 2007 
are representative of activity 
expected in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Lead time calculated based on 
contract terms; service lead is 
calculated from mid-month, 
invoicing occurs on the 15

th
 of the 

following month and payment is 
made 10 days following the 
invoice. 

Lead days = 15.2 + 15 + 10 = 40.2 
days 

Transportation charges in the Study 
are complete and the components are 
appropriate.  The calculations based on 
contract terms are reasonable and 
characteristic of other utility practice. 

 

Operations & Maintenance:     

Payroll and Benefits Payroll and benefit expense in the 
2007 Study are the same as in the 
2007 income statement detail. 

Payroll and benefits expense in 
2007 are representative of activity 
expected in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Lead time for payroll calculated 
based on salary type (M&S salary, 
hourly, COPE salary, hourly; 
IBEW) and the use of average 
salaries in each category to 
determine weighted lead days. 

Lead time for benefits based on 
salary type, monthly and quarterly 

Payroll and benefits expense in the 
Study are complete, the components 
are appropriate and the calculations 
are reasonable and characteristic of 
standard practice. 
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KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

midpoint service period 
assumptions and payment due 
date assumptions. 

Contractors Contractor expense in the 2007 
Study is the same as in the 2007 
income statement detail. 

Contractor expense in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Invoices from the supplier that 
represents the majority of 
payments were analyzed; service 
lead assumed to start at the 
midpoint of the month; payment 
lead from the end of the month to 
when payment was made plus 1 
day for Electron Fund Transfer 
(EFT) clearing. 

Lead days = 15.2 + 14.1 + 1 = 
30.3 days 

Contractor expense in the Study is 
complete and the components are 
appropriate.  Basing the calculations on 
a sample supplier is reasonable and 
characteristic of other utility practice. 

 

Vehicles Vehicle expense in the 2007 Study 
is the same as in the 2007 income 
statement detail. 

Vehicle expense in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Invoices from the supplier that 
represents the majority of 
payments were analyzed; service 
lead assumed to start at the 
midpoint of the month; payment 
lead from the end of the month to 
when payment was made plus 1 
day for EFT clearing. 

Lead days = 15.2 + 6.1 + 1 = 22.3 
days 

Vehicle expenses in the Study are 
complete and the components are 
appropriate.  Basing the calculations on 
a sample supplier is reasonable and 
characteristic of other utility practice. 

 

Materials Material expense in the 2007 
Study is the same as in the 2007 
income statement detail. 

Material expense in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Invoices from the 3 largest 
suppliers were analyzed; service 
lead assumed to start at the 
midpoint of the month; payment 
lead from the end of the month to 
when payment was made plus 1 
day for EFT clearing.  

TGVI adopted the TGI materials 
lead days as the majority of 
transactions relate to costs 
allocated from TGI. 

Lead days = 15.2 + 32.99 + 1 = 

Material expense in the Study is 
complete and the components are 
appropriate.  Basing the calculations on 
sample suppliers is reasonable and 
characteristic of other utility practice. 
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KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

49.2 days 

Computer Costs Computer expense in the 2007 
Study is the same as in the 2007 
income statement detail. 

Computer expense in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Invoices from the 5 largest 
suppliers were analyzed; service 
lead assumed to start at the 
midpoint of the month; payment 
lead from the end of the month to 
when payment was made plus 1 
day for EFT clearing.  

TGVI adopted the TGI materials 
lead days as the majority of 
transactions relate to costs 
allocated from TGI. 

Lead days = 15.2 + 26.2 + 1 = 
42.4 days  

Computer expense in the Study is 
complete and the components are 
appropriate.  Basing the calculations on 
sample suppliers is reasonable and 
characteristic of other utility practice. 

 

Other O&M Other O&M expense in the 2007 
Study are the same as in the 2007 
income statement detail. 

Other O&M expense in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Invoices from the all remaining 
suppliers not in the categories 
above were analyzed; service lead 
assumed to start at the midpoint of 
the month; payment lead from the 
end of the month to when payment 
was made plus 1 day for EFT 
clearing.  

Lead days = 15.2 + 33.44 + 1 = 
49.6 days 

Other O&M expense in the Study is 
complete, the components are 
appropriate and the calculations are 
reasonable and characteristic of 
standard practice. 

 

Property Tax Property tax in the 2007 Study is 
the same as in the 2007 income 
statement detail. 

 

Property tax in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Lead time calculated by weighting 
dollars from the date of payment to 
the midpoint of the study year (July 
1, 2007) which assumes that 
property taxes are consumed 
evenly throughout the year. EFT 
clearing of 1 day is added. 

Lead days = 0.98 + 1 = 1.98 days 

Property tax in the Study is complete, 
the components are appropriate and 
the calculations are reasonable and 
characteristic of standard practice. 

 

Franchise Tax Franchise tax in the 2007 Study 
includes all of the payments made 
in 2007. 

Franchise tax in 2007 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 

Lead time calculated by weighting 
dollars from the midpoint of the 
previous year to the payment 
clearing date in the study year.  

Franchise tax in the Study is complete, 
the components are appropriate and 
the calculations are reasonable and 
characteristic of standard practice. 
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KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

 been excluded. Payment is made in Feb or Oct for 
the previous year.  EFT clearing of 
1 day is added. 

Lead days = 419.25 + 1 = 420.25 
days 

 

Goods and Services Tax 
(GST) 

GST in the 2007 Study includes all 
of the payments made in 2007. 

 

GST in 2007 is representative of 
activity expected in 2010/11.  All 
items are appropriate to include, 
none have been excluded. 

Lead days calculated by assuming 
a midpoint of the previous month 
for service lag and remittance 
records for the date of payment.  
EFT clearing of 1 day is added. 

Lead days = net weighted payment 
lead 35.43 days + net weighted 
receipt lag 11.32 days = 24.10 
days 

GST in the Study is complete, the 
components are appropriate and the 
calculations are reasonable and 
characteristic of standard practice. 

 

Provincial Sales Tax (PST) / 
Innovative Clean Energy 
(ICE) Levy 

PST / ICE in the 2007 Study 
includes all of the payments made 
in 2007. 

 

PST/ICE in 2007 is representative 
of activity expected in 2010/11.  All 
items are appropriate to include, 
none have been excluded. 

Lead days calculated by assuming 
a midpoint of the previous month 
for service lag and remittance 
records for the date of payment.  
EFT clearing of 1 day is added. 

Lead days = 15.2 + 17.6 + 1 = 
33.8 days 

PST/ICE in the Study is complete, the 
components are appropriate and the 
calculations are reasonable and 
characteristic of standard practice. 

 

Carbon Tax Introduced by the BC Provincial 
Government July 1, 2008; study 
has included 6 months of the 2008 
calendar year to better represent 
activity expected in 2010/11. 

Carbon tax for 6 months of 2008 is 
representative of activity expected 
in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

Payments made for 6 months of 
2008 were analyzed; payments 
relate to the previous month so a 
midpoint of the month was chosen 
for the service lag; payments on 
the 15

th
 of the following month for 

customer funded amounts and the 
end of the following month for TGI 
were analyzed to determine the 
payment lag.  EFT clearing of 1 
day is added. 

Lead days =  15.23 + 12.83 + 1 = 
29.1 days 

Carbon tax in the Study is complete, 
the components are appropriate and 
the calculations are reasonable and 
characteristic of standard practice. 

The inclusion of Carbon Tax with a 
representative period of data to support 
is consistent with updating the study 
appropriately to best represent activity 
expected in the test years 2010/11. 

Income Tax Income tax in the 2007 Study is 
the same as in the 2007 financial 

Income tax in 2007 is 
representative of activity expected 

Lead time determined theoretically 
so as to relate to regulated taxes 

Income tax in the Study is complete.  
The assumption to adopt the mid-
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KPMG Review – TGI/TGVI CWC Study    

Report Components Completeness Appropriateness of 
Components 

Reasonableness of 
Calculations 

Recommendations / 
Commentary on Lead/Lag Factor 

statement detail. 

 

in 2010/11.  All items are 
appropriate to include, none have 
been excluded. 

only; Lead days = 15.2 days 
assuming payment is made at the 
end of the same month of 
consumption. 

month service lag and payment at the 
end of the same month is reasonable 
and characteristic of standard practice. 
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Appendix B:  Comparison to Other Utilities 

���� - included in study 
����  - excluded from study 
 

 TGI TGVI Fortis BC Fortis 
Alberta 

AltaLink ATCO 
Gas 

Enbridge OPG Hydro 
One 

Nfld 
Power 

RMP 

Jurisdiction BC BC BC Alberta Alberta Alberta Ontario Ontario Ontario Nfld Utah 

Type of Utility Gas Gas Electric Electric D Electric T Gas Gas Electric G Electric T Electric Electric 

Method to CWC Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag Lead/Lag 

Study Year 2007 2007 n/a
1
 2006 2005 2003/04 n/a

1
 2006 2005 2005 2007 

Revenue            

Customer Tariffs ���� ���� ���� ���� n/a ���� ���� n/a n/a ���� ���� 

ISO Revenues n/a n/a ���� n/a ���� n/a n/a ���� ���� n/a n/a 

Other Revenues ���� ���� ���� ���� ���� ���� n/a ���� ���� ���� ���� 

Expenses            

Cost of Fuel ���� ���� ���� n/a n/a ���� ���� ���� n/a n/a ���� 

ISO / Access Pymt n/a n/a ���� ���� n/a n/a n/a ���� n/a n/a n/a 

Labour Related ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

Other OM&A ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

Income Taxes ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

Taxes Other Than 
Income 

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

Financial Items            

Interest Expense ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

Equity Dividends  ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

Net Revenue Lag            

 
Acronyms:  D, T, G – Distribution, Transmission, Generation; OM&A – Operating, Maintenance and Administration Expense; OPG – Ontario Power Generation; RMP – 
Rocky Mountain Power 

1
 Information extracted from OPG and Hydro One application information. 
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I. INTRODUCTION 
 

The objective of the Lead-Lag study is to provide a measure of cash working capital 

needs for Terasen Gas Inc (“TGI”) and Terasen Gas (Vancouver Island) Inc (“TGVI) in 

order to support their future working capital submissions before the British Columbia 

Utilities Commission (BCUC).  Cash working capital is defined as the average amount of 

capital provided by investors in the company, over and above investments in plant and 

intangibles, to bridge the gap between the time expenditures are required to provide 

service and the time collections are received for that service.  The periods are usually 

expressed in terms of lead or lag days.  A lead-lag study is required to derive the 

appropriate cash working capital requirements of the Companies.  The study recognizes 

that there are timing differences between when TGI and TGVI provide a service and 

when they receive payment thereon (revenue lag) as well as the time between when they 

receive a service and subsequently make payment thereon (expense lead).  The 

difference between the total revenue lag and total expense lead is the net lag.  A net lag 

number greater than zero indicates a cash working capital shortfall position; this occurs 

when the payment of an expense precedes the collection of its related revenue stream.  In 

some cases however, revenue may be received prior to payment for the related expense (a 

net lead or negative net lag), which indicates a cash working capital surplus position. 

Schedule I-1 illustrates the components of the lead/lag as discussed above.     

 

Schedule I-1 – Lead Lag Schematic Diagram 
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II. SUMMARY OF KEY FINDINGS 
 

The lead lag days determined in this study have been used for the computation of the cash 

working capital requirements in the 2010-2011 Revenue Requirement Applications of 

Terasen Gas Inc (“TGI”) and Terasen Gas (Vancouver Island) Inc (“TGVI”).   

Lag days for total revenue and lead days for total expenditure are calculated by means of 

a weighted average of the individual components.  The net lag days are then calculated 

and applied to forecast expenditures for 2010 and 2011 to determine the cash working 

capital requirements for each of 2010 and 2011.   

Schedules II-1 and II-2 for TGI and Schedules II-3 and II-4 for TGVI summarize the cash 

working capital requirements and lead lag days for each significant receipt and 

expenditure component. 
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Schedule II-1 – TGI 2010 Cash Working Capital Requirements 

Line Particulars 2010 Budget 
Amount

Lead Lag 
Days Dollar Days

1 Gas Sales and Transportation Revenue
2 Residential (R1)             914,487 38.3            35,024,864 
3 Small Commercial (R2)             302,127 39.0 11,782,949          
4 Large Commercial (R3)             192,044 37.5 7,201,650            
5 Seasonal (R4)                 1,491 35.9 53,541                 
6 NGV Service (R6)                 1,065 41.7 44,427                 
7 Large Industrial             104,648 45.2 4,730,099            
8
9 Total Gas Sales and Transportation Revenue 1,515,863        38.8 58,837,530          
10
11 Other Revenues
12 Late Payment Charges 2,982               38.3                 114,211 
13 Returned Cheque Charges 82                    38.3                     3,141 
14 Connection Charges 2,879               38.3                 110,266 
15 Other Utility Income 16,479             38.3                 631,138 
16
17 Total Other Revenues 22,422             38.3                 858,755 
18
19 TOTAL REVENUES 1,538,285        38.8            59,696,285 
20
21 Gas Purchases 975,597           40.2            39,218,999 
22 Operation & Maintenance Purchases 192,823           25.5              4,916,987 
23 Property Taxes 49,193             2.0                   98,386 
24 Franchise Taxes 10,321             420.3              4,337,916 
25 Goods and Service Tax 13,095             38.8                 508,100 
26 Provincial Sales Tax (Social Services Tax) 43,126             37.1              1,599,975 
27 Carbon Tax (Jul-08 to Dec-08) 97,701             29.1              2,843,110 
28 Income Tax 31,622             15.2                 480,654 
29
30 TOTAL EXPENDITURES 1,413,479        38.2            54,004,127 
31
32 NET LEAD-LAG DAYS (L19-L30) 0.6
33
34 2010 BUDGETED EXPENDITURES 1,413,479        
35
36 CASH WORKING CAPITAL $2,324
37  
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Schedule II-2 – TGI 2011 Cash Working Capital Requirements 

Line Particulars 2011 Budget 
Amount

Lead Lag 
Days Dollar Days

1 Gas Sales and Transportation Revenue
2 Residential (R1)              922,147 38.3            35,318,234 
3 Small Commercial (R2)              309,076 39.0            12,053,945 
4 Large Commercial (R3)              198,170 37.5              7,431,386 
5 Seasonal (R4)                  1,502 35.9                   53,936 
6 NGV Service (R6)                  1,081 41.7                   45,094 
7 Large Industrial              107,388 45.2 4,853,946             
8
9 Total Gas Sales and Transportation Revenue           1,539,365 38.8            59,756,541 
10
11 Other Revenues                           -   
12 Late Payment Charges 2,987                 38.3                 114,402 
13 Returned Cheque Charges 82                      38.3                     3,141 
14 Connection Charges 2,905                 38.3                 111,262 
15 Other Utility Income 18,385               38.3                 704,142 
16
17 Total Other Revenues                24,359 38.3                 932,946 
18
19 TOTAL REVENUES           1,563,724 38.8            60,689,487 
20
21 Gas Purchases 976,614             40.2            39,259,883 
22 Operation & Maintenance Purchases 201,617             25.5              5,141,234 
23 Property Taxes 50,211               2.0                 100,422 
24 Franchise Taxes 10,506               420.3              4,415,672 
25 Goods and Service Tax 13,313               38.8                 516,559 
26 Provincial Sales Tax (Social Services Tax) 44,376               37.1              1,646,351 
27 Carbon Tax (Jul-08 to Dec-08) 125,507             29.1              3,652,264 
28 Income Tax 31,654               15.2                 481,141 
29
30 TOTAL EXPENDITURES           1,453,799 38.0            55,213,524 
31
32 NET LEAD-LAG DAYS (L19-L30) 0.8
33
34 2011 BUDGETED EXPENDITURES 1,453,799          
35
36 CASH WORKING CAPITAL $3,186
37  
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Schedule II-3 – TGVI 2010 Cash Working Capital Requirements 

Line Particulars 2010 Budget 
Amount

Lead Lag 
Days Dollar Days

1 Residential (R1) -                       
2 Small Commercial (R2) -                       
3 Large Commercial (R3) -                       
4 Other Revenue -                       
5 Royalty Revenue -                       
6
7 TOTAL REVENUES -                       
8
9 Gas Purchases -                       

10 Transportation Costs -                       
11 Operation & Maintenance Expenses -                       
12 Property Taxes -                       
13 Goods and Service Tax -                       
14 Provincial Sales Tax (Social Services Tax) -                       
15 Carbon Tax (Jul-08 to Dec-08) -                       
16 Income Tax -                       
17
18 TOTAL EXPENDITURES -                   -                       
19
20 NET LEAD-LAG DAYS (L7-L18)
21
22 2010 BUDGETED EXPENDITURES -                   
23
24 CASH WORKING CAPITAL
25  

* TGVI RRA filing to be submitted Jun 19/09 
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Schedule II-4 – TGVI 2011 Cash Working Capital Requirements 

Line Particulars 2011 Budget 
Amount

Lead Lag 
Days Dollar Days

1 Residential (R1) -                    
2 Small Commercial (R2) -                    
3 Large Commercial (R3) -                    
4 Other Revenue -                    
5 Royalty Revenue -                    
6
7 TOTAL REVENUES -                    
8
9 Gas Purchases -                    
10 Transportation Costs -                    
11 Operation & Maintenance Expenses -                    
12 Property Taxes -                    
13 Goods and Service Tax -                    
14 Provincial Sales Tax (Social Services Tax) -                    
15 Carbon Tax (Jul-08 to Dec-08) -                    
16 Income Tax -                    
17
18 TOTAL EXPENDITURES -                    
19
20 NET LEAD-LAG DAYS (L7-L18)
21
22 2011 BUDGETED EXPENDITURES
23
24 CASH WORKING CAPITAL
25  

* TGVI RRA filing to be submitted Jun 19/09 

 

 

III. METHODOLOGY AND APPROACH 
 
 
The methodology used to determine the lead lag days for individual revenue and 

expenditure items generally follows that which is commonly accepted in regulatory 

literature.  In addition, the methodology is consistent with that used in previous studies by 

predecessor companies BC Gas Inc and Centra Gas British Columbia Inc.   

The test period for this lead/lag study is the 2007 calendar year.  On July 1, 2008, a 

Carbon Tax was introduced by the BC Provincial Government.   Given the effective date, 

the study period for the Carbon Tax consists of the last 6 months of the 2008 calendar 

year.   

This lead/lag analysis takes into account both the working capital requirements associated 

with lag times as well as the offsetting working capital requirements associated with lead 



 
LEAD LAG STUDY 

                                                     Page 8 

times.  Two primary categories of leads and lags were considered: 1) lead times related to 

the payment for goods and services received by TGI and TGVI, or “expense leads” and 

2) lag times related to revenues and the respective collection of those amounts owed to 

TGI and TGVI, or “revenue lags”. 

The two major categories 1) Revenues and 2) Expenses were further broken down into 

their individual components to obtain the corresponding individual lead/lag times.  The 

results were then rolled up through a weighted average into total lag days for Revenues 

and total lead days for Expenses.  Total lag days for Revenues were then deducted from 

total lead days for Expenses to arrive at net lag days which were then applied to total 

expenditures to arrive at Cash Working Capital requirements.  

 In past TGVI lead/lag studies the weighted average total Revenue lag days was deducted 

from each of the component Expense lead days rather than from the total Expense lead 

days as is done in this study.  Either methodology yields the same Cash Working Capital 

requirements. 

 

A.  Calculation of Revenue Lag 

The lag days pertaining to revenue receipts are determined by measuring the elapsed time 

between the date the service is deemed to be rendered and the date TGI and TGVI receive 

the related payments from the customer.  The revenue lag is the sum of the service lag, 

the billing lag and the collection lag.   

• The service lag is the number of days from the deemed receipt date of service 

(generally the mid-point of the cycle) to the meter reading date.  

•  The billing lag is the number of days between the meter reading date and the 

billing date.   

• The collection lag is the number of days from the billing date to the date the 

payment is received from the customer.  

Schedule III-1 illustrates the components of the revenue lag as discussed above.  

 

Schedule III-1 – Revenue Lag Schematic Diagram 
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B.  Calculation of Expense Lead (Lag) 

The expenditure lead days are derived using one of two methods depending on whether 

goods or services are involved.  In the case of services, the lead days are determined by 

measuring the elapsed time from the deemed receipt service date (generally the mid-

point) to the date payment is made by the Company.  For physical goods, the lead days 

are determined by measuring the elapsed time from the date the goods are received to the 

date the Company pays for them.   

 

C.   Calculation of Cash Working Capital Requirements 

Once the revenue lags and expense leads (lags) are determined, the calculation of the 

cash working capital requirement involves the following steps: 

1. For the individual revenue and expense components, multiply the applicable 

lead/lag days by the respective forecast revenue and expenditure amount to derive 

the dollar days. 

2. Divide the total revenue and expenditure dollar days by the total forecast revenues 

and expenditures to derive total weighted average revenue lag days and 

expenditure lead days. 

3. Deduct the total weighted average expenditure lead days from the total weighted 

average revenue lag days to determine the net weighted average lag days. 

4. Multiply total budgeted expenditures by the net weighted average lag days and 

divide this product by 365 days to determine the cash working capital 

requirement of the Company. 

 

IV. REVENUE LAGS 
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TGI and TGVI recognize two revenue steams: A) Gas Sales and Transportation Revenues 

and B) Other Revenues.   

 

UGas Revenue Receipts 

The revenue lag days for residential and commercial customers are derived from the 

assessment of three time frames: 

A. Service Lag – the time from the deemed average receipt date of service to the 

average meter reading date 

B. Billing Lag – the time from the average meter reading date to the average date the 

customer is billed, and  

C. Collection Lag – the time from the average billing date to the average date the 

customer pays the bill 

 

A.  Service Lag 

The service receipt date is assumed to be the mid-point of the billing month given that 

customers are expected to receive service evenly throughout the service period.  The 

average days between the deemed service receipt date and meter reading date is 30.4 

days, calculated based on 12 billing periods in a 365 day year as defined under the 

Company’s Tariff.  When a service is continuous, such as gas sales, the mid-point of the 

service period is considered the service lag, which would be 15.2 (30.4/2) using the 

above approach.  This is consistent with the approach used in previous studies of 

predecessor companies, BC Gas Inc and Centra Gas British Columbia Inc.   

 

 

 

 

B.  Billing Lag 

Whereas TGI and TGVI aim to bill customers on the same day as the gas meter reading 

date, during the test period 26.84% of the total customer base was billed one day 

subsequent to the meter reading date.  This lag time is built into the average billing lag 
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days calculation for each customer rate category in the residential and commercial 

classes.  For large industrial customers, a separate analysis was necessary as the average 

meter reading date differs from the average billing date for this group.  The entire large 

industrial customer population (approximately 24,000 individual customer payment 

transactions) was analyzed and a weighted average billing lag was determined for TGI 

and TGVI large industrial customers respectively.  

  

C.  Collection Lag 

TGI and TGVI bill customers for gas consumption every month.  Payment is due 22 days 

following the invoiced date.  All customers do not necessarily pay on the due date.    

For the purposes of the lead/lag study, every customer payment transaction 

(approximately 10.3 million invoice records) was analyzed to derive the average 

collection lag days for TGI and TGVI.   

 

D.  Other Revenues 

Other revenue receipts consist of the following major items: 

1. Late Payment Charges 

2. Returned Cheque Charges 

3. Connection Charges 

4. Other Utility Income 

5. NGV Tank Rental 

6. Royalty Revenue (TGVI only) 

Other Revenues are primarily a product of residential and small commercial customers.  

Hence the weighted average lag days associated with residential and small commercial 

revenues were applied to Other Revenues.  The lag days for Royalty Revenue in TGVI 

was also calculated separately given it all comes from a single source. 

 

V. EXPENSE LEADS (LAGS) 

Expense leads and lags correspond to the lead or lag times associated with the payment 

for goods and services provided to TGI and TGVI by their respective vendors/suppliers.  

Similar to past Lead Lag studies, eight major groupings of expenses were considered:  
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A. Gas Purchases 

B. Operations and Maintenance 

C. Property Taxes 

D. Franchise Taxes 

E. Goods and Service Tax 

F. Provincial Sales Tax 

G. Carbon Tax 

H. Income Tax 

Each of these groupings and the associated expense lead or lag times are discussed 

below.   

 

UExpense Summary 

The expense lead was calculated by analyzing each of TGI and TGVI’s expenses for 

2007 to determine the average number of lead days between when a service is received 

and when payment is made.  Accounts Payable transaction detail for all of 2007 was 

analyzed.  Known payment dates and cycles for various recurring expenditures were also 

utilized.     

Expense lead times were derived for each of the expense items and then dollar-weighted 

to produce total weighted average expenditure lead days.   

 

A.  Gas Purchases 

TGI and TGVI purchase their gas requirements from numerous vendors.   Given that gas 

purchases comprise the majority of expenditures, each vendor was analyzed in detail.  

For each vendor, the average service lead time was calculated as being the mid-point 

between service start date and service end date (15.2 days). The average payment lead 

time was deemed to be 25 days as the payment contracts states the vendor will invoice 

TGI/TGVI by the 15th of the following month, at which time payment is due 10 days 

later.  The service lead time was added together with payment lead time to arrive at a 

total lead time of 40.2 days.   

 

B. Operations and Maintenance (“O&M”) 
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To determine the lead days for O&M expenses, these expenses were grouped according 

to general ledger account.  The primary groupings for TGI are comprised of six broad 

categories: payroll and benefits, materials, contractors, vehicles, computer costs and other 

O&M.  The expense lead times related with each category of O&M are discussed in the 

following section. 

 

1. Payroll and Benefits 

Payroll and Benefits is comprised of a number of expense-related items: 

 

Payroll 

There are four different categories of payroll: 

1. Management & Exempt Employees (M&E) 

2. Canadian Office and Professional Employees (COPE) (TGI only) 

3. International Brotherhood of Electrical Workers (IBEW) 

4. M&E, COPE Part time and Temporary 

 

Depending on the category, each of these has different payment terms and different 

lead/lag days.   

The M&E and COPE payroll categories are both based on a biweekly pay period.  For 

this group, actual payment occurs 1 day prior to the end of the biweekly pay period.  The 

total average of 6 lead days is determined by adding the elapsed days from the midpoint 

to the end of the pay period (service lead of 7 days) and the elapsed days from the end of 

the pay period to the payment date (payment lag of 1 day).   

For the IBEW group, actual payment occurs 7 days subsequent to the end of the biweekly 

pay period.  Thus the service lead is 7 days similar to M&E and COPE while the payment 

lead is 7 days for a total average of 14 lead days.  

For the M&E and COPE Part Time and Temporary actual payment occurs 6 days 

subsequent to the end of the biweekly pay period producing a total average of 13 lead 

days. 

 

Benefits 
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Based upon known service periods and specifically recurring payment due dates, lead 

days are calculated individually for each benefit type: 

• Employer portion of Canadian Pension Plan 

• Employer portion of Employment Insurance 

• Medical Services Plan 

• Workers Compensation 

• Long Term Disability 

• Extended Health and Dental Plans 

• Life Insurance 

• Pension 

• Employee Savings Plan 

• Employee Incentive Plans 

 

2. Contractors, Vehicles, Materials, Computer Costs 

Samples of the largest suppliers in each category were analyzed.  For goods and services 

received, the lead days were calculated from the midpoint of the service period to the date 

of invoice payment.   

Typically materials and computer costs are made by TGI with subsequent allocations 

being made to TGVI.  In these cases, the lead days calculated for TGI are also assigned to 

TGVI. 

 

 

3. Other O&M 

Remaining suppliers not falling into the categories above were analyzed and a dollar 

weighting of the payment leads were captured.  Once again, the lead days were calculated 

from the midpoint of the service period to the date of invoice payment.    

 

C. Property Tax 

TGI and TGVI make property tax payments to approximately 100 municipalities within 

the province of British Columbia.  These payments are generally made once a year, with 

the majority of payments occurring within one or two days of July 2nd.  A mid- year 
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approach was used to determine deemed receipt of service while actual payment records 

were analyzed to determine the payment lead.  Total lead days were calculated as the 

dollar weighted number of days between deemed receipt of service and payment date. 

 

D.  Franchise Tax 

Franchise fees are collected only in TGI from customers located within municipal 

boundaries in the Inland and Columbia service areas. Fees are collected from customers 

through the Energy billing system on a monthly basis.  These fees are typically remitted 

to the municipalities in either February or October of the following year.  A mid-year 

approach was used to determine the deemed receipt date of service while actual payment 

records were examined to determine the payment lead.  Total lead days were calculated 

as the dollar weighted number of days between deemed receipt of service and payment 

date. 

 

E.  Goods and Services Tax 

TGI and TGVI recover Canadian Goods and Services tax (GST) paid to suppliers on the 

purchase of goods and services and remit GST that they collect on revenues from 

customers.  The Lead Days for GST were determined as follows: 

• For GST paid on purchases of goods and services from outside suppliers the 

dollar weighted average lead days for gas purchases and other operating and 

maintenance expenditures were assigned. 

• For GST collected on revenues from customers the weighted average lag time of 

revenues was assigned 

• The lead days determined above were subsequently weighted by the respective 

GST dollar amounts to provide a lead day calculation for the net GST amount 

 

F.  Provincial Sales Tax / Innovative Clean Energy Levy 

TGI and TGVI remit Provincial Sales Tax (PST) collected on revenues from commercial 

customers.  The Innovative Clean Energy (ICE) Levy, collected from all customers, is 

related to purchases of electricity, natural gas, fuel oil and propane.  PST and ICE are 

remitted together typically a month following month of service.  A mid-month approach 
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was used to determine receipt date of service while actual remittance records were 

examined to determine the payment lead. 

 

G.  Carbon Tax 

As of July 1, 2008 a Carbon Tax on all fossil fuels consumed was implemented by the 

BC Provincial Government.  Amounts paid are related to both funds collected from 

customers as well as self-assessed carbon tax amounts.  Amounts collected from 

customers are remitted by the 15th of the month following month of service while self 

assessed amounts are remitted at the end of the month following month of service.  A 

mid-month approach was used to determine receipt date of service while actual 

remittance records were examined to determine the payment lead. 

 

H.  Income Tax 

An analysis of actual income tax remittances in any given year for TGI and TGVI include 

both regulated and non-regulated aspects.  For the purposes of this lead lag study, only 

the regulated aspects of taxes paid are considered.  Accordingly, an examination of actual 

remittance records is not considered applicable.  The methodology for determining the 

amount and timing of regulated taxes paid is therefore on a theoretical basis and is in 

accordance with one of the three accepted methods in the Income Tax Act for calculating 

monthly instalment payments. Commencing in January, 1/12 of the estimated tax payable 

for the current tax year is due at the end of each month of the taxation year.  On this basis 

a mid-month approach is used to determine the receipt date of service while an end of 

month date is used as payment date. 



 

Appendix J 
TARIFF CHANGES AND  

HISTORIC RATE CONTINUITY SCHEDULES 
 

 
 
 



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 1

EFFECTIVE MARCH 1, 2003 SCHEDULE 1
 BCUC ORDER NO G-7-03

 RATE SCHEDULE 1: 2003 Revenue Requirement March 1, 2003
 RESIDENTIAL SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $10.00 $10.00 $10.00 $0.31 $0.31 $0.31 $10.31 $10.31 $10.31
2
3
4 Delivery Charge per gigajoule $2.502 $2.502 $2.502 $0.077 $0.077 $0.077 $2.579 $2.579 $2.579
5
6
7 Gas Cost Recovery Charge per GJ $6.061 $5.955 $6.052 $0.000 $0.000 $0.000 $6.061 $5.955 $6.052
8
9 Riders: 1  Propane Surcharge $2.661 $0.000  $2.661

10 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.043 $0.043 $0.043 $0.043 $0.043 $0.043
11 3  Earnings Sharing ($0.011) ($0.011) ($0.011) $0.011 $0.011 $0.011 $0.000 $0.000 $0.000
12 5  RSAM (see page 15) $0.100 $0.100 $0.100 $0.034 $0.034 $0.034 $0.134 $0.134 $0.134
13 6  GCRA $0.570 $0.570 $0.570 $0.000 $0.000 $0.000 $0.570 $0.570 $0.570
14
15
16 Total Variable Cost per GJ $9.222 $9.116 $9.213 $0.165 $0.165 $0.165 $9.387 $9.281 $9.378
17
18 Revelstoke Variable Cost per GJ
19  (Includes Rider 1 ) $11.777 $0.165 $11.942
20
21

1 Note 1: The Rider 1 Propane Surcharge decrease of ($0.564)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease
2               and the sum of the Gas Cost Recovery Charge decrease of ($0.479)/GJ and the Rider 6 GCRA decrease of ($0.367)/GJ.

1



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 2

EFFECTIVE MARCH 1, 2003 SCHEDULE 2
 BCUC ORDER NO G-7-03

 RATE SCHEDULE 2: 2003 Revenue Requirement March 1, 2003
 SMALL COMMERCIAL SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $21.00 $21.00 $21.00 $0.64 $0.64 $0.64 $21.64 $21.64 $21.64
2
3
4 Delivery Charge per gigajoule $2.095 $2.095 $2.095 $0.064 $0.064 $0.064 $2.159 $2.159 $2.159
5
6
7 Gas Cost Recovery Charge per GJ $6.160 $6.048 $6.146 $0.000 $0.000 $0.000 $6.160 $6.048 $6.146
8
9 Riders: 1  Propane Surcharge $1.437 $0.00  $1.437

10 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.037 $0.037 $0.037 $0.037 $0.037 $0.037
11 3  Earnings Sharing ($0.009) ($0.009) ($0.009) $0.009 $0.009 $0.009 $0.000 $0.000 $0.000
12 5  RSAM (see page 15) $0.100 $0.100 $0.100 $0.034 $0.034 $0.034 $0.134 $0.134 $0.134
13 6  GCRA $0.610 $0.610 $0.610 $0.000 $0.000 $0.000 $0.610 $0.610 $0.610
14
15
16 Total Variable Cost per GJ $8.956 $8.844 $8.942 $0.144 $0.144 $0.144 $9.100 $8.988 $9.086
17
18 Revelstoke Variable Cost per GJ
19  (Includes Rider 1 ) $10.281 $0.144 $10.425
20
21

1 Note 1: The Rider 1 Propane Surcharge decrease of ($0.585)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease
2               and the sum of the Gas Cost Recovery Charge decrease of ($0.437)/GJ and  the Rider 6 GCRA decrease of ($0.388)/GJ. 1



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 3

EFFECTIVE MARCH 1, 2003 SCHEDULE 3
 BCUC ORDER NO G-7-03

 RATE SCHEDULE 3: 2003 Revenue Requirement March 1, 2003
 LARGE COMMERCIAL SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $112.00 $112.00 $112.00 $3.43 $3.43 $3.43 $115.43 $115.43 $115.43
2
3
4 Delivery Charge per gigajoule $1.806 $1.806 $1.806 $0.055 $0.055 $0.055 $1.861 $1.861 $1.861
5
6
7 Gas Cost Recovery Charge per GJ $5.916 $5.819 $5.913 $0.000 $0.000 $0.000 $5.916 $5.819 $5.913
8
9 Riders: 1  Propane Surcharge $1.794 $0.00  $1.794

10 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.025 $0.025 $0.025 $0.025 $0.025 $0.025
11 3  Earnings Sharing ($0.007) ($0.007) ($0.007) $0.007 $0.007 $0.007 $0.000 $0.000 $0.000
12 5  RSAM (see page 15) $0.100 $0.100 $0.100 $0.034 $0.034 $0.034 $0.134 $0.134 $0.134
13 6  GCRA $0.482 $0.482 $0.482 $0.000 $0.000 $0.000 $0.482 $0.482 $0.482
14
15
16 Total Variable Cost per GJ $8.297 $8.200 $8.294 $0.121 $0.121 $0.121 $8.418 $8.321 $8.415
17
18
19
20 Revelstoke Variable Cost per GJ
21  (Includes Rider 1 ) $9.994 $0.121 $10.115
22
23

1 Note 1: The Rider 1 Propane Surcharge decrease of ($0.664)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease 
2               and the sum of the Gas Cost Recovery Charge decrease of ($0.442)/GJ and  the Rider 6 GCRA decrease of ($0.304)/GJ. 1



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE  4

EFFECTIVE MARCH 1, 2003 SCHEDULE 4
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 4: March 1, 2003
 SEASONAL SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $372.00 $372.00 $372.00 $11.00 $11.00 $11.00 $383.00 $383.00 $383.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.644 $0.644 $0.644 $0.020 $0.020 $0.020 $0.664 $0.664 $0.664
5 (b) Extension Period $1.301 $1.301 $1.301 $0.040 $0.040 $0.040 $1.341 $1.341 $1.341
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period $5.661 $5.580 $5.670 $0.000 $0.000 $0.000 $5.661 $5.580 $5.670
9 (b) Extension Period $5.661 $5.580 $5.670 $0.000 $0.000 $0.000 $5.661 $5.580 $5.670

10
11 Unauthorized Gas Charge
12 per GJ during peak period
13
14
15 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 3  Earnings Sharing ($0.003) ($0.003) ($0.003) $0.003 $0.003 $0.003 $0.000 $0.000 $0.000
17 6  GCRA $0.350 $0.350 $0.350 $0.000 $0.000 $0.000 $0.350 $0.350 $0.350
18
19 Total Variable Cost per GJ  between
20 (a) Off-Peak Period $6.652 $6.571 $6.661 $0.023 $0.023 $0.023 $6.675 $6.594 $6.684
21 (b) Extension Period $7.309 $7.228 $7.318 $0.043 $0.043 $0.043 $7.352 $7.271 $7.361

2003 Revenue Requirement

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 5

EFFECTIVE MARCH 1, 2003 SCHEDULE 5
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 5 2003 Revenue Requirement March 1, 2003
 GENERAL FIRM SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $495.00 $495.00 $495.00 $15.00 $15.00 $15.00 $510.00 $510.00 $510.00
2
3
4 Demand Charge per GJ $12.384 $12.384 $12.384 $0.379 $0.379 $0.379 $12.763 $12.763 $12.763
5
6
7 Delivery Charge per gigajoule $0.502 $0.502 $0.502 $0.015 $0.015 $0.015 $0.517 $0.517 $0.517
8
9

10 Gas Cost Recovery Charge per GJ $5.661 $5.580 $5.670 $0.000 $0.000 $0.000 $5.661 $5.580 $5.670
11
12 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.013 $0.013 $0.013 $0.013 $0.013 $0.013
13 3  Earnings Sharing ($0.005) ($0.005) ($0.005) $0.005 $0.005 $0.005 $0.000 $0.000 $0.000
14 6  GCRA $0.350 $0.350 $0.350 $0.000 $0.000 $0.000 $0.350 $0.350 $0.350
15
16 Total Variable Cost per GJ $6.508 $6.427 $6.517 $0.033 $0.033 $0.033 $6.541 $6.460 $6.550



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 6

EFFECTIVE MARCH 1, 2003 SCHEDULE 6
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 6: 2003 Revenue Requirement March 1, 2003
 NGV - STATIONS 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $52.20 $52.20 $52.20 $1.60 $1.60 $1.60 $53.80 $53.80 $53.80
2
3
4 Delivery Charge per gigajoule $2.871 $2.871 $2.871 $0.088 $0.088 $0.088 $2.959 $2.959 $2.959
5
6
7 Gas Cost Recovery Charge per GJ $5.361 $5.306 $5.306 $0.000 $0.000 $0.000 $5.361 $5.306 $5.306
8
9 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.014 $0.014 $0.014 $0.014 $0.014 $0.014

10 3  Earnings Sharing ($0.008) ($0.008) ($0.008) $0.008 $0.008 $0.008 $0.000 $0.000 $0.000
11 6  GCRA $0.174 $0.174 $0.174 $0.000 $0.000 $0.000 $0.174 $0.174 $0.174
12
13
14 Total Variable Cost per GJ $8.398 $8.343 $8.343 $0.110 $0.110 $0.110 $8.508 $8.453 $8.453



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 6.1

EFFECTIVE MARCH 1, 2003 SCHEDULE 6A
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 6A:
 NGV - VRA's 2003

Revenue Requirement March 1, 2003
    Line Existing and Rider Permanent
     No.               Particulars Rates  Changes Rates

(1) (2) -3 -4

1 Lower Mainland Service Area
2 Basic Charge per Month $73.50 $2.20 $75.70
3 Minimum Charges $125.00 $0.00 $125.00
4
5
6 Delivery Charge per gigajoule $2.871 $0.088 $2.959
7
8 Gas Cost Recovery Charge per GJ $5.361 $0.000 $5.361
9

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders:   2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.014 $0.014
13                3  Earnings Sharing ($0.008) $0.008 $0.000

14                6  GCRA $0.174 $0.000 $0.174
15
16
17 Total Variable Cost per GJ $13.678 $0.110 $13.788



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 7

EFFECTIVE MARCH 1, 2003 SCHEDULE 7
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 7: 2003 Revenue Requirement March 1, 2003
 INTERRUPTIBLE SALES 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $743.00 $743.00 $743.00 $23.00 $23.00 $23.00 $766.00 $766.00 $766.00
2
3 Delivery Charge per gigajoule $0.836 $0.836 $0.836 $0.026 $0.026 $0.026 $0.862 $0.862 $0.862
4
5 Commodity Charge per GJ
6 -  Fixed Pricing $5.661 $5.580 $5.670 $0.000 $0.000 $0.000 $5.661 $5.580 $5.670
7
8 -  Index Pricing  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily
9 Price + the Price + the Price + the Price + the Price + the Price + the

10 greater of greater of greater of greater of greater of greater of
11 $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost
12
13 Charges per GJ for UOR Gas
14
15
16
17 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.009 $0.009 $0.009 $0.009 $0.009 $0.009
18 3  Earnings Sharing ($0.003) ($0.003) ($0.003) $0.003 $0.003 $0.003 $0.000 $0.000 $0.000
19 6  GCRA $0.350 $0.350 $0.350 $0.000 $0.000 $0.000 $0.350 $0.350 $0.350
20
21
22
23 Total Variable Cost per GJ - Fixed Pricing Option $6.844 $6.763 $6.853 $0.038 $0.038 $0.038 $6.882 $6.801 $6.891

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 8

EFFECTIVE MARCH 1, 2003 SCHEDULE 22
 BCUC ORDER NO. G-7-03

RATE SCHEDULE 22: March 1, 2003
LARGE INDUSTRIAL T-SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,097.00 $3,097.00 $3,097.00 $95.00 $95.00 $95.00 $3,192.00 $3,192.00 $3,192.00
2
3 Delivery Charge (Interr. MTQ) $0.620 $0.620 $0.620 $0.019 $0.019 $0.019 $0.639 $0.639 $0.639
4
5
6 Charges per GJ for UOR Gas
7
8
9 Demand Surcharge per GJ $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00

10
11 Balancing Service per GJ $0.30 $0.30 n/a $0.000 $0.000 $0.000 $0.30 $0.30 n/a 
12 $1.10 $1.10 n/a $0.000 $0.000 $0.000 $1.10 $1.10 n/a 
13
14
15 Charges per GJ for Backstopping Gas
16
17
18 Administration Charge $87.00 $87.00 $87.00 ($17.00) ($17.00) ($17.00) $70.00 $70.00 $70.00
19
20 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.007 $0.007 $0.007 $0.007 $0.007 $0.007
21 3  Earnings Sharing ($0.002) ($0.002) ($0.002) $0.002 $0.002 $0.002 $0.000 $0.000 $0.000
22
23
24
25
26 Total Variable Cost per GJ - Fixed Pricing Option $0.618 $0.618 $0.618 $0.028 $0.028 $0.028 $0.646 $0.646 $0.646

2003 Revenue Requirement

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 9

EFFECTIVE MARCH 1, 2003 SCHEDULE 22A
 BCUC ORDER NO. G-7-03

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE 2003

Revenue Requirement March 1, 2003
    Line 2002 and Rider Permanent
     No.               Particulars Rates  Changes Rates

(1) (2) (3) (4)
1 Basic Charge per Month $4,067.00 $124.00 $4,191.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $9.944 $0.304 $10.248
5 (b) Firm MTQ $0.070 $0.002 $0.072
6
7 Delivery Charge per GJ - Interr MTQ $0.795 $0.024 $0.819
8
9 Charges per GJ for UOR Gas

10
11
12 Demand Surchage per GJ $17.00 $0.00 $17.00
13
14 Balancing Service per GJ
15   (a) between and including Apr. 1 and Oct. 31 $0.300 $0.00 $0.300
16   (b) between and including Nov. 1 and Mar. 31 $1.100 $0.00 $1.100
17
18 Charges per GJ for Backstopping Gas
19
20
21 Replacement Gas Sumas Daily Price Sumas Daily Price
22 plus 20 Percent plus 20 Percent
23
24 Administration Charge $87.00 ($17.00) $70.00
25
26 Riders:  2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.006 $0.006
27               3  Earnings Sharing ($0.002) $0.002 $0.000
28
29 Total Variable Cost per GJ
30   (a)  Firm MTQ $0.068 $0.010 $0.078
31
32   (b)  Interruptible MTQ $0.793 $0.032 $0.825

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 10

EFFECTIVE MARCH 1, 2003 SCHEDULE 22B
 BCUC ORDER NO. G-7-03

RATE SCHEDULE 22B: 2003 Revenue Requirement March 1, 2003
LARGE INDUSTRIAL T-SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Columbia Elkview Columbia Elkview Columbia Elkview
   No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

 (1) -2  (3)  (4) -5 -6 -7
1 Basic Charge per Month $3,835.00 $3,835.00 $117.00 $117.00 $3,952.00 $3,952.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $6.336 $1.438 $0.194 $0.044 $6.530 $1.482
5 (b) Firm MTQ $0.068 $0.068 $0.002 $0.002 $0.070 $0.070
6
7 Delivery Charge per GJ - Interr MTQ
8   (a) between and including Apr. 1 and Oct. 31 $0.631 $0.157 $0.019 $0.005 $0.650 $0.162
9   (b) between and including Nov. 1 and Mar. 31 $0.910 $0.226 $0.028 $0.007 $0.938 $0.233

10
11 Charges per GJ for UOR Gas
12
13
14 Demand Surcharge per GJ $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
15
16 Charges per GJ for Backstopping Gas
17
18
19
20 Administration Charge $87.00 $87.00 ($17.00) ($17.00) $70.00 $70.00
21
22 Riders:       2  Jan - Feb 2003 Rate Increase Recovery (see page 14 $0.000 $0.000 $0.005 $0.003 $0.005 $0.003
23                   3  Earnings Sharing ($0.002) ($0.001) $0.002 $0.001 $0.000 $0.000
24
25
26
27
28
29
30 Total Variable Cost per GJ 
31   (a)  Firm MTQ $0.066 $0.067 $0.009 $0.006 $0.075 $0.073
32   (b)  Interruptible MTQ  -  Summer $0.629 $0.156 $0.026 $0.009 $0.655 $0.165
33                                        -  Winter $0.908 $0.225 $0.035 $0.011 $0.943 $0.236
34

Balancing, Backstopping and UOR 
per BCUC Order No.  G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  G-110-
00.

Balancing, Backstopping and UOR 
per BCUC Order No.  G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  G-110-
00.



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 11

EFFECTIVE MARCH 1, 2003             SCHEDULE 23
 BCUC ORDER NO. G-7-03

RATE SCHEDULE 23: 2003 Revenue Requirement March 1, 2003
LARGE COMMERCIAL T-SERVICE 2002 Rates and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $112.00 $112.00 $112.00 $3.43 $3.43 $3.43 $115.43 $115.43 $115.43
2
3
4 Delivery Charge per GJ $1.806 $1.806 $1.806 $0.055 $0.055 $0.055 $1.861 $1.861 $1.861
5
6 Administration Charge $87.00 $87.00 $87.00 ($17.00) ($17.00) ($17.00) $70.00 $70.00 $70.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per GJ for UOR Gas
13
14 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.025 $0.025 $0.025 $0.025 $0.025 $0.025
15 3  Earnings Sharing ($0.007) ($0.007) ($0.007) $0.007 $0.007 $0.007 $0.000 $0.000 $0.000
16 5  RSAM (see page 15) $0.100 $0.100 $0.100 $0.034 $0.034 $0.034 $0.134 $0.134 $0.134
17
18
19
20 Total Variable Cost per GJ $1.899 $1.899 $1.899 $0.121 $0.121 $0.121 $2.020 $2.020 $2.020

Balancing, Backstopping, Replacement and 
UOR  per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.



 BC GAS UTILITY LTD. TAB  2
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EFFECTIVE MARCH 1, 2003 SCHEDULE 25
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 25 2003 Revenue Requirement March 1, 2003
 GENERAL FIRM T-SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No.               Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $495.00 $495.00 $495.00 $15.00 $15.00 $15.00 $510.00 $510.00 $510.00
2
3 Demand Charge per GJ $12.384 $12.384 $12.384 $0.379 $0.379 $0.379 $12.763 $12.763 $12.763
4
5
6 Delivery Charge (Interr. MTQ) $0.502 $0.502 $0.502 $0.015 $0.015 $0.015 $0.517 $0.517 $0.517
7
8 Administration Charge $87.00 $87.00 $87.00 ($17.00) ($17.00) ($17.00) $70.00 $70.00 $70.00
9

10 Sales
11   (a) Charge per GJ for Balancing Gas  
12   (b) Charge per GJ for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per GJ for UOR Gas
15
16
17
18 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.013 $0.013 $0.013 $0.013 $0.013 $0.013
19 3  Earnings Sharing ($0.005) ($0.005) ($0.005) $0.005 $0.005 $0.005 $0.000 $0.000 $0.000
20
21
22 Total Variable Cost per GJ - Fixed Pricing Option $0.497 $0.497 $0.497 $0.033 $0.033 $0.033 $0.530 $0.530 $0.530

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.



 BC GAS UTILITY LTD. TAB  2
 CALCULATION OF CUSTOMERS' RATES PAGE 13

EFFECTIVE MARCH 1, 2003 SCHEDULE 27
 BCUC ORDER NO. G-7-03

 RATE SCHEDULE 27: 2003 Revenue Requirement March 1, 2003
 INTERRUPTIBLE T-SERVICE 2002 Rates and Rider Changes Permanent Rates

  Line Lower Lower Lower
   No.               Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $743.00 $743.00 $743.00 $23.00 $23.00 $23.00 $766.00 $766.00 $766.00
2
3
4 Delivery Charge (Interr. MTQ) $0.836 $0.836 $0.836 $0.026 $0.026 $0.026 $0.862 $0.862 $0.862
5
6 Administration Charge $87.00 $87.00 $87.00 ($17.00) ($17.00) ($17.00) $70.00 $70.00 $70.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Charge per GJ for UOR Gas
12
13 Riders: 2  Jan - Feb 2003 Rate Increase Recovery (see page 14) $0.000 $0.000 $0.000 $0.009 $0.009 $0.009 $0.009 $0.009 $0.009
14 3  Earnings Sharing ($0.003) ($0.003) ($0.003) $0.003 $0.003 $0.003 $0.000 $0.000 $0.000
15
16
17 Total Variable Cost per GJ - Fixed Pricing Option $0.833 $0.833 $0.833 $0.038 $0.038 $0.038 $0.871 $0.871 $0.871

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.



TariffApr2003  BC GAS UTILITY LTD. TAB  1
Rate1  CALCULATION OF CUSTOMERS' RATES PAGE 1

EFFECTIVE APRIL 1, 2003 SCHEDULE 1
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 1: April 1, 2003
 RESIDENTIAL SERVICE Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $10.31 $10.31 $10.31 $0.00 $0.00 $0.00 $10.31 $10.31 $10.31
3
4 Delivery Charge per gigajoule $2.579 $2.579 $2.579 $0.000 $0.000 $0.000 $2.579 $2.579 $2.579
5
6 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.043 $0.043 $0.043 $0.000 $0.000 $0.000 $0.043 $0.043 $0.043
7 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8 5  RSAM $0.134 $0.134 $0.134 $0.000 $0.000 $0.000 $0.134 $0.134 $0.134
9 Subtotal Delivery Margin Related Charges per GJ $2.756 $2.756 $2.756 $0.000 $0.000 $0.000 $2.756 $2.756 $2.756

10
11 Commodity Related Charges
12 Gas Cost Recovery Charge per GJ $6.061 $5.955 $6.052 $1.669 $1.673 $1.659 $7.730 $7.628 $7.711
13
14 Riders: 1  Propane Surcharge (Revelstoke only) $2.661 ($1.673)  $0.988
15 6  GCRA $0.570 $0.570 $0.570 $0.000 $0.000 $0.000 $0.570 $0.570 $0.570
16 Subtotal Commodity Related Charges per GJ $6.631 $6.525 $6.622 $1.669 $1.673 $1.659 $8.300 $8.198 $8.281
17
18 Total Variable Cost per GJ $9.387 $9.281 $9.378 $1.669 $1.673 $1.659 $11.056 $10.954 $11.037
19
20 Revelstoke Variable Cost per GJ
21  (Includes Rider 1 ) $11.942 $0.000 $11.942
22
23
24
25 Note 1:  The Revelstoke propane cost is unchanged from existing rates.  The Rider 1 Propane Surcharge decrease of ($1.673)/GJ offsets the Gas Cost Recovery Charge increase of $1.673/GJ.

          
xx Note 1: The Rider 1 Propane Surcharge decrease of ($0.564)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease
              and the sum of the Gas Cost Recovery Charge decrease of ($0.479)/GJ and the Rider 6 GCRA decrease of ($0.367)/GJ.

1



TariffApr2003  BC GAS UTILITY LTD. TAB  1
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EFFECTIVE APRIL 1, 2003 SCHEDULE 2
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 2: April 1, 2003
 SMALL COMMERCIAL SERVICE Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $21.64 $21.64 $21.64 $0.00 $0.00 $0.00 $21.64 $21.64 $21.64
3
4 Delivery Charge per gigajoule $2.159 $2.159 $2.159 $0.000 $0.000 $0.000 $2.159 $2.159 $2.159
5
6 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.037 $0.037 $0.037 $0.000 $0.000 $0.000 $0.037 $0.037 $0.037
7 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8 5  RSAM $0.134 $0.134 $0.134 $0.000 $0.000 $0.000 $0.134 $0.134 $0.134
9 Subtotal Delivery Margin Related Charges per GJ $2.330 $2.330 $2.330 $0.000 $0.000 $0.000 $2.330 $2.330 $2.330

10
11 Commodity Related Charges
12 Gas Cost Recovery Charge per GJ $6.160 $6.048 $6.146 $1.639 $1.647 $1.632 $7.799 $7.695 $7.778
13
14 Riders: 1  Propane Surcharge (Revelstoke only) $1.437 ($1.647)  ($0.210)
15 6  GCRA $0.610 $0.610 $0.610 $0.000 $0.000 $0.000 $0.610 $0.610 $0.610
16 Subtotal Commodity Related Charges per GJ $6.770 $6.658 $6.756 $1.639 $1.647 $1.632 $8.409 $8.305 $8.388
17
18
19 Total Variable Cost per GJ $9.100 $8.988 $9.086 $1.639 $1.647 $1.632 $10.739 $10.635 $10.718
20
21 Revelstoke Variable Cost per GJ
22  (Includes Rider 1 ) $10.425 $0.000 $10.425
23
24
25
26 Note 1:  The Revelstoke propane is unchanged from existing rates.  The Rider 1 Propane Surcharge decrease of ($1.647)/GJ offsets the Gas Cost Recovery Charge increase of $1.647/GJ.

xx Note 1: The Rider 1 Propane Surcharge decrease of ($0.585)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease
              and the sum of the Gas Cost Recovery Charge decrease of ($0.437)/GJ and  the Rider 6 GCRA decrease of ($0.388)/GJ.

1
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EFFECTIVE APRIL 1, 2003 SCHEDULE 3
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 3: April 1, 2003
 LARGE COMMERCIAL SERVICE Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $115.43 $115.43 $115.43 $0.00 $0.00 $0.00 $115.43 $115.43 $115.43
3
4 Delivery Charge per gigajoule $1.861 $1.861 $1.861 $0.000 $0.000 $0.000 $1.861 $1.861 $1.861
5
6 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.025 $0.025 $0.025 $0.000 $0.000 $0.000 $0.025 $0.025 $0.025
7 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8 5  RSAM $0.134 $0.134 $0.134 $0.000 $0.000 $0.000 $0.134 $0.134 $0.134
9 Subtotal Delivery Margin Related Charges per GJ $2.020 $2.020 $2.020 $0.000 $0.000 $0.000 $2.020 $2.020 $2.020

10
11 Commodity Related Charges
12 Gas Cost Recovery Charge per GJ $5.916 $5.819 $5.913 $1.662 $1.663 $1.651 $7.578 $7.482 $7.564
13
14 Riders: 1  Propane Surcharge (Revelstoke only) $1.794 ($1.663)  $0.131
15 6  GCRA $0.482 $0.482 $0.482 $0.000 $0.000 $0.000 $0.482 $0.482 $0.482
16 Subtotal Commodity Related Charges per GJ $6.398 $6.301 $6.395 $1.662 $1.663 $1.651 $8.060 $7.964 $8.046
17
18 Total Variable Cost per GJ $8.418 $8.321 $8.415 $1.662 $1.663 $1.651 $10.080 $9.984 $10.066
19
20
21
22 Revelstoke Variable Cost per GJ
23  (Includes Rider 1 ) $10.115 $0.000 $10.115
24
25
26
27 Note 1:  The Revelstoke propane cost is unchanged from existing rates.  The Rider 1 Propane Surcharge decrease of ($1.663)/GJ offsets the Gas Cost Recovery Charge increase of $1.663/GJ.

xxNote 1: The Rider 1 Propane Surcharge decrease of ($0.664)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease 
              and the sum of the Gas Cost Recovery Charge decrease of ($0.442)/GJ and  the Rider 6 GCRA decrease of ($0.304)/GJ.

1
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EFFECTIVE APRIL 1, 2003 SCHEDULE 4
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 4: April 1, 2003
 SEASONAL SERVICE Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $383.00 $383.00 $383.00 $0.00 $0.00 $0.00 $383.00 $383.00 $383.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.664 $0.664 $0.664 $0.000 $0.000 $0.000 $0.664 $0.664 $0.664
5 (b) Extension Period $1.341 $1.341 $1.341 $0.000 $0.000 $0.000 $1.341 $1.341 $1.341
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period $5.661 $5.580 $5.670 $1.678 $1.671 $1.660 $7.339 $7.251 $7.330
9 (b) Extension Period $5.661 $5.580 $5.670 $1.678 $1.671 $1.660 $7.339 $7.251 $7.330

10
11 Unauthorized Gas Charge
12 per GJ during peak period
13
14
15 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
17 6  GCRA $0.350 $0.350 $0.350 $0.000 $0.000 $0.000 $0.350 $0.350 $0.350
18
19 Total Variable Cost per GJ  between
20 (a) Off-Peak Period $6.675 $6.594 $6.684 $1.678 $1.671 $1.660 $8.353 $8.265 $8.344
21 (b) Extension Period $7.352 $7.271 $7.361 $1.678 $1.671 $1.660 $9.030 $8.942 $9.021

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.



TariffApr2003  BC GAS UTILITY LTD. TAB  1
Rate5  CALCULATION OF CUSTOMERS' RATES PAGE 5

EFFECTIVE APRIL 1, 2003 SCHEDULE 5
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 5 April 1, 2003
 GENERAL FIRM SERVICE Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $510.00 $510.00 $510.00 $0.00 $0.00 $0.00 $510.00 $510.00 $510.00
2
3
4 Demand Charge per GJ $12.763 $12.763 $12.763 $0.000 $0.000 $0.000 $12.763 $12.763 $12.763
5
6
7 Delivery Charge per gigajoule $0.517 $0.517 $0.517 $0.000 $0.000 $0.000 $0.517 $0.517 $0.517
8
9

10 Gas Cost Recovery Charge per GJ $5.661 $5.580 $5.670 $1.678 $1.671 $1.660 $7.339 $7.251 $7.330
11
12 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.013 $0.013 $0.013 $0.000 $0.000 $0.000 $0.013 $0.013 $0.013
13 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 6  GCRA $0.350 $0.350 $0.350 $0.000 $0.000 $0.000 $0.350 $0.350 $0.350
15
16 Total Variable Cost per GJ $6.541 $6.460 $6.550 $1.678 $1.671 $1.660 $8.219 $8.131 $8.210
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EFFECTIVE APRIL 1, 2003 SCHEDULE 6
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 6: April 1, 2003
 NGV - STATIONS Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $53.80 $53.80 $53.80 $0.00 $0.00 $0.00 $53.80 $53.80 $53.80
2
3
4 Delivery Charge per gigajoule $2.959 $2.959 $2.959 $0.000 $0.000 $0.000 $2.959 $2.959 $2.959
5
6
7 Gas Cost Recovery Charge per GJ $5.361 $5.306 $5.306 $1.699 $1.685 $1.685 $7.060 $6.991 $6.991
8
9 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.014 $0.014 $0.014 $0.000 $0.000 $0.000 $0.014 $0.014 $0.014

10 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 6  GCRA $0.174 $0.174 $0.174 $0.000 $0.000 $0.000 $0.174 $0.174 $0.174
12
13
14 Total Variable Cost per GJ $8.508 $8.453 $8.453 $1.699 $1.685 $1.685 $10.207 $10.138 $10.138
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Rate6A  CALCULATION OF CUSTOMERS' RATES PAGE 6.1
06/02/09 EFFECTIVE APRIL 1, 2003 SCHEDULE 6A
08:05  BCUC ORDER NO G-19-03

 RATE SCHEDULE 6A:
 NGV - VRA's

Existing April 1, 2003
    Line March 1, 2003 Gas Cost Permanent
     No.               Particulars Rates  Changes Rates

(1) (2) -3 -4

1 Lower Mainland Service Area
2 Basic Charge per Month $75.70 $0.00 $75.70
3 Minimum Charges $125.00 $0.00 $125.00
4
5
6 Delivery Charge per gigajoule $2.959 $0.000 $2.959
7
8 Gas Cost Recovery Charge per GJ $5.361 $1.699 $7.060
9

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders:   2  Jan - Feb 2003 Rate Increase Recovery $0.014 $0.000 $0.014
13                3  Earnings Sharing $0.000 $0.000 $0.000

14                6  GCRA $0.174 $0.000 $0.174
15
16
17 Total Variable Cost per GJ $13.788 $1.699 $15.487
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EFFECTIVE APRIL 1, 2003 SCHEDULE 7
 BCUC ORDER NO G-19-03

 RATE SCHEDULE 7: April 1, 2003
 INTERRUPTIBLE SALES Existing March 1, 2003 Rates Gas Cost Changes Permanent Rates

  Line Lower Lower Lower
   No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $766.00 $766.00 $766.00 $0.00 $0.00 $0.00 $766.00 $766.00 $766.00
2
3 Delivery Charge per gigajoule $0.862 $0.862 $0.862 $0.000 $0.000 $0.000 $0.862 $0.862 $0.862
4
5 Commodity Charge per GJ
6 -  Fixed Pricing $5.661 $5.580 $5.670 $1.678 $1.671 $1.660 $7.339 $7.251 $7.330
7
8 -  Index Pricing  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily
9 Price + the Price + the Price + the Price + the Price + the Price + the

10 greater of greater of greater of greater of greater of greater of
11 $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost
12
13 Charges per GJ for UOR Gas
14
15
16
17 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.009 $0.009 $0.009 $0.000 $0.000 $0.000 $0.009 $0.009 $0.009
18 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
19 6  GCRA $0.350 $0.350 $0.350 $0.000 $0.000 $0.000 $0.350 $0.350 $0.350
20
21
22
23 Total Variable Cost per GJ - Fixed Pricing Option $6.882 $6.801 $6.891 $1.678 $1.671 $1.660 $8.560 $8.472 $8.551

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 1
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 1: 2004 Revenue Requirement, January 1, 2004
 RESIDENTIAL SERVICE Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $10.31 $10.31 $10.31 $0.44 $0.44 $0.44 $10.75 $10.75 $10.75
3
4 Delivery Charge per gigajoule $2.579 $2.579 $2.579 $0.111 $0.111 $0.111 $2.690 $2.690 $2.690
5
6 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.043 $0.043 $0.043 ($0.043) ($0.043) ($0.043) $0.000 $0.000 $0.000
7 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8 5  RSAM  $0.134 $0.134 $0.134 $0.061 $0.061 $0.061 $0.195 $0.195 $0.195
9 Subtotal Delivery Margin Related Charges per GJ $2.756 $2.756 $2.756 $0.129 $0.129 $0.129 $2.885 $2.885 $2.885

10
11 Commodity Related Charges
12 Gas Cost Recovery Charge per GJ $7.730 $7.628 $7.711 ($0.563) ($0.568) ($0.515) $7.167 $7.060 $7.196
13
14 Riders: 1  Propane Surcharge (Revelstoke only) $1.746 $1.138  $2.884
15 6  GCRA $0.570 $0.570 $0.570 ($0.570) ($0.570) ($0.570) $0.000 $0.000 $0.000
16 Subtotal Commodity Related Charges per GJ $8.300 $8.198 $8.281 ($1.133) ($1.138) ($1.085) $7.167 $7.060 $7.196
17
18 Total Variable Cost per GJ $11.056 $10.954 $11.037 ($1.004) ($1.009) ($0.956) $10.052 $9.945 $10.081

19
20 Revelstoke Variable Cost per GJ
21  (Includes Rider 1 ) $12.700 $0.129 $12.829

22
23
24
25 Note 1:  The Revelstoke propane cost is unchanged from existing rates.  The Rider 1 Propane Surcharge increase of $1.138/GJ offsets the Gas Cost Recovery Charge decrease of $0.568/GJ and the Rider 6 decrease of $0.570/GJ.

xx Note 1: The Rider 1 Propane Surcharge decrease of ($0.564)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease
              and the sum of the Gas Cost Recovery Charge decrease of ($0.479)/GJ and the Rider 6 GCRA decrease of ($0.367)/GJ.

1
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 2

 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 2: 2004 Revenue Requirement, January 1, 2004
 SMALL COMMERCIAL SERVICE Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $21.64 $21.64 $21.64 $0.93 $0.93 $0.93 $22.57 $22.57 $22.57
3
4 Delivery Charge per gigajoule $2.159 $2.159 $2.159 $0.093 $0.093 $0.093 $2.252 $2.252 $2.252
5
6 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.037 $0.037 $0.037 ($0.037) ($0.037) ($0.037) $0.000 $0.000 $0.000
7 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8 5  RSAM  $0.134 $0.134 $0.134 $0.061 $0.061 $0.061 $0.195 $0.195 $0.195
9 Subtotal Delivery Margin Related Charges per GJ $2.330 $2.330 $2.330 $0.117 $0.117 $0.117 $2.447 $2.447 $2.447

10
11 Commodity Related Charges
12 Gas Cost Recovery Charge per GJ $7.799 $7.695 $7.778 ($0.547) ($0.554) ($0.499) $7.252 $7.141 $7.279
13
14 Riders: 1  Propane Surcharge (Revelstoke only) $0.548 $1.164  $1.712
15 6  GCRA $0.610 $0.610 $0.610 ($0.610) ($0.610) ($0.610) $0.000 $0.000 $0.000
16 Subtotal Commodity Related Charges per GJ $8.409 $8.305 $8.388 ($1.157) ($1.164) ($1.109) $7.252 $7.141 $7.279
17
18
19 Total Variable Cost per GJ $10.739 $10.635 $10.718 ($1.040) ($1.047) ($0.992) $9.699 $9.588 $9.726

20
21 Revelstoke Variable Cost per GJ
22  (Includes Rider 1 ) $11.183 $0.117 $11.300

23
24

25
26 Note 1:  The Revelstoke propane is unchanged from existing rates.  The Rider 1 Propane Surcharge increase of $1.164/GJ offsets the Gas Cost Recovery Charge decrease of $0.554/GJ and Rider 6 decrease of $0.610/GJ.

xx Note 1: The Rider 1 Propane Surcharge decrease of ($0.585)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease
              and the sum of the Gas Cost Recovery Charge decrease of ($0.437)/GJ and  the Rider 6 GCRA decrease of ($0.388)/GJ.

1
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 3
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 3: 2004 Revenue Requirement, January 1, 2004
 LARGE COMMERCIAL SERVICE Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $115.43 $115.43 $115.43 $4.97 $4.97 $4.97 $120.40 $120.40 $120.40
3
4 Delivery Charge per gigajoule $1.861 $1.861 $1.861 $0.080 $0.080 $0.080 $1.941 $1.941 $1.941
5
6 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.025 $0.025 $0.025 ($0.025) ($0.025) ($0.025) $0.000 $0.000 $0.000
7 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8 5  RSAM  $0.134 $0.134 $0.134 $0.061 $0.061 $0.061 $0.195 $0.195 $0.195
9 Subtotal Delivery Margin Related Charges per GJ $2.020 $2.020 $2.020 $0.116 $0.116 $0.116 $2.136 $2.136 $2.136

10
11 Commodity Related Charges
12 Gas Cost Recovery Charge per GJ $7.578 $7.482 $7.564 ($0.586) ($0.587) ($0.537) $6.992 $6.895 $7.027
13
14 Riders: 1  Propane Surcharge (Revelstoke only) $0.889 $1.069  $1.958
15 6  GCRA $0.482 $0.482 $0.482 ($0.482) ($0.482) ($0.482) $0.000 $0.000 $0.000
16 Subtotal Commodity Related Charges per GJ $8.060 $7.964 $8.046 ($1.068) ($1.069) ($1.019) $6.992 $6.895 $7.027
17
18 Total Variable Cost per GJ $10.080 $9.984 $10.066 ($0.952) ($0.953) ($0.903) $9.128 $9.031 $9.163

19
20
21
22 Revelstoke Variable Cost per GJ
23  (Includes Rider 1 ) $10.873 $0.116 $10.989

24
25

26
27 Note 1:  The Revelstoke propane cost is unchanged from existing rates.  The Rider 1 Propane Surcharge increase of $1.069/GJ offsets the Gas Cost Recovery Charge decrease of $0.587/GJ and Rider 6 decrease of $0.482/GJ.

xxNote 1: The Rider 1 Propane Surcharge decrease of ($0.664)/GJ is the difference between the ($1.410)/GJ Revelstoke propane decrease 
              and the sum of the Gas Cost Recovery Charge decrease of ($0.442)/GJ and  the Rider 6 GCRA decrease of ($0.304)/GJ.

1
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 4
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 4: January 1, 2004
 SEASONAL SERVICE Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $383.00 $383.00 $383.00 $16.00 $16.00 $16.00 $399.00 $399.00 $399.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.664 $0.664 $0.664 $0.029 $0.029 $0.029 $0.693 $0.693 $0.693
5 (b) Extension Period $1.341 $1.341 $1.341 $0.058 $0.058 $0.058 $1.399 $1.399 $1.399
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period $7.339 $7.251 $7.330 ($0.588) ($0.584) ($0.536) $6.751 $6.667 $6.794
9 (b) Extension Period $7.339 $7.251 $7.330 ($0.588) ($0.584) ($0.536) $6.751 $6.667 $6.794

10
11 Unauthorized Gas Charge
12 per GJ during peak period
13
14
15 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
17 6  GCRA $0.350 $0.350 $0.350 ($0.350) ($0.350) ($0.350) $0.000 $0.000 $0.000
18
19 Total Variable Cost per GJ  between
20 (a) Off-Peak Period $8.353 $8.265 $8.344 ($0.909) ($0.905) ($0.857) $7.444 $7.360 $7.487
21 (b) Extension Period $9.030 $8.942 $9.021 ($0.880) ($0.876) ($0.828) $8.150 $8.066 $8.193

2004 Revenue Requirement,

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 5
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 5 2004 Revenue Requirement, January 1, 2004
 GENERAL FIRM SERVICE Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $510.00 $510.00 $510.00 $22.00 $22.00 $22.00 $532.00 $532.00 $532.00
2
3
4 Demand Charge per GJ $12.763 $12.763 $12.763 $0.549 $0.549 $0.549 $13.312 $13.312 $13.312
5
6
7 Delivery Charge per gigajoule $0.517 $0.517 $0.517 $0.022 $0.022 $0.022 $0.539 $0.539 $0.539
8
9

10 Gas Cost Recovery Charge per GJ $7.339 $7.251 $7.330 ($0.588) ($0.584) ($0.536) $6.751 $6.667 $6.794
11
12 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.013 $0.013 $0.013 ($0.013) ($0.013) ($0.013) $0.000 $0.000 $0.000
13 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 6  GCRA $0.350 $0.350 $0.350 ($0.350) ($0.350) ($0.350) $0.000 $0.000 $0.000
15
16 Total Variable Cost per GJ $8.219 $8.131 $8.210 ($0.929) ($0.925) ($0.877) $7.290 $7.206 $7.333
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 6
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 6: 2004 Revenue Requirement, January 1, 2004
 NGV - STATIONS Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $53.80 $53.80 $53.80 $2.30 $2.30 $2.30 $56.10 $56.10 $56.10
2
3
4 Delivery Charge per gigajoule $2.959 $2.959 $2.959 $0.127 $0.127 $0.127 $3.086 $3.086 $3.086
5
6
7 Gas Cost Recovery Charge per GJ $7.060 $6.991 $6.991 ($0.600) ($0.596) ($0.596) $6.460 $6.395 $6.395
8
9 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.014 $0.014 $0.014 ($0.014) ($0.014) ($0.014) $0.000 $0.000 $0.000

10 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 6  GCRA $0.174 $0.174 $0.174 ($0.174) ($0.174) ($0.174) $0.000 $0.000 $0.000
12
13
14 Total Variable Cost per GJ $10.207 $10.138 $10.138 ($0.661) ($0.657) ($0.657) $9.546 $9.481 $9.481



TariffJan2004 TERASEN GAS INC. TAB  1
Rate6A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE JANUARY 1, 2004 SCHEDULE 6A
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 6A:
 NGV - VRA's

 2004 Revenue Requirement, January 1, 2004
Line Existing Gas Cost and Rider Changes Permanent
No. Particulars Rates  Changes Rates

(1) (2) -3 -4

1 Lower Mainland Service Area
2 Basic Charge per Month $75.70 $3.30 $79.00
3 Minimum Charges $125.00 $0.00 $125.00
4
5
6 Delivery Charge per gigajoule $2.959 $0.127 $3.086
7
8 Gas Cost Recovery Charge per GJ $7.060 ($0.600) $6.460
9

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.014 ($0.014) $0.000
13 3  Earnings Sharing $0.000 $0.000 $0.000
14 6  GCRA $0.174 ($0.174) $0.000
15
16
17 Total Variable Cost per GJ $15.487 ($0.661) $14.826
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 7
 BCUC ORDERS NO. G-80-03 AND G-82-03

 RATE SCHEDULE 7: 2004 Revenue Requirement, January 1, 2004
 INTERRUPTIBLE SALES Existing 2003 Rates Gas Cost and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $766.00 $766.00 $766.00 $33.00 $33.00 $33.00 $799.00 $799.00 $799.00
2
3 Delivery Charge per gigajoule $0.862 $0.862 $0.862 $0.037 $0.037 $0.037 $0.899 $0.899 $0.899
4
5 Commodity Charge per GJ
6 -  Fixed Pricing $7.339 $7.251 $7.330 ($0.588) ($0.584) ($0.536) $6.751 $6.667 $6.794
7
8 -  Index Pricing  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily  Sumas Daily
9 Price + the Price + the Price + the Price + the Price + the Price + the

10 greater of greater of greater of greater of greater of greater of
11 $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost $0.05/GJ or Cost
12
13 Charges per GJ for UOR Gas
14
15
16
17 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.009 $0.009 $0.009 ($0.009) ($0.009) ($0.009) $0.000 $0.000 $0.000
18 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
19 6  GCRA $0.350 $0.350 $0.350 ($0.350) ($0.350) ($0.350) $0.000 $0.000 $0.000
20
21
22
23 Total Variable Cost per GJ - Fixed Pricing Option $8.560 $8.472 $8.551 ($0.910) ($0.906) ($0.858) $7.650 $7.566 $7.693

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 22
 BCUC ORDER NO. G-80-03

RATE SCHEDULE 22: 2004 Revenue Requirement January 1, 2004
LARGE INDUSTRIAL T-SERVICE Existing 2003 Rates and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,192.00 $3,192.00 $3,192.00 $137.00 $137.00 $137.00 $3,329.00 $3,329.00 $3,329.00
2
3 Delivery Charge (Interr. MTQ) $0.639 $0.639 $0.639 $0.027 $0.027 $0.027 $0.666 $0.666 $0.666
4
5
6 Charges per GJ for UOR Gas
7
8
9 Demand Surcharge per GJ $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00

10
11 Balancing Service per GJ
12   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.000 $0.000 $0.000 $0.30 $0.30 n/a 
13   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.000 $0.000 $0.000 $1.10 $1.10 n/a 
14
15
16 Charges per GJ for Backstopping Gas
17
18
19 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
20
21 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.007 $0.007 $0.007 ($0.007) ($0.007) ($0.007) $0.000 $0.000 $0.000
22 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23

24
25
26
27 Total Variable Cost per GJ - Fixed Pricing Option $0.646 $0.646 $0.646 $0.020 $0.020 $0.020 $0.666 $0.666 $0.666

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 22A
 BCUC ORDER NO. G-80-03

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

 2004 Revenue Requirement January 1, 2004
Line Existing and Rider Changes Permanent
No.               Particulars Rates  Changes Rates

(1) (2) (3) (4)
1 Basic Charge per Month $4,191.00 $180.00 $4,371.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $10.248 $0.441 $10.689
5 (b) Firm MTQ $0.072 $0.003 $0.075
6
7 Delivery Charge per GJ - Interr MTQ $0.819 $0.035 $0.854
8
9 Charges per GJ for UOR Gas

10
11
12 Demand Surchage per GJ $17.00 $0.00 $17.00
13
14 Balancing Service per GJ
15   (a) between and including Apr. 1 and Oct. 31 $0.300 $0.00 $0.300
16   (b) between and including Nov. 1 and Mar. 31 $1.100 $0.00 $1.100
17
18 Charges per GJ for Backstopping Gas
19
20
21 Replacement Gas Sumas Daily Price Sumas Daily Price
22 plus 20 Percent plus 20 Percent
23
24 Administration Charge $70.00 $0.00 $70.00
25
26 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.006 ($0.006) $0.000
27 3  Earnings Sharing $0.000 $0.000 $0.000
28
29 Total Variable Cost per GJ
30   (a)  Firm MTQ $0.078 ($0.003) $0.075

31
32   (b)  Interruptible MTQ $0.825 $0.029 $0.854

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



TariffJan2004 TERASEN GAS INC. TAB  1
Rate22B CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 10

EFFECTIVE JANUARY 1, 2004 SCHEDULE 22B
 BCUC ORDER NO. G-80-03

RATE SCHEDULE 22B: 2004 Revenue Requirement January 1, 2004
LARGE INDUSTRIAL T-SERVICE Existing 2003 Rates and Rider Changes Permanent Rates

  Line Columbia Elkview Columbia Elkview Columbia Elkview
   No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

 (1) -2  (3)  (4) -5 -6 -7
1 Basic Charge per Month $3,952.00 $3,952.00 $170.00 $170.00 $4,122.00 $4,122.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $6.530 $1.482 $0.281 $0.064 $6.811 $1.546
5 (b) Firm MTQ $0.070 $0.070 $0.003 $0.003 $0.073 $0.073
6
7 Delivery Charge per GJ - Interr MTQ
8   (a) between and including Apr. 1 and Oct. 31 $0.650 $0.162 $0.028 $0.007 $0.678 $0.169
9   (b) between and including Nov. 1 and Mar. 31 $0.938 $0.233 $0.040 $0.010 $0.978 $0.243

10
11 Charges per GJ for UOR Gas
12
13
14 Demand Surcharge per GJ $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
15
16 Charges per GJ for Backstopping Gas
17
18
19

20 Administration Charge $70.00 $70.00 $0.00 $0.00 $70.00 $70.00
21
22 Riders:       Jan - Feb 2003 Rate Increase Recovery $0.005 $0.003 ($0.005) ($0.003) $0.000 $0.000

23                   Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
24
25
26

27
28
29
30 Total Variable Cost per GJ 
31   (a)  Firm MTQ $0.075 $0.073 ($0.002) $0.000 $0.073 $0.073
32   (b)  Interruptible MTQ  -  Summer $0.655 $0.165 $0.023 $0.004 $0.678 $0.169
33                                        -  Winter $0.943 $0.236 $0.035 $0.007 $0.978 $0.243

34

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.
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EFFECTIVE JANUARY 1, 2004             SCHEDULE 23
 BCUC ORDER NO. G-80-03

RATE SCHEDULE 23: 2004 Revenue Requirement January 1, 2004
LARGE COMMERCIAL T-SERVICE Existing 2003 Rates and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $115.43 $115.43 $115.43 $4.97 $4.97 $4.97 $120.40 $120.40 $120.40
2
3
4 Delivery Charge per GJ $1.861 $1.861 $1.861 $0.080 $0.080 $0.080 $1.941 $1.941 $1.941
5
6 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per GJ for UOR Gas
13
14 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.025 $0.025 $0.025 ($0.025) ($0.025) ($0.025) $0.000 $0.000 $0.000
15 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 5  RSAM  $0.134 $0.134 $0.134 $0.061 $0.061 $0.061 $0.195 $0.195 $0.195
17
18
19
20 Total Variable Cost per GJ $2.020 $2.020 $2.020 $0.116 $0.116 $0.116 $2.136 $2.136 $2.136

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 25
 BCUC ORDER NO. G-80-03

 RATE SCHEDULE 25 2004 Revenue Requirement January 1, 2004
 GENERAL FIRM T-SERVICE Existing 2003 Rates and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $510.00 $510.00 $510.00 $22.00 $22.00 $22.00 $532.00 $532.00 $532.00
2
3 Demand Charge per GJ $12.763 $12.763 $12.763 $0.549 $0.549 $0.549 $13.312 $13.312 $13.312
4
5
6 Delivery Charge (Interr. MTQ) $0.517 $0.517 $0.517 $0.022 $0.022 $0.022 $0.539 $0.539 $0.539
7
8 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
9

10 Sales
11   (a) Charge per GJ for Balancing Gas  
12   (b) Charge per GJ for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per GJ for UOR Gas
15
16
17
18 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.013 $0.013 $0.013 ($0.013) ($0.013) ($0.013) $0.000 $0.000 $0.000
19 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
20
21
22 Total Variable Cost per GJ - Fixed Pricing Option $0.530 $0.530 $0.530 $0.009 $0.009 $0.009 $0.539 $0.539 $0.539

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2004 SCHEDULE 27
 BCUC ORDER NO. G-80-03

 RATE SCHEDULE 27: 2004 Revenue Requirement January 1, 2004
 INTERRUPTIBLE T-SERVICE Existing 2003 Rates and Rider Changes Permanent Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $766.00 $766.00 $766.00 $33.00 $33.00 $33.00 $799.00 $799.00 $799.00
2
3
4 Delivery Charge (Interr. MTQ) $0.862 $0.862 $0.862 $0.037 $0.037 $0.037 $0.899 $0.899 $0.899
5
6 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
7

8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Charge per GJ for UOR Gas
12
13 Riders: 2  Jan - Feb 2003 Rate Increase Recovery $0.009 $0.009 $0.009 ($0.009) ($0.009) ($0.009) $0.000 $0.000 $0.000
14 3  Earnings Sharing $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
15
16
17 Total Variable Cost per GJ - Fixed Pricing Option $0.871 $0.871 $0.871 $0.028 $0.028 $0.028 $0.899 $0.899 $0.899

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.



Tariff2k5Jan1Dec15DecisionY04 TERASEN GAS INC. TAB  2
Rate1 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

EFFECTIVE JANUARY 1, 2005 SCHEDULE 1
 BCUC ORDER NO. G-110-04 / G-112-04

 RATE SCHEDULE 1: 2005 Revenue Requirement, January 1, 2005
 RESIDENTIAL SERVICE Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges $0.05
2 Basic Charge per Month $10.75 $10.75 $10.75 ($0.05) ($0.05) ($0.05) $10.70 $10.70 $10.70
3
4 Delivery Charge per gigajoule $2.690 $2.690 $2.690 ($0.013) ($0.013) ($0.013) $2.677 $2.677 $2.677
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.000 $0.000 $0.000 $0.002 $0.002 $0.002 $0.002 $0.002 $0.002
8 5  RSAM  $0.195 $0.195 $0.195 ($0.052) ($0.052) ($0.052) $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.885 $2.885 $2.885 ($0.063) ($0.063) ($0.063) $2.822 $2.822 $2.822

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.005 $7.005 $7.005 $0.000 $0.000 $0.000 $7.005 $7.005 $7.005
13 Midstream Gas Cost Recovery Charge per GJ 0.649 0.542 0.678 $0.000 $0.000 $0.000 0.649 0.542 0.678
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.214 $0.000  $4.214
15 6  MCRA $0.000 $0.000 $0.000
16 9 Stable Rate Recovery 0.000 0.000 0.000 $0.006 $0.006 $0.006 0.006 0.006 0.006
17 Subtotal Commodity Related Charges per GJ $7.654 $7.547 $7.683 $0.006 $0.006 $0.006 $7.660 $7.553 $7.689
18
19 Total Variable Cost per GJ $10.539 $10.432 $10.568 ($0.057) ($0.057) ($0.057) $10.482 $10.375 $10.511
20

21 Revelstoke Variable Cost per GJ
22  (Includes Rider 1, Excludes Rider 9) $14.646 ($0.063) $14.583

23
24
25
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 2

 BCUC ORDER NO. G-110-04 / G-112-04

 RATE SCHEDULE 2: 2005 Revenue Requirement, January 1, 2005
 SMALL COMMERCIAL SERVICE Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $22.57 $22.57 $22.57 ($0.11) ($0.11) ($0.11) $22.46 $22.46 $22.46
3
4 Delivery Charge per gigajoule $2.252 $2.252 $2.252 ($0.011) ($0.011) ($0.011) $2.241 $2.241 $2.241
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
8 5  RSAM  $0.195 $0.195 $0.195 ($0.052) ($0.052) ($0.052) $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.447 $2.447 $2.447 ($0.062) ($0.062) ($0.062) $2.385 $2.385 $2.385

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.038 $7.038 $7.038 $0.000 $0.000 $0.000 $7.038 $7.038 $7.038
13 Midstream Gas Cost Recovery Charge per GJ $0.704 $0.593 $0.731 $0.704 $0.593 $0.731
14 Riders: 1  Propane Surcharge (Revelstoke only) $3.039 $0.000  $3.039
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.000 $0.000 $0.000 $0.056 $0.056 $0.056 0.056 0.056 0.056
17 Subtotal Commodity Related Charges per GJ $7.742 $7.631 $7.769 $0.056 $0.056 $0.056 $7.798 $7.687 $7.825
18
19
20 Total Variable Cost per GJ $10.189 $10.078 $10.216 ($0.006) ($0.006) ($0.006) $10.183 $10.072 $10.210

21
22 Revelstoke Variable Cost per GJ
23  (Includes Rider 1, Excludes Rider 8) $13.117 ($0.062) $13.055

24
25
26

1
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 3
 BCUC ORDER NO. G-110-04 / G-112-04

 RATE SCHEDULE 3: 2005 Revenue Requirement, January 1, 2005
 LARGE COMMERCIAL SERVICE Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $120.40 $120.40 $120.40 ($0.57) ($0.57) ($0.57) $119.83 $119.83 $119.83
3
4 Delivery Charge per gigajoule $1.941 $1.941 $1.941 ($0.009) ($0.009) ($0.009) $1.932 $1.932 $1.932
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
8 5  RSAM  $0.195 $0.195 $0.195 ($0.052) ($0.052) ($0.052) $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.136 $2.136 $2.136 ($0.060) ($0.060) ($0.060) $2.076 $2.076 $2.076

10
11 Commodity Related Charges
12     Commodity Cost Recovery $6.938 $6.938 $6.938 $0.000 $0.000 $0.000 $6.938 $6.938 $6.938
13     Midstream Cost Recovery $0.537 $0.440 $0.572 $0.537 $0.440 $0.572
14 Riders: 1  Propane Surcharge (Revelstoke only) $3.292 $0.000  $3.292
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.000 $0.000 $0.000 $0.056 $0.056 $0.056 0.056 0.056 0.056
17 Subtotal Commodity Related Charges per GJ $7.475 $7.378 $7.510 $0.056 $0.056 $0.056 $7.531 $7.434 $7.566
18
19 Total Variable Cost per GJ $9.611 $9.514 $9.646 ($0.004) ($0.004) ($0.004) $9.607 $9.510 $9.642

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Rider 1, Excludes Rider 8) $12.806 ($0.060) $12.746

25
26
27
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 4
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 4: January 1, 2005
 SEASONAL SERVICE Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $399.00 $399.00 $399.00 ($2.00) ($2.00) ($2.00) $397.00 $397.00 $397.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.693 $0.693 $0.693 ($0.003) ($0.003) ($0.003) $0.690 $0.690 $0.690
5 (b) Extension Period $1.399 $1.399 $1.399 ($0.007) ($0.007) ($0.007) $1.392 $1.392 $1.392
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.000 $0.000 $0.000 $6.847 $6.847 $6.847

10     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
11 $7.229 $7.145 $7.272 $0.000 $0.000 $0.000 $7.229 $7.145 $7.272
12 (b) Extension Period
13     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.000 $0.000 $0.000 $6.847 $6.847 $6.847
14     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
15 $7.229 $7.145 $7.272 $0.000 $0.000 $0.000 $7.229 $7.145 $7.272
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $7.922 $7.838 $7.965 ($0.003) ($0.003) ($0.003) $7.919 $7.835 $7.962
26 (b) Extension Period $8.628 $8.544 $8.671 ($0.007) ($0.007) ($0.007) $8.621 $8.537 $8.664

2005 Revenue Requirement,

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 5
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 5 2005 Revenue Requirement, January 1, 2005
 GENERAL FIRM SERVICE Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $532.00 $532.00 $532.00 ($2.00) ($2.00) ($2.00) $530.00 $530.00 $530.00
2
3
4 Demand Charge per GJ $13.312 $13.312 $13.312 ($0.062) ($0.062) ($0.062) $13.250 $13.250 $13.250
5
6
7 Delivery Charge per gigajoule $0.539 $0.539 $0.539 ($0.003) ($0.003) ($0.003) $0.536 $0.536 $0.536
8
9 Commodity Related Charges

10     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.000 $0.000 $0.000 $6.847 $6.847 $6.847
11     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
12 7.229 7.145 7.272 0.000 0.000 0.000 7.229 7.145 7.272
13 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16
17 Total Variable Cost per GJ $7.768 $7.684 $7.811 ($0.002) ($0.002) ($0.002) $7.766 $7.682 $7.809
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 6
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 6: 2005 Revenue Requirement, January 1, 2005
 NGV - STATIONS Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
$0.26

1 Basic Charge per Month $56.10 $56.10 $56.10 ($0.30) ($0.30) ($0.30) $55.80 $55.80 $55.80
2 -0.5348%
3
4 Delivery Charge per gigajoule $3.086 $3.086 $3.086 ($0.014) ($0.014) ($0.014) $3.072 $3.072 $3.072
5
6 Commodity Related Charges
7     Commodity Cost Recovery $6.736 $6.736 $6.736 $0.000 $0.000 $0.000 $6.736 $6.736 $6.736
8     Midstream Cost Recovery $0.199 $0.134 $0.134 $0.000 $0.000 $0.000 $0.199 $0.134 $0.134

9 6.935 6.870 6.870 0.000 0.000 0.000 6.935 6.870 6.870
10 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
12 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
13
14
15 Total Variable Cost per GJ $10.021 $9.956 $9.956 ($0.014) ($0.014) ($0.014) $10.007 $9.942 $9.942
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 6A
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 6A:
 NGV - VRA's

 2005 Revenue Requirement, January 1, 2005
Line Existing Gas Cost and Rider Changes Permanent
No. Particulars Rates  Changes Rates

(1) (2) -3 -4

1 Lower Mainland Service Area
2 Basic Charge per Month $79.00 ($0.40) $78.60
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.086 ($0.014) $3.072
6 Commodity Related Charges
7     Commodity Cost Recovery $6.736 $0.000 $6.736
8     Midstream Cost Recovery $0.199 $0.000 $0.199
9 $6.935 $0.000 $6.935

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000
13 3 ESM $0.000 $0.000 $0.000
14 6  MCRA $0.000 $0.000 $0.000
15
16
17 Total Variable Cost per GJ $15.301 ($0.014) $15.287
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 7
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 7: 2005 Revenue Requirement, January 1, 2005
 INTERRUPTIBLE SALES Existing 2004 Rates Gas Cost and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
$3.76

1 Basic Charge per Month $799.00 $799.00 $799.00 ($4.00) ($4.00) ($4.00) $795.00 $795.00 $795.00
2 -0.5006%
3 Delivery Charge per gigajoule $0.899 $0.899 $0.899 ($0.004) ($0.004) ($0.004) $0.895 $0.895 $0.895
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.000 $0.000 $0.000 $6.847 $6.847 $6.847
8     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
9 $7.229 $7.145 $7.272 $0.000 $0.000 $0.000 $7.229 $7.145 $7.272

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
20 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
21 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22
23
24
25 Total Variable Cost per GJ $8.128 $8.044 $8.171 ($0.003) ($0.003) ($0.003) $8.125 $8.041 $8.168

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 22
 BCUC ORDER NO. G-112-04

RATE SCHEDULE 22: 2005 Revenue Requirement January 1, 2005
LARGE INDUSTRIAL T-SERVICE Existing 2004 Rates and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,329.00 $3,329.00 $3,329.00 ($16.00) ($16.00) ($16.00) $3,313.00 $3,313.00 $3,313.00
2
3 Delivery Charge (Interr. MTQ) $0.666 $0.666 $0.666 ($0.003) ($0.003) ($0.003) $0.663 $0.663 $0.663
4
5
6 Charges per GJ for UOR Gas
7
8
9 Demand Surcharge per GJ $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00

10
11 Balancing Service per GJ
12   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.000 $0.000 $0.000 $0.30 $0.30 n/a 
13   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.000 $0.000 $0.000 $1.10 $1.10 n/a 
14
15
16 Charges per GJ for Backstopping Gas
17
18
19 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
20
21 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23

24
25
26
27 Total Variable Cost per GJ $0.666 $0.666 $0.666 ($0.003) ($0.003) ($0.003) $0.663 $0.663 $0.663

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 22A
 BCUC ORDER NO. G-112-04

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

 2005 Revenue Requirement January 1, 2005
Line Existing and Rider Changes Permanent
No.               Particulars Rates  Changes Rates

(1) (2) (3) (4)
1 Basic Charge per Month $4,371.00 ($21.00) $4,350.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $10.689 ($0.050) $10.639
5 (b) Firm MTQ $0.075 $0.000 $0.075
6
7 Delivery Charge per GJ - Interr MTQ $0.854 ($0.004) $0.850
8
9 Charges per GJ for UOR Gas

10
11
12 Demand Surchage per GJ $17.00 $0.00 $17.00
13
14 Balancing Service per GJ
15   (a) between and including Apr. 1 and Oct. 31 $0.300 $0.00 $0.300
16   (b) between and including Nov. 1 and Mar. 31 $1.100 $0.00 $1.100
17
18 Charges per GJ for Backstopping Gas
19
20
21 Replacement Gas Sumas Daily Price Sumas Daily Price
22 plus 20 Percent plus 20 Percent
23
24 Administration Charge $70.00 $0.00 $70.00
25
26 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000
27 3 ESM $0.000 $0.000 $0.000
28
29 Total Variable Cost per GJ
30   (a)  Firm MTQ $0.075 $0.000 $0.075

31
32   (b)  Interruptible MTQ $0.854 ($0.004) $0.850

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



Tariff2k5Jan1Dec15DecisionY04 TERASEN GAS INC. TAB  2
Rate22B CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 10

EFFECTIVE JANUARY 1, 2005 SCHEDULE 22B
 BCUC ORDER NO. G-112-04

RATE SCHEDULE 22B: 2005 Revenue Requirement January 1, 2005
LARGE INDUSTRIAL T-SERVICE Existing 2004 Rates and Rider Changes Approved Rates

  Line Columbia Elkview Columbia Elkview Columbia Elkview
   No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

 (1) -2  (3)  (4) -5 -6 -7
1 Basic Charge per Month $4,122.00 $4,122.00 ($19.00) ($19.00) $4,103.00 $4,103.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $6.811 $1.546 ($0.032) ($0.007) $6.779 $1.539
5 (b) Firm MTQ $0.073 $0.073 $0.000 $0.000 $0.073 $0.073
6
7 Delivery Charge per GJ - Interr MTQ
8   (a) between and including Apr. 1 and Oct. 31 $0.678 $0.169 ($0.003) ($0.001) $0.675 $0.168
9   (b) between and including Nov. 1 and Mar. 31 $0.978 $0.243 ($0.005) ($0.001) $0.973 $0.242

10
11 Charges per GJ for UOR Gas
12
13
14 Demand Surcharge per GJ $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
15
16 Charges per GJ for Backstopping Gas
17
18
19
20 Administration Charge $70.00 $70.00 $0.00 $0.00 $70.00 $70.00
21

22 Riders:      Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23                  ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000

24
25
26
27
28
29
30 Total Variable Cost per GJ 
31   (a)  Firm MTQ $0.073 $0.073 $0.000 $0.000 $0.073 $0.073
32   (b)  Interruptible MTQ  -  Summer $0.678 $0.169 ($0.003) ($0.001) $0.675 $0.168
33                                        -  Winter $0.978 $0.243 ($0.005) ($0.001) $0.973 $0.242

34

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.
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EFFECTIVE JANUARY 1, 2005             SCHEDULE 23
 BCUC ORDER NO. G-112-04

RATE SCHEDULE 23: 2005 Revenue Requirement January 1, 2005
LARGE COMMERCIAL T-SERVICE Existing 2004 Rates and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $120.40 $120.40 $120.40 ($0.57) ($0.57) ($0.57) $119.83 $119.83 $119.83
2
3
4 Delivery Charge per GJ $1.941 $1.941 $1.941 ($0.009) ($0.009) ($0.009) $1.932 $1.932 $1.932
5
6 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per GJ for UOR Gas
13
14 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
15 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
16 5  RSAM  $0.195 $0.195 $0.195 ($0.052) ($0.052) ($0.052) $0.143 $0.143 $0.143
17
18
19
20 Total Variable Cost per GJ $2.136 $2.136 $2.136 ($0.060) ($0.060) ($0.060) $2.076 $2.076 $2.076

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 25
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 25 2005 Revenue Requirement January 1, 2005
 GENERAL FIRM T-SERVICE Existing 2004 Rates and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $532.00 $532.00 $532.00 ($2.00) ($2.00) ($2.00) $530.00 $530.00 $530.00
2
3 Demand Charge per GJ $13.312 $13.312 $13.312 ($0.062) ($0.062) ($0.062) $13.250 $13.250 $13.250
4
5
6 Delivery Charge (Interr. MTQ) $0.539 $0.539 $0.539 ($0.003) ($0.003) ($0.003) $0.536 $0.536 $0.536
7
8 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
9

10 Sales
11   (a) Charge per GJ for Balancing Gas  
12   (b) Charge per GJ for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per GJ for UOR Gas
15
16
17
18 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
19 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
20
21
22 Total Variable Cost per GJ $0.539 $0.539 $0.539 ($0.002) ($0.002) ($0.002) $0.537 $0.537 $0.537

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2005 SCHEDULE 27
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 27: 2005 Revenue Requirement January 1, 2005
 INTERRUPTIBLE T-SERVICE Existing 2004 Rates and Rider Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $799.00 $799.00 $799.00 ($4.00) ($4.00) ($4.00) $795.00 $795.00 $795.00
2
3
4 Delivery Charge (Interr. MTQ) $0.899 $0.899 $0.899 ($0.004) ($0.004) ($0.004) $0.895 $0.895 $0.895
5
6 Administration Charge $70.00 $70.00 $70.00 $0.00 $0.00 $0.00 $70.00 $70.00 $70.00
7

8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Charge per GJ for UOR Gas
12
13 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM $0.000 $0.000 $0.000 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
15
16
17 Total Variable Cost per GJ $0.899 $0.899 $0.899 ($0.003) ($0.003) ($0.003) $0.896 $0.896 $0.896

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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EFFECTIVE JULY 1, 2005 SCHEDULE 1
 BCUC ORDER NO. G-59-05

 RATE SCHEDULE 1: 2005 July 1, 2005
 RESIDENTIAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges $0.00
2 Basic Charge per Month $10.70 $10.70 $10.70 $0.00 $0.00 $0.00 $10.70 $10.70 $10.70
3
4 Delivery Charge per gigajoule $2.677 $2.677 $2.677 $0.000 $0.000 $0.000 $2.677 $2.677 $2.677
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.002 $0.002 $0.002 $0.000 $0.000 $0.000 $0.002 $0.002 $0.002
8 5  RSAM  $0.143 $0.143 $0.143 $0.000 $0.000 $0.000 $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.822 $2.822 $2.822 $0.000 $0.000 $0.000 $2.822 $2.822 $2.822

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.005 $7.005 $7.005 $0.653 $0.653 $0.653 $7.658 $7.658 $7.658
13 Midstream Gas Cost Recovery Charge per GJ 0.649 0.542 0.678 $0.000 $0.000 $0.000 0.649 0.542 0.678
14 Riders: 1  Propane Surcharge (Revelstoke only) $5.242 $0.000  $5.242
15 6  MCRA $0.000 $0.000 $0.000
16 9 Stable Rate Recovery 0.006 0.006 0.006 $0.000 $0.000 $0.000 0.006 0.006 0.006
17 Subtotal Commodity Related Charges per GJ $7.660 $7.553 $7.689 $0.653 $0.653 $0.653 $8.313 $8.206 $8.342
18
19 Total Variable Cost per GJ $10.482 $10.375 $10.511 $0.653 $0.653 $0.653 $11.135 $11.028 $11.164
20

21 Revelstoke Variable Cost per GJ
22  (Includes Rider 1, Excludes Rider 9) $15.611 $0.653 $16.264

23
24
25
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EFFECTIVE JULY 1, 2005 SCHEDULE 2

 BCUC ORDER NO. G-59-05

 RATE SCHEDULE 2: 2005 July 1, 2005
 SMALL COMMERCIAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $22.46 $22.46 $22.46 $0.00 $0.00 $0.00 $22.46 $22.46 $22.46
3
4 Delivery Charge per gigajoule $2.241 $2.241 $2.241 $0.000 $0.000 $0.000 $2.241 $2.241 $2.241
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 5  RSAM  $0.143 $0.143 $0.143 $0.000 $0.000 $0.000 $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.385 $2.385 $2.385 $0.000 $0.000 $0.000 $2.385 $2.385 $2.385

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.038 $7.038 $7.038 $0.644 $0.644 $0.644 $7.681 $7.681 $7.681
13 Midstream Gas Cost Recovery Charge per GJ $0.704 $0.593 $0.731 $0.704 $0.593 $0.731
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.067 $0.000  $4.067
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.056 $0.056 $0.056 $0.000 $0.000 $0.000 $0.056 $0.056 $0.056
17 Subtotal Commodity Related Charges per GJ $7.798 $7.687 $7.825 $0.644 $0.644 $0.644 $8.441 $8.330 $8.468
18
19
20 Total Variable Cost per GJ $10.183 $10.072 $10.210 $0.644 $0.644 $0.644 $10.826 $10.715 $10.853

21
22 Revelstoke Variable Cost per GJ
23  (Includes Rider 1, Excludes Rider 8) $14.083 $0.644 $14.726

24
25
26

1
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EFFECTIVE JULY 1, 2005 SCHEDULE 3
 BCUC ORDER NO. G-59-05

 RATE SCHEDULE 3: 2005 July 1, 2005
 LARGE COMMERCIAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $119.83 $119.83 $119.83 $0.00 $0.00 $0.00 $119.83 $119.83 $119.83
3
4 Delivery Charge per gigajoule $1.932 $1.932 $1.932 $0.000 $0.000 $0.000 $1.932 $1.932 $1.932
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 5  RSAM  $0.143 $0.143 $0.143 $0.000 $0.000 $0.000 $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.076 $2.076 $2.076 $0.000 $0.000 $0.000 $2.076 $2.076 $2.076

10
11 Commodity Related Charges
12     Commodity Cost Recovery $6.938 $6.938 $6.938 $0.644 $0.644 $0.644 $7.582 $7.582 $7.582
13     Midstream Cost Recovery $0.537 $0.440 $0.572 $0.537 $0.440 $0.572
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.320 $0.000  $4.320
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.056 $0.056 $0.056 $0.000 $0.000 $0.000 $0.056 $0.056 $0.056
17 Subtotal Commodity Related Charges per GJ $7.531 $7.434 $7.566 $0.644 $0.644 $0.644 $8.175 $8.078 $8.210
18
19 Total Variable Cost per GJ $9.607 $9.510 $9.642 $0.644 $0.644 $0.644 $10.251 $10.154 $10.286

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Rider 1, Excludes Rider 8) $13.774 $0.644 $14.418

25
26
27
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EFFECTIVE JULY 1, 2005 SCHEDULE 4
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 4: July 1, 2005
 SEASONAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $397.00 $397.00 $397.00 $0.00 $0.00 $0.00 $397.00 $397.00 $397.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.690 $0.690 $0.690 $0.000 $0.000 $0.000 $0.690 $0.690 $0.690
5 (b) Extension Period $1.392 $1.392 $1.392 $0.000 $0.000 $0.000 $1.392 $1.392 $1.392
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.622 $0.622 $0.622 $7.469 $7.469 $7.469

10     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
11 $7.229 $7.145 $7.272 $0.622 $0.622 $0.622 $7.851 $7.767 $7.894
12 (b) Extension Period
13     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.622 $0.622 $0.622 $7.469 $7.469 $7.469
14     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
15 $7.229 $7.145 $7.272 $0.622 $0.622 $0.622 $7.851 $7.767 $7.894
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $7.919 $7.835 $7.962 $0.622 $0.622 $0.622 $8.541 $8.457 $8.584
26 (b) Extension Period $8.621 $8.537 $8.664 $0.622 $0.622 $0.622 $9.243 $9.159 $9.286

2005

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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EFFECTIVE JULY 1, 2005 SCHEDULE 5
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 5 2005 July 1, 2005
 GENERAL FIRM SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $530.00 $530.00 $530.00 $0.00 $0.00 $0.00 $530.00 $530.00 $530.00
2
3
4 Demand Charge per GJ $13.250 $13.250 $13.250 $0.000 $0.000 $0.000 $13.250 $13.250 $13.250
5
6
7 Delivery Charge per gigajoule $0.536 $0.536 $0.536 $0.000 $0.000 $0.000 $0.536 $0.536 $0.536
8
9 Commodity Related Charges

10     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.622 $0.622 $0.622 $7.469 $7.469 $7.469
11     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
12 7.229 7.145 7.272 0.622 0.622 0.622 7.851 7.767 7.894
13 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16
17 Total Variable Cost per GJ $7.766 $7.682 $7.809 $0.622 $0.622 $0.622 $8.388 $8.304 $8.431



Tariff2k5Jul1R1to7r TERASEN GAS INC. TAB  4
Rate6 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE JULY 1, 2005 SCHEDULE 6
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 6: 2005 July 1, 2005
 NGV - STATIONS Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
$0.00

1 Basic Charge per Month $55.80 $55.80 $55.80 $0.00 $0.00 $0.00 $55.80 $55.80 $55.80
2 0.0000%
3
4 Delivery Charge per gigajoule $3.072 $3.072 $3.072 $0.000 $0.000 $0.000 $3.072 $3.072 $3.072
5
6 Commodity Related Charges
7     Commodity Cost Recovery $6.736 $6.736 $6.736 $0.584 $0.584 $0.584 $7.319 $7.319 $7.319
8     Midstream Cost Recovery $0.199 $0.134 $0.134 $0.000 $0.000 $0.000 $0.199 $0.134 $0.134

9 6.935 6.870 6.870 0.584 0.584 0.584 7.518 7.453 7.453
10 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
12 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
13
14
15 Total Variable Cost per GJ $10.007 $9.942 $9.942 $0.584 $0.584 $0.584 $10.590 $10.525 $10.525



Tariff2k5Jul1R1to7r TERASEN GAS INC. TAB  4
Rate6A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE JULY 1, 2005 SCHEDULE 6A
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 6A:
 NGV - VRA's

 2005 July 1, 2005
Line Existing Gas Cost Changes Permanent
No. Particulars Rates  Changes Rates

(1) (2) -3 -4

1 Lower Mainland Service Area
2 Basic Charge per Month $78.60 $0.00 $78.60
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.072 $0.000 $3.072
6 Commodity Related Charges
7     Commodity Cost Recovery $6.736 $0.584 $7.319
8     Midstream Cost Recovery $0.199 $0.000 $0.199
9 $6.935 $0.584 $7.518

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000
13 3 ESM $0.000 $0.000 $0.000
14 6  MCRA $0.000 $0.000 $0.000
15
16
17 Total Variable Cost per GJ $15.287 $0.584 $15.870



Tariff2k5Jul1R1to7r TERASEN GAS INC. TAB  4
Rate7 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7

EFFECTIVE JULY 1, 2005 SCHEDULE 7
 BCUC ORDER NO. G-112-04

 RATE SCHEDULE 7: 2005 July 1, 2005
 INTERRUPTIBLE SALES Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
$3.74

1 Basic Charge per Month $795.00 $795.00 $795.00 $0.00 $0.00 $0.00 $795.00 $795.00 $795.00
2 0.0000%
3 Delivery Charge per gigajoule $0.895 $0.895 $0.895 $0.000 $0.000 $0.000 $0.895 $0.895 $0.895
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $6.847 $6.847 $6.847 $0.622 $0.622 $0.622 $7.469 $7.469 $7.469
8     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
9 $7.229 $7.145 $7.272 $0.622 $0.622 $0.622 $7.851 $7.767 $7.894

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
20 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
21 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22
23
24
25 Total Variable Cost per GJ $8.125 $8.041 $8.168 $0.622 $0.622 $0.622 $8.747 $8.663 $8.790

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate1 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 1
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 1: 2005 October 1, 2005
 RESIDENTIAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 (2) -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $10.70 $10.70 $10.70 $0.00 $0.00 $0.00 $10.70 $10.70 $10.70
3
4 Delivery Charge per gigajoule $2.677 $2.677 $2.677 $0.000 $0.000 $0.000 $2.677 $2.677 $2.677
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.002 $0.002 $0.002 $0.000 $0.000 $0.000 $0.002 $0.002 $0.002
8 5  RSAM  $0.143 $0.143 $0.143 $0.000 $0.000 $0.000 $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.822 $2.822 $2.822 $0.000 $0.000 $0.000 $2.822 $2.822 $2.822

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.658 $7.658 $7.658 $1.634 $1.634 $1.634 $9.292 $9.292 $9.292
13 Midstream Gas Cost Recovery Charge per GJ 0.649 0.542 0.678 $0.000 $0.000 $0.000 0.649 0.542 0.678
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.589 $0.648  $5.237
15 6  MCRA $0.000 $0.000 $0.000
16 9 Stable Rate Recovery 0.006 0.006 0.006 $0.000 $0.000 $0.000 0.006 0.006 0.006
17 Subtotal Commodity Related Charges per GJ $8.313 $8.206 $8.342 $1.634 $1.634 $1.634 $9.947 $9.840 $9.976
18
19 Total Variable Cost per GJ $11.135 $11.028 $11.164 $1.634 $1.634 $1.634 $12.769 $12.662 $12.798
20

21 Revelstoke Variable Cost per GJ
22  (Includes Rider 1, Excludes Rider 9) $15.611 $2.282 $17.893

23
24
25



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate2 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 2

 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 2: 2005 October 1, 2005
 SMALL COMMERCIAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $22.46 $22.46 $22.46 $0.00 $0.00 $0.00 $22.46 $22.46 $22.46
3
4 Delivery Charge per gigajoule $2.241 $2.241 $2.241 $0.000 $0.000 $0.000 $2.241 $2.241 $2.241
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 5  RSAM  $0.143 $0.143 $0.143 $0.000 $0.000 $0.000 $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.385 $2.385 $2.385 $0.000 $0.000 $0.000 $2.385 $2.385 $2.385

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.681 $7.681 $7.681 $1.636 $1.636 $1.636 $9.317 $9.317 $9.317
13 Midstream Gas Cost Recovery Charge per GJ $0.704 $0.593 $0.731 $0.000 $0.000 $0.000 $0.704 $0.593 $0.731
14 Riders: 1  Propane Surcharge (Revelstoke only) $3.424 $0.646  $4.070
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.056 $0.056 $0.056 $0.000 $0.000 $0.000 $0.056 $0.056 $0.056
17 Subtotal Commodity Related Charges per GJ $8.441 $8.330 $8.468 $1.636 $1.636 $1.636 $10.077 $9.966 $10.104
18
19
20 Total Variable Cost per GJ $10.826 $10.715 $10.853 $1.636 $1.636 $1.636 $12.462 $12.351 $12.489

21
22 Revelstoke Variable Cost per GJ
23  (Includes Rider 1, Excludes Rider 8) $14.083 $2.282 $16.365

24

25
26

1



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate3 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 3
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 3: 2005 October 1, 2005
 LARGE COMMERCIAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Delivery Margin Related Charges
2 Basic Charge per Month $119.83 $119.83 $119.83 $0.00 $0.00 $0.00 $119.83 $119.83 $119.83
3
4 Delivery Charge per gigajoule $1.932 $1.932 $1.932 $0.000 $0.000 $0.000 $1.932 $1.932 $1.932
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 5  RSAM  $0.143 $0.143 $0.143 $0.000 $0.000 $0.000 $0.143 $0.143 $0.143
9 Subtotal Delivery Margin Related Charges per GJ $2.076 $2.076 $2.076 $0.000 $0.000 $0.000 $2.076 $2.076 $2.076

10
11 Commodity Related Charges
12     Commodity Cost Recovery $7.582 $7.582 $7.582 $1.631 $1.631 $1.631 $9.213 $9.213 $9.213
13     Midstream Cost Recovery $0.537 $0.440 $0.572 $0.000 $0.000 $0.000 $0.537 $0.440 $0.572
14 Riders: 1  Propane Surcharge (Revelstoke only) $3.676 $0.651  $4.327
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.056 $0.056 $0.056 $0.000 $0.000 $0.000 $0.056 $0.056 $0.056
17 Subtotal Commodity Related Charges per GJ $8.175 $8.078 $8.210 $1.631 $1.631 $1.631 $9.806 $9.709 $9.841
18
19 Total Variable Cost per GJ $10.251 $10.154 $10.286 $1.631 $1.631 $1.631 $11.882 $11.785 $11.917

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Rider 1, Excludes Rider 8) $13.774 $2.282 $16.056

25

26
27



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate4 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE  4

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 4
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 4: October 1, 2005
 SEASONAL SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10

1 Basic Charge per Month $397.00 $397.00 $397.00 $0.00 $0.00 $0.00 $397.00 $397.00 $397.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.690 $0.690 $0.690 $0.000 $0.000 $0.000 $0.690 $0.690 $0.690
5 (b) Extension Period $1.392 $1.392 $1.392 $0.000 $0.000 $0.000 $1.392 $1.392 $1.392
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $7.469 $7.469 $7.469 $1.625 $1.625 $1.625 $9.094 $9.094 $9.094

10     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
11 Subtotal Off -Peak Commodity Related Charges per GJ $7.851 $7.767 $7.894 $1.625 $1.625 $1.625 $9.476 $9.392 $9.519
12 (b) Extension Period
13     Commodity Cost Recovery $7.469 $7.469 $7.469 $1.625 $1.625 $1.625 $9.094 $9.094 $9.094
14     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
15 Subtotal Extension Commodity Related Charges per GJ $7.851 $7.767 $7.894 $1.625 $1.625 $1.625 $9.476 $9.392 $9.519
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $8.541 $8.457 $8.584 $1.625 $1.625 $1.625 $10.166 $10.082 $10.209
26 (b) Extension Period $9.243 $9.159 $9.286 $1.625 $1.625 $1.625 $10.868 $10.784 $10.911

2005

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate5 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 5
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 5 2005 October 1, 2005
 GENERAL FIRM SERVICE Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10
1 Basic Charge per Month $530.00 $530.00 $530.00 $0.00 $0.00 $0.00 $530.00 $530.00 $530.00
2
3
4 Demand Charge per GJ $13.250 $13.250 $13.250 $0.000 $0.000 $0.000 $13.250 $13.250 $13.250
5
6
7 Delivery Charge per gigajoule $0.536 $0.536 $0.536 $0.000 $0.000 $0.000 $0.536 $0.536 $0.536
8
9 Commodity Related Charges

10     Commodity Cost Recovery $7.469 $7.469 $7.469 $1.625 $1.625 $1.625 $9.094 $9.094 $9.094
11     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
12 Subtotal Commodity Related Charges per GJ 7.851 7.767 7.894 1.625 1.625 1.625 9.476 9.392 9.519
13 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16
17 Total Variable Cost per GJ $8.388 $8.304 $8.431 $1.625 $1.625 $1.625 $10.013 $9.929 $10.056



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate6 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 6
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 6: 2005 October 1, 2005
 NGV - STATIONS Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $55.80 $55.80 $55.80 $0.00 $0.00 $0.00 $55.80 $55.80 $55.80
2
3
4 Delivery Charge per gigajoule $3.072 $3.072 $3.072 $0.000 $0.000 $0.000 $3.072 $3.072 $3.072
5
6 Commodity Related Charges
7     Commodity Cost Recovery $7.319 $7.319 $7.319 $1.617 $1.617 $1.617 $8.936 $8.936 $8.936
8     Midstream Cost Recovery $0.199 $0.134 $0.134 $0.000 $0.000 $0.000 $0.199 $0.134 $0.134

9 Subtotal Commodity Related Charges per GJ 7.518 7.453 7.453 1.617 1.617 1.617 9.135 9.070 9.070
10 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 3 ESM $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
12 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
13
14
15 Total Variable Cost per GJ $10.590 $10.525 $10.525 $1.617 $1.617 $1.617 $12.207 $12.142 $12.142



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate6A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 6A
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 6A:
 NGV - VRA's

 2005 October 1, 2005
Line Existing Gas Cost Changes Permanent
No. Particulars Rates  Changes Rates

(1) (2) -3 -4

1 Lower Mainland Service Area
2 Basic Charge per Month $78.60 $0.00 $78.60
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.072 $0.000 $3.072
6 Commodity Related Charges
7     Commodity Cost Recovery $7.319 $1.617 $8.936
8     Midstream Cost Recovery $0.199 $0.000 $0.199
9 Subtotal Commodity Related Charges per GJ $7.518 $1.617 $9.135

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000
13 3 ESM $0.000 $0.000 $0.000
14 6  MCRA $0.000 $0.000 $0.000
15
16
17 Total Variable Cost per GJ $15.870 $1.617 $17.487



Oct 2005 TGI Tariff TERASEN GAS INC. TAB  1
Rate7 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7

EFFECTIVE OCTOBER 1, 2005 SCHEDULE 7
 BCUC ORDER NO. G-87-05

 RATE SCHEDULE 7: 2005 October 1, 2005
 INTERRUPTIBLE SALES Existing 2005 Rates Gas Cost Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $795.00 $795.00 $795.00 $0.00 $0.00 $0.00 $795.00 $795.00 $795.00
2
3 Delivery Charge per gigajoule $0.895 $0.895 $0.895 $0.000 $0.000 $0.000 $0.895 $0.895 $0.895
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $7.469 $7.469 $7.469 $1.625 $1.625 $1.625 $9.094 $9.094 $9.094
8     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.000 $0.000 $0.000 $0.382 $0.298 $0.425
9 Subtotal Commodity Related Charges per GJ $7.851 $7.767 $7.894 $1.625 $1.625 $1.625 $9.476 $9.392 $9.519

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
20 3 ESM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
21 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22
23
24
25 Total Variable Cost per GJ $8.747 $8.663 $8.790 $1.625 $1.625 $1.625 $10.372 $10.288 $10.415

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate1 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 1
11:57  BCUC ORDER NO. G-131-05 / G-132-05 / G-146-05

 RATE SCHEDULE 1: 2006 Revenue Requirement, January 1, 2006
 RESIDENTIAL SERVICE Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $10.70 $10.70 $10.70 $0.42 $0.42 $0.42 $11.12 $11.12 $11.12

3
4 Delivery Charge per gigajoule $2.677 $2.677 $2.677 $0.104 $0.104 $0.104 $2.781 $2.781 $2.781
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.002 $0.002 $0.002 ($0.065) ($0.065) ($0.065) ($0.063) ($0.063) ($0.063)
8 5  RSAM  $0.143 $0.143 $0.143 $0.023 $0.023 $0.023 $0.166 $0.166 $0.166
9 Subtotal Delivery Margin Related Charges per GJ $2.822 $2.822 $2.822 $0.062 $0.062 $0.062 $2.884 $2.884 $2.884

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $9.292 $9.292 $9.292 $0.482 $0.482 $0.482 $9.774 $9.774 $9.774
13 Midstream Gas Cost Recovery Charge per GJ $0.649 $0.542 $0.678 ($0.036) $0.014 ($0.036) $0.613 $0.556 $0.642
14 Riders: 1  Propane Surcharge (Revelstoke only) $5.237 $0.110  $5.347
15 6  MCRA ($0.606) ($0.606) ($0.606) ($0.606) ($0.606) ($0.606)
16 9 Stable Rate Recovery $0.006 $0.006 $0.006 ($0.002) ($0.002) ($0.002) $0.004 $0.004 $0.004
17 Subtotal Commodity Related Charges per GJ $9.947 $9.840 $9.976 ($0.162) ($0.112) ($0.162) $9.785 $9.728 $9.814

18

19 Total Variable Cost per GJ $12.769 $12.662 $12.798 ($0.100) ($0.050) ($0.100) $12.669 $12.612 $12.698

20
21 Revelstoke Variable Cost per GJ
22  (Includes Riders 1 & 6, Excludes Rider 9) $17.893 $0.062 $17.955
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate2 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 2
11:57  BCUC ORDER NO. G-131-05 / G-132-05 / G-146-05

 RATE SCHEDULE 2: 2006 Revenue Requirement, January 1, 2006
 SMALL COMMERCIAL SERVICE Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $22.46 $22.46 $22.46 $0.87 $0.87 $0.87 $23.33 $23.33 $23.33
3
4 Delivery Charge per gigajoule $2.241 $2.241 $2.241 $0.087 $0.087 $0.087 $2.328 $2.328 $2.328
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.001 $0.001 $0.001 ($0.050) ($0.050) ($0.050) ($0.049) ($0.049) ($0.049)
8 5  RSAM  $0.143 $0.143 $0.143 $0.023 $0.023 $0.023 $0.166 $0.166 $0.166
9 Subtotal Delivery Margin Related Charges per GJ $2.385 $2.385 $2.385 $0.060 $0.060 $0.060 $2.445 $2.445 $2.445

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $9.317 $9.317 $9.317 $0.480 $0.480 $0.480 $9.797 $9.797 $9.797
13 Midstream Gas Cost Recovery Charge per GJ $0.704 $0.593 $0.731 ($0.074) ($0.023) ($0.075) $0.630 $0.570 $0.656
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.070 $0.178  $4.248
15 6  MCRA $0.000 $0.000 $0.000 ($0.635) ($0.635) ($0.635) ($0.635) ($0.635) ($0.635)
16 8 Unbundling Recovery $0.056 $0.056 $0.056 ($0.011) ($0.011) ($0.011) $0.045 $0.045 $0.045
17 Subtotal Commodity Related Charges per GJ $10.077 $9.966 $10.104 ($0.240) ($0.189) ($0.241) $9.837 $9.777 $9.863
18
19
20 Total Variable Cost per GJ $12.462 $12.351 $12.489 ($0.180) ($0.129) ($0.181) $12.282 $12.222 $12.308

21
22 Revelstoke Variable Cost per GJ
23  (Includes Riders 1 & 6, Excludes Rider 8) $16.365 $0.060 $16.425

1
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate3 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 3
11:57  BCUC ORDER NO. G-131-05 / G-132-05 / G-146-05

 RATE SCHEDULE 3: 2006 Revenue Requirement, January 1, 2006
 LARGE COMMERCIAL SERVICE Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $119.83 $119.83 $119.83 $4.67 $4.67 $4.67 $124.50 $124.50 $124.50
3
4 Delivery Charge per gigajoule $1.932 $1.932 $1.932 $0.075 $0.075 $0.075 $2.007 $2.007 $2.007
5
6 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM $0.001 $0.001 $0.001 ($0.038) ($0.038) ($0.038) ($0.037) ($0.037) ($0.037)
8 5  RSAM  $0.143 $0.143 $0.143 $0.023 $0.023 $0.023 $0.166 $0.166 $0.166
9 Subtotal Delivery Margin Related Charges per GJ $2.076 $2.076 $2.076 $0.060 $0.060 $0.060 $2.136 $2.136 $2.136

10
11 Commodity Related Charges
12     Commodity Cost Recovery $9.213 $9.213 $9.213 $0.486 $0.486 $0.486 $9.699 $9.699 $9.699
13     Midstream Cost Recovery $0.537 $0.440 $0.572 $0.022 $0.070 $0.024 $0.559 $0.510 $0.596
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.327 ($0.043)  $4.284
15 6  MCRA $0.000 $0.000 ($0.513) ($0.513) ($0.513) ($0.513) ($0.513) ($0.513)
16 8 Unbundling Recovery $0.056 $0.056 $0.056 ($0.011) ($0.011) ($0.011) $0.045 $0.045 $0.045
17 Subtotal Commodity Related Charges per GJ $9.806 $9.709 $9.841 ($0.016) $0.032 ($0.014) $9.790 $9.741 $9.827
18
19 Total Variable Cost per GJ $11.882 $11.785 $11.917 $0.044 $0.092 $0.046 $11.926 $11.877 $11.963

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Riders 1 & 6, Excludes Rider 8) $16.056 $0.060 $16.116
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate4 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE  4
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 4
11:57  BCUC ORDER NO. G-131-05 / G-132-05

 RATE SCHEDULE 4: January 1, 2006
 SEASONAL SERVICE Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $397.00 $397.00 $397.00 $15.00 $15.00 $15.00 $412.00 $412.00 $412.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.690 $0.690 $0.690 $0.027 $0.027 $0.027 $0.717 $0.717 $0.717
5 (b) Extension Period $1.392 $1.392 $1.392 $0.054 $0.054 $0.054 $1.446 $1.446 $1.446
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $9.094 $9.094 $9.094 $0.493 $0.493 $0.493 $9.587 $9.587 $9.587

10     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.095 $0.144 $0.102 $0.477 $0.442 $0.527
11 Subtotal Off -Peak Commodity Related Charges per GJ $9.476 $9.392 $9.519 $0.588 $0.637 $0.595 $10.064 $10.029 $10.114
12 (b) Extension Period
13     Commodity Cost Recovery $9.094 $9.094 $9.094 $0.493 $0.493 $0.493 $9.587 $9.587 $9.587
14     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.095 $0.144 $0.102 $0.477 $0.442 $0.527
15 Subtotal Extension Commodity Related Charges per GJ $9.476 $9.392 $9.519 $0.588 $0.637 $0.595 $10.064 $10.029 $10.114
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM $0.000 $0.000 $0.000 ($0.025) ($0.025) ($0.025) ($0.025) ($0.025) ($0.025)
22 6  MCRA $0.000 $0.000 $0.000 ($0.372) ($0.372) ($0.372) ($0.372) ($0.372) ($0.372)
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $10.166 $10.082 $10.209 $0.218 $0.267 $0.225 $10.384 $10.349 $10.434
26 (b) Extension Period $10.868 $10.784 $10.911 $0.245 $0.294 $0.252 $11.113 $11.078 $11.163

2006 Revenue Requirement, 

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate5 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 5
11:57  BCUC ORDER NO. G-131-05 / G-132-05

 RATE SCHEDULE 5 2006 Revenue Requirement, January 1, 2006
 GENERAL FIRM SERVICE Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $530.00 $530.00 $530.00 $21.00 $21.00 $21.00 $551.00 $551.00 $551.00
2
3
4 Demand Charge per GJ $13.250 $13.250 $13.250 $0.516 $0.516 $0.516 $13.766 $13.766 $13.766
5
6
7 Delivery Charge per gigajoule $0.536 $0.536 $0.536 $0.021 $0.021 $0.021 $0.557 $0.557 $0.557
8
9 Commodity Related Charges

10     Commodity Cost Recovery $9.094 $9.094 $9.094 $0.493 $0.493 $0.493 $9.587 $9.587 $9.587
11     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.095 $0.144 $0.102 $0.477 $0.442 $0.527
12 Subtotal Commodity Related Charges per GJ $9.476 $9.392 $9.519 $0.588 $0.637 $0.595 $10.064 $10.029 $10.114
13 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM $0.001 $0.001 $0.001 ($0.028) ($0.028) ($0.028) ($0.027) ($0.027) ($0.027)
15 6  MCRA $0.000 $0.000 $0.000 ($0.372) ($0.372) ($0.372) ($0.372) ($0.372) ($0.372)
16
17 Total Variable Cost per GJ $10.013 $9.929 $10.056 $0.209 $0.258 $0.216 $10.222 $10.187 $10.272
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate6 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 6
11:57  BCUC ORDER NO. G-131-05 / G-132-05

 RATE SCHEDULE 6: 2006 Revenue Requirement, January 1, 2006
 NGV - STATIONS Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $55.80 $55.80 $55.80 $2.00 $2.00 $2.00 $58.00 $58.00 $58.00
2
3
4 Delivery Charge per gigajoule $3.072 $3.072 $3.072 $0.120 $0.120 $0.120 $3.192 $3.192 $3.192
5
6 Commodity Related Charges
7     Commodity Cost Recovery $8.936 $8.936 $8.936 $0.502 $0.502 $0.502 $9.438 $9.438 $9.438
8     Midstream Cost Recovery $0.199 $0.134 $0.134 $0.170 $0.218 $0.218 $0.369 $0.352 $0.352
9 Subtotal Commodity Related Charges per GJ $9.135 $9.070 $9.070 $0.672 $0.720 $0.720 $9.807 $9.790 $9.790

10 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 3 ESM $0.000 $0.000 $0.000 ($0.051) ($0.051) ($0.051) ($0.051) ($0.051) ($0.051)
12 6  MCRA $0.000 $0.000 $0.000 ($0.184) ($0.184) ($0.184) ($0.184) ($0.184) ($0.184)
13
14
15 Total Variable Cost per GJ $12.207 $12.142 $12.142 $0.557 $0.605 $0.605 $12.764 $12.747 $12.747
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate6A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 6A
11:57  BCUC ORDER NO. G-131-05 / G-132-05

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line Existing 2006 Revenue Requirement, January 1, 2006
No. Particulars Rates Gas Cost and Rider Changes Interim Rates

(1) (2) (3) (4)

1 Lower Mainland Service Area
2 Basic Charge per Month $78.60 $3.10 $81.70
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.072 $0.120 $3.192
6 Commodity Related Charges
7     Commodity Cost Recovery $8.936 $0.502 $9.438
8     Midstream Cost Recovery $0.199 $0.170 $0.369
9 Subtotal Commodity Related Charges per GJ $9.135 $0.672 $9.807

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000
13 3 ESM $0.000 ($0.051) ($0.051)
14 6  MCRA $0.000 ($0.184) ($0.184)
15
16
17 Total Variable Cost per GJ $17.487 $0.557 $18.044
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate7 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 7
11:57  BCUC ORDER NO. G-131-05 / G-132-05

 RATE SCHEDULE 7: 2006 Revenue Requirement, January 1, 2006
 INTERRUPTIBLE SALES Existing 2005 Rates Gas Cost and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $795.00 $795.00 $795.00 $31.00 $31.00 $31.00 $826.00 $826.00 $826.00
2
3 Delivery Charge per gigajoule $0.895 $0.895 $0.895 $0.035 $0.035 $0.035 $0.930 $0.930 $0.930
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $9.094 $9.094 $9.094 $0.493 $0.493 $0.493 $9.587 $9.587 $9.587
8     Midstream Cost Recovery $0.382 $0.298 $0.425 $0.095 $0.144 $0.102 $0.477 $0.442 $0.527
9 Subtotal Commodity Related Charges per GJ $9.476 $9.392 $9.519 $0.588 $0.637 $0.595 $10.064 $10.029 $10.114

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
20 3 ESM $0.001 $0.001 $0.001 ($0.017) ($0.017) ($0.017) ($0.016) ($0.016) ($0.016)
21 6  MCRA $0.000 $0.000 $0.000 ($0.372) ($0.372) ($0.372) ($0.372) ($0.372) ($0.372)
22
23
24
25 Total Variable Cost per GJ $10.372 $10.288 $10.415 $0.234 $0.283 $0.241 $10.606 $10.571 $10.656

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2

Rate22 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 8
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 22
11:57  BCUC ORDER NO. G-132-05

RATE SCHEDULE 22: 2006 Revenue Requirement January 1, 2006
LARGE INDUSTRIAL T-SERVICE Existing 2005 Rates and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $3,313.00 $3,313.00 $3,313.00 $129.00 $129.00 $129.00 $3,442.00 $3,442.00 $3,442.00

2
3 Delivery Charge (Interr. MTQ) $0.663 $0.663 $0.663 $0.026 $0.026 $0.026 $0.689 $0.689 $0.689

4
5
6 Charges per GJ for UOR Gas
7
8
9 Demand Surcharge per GJ $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00

10
11 Balancing Service per GJ
12   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.000 $0.000 $0.000 $0.30 $0.30 n/a 
13   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.000 $0.000 $0.000 $1.10 $1.10 n/a 
14
15
16 Charges per GJ for Backstopping Gas
17
18
19 Administration Charge $70.00 $70.00 $70.00 $3.00 $3.00 $3.00 $73.00 $73.00 $73.00
20
21 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22 3 ESM $0.000 $0.000 $0.000 ($0.012) ($0.012) ($0.012) ($0.012) ($0.012) ($0.012)
23

24
25
26
27 Total Variable Cost per GJ $0.663 $0.663 $0.663 $0.014 $0.014 $0.014 $0.677 $0.677 $0.677

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate22A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 9
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 22A
11:57  BCUC ORDER NO. G-132-05

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

 
Line Existing 2006 Revenue Requirement January 1, 2006
No.               Particulars Rates and Rider Changes Interim Rates

(1) (2) (3) (4)
1 Basic Charge per Month $4,350.00 $169.00 $4,519.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $10.639 $0.414 $11.053
5 (b) Firm MTQ $0.075 $0.003 $0.078
6
7 Delivery Charge per GJ - Interr MTQ $0.850 $0.033 $0.883
8
9 Charges per GJ for UOR Gas

10
11
12 Demand Surchage per GJ $17.00 $0.00 $17.00
13
14 Balancing Service per GJ
15   (a) between and including Apr. 1 and Oct. 31 $0.300 $0.00 $0.300
16   (b) between and including Nov. 1 and Mar. 31 $1.100 $0.00 $1.100
17
18 Charges per GJ for Backstopping Gas
19
20
21 Replacement Gas Sumas Daily Price Sumas Daily Price
22 plus 20 Percent plus 20 Percent
23

24 Administration Charge $70.00 $3.00 $73.00
25
26 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000
27 3 ESM $0.000 ($0.010) ($0.010)
28
29 Total Variable Cost per GJ
30   (a)  Firm MTQ $0.075 ($0.007) $0.068

31
32   (b)  Interruptible MTQ $0.850 $0.023 $0.873

1

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate22B CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 10
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 22B
11:57  BCUC ORDER NO. G-132-05

RATE SCHEDULE 22B: 2006 Revenue Requirement January 1, 2006
LARGE INDUSTRIAL T-SERVICE Existing 2005 Ratesand Rider C and Rider Changes Interim Rates

  Line Columbia Elkview Columbia Elkview Columbia Elkview
   No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

 (1) (2)  (3)  (4) (5) (6) (7)
1 Basic Charge per Month $4,103.00 $4,103.00 $160.00 $160.00 $4,263.00 $4,263.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $6.779 $1.539 $0.264 $0.060 $7.043 $1.599
5 (b) Firm MTQ $0.073 $0.073 $0.003 $0.003 $0.076 $0.076
6
7 Delivery Charge per GJ - Interr MTQ
8   (a) between and including Apr. 1 and Oct. 31 $0.675 $0.168 $0.026 $0.007 $0.701 $0.175
9   (b) between and including Nov. 1 and Mar. 31 $0.973 $0.242 $0.038 $0.009 $1.011 $0.251

10
11 Charges per GJ for UOR Gas
12
13
14 Demand Surcharge per GJ $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
15
16 Charges per GJ for Backstopping Gas
17
18
19
20 Administration Charge $70.00 $70.00 $3.00 $3.00 $73.00 $73.00
21

22 Riders:      Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23                  ESM $0.000 $0.000 ($0.008) ($0.004) ($0.008) ($0.004)
24
25
26
27
28
29
30 Total Variable Cost per GJ 
31   (a)  Firm MTQ $0.073 $0.073 ($0.005) ($0.001) $0.068 $0.072
32   (b)  Interruptible MTQ  -  Summer $0.675 $0.168 $0.018 $0.003 $0.693 $0.171
33                                        -  Winter $0.973 $0.242 $0.030 $0.005 $1.003 $0.247

34

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.
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Oct 2005 TGI Tariff Annual Review2 TERASEN GAS INC. TAB  2
Rate23 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 11
1/20/2006 EFFECTIVE JANUARY 1, 2006             SCHEDULE 23
11:57  BCUC ORDER NO. G-132-05

RATE SCHEDULE 23: 2006 Revenue Requirement January 1, 2006
LARGE COMMERCIAL T-SERVICE Existing 2005 Rates and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $119.83 $119.83 $119.83 $4.67 $4.67 $4.67 $124.50 $124.50 $124.50
2
3
4 Delivery Charge per GJ $1.932 $1.932 $1.932 $0.075 $0.075 $0.075 $2.007 $2.007 $2.007
5
6 Administration Charge $70.00 $70.00 $70.00 $3.00 $3.00 $3.00 $73.00 $73.00 $73.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per GJ for UOR Gas
13
14 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
15 3 ESM $0.001 $0.001 $0.001 ($0.038) ($0.038) ($0.038) ($0.037) ($0.037) ($0.037)
16 5  RSAM  $0.143 $0.143 $0.143 $0.023 $0.023 $0.023 $0.166 $0.166 $0.166
17
18
19
20 Total Variable Cost per GJ $2.076 $2.076 $2.076 $0.060 $0.060 $0.060 $2.136 $2.136 $2.136

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 25
11:57  BCUC ORDER NO. G-132-05

 RATE SCHEDULE 25 2006 Revenue Requirement January 1, 2006
 GENERAL FIRM T-SERVICE Existing 2005 Rates and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $530.00 $530.00 $530.00 $21.00 $21.00 $21.00 $551.00 $551.00 $551.00
2
3 Demand Charge per GJ $13.250 $13.250 $13.250 $0.516 $0.516 $0.516 $13.766 $13.766 $13.766
4
5
6 Delivery Charge (Interr. MTQ) $0.536 $0.536 $0.536 $0.021 $0.021 $0.021 $0.557 $0.557 $0.557
7
8 Administration Charge $70.00 $70.00 $70.00 $3.00 $3.00 $3.00 $73.00 $73.00 $73.00
9

10 Sales
11   (a) Charge per GJ for Balancing Gas  
12   (b) Charge per GJ for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per GJ for UOR Gas
15
16
17
18 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
19 3 ESM $0.001 $0.001 $0.001 ($0.028) ($0.028) ($0.028) ($0.027) ($0.027) ($0.027)
20
21
22 Total Variable Cost per GJ $0.537 $0.537 $0.537 ($0.007) ($0.007) ($0.007) $0.530 $0.530 $0.530

Balancing, Backstopping, Replacement and UOR
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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Rate27 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 13
1/20/2006 EFFECTIVE JANUARY 1, 2006 SCHEDULE 27
11:57  BCUC ORDER NO. G-132-05

 RATE SCHEDULE 27: 2006 Revenue Requirement January 1, 2006
 INTERRUPTIBLE T-SERVICE Existing 2005 Rates and Rider Changes Interim Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $795.00 $795.00 $795.00 $31.00 $31.00 $31.00 $826.00 $826.00 $826.00
2
3
4 Delivery Charge (Interr. MTQ) $0.895 $0.895 $0.895 $0.035 $0.035 $0.035 $0.930 $0.930 $0.930
5
6 Administration Charge $70.00 $70.00 $70.00 $3.00 $3.00 $3.00 $73.00 $73.00 $73.00
7

8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Charge per GJ for UOR Gas
12
13 Riders: 2 Reserved for Future Use $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM $0.001 $0.001 $0.001 ($0.017) ($0.017) ($0.017) ($0.016) ($0.016) ($0.016)
15
16
17 Total Variable Cost per GJ $0.896 $0.896 $0.896 $0.018 $0.018 $0.018 $0.914 $0.914 $0.914

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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 2006 TGI Apr 1 - commodity cost TERASEN GAS INC. TAB  2
Rate1 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

EFFECTIVE APRIL 1, 2006 SCHEDULE 1
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 1: 2006 Revenue Requirement, April 1, 2006
 RESIDENTIAL SERVICE Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $11.12 $11.12 $11.12 $0.04 $0.04 $0.04 $11.16 $11.16 $11.16

3
4 Delivery Charge per gigajoule $2.781 $2.781 $2.781 $0.010 $0.010 $0.010 $2.791 $2.791 $2.791
5
6 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.010 $0.010 $0.010 $0.010 $0.010 $0.010
7 3 ESM ($0.063) ($0.063) ($0.063) $0.000 $0.000 $0.000 ($0.063) ($0.063) ($0.063)
8 5  RSAM  $0.166 $0.166 $0.166 $0.000 $0.000 $0.000 $0.166 $0.166 $0.166
9 Subtotal Delivery Margin Related Charges per GJ $2.884 $2.884 $2.884 $0.020 $0.020 $0.020 $2.904 $2.904 $2.904

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $9.774 $9.774 $9.774 ($2.112) ($2.112) ($2.112) $7.662 $7.662 $7.662
13 Midstream Gas Cost Recovery Charge per GJ $0.613 $0.556 $0.642 $0.000 $0.000 $0.000 $0.613 $0.556 $0.642
14 Riders: 1  Propane Surcharge (Revelstoke only) $5.347 $1.648  $6.995
15 6  MCRA ($0.606) ($0.606) ($0.606) $0.464 $0.464 $0.464 ($0.142) ($0.142) ($0.142)
16 9 Stable Rate Recovery $0.004 $0.004 $0.004 $0.000 $0.000 $0.000 $0.004 $0.004 $0.004
17 Subtotal Commodity Related Charges per GJ $9.785 $9.728 $9.814 ($1.648) ($1.648) ($1.648) $8.137 $8.080 $8.166

18

19 Total Variable Cost per GJ $12.669 $12.612 $12.698 ($1.628) ($1.628) ($1.628) $11.041 $10.984 $11.070

20
21 Revelstoke Variable Cost per GJ
22  (Includes Riders 1 & 6, Excludes Rider 9) $17.955 $0.020 $17.975



 2006 TGI Apr 1 - commodity cost TERASEN GAS INC. TAB  2
Rate2 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE APRIL 1, 2006 SCHEDULE 2
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 2: 2006 Revenue Requirement, April 1, 2006
 SMALL COMMERCIAL SERVICE Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $23.33 $23.33 $23.33 $0.09 $0.09 $0.09 $23.42 $23.42 $23.42
3
4 Delivery Charge per gigajoule $2.328 $2.328 $2.328 $0.009 $0.009 $0.009 $2.337 $2.337 $2.337
5
6 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.008 $0.008 $0.008 $0.008 $0.008 $0.008
7 3 ESM ($0.049) ($0.049) ($0.049) $0.000 $0.000 $0.000 ($0.049) ($0.049) ($0.049)
8 5  RSAM  $0.166 $0.166 $0.166 $0.000 $0.000 $0.000 $0.166 $0.166 $0.166
9 Subtotal Delivery Margin Related Charges per GJ $2.445 $2.445 $2.445 $0.017 $0.017 $0.017 $2.462 $2.462 $2.462

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $9.797 $9.797 $9.797 ($2.124) ($2.124) ($2.124) $7.673 $7.673 $7.673
13 Midstream Gas Cost Recovery Charge per GJ $0.630 $0.570 $0.656 $0.000 $0.000 $0.000 $0.630 $0.570 $0.656
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.248 $1.660  $5.908
15 6  MCRA ($0.635) ($0.635) ($0.635) $0.464 $0.464 $0.464 ($0.171) ($0.171) ($0.171)
16 8 Unbundling Recovery $0.045 $0.045 $0.045 $0.000 $0.000 $0.000 $0.045 $0.045 $0.045
17 Subtotal Commodity Related Charges per GJ $9.837 $9.777 $9.863 ($1.660) ($1.660) ($1.660) $8.177 $8.117 $8.203
18
19
20 Total Variable Cost per GJ $12.282 $12.222 $12.308 ($1.643) ($1.643) ($1.643) $10.639 $10.579 $10.665

21
22 Revelstoke Variable Cost per GJ
23  (Includes Riders 1 & 6, Excludes Rider 8) $16.425 $0.017 $16.442

1



 2006 TGI Apr 1 - commodity cost TERASEN GAS INC. TAB  2
Rate3 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

EFFECTIVE APRIL 1, 2006 SCHEDULE 3
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 3: 2006 Revenue Requirement, April 1, 2006
 LARGE COMMERCIAL SERVICE Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $124.50 $124.50 $124.50 $0.45 $0.45 $0.45 $124.95 $124.95 $124.95
3
4 Delivery Charge per gigajoule $2.007 $2.007 $2.007 $0.007 $0.007 $0.007 $2.014 $2.014 $2.014
5
6 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.005 $0.005 $0.005 $0.005 $0.005 $0.005
7 3 ESM ($0.037) ($0.037) ($0.037) $0.000 $0.000 $0.000 ($0.037) ($0.037) ($0.037)
8 5  RSAM  $0.166 $0.166 $0.166 $0.000 $0.000 $0.000 $0.166 $0.166 $0.166
9 Subtotal Delivery Margin Related Charges per GJ $2.136 $2.136 $2.136 $0.012 $0.012 $0.012 $2.148 $2.148 $2.148

10
11 Commodity Related Charges
12     Commodity Cost Recovery $9.699 $9.699 $9.699 ($2.072) ($2.072) ($2.072) $7.627 $7.627 $7.627
13     Midstream Cost Recovery $0.559 $0.510 $0.596 $0.000 $0.000 $0.000 $0.559 $0.510 $0.596
14 Riders: 1  Propane Surcharge (Revelstoke only) $4.284 $1.611  $5.895
15 6  MCRA ($0.513) ($0.513) ($0.513) $0.461 $0.461 $0.461 ($0.052) ($0.052) ($0.052)
16 8 Unbundling Recovery $0.045 $0.045 $0.045 $0.000 $0.000 $0.000 $0.045 $0.045 $0.045
17 Subtotal Commodity Related Charges per GJ $9.790 $9.741 $9.827 ($1.611) ($1.611) ($1.611) $8.179 $8.130 $8.216
18
19 Total Variable Cost per GJ $11.926 $11.877 $11.963 ($1.599) ($1.599) ($1.599) $10.327 $10.278 $10.364

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Riders 1 & 6, Excludes Rider 8) $16.116 $0.012 $16.128



 2006 TGI Apr 1 - commodity cost TERASEN GAS INC. TAB  2
Rate4 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE  4

EFFECTIVE APRIL 1, 2006 SCHEDULE 4
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 4: April 1, 2006
 SEASONAL SERVICE Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $412.00 $412.00 $412.00 $2.00 $2.00 $2.00 $414.00 $414.00 $414.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.717 $0.717 $0.717 $0.002 $0.002 $0.002 $0.719 $0.719 $0.719
5 (b) Extension Period $1.446 $1.446 $1.446 $0.005 $0.005 $0.005 $1.451 $1.451 $1.451
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $9.587 $9.587 $9.587 ($2.012) ($2.012) ($2.012) $7.575 $7.575 $7.575

10     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.000 $0.000 $0.000 $0.477 $0.442 $0.527
11 Subtotal Off -Peak Commodity Related Charges per GJ $10.064 $10.029 $10.114 ($2.012) ($2.012) ($2.012) $8.052 $8.017 $8.102
12 (b) Extension Period
13     Commodity Cost Recovery $9.587 $9.587 $9.587 ($2.012) ($2.012) ($2.012) $7.575 $7.575 $7.575
14     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.000 $0.000 $0.000 $0.477 $0.442 $0.527
15 Subtotal Extension Commodity Related Charges per GJ $10.064 $10.029 $10.114 ($2.012) ($2.012) ($2.012) $8.052 $8.017 $8.102
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM ($0.025) ($0.025) ($0.025) $0.000 $0.000 $0.000 ($0.025) ($0.025) ($0.025)
22 6  MCRA ($0.372) ($0.372) ($0.372) $0.456 $0.456 $0.456 $0.084 $0.084 $0.084
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $10.384 $10.349 $10.434 ($1.554) ($1.554) ($1.554) $8.830 $8.795 $8.880
26 (b) Extension Period $11.113 $11.078 $11.163 ($1.551) ($1.551) ($1.551) $9.562 $9.527 $9.612

2006 Revenue Requirement, 

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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EFFECTIVE APRIL 1, 2006 SCHEDULE 5
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 5 2006 Revenue Requirement, April 1, 2006
 GENERAL FIRM SERVICE Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $551.00 $551.00 $551.00 $2.00 $2.00 $2.00 $553.00 $553.00 $553.00
2
3
4 Demand Charge per GJ $13.766 $13.766 $13.766 $0.050 $0.050 $0.050 $13.816 $13.816 $13.816
5
6
7 Delivery Charge per gigajoule $0.557 $0.557 $0.557 $0.002 $0.002 $0.002 $0.559 $0.559 $0.559
8
9 Commodity Related Charges

10     Commodity Cost Recovery $9.587 $9.587 $9.587 ($2.012) ($2.012) ($2.012) $7.575 $7.575 $7.575
11     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.000 $0.000 $0.000 $0.477 $0.442 $0.527
12 Subtotal Commodity Related Charges per GJ $10.064 $10.029 $10.114 ($2.012) ($2.012) ($2.012) $8.052 $8.017 $8.102
13 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
14 3 ESM ($0.027) ($0.027) ($0.027) $0.000 $0.000 $0.000 ($0.027) ($0.027) ($0.027)
15 6  MCRA ($0.372) ($0.372) ($0.372) $0.456 $0.456 $0.456 $0.084 $0.084 $0.084
16
17 Total Variable Cost per GJ $10.222 $10.187 $10.272 ($1.551) ($1.551) ($1.551) $8.671 $8.636 $8.721
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EFFECTIVE APRIL 1, 2006 SCHEDULE 6
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 6: 2006 Revenue Requirement, April 1, 2006
 NGV - STATIONS Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $58.00 $58.00 $58.00 $0.00 $0.00 $0.00 $58.00 $58.00 $58.00
2
3
4 Delivery Charge per gigajoule $3.192 $3.192 $3.192 $0.011 $0.011 $0.011 $3.203 $3.203 $3.203
5
6 Commodity Related Charges
7     Commodity Cost Recovery $9.438 $9.438 $9.438 ($1.933) ($1.933) ($1.933) $7.505 $7.505 $7.505
8     Midstream Cost Recovery $0.369 $0.352 $0.352 $0.000 $0.000 $0.000 $0.369 $0.352 $0.352
9 Subtotal Commodity Related Charges per GJ $9.807 $9.790 $9.790 ($1.933) ($1.933) ($1.933) $7.874 $7.857 $7.857

10 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.004 $0.004 $0.004 $0.004 $0.004 $0.004
11 3 ESM ($0.051) ($0.051) ($0.051) $0.000 $0.000 $0.000 ($0.051) ($0.051) ($0.051)
12 6  MCRA ($0.184) ($0.184) ($0.184) $0.451 $0.451 $0.451 $0.267 $0.267 $0.267
13
14
15 Total Variable Cost per GJ $12.764 $12.747 $12.747 ($1.467) ($1.467) ($1.467) $11.297 $11.280 $11.280
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EFFECTIVE APRIL 1, 2006 SCHEDULE 6A
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line Existing 2006 Revenue Requirement, April 1, 2006
No. Particulars Rates Gas Cost and Rider Changes Proposed Rates

(1) (2) (3) (4)

1 Lower Mainland Service Area
2 Basic Charge per Month $81.70 ($0.10) $81.60
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.192 $0.011 $3.203
6 Commodity Related Charges
7     Commodity Cost Recovery $9.438 ($1.933) $7.505
8     Midstream Cost Recovery $0.369 $0.000 $0.369
9 Subtotal Commodity Related Charges per GJ $9.807 ($1.933) $7.874

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.004 $0.004
13 3 ESM ($0.051) $0.000 ($0.051)
14 6  MCRA ($0.184) $0.451 $0.267
15
16
17 Total Variable Cost per GJ $18.044 ($1.467) $16.577
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EFFECTIVE APRIL 1, 2006 SCHEDULE 7
 BCUC ORDER NO. G-14-06 / G-25-06

 RATE SCHEDULE 7: 2006 Revenue Requirement, April 1, 2006
 INTERRUPTIBLE SALES Existing Jan. 1, 2006 Interim Rates Gas Cost and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $826.00 $826.00 $826.00 $3.00 $3.00 $3.00 $829.00 $829.00 $829.00
2
3 Delivery Charge per gigajoule $0.930 $0.930 $0.930 $0.003 $0.003 $0.003 $0.933 $0.933 $0.933
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $9.587 $9.587 $9.587 ($2.012) ($2.012) ($2.012) $7.575 $7.575 $7.575
8     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.000 $0.000 $0.000 $0.477 $0.442 $0.527
9 Subtotal Commodity Related Charges per GJ $10.064 $10.029 $10.114 ($2.012) ($2.012) ($2.012) $8.052 $8.017 $8.102

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.002 $0.002 $0.002 $0.002 $0.002 $0.002
20 3 ESM ($0.016) ($0.016) ($0.016) $0.000 $0.000 $0.000 ($0.016) ($0.016) ($0.016)
21 6  MCRA ($0.372) ($0.372) ($0.372) $0.456 $0.456 $0.456 $0.084 $0.084 $0.084
22
23
24
25 Total Variable Cost per GJ $10.606 $10.571 $10.656 ($1.551) ($1.551) ($1.551) $9.055 $9.020 $9.105

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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Rate22 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 8
EFFECTIVE APRIL 1, 2006 SCHEDULE 22

 BCUC ORDER NO. G-14-06

RATE SCHEDULE 22: 2006 Revenue Requirement April 1, 2006
LARGE INDUSTRIAL T-SERVICE Existing Jan. 1, 2006 Interim Rates and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $3,442.00 $3,442.00 $3,442.00 $12.00 $12.00 $12.00 $3,454.00 $3,454.00 $3,454.00

2
3 Delivery Charge (Interr. MTQ) $0.689 $0.689 $0.689 $0.002 $0.002 $0.002 $0.691 $0.691 $0.691

4
5
6 Charges per GJ for UOR Gas
7
8
9 Demand Surcharge per GJ $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00

10
11 Balancing Service per GJ
12   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.000 $0.000 $0.000 $0.30 $0.30 n/a 
13   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.000 $0.000 $0.000 $1.10 $1.10 n/a 
14
15
16 Charges per GJ for Backstopping Gas
17
18
19 Administration Charge $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
20
21 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.002 $0.002 $0.002 $0.002 $0.002 $0.002
22 3 ESM ($0.012) ($0.012) ($0.012) $0.000 $0.000 $0.000 ($0.012) ($0.012) ($0.012)
23

24
25
26
27 Total Variable Cost per GJ $0.677 $0.677 $0.677 $0.004 $0.004 $0.004 $0.681 $0.681 $0.681

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



 2006 TGI Apr 1 - commodity cost TERASEN GAS INC. TAB  2
Rate22A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 9

EFFECTIVE APRIL 1, 2006 SCHEDULE 22A
 BCUC ORDER NO. G-14-06

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

 
Line Existing 2006 Revenue Requirement April 1, 2006
No.               Particulars Rates and Rider Changes Proposed Rates

(1) (2) (3) (4)
1 Basic Charge per Month $4,519.00 $17.00 $4,536.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $11.053 $0.040 $11.093
5 (b) Firm MTQ $0.078 $0.000 $0.078
6
7 Delivery Charge per GJ - Interr MTQ $0.883 $0.003 $0.886
8
9 Charges per GJ for UOR Gas

10
11
12 Demand Surchage per GJ $17.00 $0.00 $17.00
13
14 Balancing Service per GJ
15   (a) between and including Apr. 1 and Oct. 31 $0.300 $0.00 $0.300
16   (b) between and including Nov. 1 and Mar. 31 $1.100 $0.00 $1.100
17
18 Charges per GJ for Backstopping Gas
19
20
21 Replacement Gas Sumas Daily Price Sumas Daily Price
22 plus 20 Percent plus 20 Percent
23

24 Administration Charge $73.00 $0.00 $73.00
25
26 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.001 $0.001
27 3 ESM ($0.010) $0.000 ($0.010)
28
29 Total Variable Cost per GJ
30   (a)  Firm MTQ $0.068 $0.001 $0.069

31
32   (b)  Interruptible MTQ $0.873 $0.004 $0.877

1

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE APRIL 1, 2006             SCHEDULE 23
 BCUC ORDER NO. G-14-06

RATE SCHEDULE 23: 2006 Revenue Requirement April 1, 2006
LARGE COMMERCIAL T-SERVICE Existing Jan. 1, 2006 Interim Rates and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $124.50 $124.50 $124.50 $0.45 $0.45 $0.45 $124.95 $124.95 $124.95
2
3
4 Delivery Charge per GJ $2.007 $2.007 $2.007 $0.007 $0.007 $0.007 $2.014 $2.014 $2.014
5
6 Administration Charge $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per GJ for UOR Gas
13
14 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.005 $0.005 $0.005 $0.005 $0.005 $0.005
15 3 ESM ($0.037) ($0.037) ($0.037) $0.000 $0.000 $0.000 ($0.037) ($0.037) ($0.037)
16 5  RSAM  $0.166 $0.166 $0.166 $0.000 $0.000 $0.000 $0.166 $0.166 $0.166
17
18
19
20 Total Variable Cost per GJ $2.136 $2.136 $2.136 $0.012 $0.012 $0.012 $2.148 $2.148 $2.148

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE APRIL 1, 2006 SCHEDULE 25
 BCUC ORDER NO. G-14-06

 RATE SCHEDULE 25 2006 Revenue Requirement April 1, 2006
 GENERAL FIRM T-SERVICE Existing Jan. 1, 2006 Interim Rates and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $551.00 $551.00 $551.00 $2.00 $2.00 $2.00 $553.00 $553.00 $553.00
2
3 Demand Charge per GJ $13.766 $13.766 $13.766 $0.050 $0.050 $0.050 $13.816 $13.816 $13.816
4
5
6 Delivery Charge (Interr. MTQ) $0.557 $0.557 $0.557 $0.002 $0.002 $0.002 $0.559 $0.559 $0.559
7
8 Administration Charge $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
9

10 Sales
11   (a) Charge per GJ for Balancing Gas  
12   (b) Charge per GJ for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per GJ for UOR Gas
15
16
17
18 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
19 3 ESM ($0.027) ($0.027) ($0.027) $0.000 $0.000 $0.000 ($0.027) ($0.027) ($0.027)
20
21
22 Total Variable Cost per GJ $0.530 $0.530 $0.530 $0.005 $0.005 $0.005 $0.535 $0.535 $0.535

Balancing, Backstopping, Replacement and UOR
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE APRIL 1, 2006 SCHEDULE 27
 BCUC ORDER NO. G-14-06

 RATE SCHEDULE 27: 2006 Revenue Requirement April 1, 2006
 INTERRUPTIBLE T-SERVICE Existing Jan. 1, 2006 Interim Rates and Rider Changes Proposed Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $826.00 $826.00 $826.00 $3.00 $3.00 $3.00 $829.00 $829.00 $829.00
2
3
4 Delivery Charge (Interr. MTQ) $0.930 $0.930 $0.930 $0.003 $0.003 $0.003 $0.933 $0.933 $0.933
5
6 Administration Charge $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
7

8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Charge per GJ for UOR Gas
12
13 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.002 $0.002 $0.002 $0.002 $0.002 $0.002
14 3 ESM ($0.016) ($0.016) ($0.016) $0.000 $0.000 $0.000 ($0.016) ($0.016) ($0.016)
15
16
17 Total Variable Cost per GJ $0.914 $0.914 $0.914 $0.005 $0.005 $0.005 $0.919 $0.919 $0.919

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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Rate1 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 1
11:34  BCUC ORDER NO. G-160-06, G-167-06, G-170-06, G-169-06

 RATE SCHEDULE 1: 2007 Revenue Requirement, January 1, 2007
 RESIDENTIAL SERVICE Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $11.16 $11.16 $11.16 ($0.22) ($0.22) ($0.22) $10.94 $10.94 $10.94

3
4 Delivery Charge per gigajoule $2.791 $2.791 $2.791 ($0.055) ($0.055) ($0.055) $2.736 $2.736 $2.736
5
6 Riders: 2 Revenue shortfall - 2006Q1 $0.010 $0.010 $0.010 ($0.010) ($0.010) ($0.010) $0.000 $0.000 $0.000
7 3 ESM ($0.063) ($0.063) ($0.063) ($0.045) ($0.045) ($0.045) ($0.108) ($0.108) ($0.108)
8 5 RSAM  $0.166 $0.166 $0.166 ($0.021) ($0.021) ($0.021) $0.145 $0.145 $0.145
9 Subtotal Delivery Margin Related Charges per GJ $2.904 $2.904 $2.904 ($0.131) ($0.131) ($0.131) $2.773 $2.773 $2.773

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.662 $7.662 $7.662 $0.000 $0.000 $0.000 $7.662 $7.662 $7.662
13 Midstream Gas Cost Recovery Charge per GJ $0.613 $0.556 $0.642 $0.246 $0.294 $0.270 $0.859 $0.850 $0.912
14 Riders: 1  Propane Surcharge (Revelstoke only) $8.183 ($3.136)  $5.047
15 6  MCRA ($0.142) ($0.142) ($0.142) $0.142 $0.142 $0.142 $0.000 $0.000 $0.000
16 9 Stable Rate Recovery $0.004 $0.004 $0.004 ($0.003) ($0.003) ($0.003) $0.001 $0.001 $0.001
17 Subtotal Commodity Related Charges per GJ $8.137 $8.080 $8.166 $0.385 $0.433 $0.409 $8.522 $8.513 $8.575

18

19 Total Variable Cost per GJ $11.041 $10.984 $11.070 $0.254 $0.302 $0.278 $11.295 $11.286 $11.348

20
21 Revelstoke Variable Cost per GJ
22  (Includes Riders 1 & 6, Excludes Rider 9) $19.163 ($2.831) $16.332
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Rate2 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 2
11:34  BCUC ORDER NO. G-160-06, G-167-06, G-170-06, G-169-06

 RATE SCHEDULE 2: 2007 Revenue Requirement, January 1, 2007
 SMALL COMMERCIAL SERVICE Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $23.42 $23.42 $23.42 ($0.46) ($0.46) ($0.46) $22.96 $22.96 $22.96
3
4 Delivery Charge per gigajoule $2.337 $2.337 $2.337 ($0.046) ($0.046) ($0.046) $2.291 $2.291 $2.291
5
6 Riders: 2 Revenue shortfall - 2006Q1 $0.008 $0.008 $0.008 ($0.008) ($0.008) ($0.008) $0.000 $0.000 $0.000
7 3 ESM ($0.049) ($0.049) ($0.049) ($0.035) ($0.035) ($0.035) ($0.084) ($0.084) ($0.084)
8 5 RSAM  $0.166 $0.166 $0.166 ($0.021) ($0.021) ($0.021) $0.145 $0.145 $0.145
9 Subtotal Delivery Margin Related Charges per GJ $2.462 $2.462 $2.462 ($0.110) ($0.110) ($0.110) $2.352 $2.352 $2.352

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.673 $7.673 $7.673 $0.000 $0.000 $0.000 $7.673 $7.673 $7.673
13 Midstream Gas Cost Recovery Charge per GJ $0.630 $0.570 $0.656 $0.235 $0.286 $0.262 $0.865 $0.856 $0.918
14 Riders: 1  Propane Surcharge (Revelstoke only) $7.096 ($3.157)  $3.939
15 6  MCRA ($0.171) ($0.171) ($0.171) $0.171 $0.171 $0.171 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.045 $0.045 $0.045 $0.008 $0.008 $0.008 $0.053 $0.053 $0.053
17 Subtotal Commodity Related Charges per GJ $8.177 $8.117 $8.203 $0.414 $0.465 $0.441 $8.591 $8.582 $8.644
18
19
20 Total Variable Cost per GJ $10.639 $10.579 $10.665 $0.304 $0.355 $0.331 $10.943 $10.934 $10.996

21
22 Revelstoke Variable Cost per GJ
23  (Includes Riders 1 & 6, Excludes Rider 8) $17.630 ($2.810) $14.820

1



Tariff2k7Jan1 Annual Review Update Rates 1 to 7 TERASEN GAS INC. TAB  1
Rate3 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 3
11:34  BCUC ORDER NO. G-160-06, G-167-06, G-170-06, G-169-06

 RATE SCHEDULE 3: 2007 Revenue Requirement, January 1, 2007
 LARGE COMMERCIAL SERVICE Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $124.95 $124.95 $124.95 ($2.47) ($2.47) ($2.47) $122.48 $122.48 $122.48
3
4 Delivery Charge per gigajoule $2.014 $2.014 $2.014 ($0.040) ($0.040) ($0.040) $1.974 $1.974 $1.974
5
6 Riders: 2 Revenue shortfall - 2006Q1 $0.005 $0.005 $0.005 ($0.005) ($0.005) ($0.005) $0.000 $0.000 $0.000
7 3 ESM ($0.037) ($0.037) ($0.037) ($0.028) ($0.028) ($0.028) ($0.065) ($0.065) ($0.065)
8 5 RSAM  $0.166 $0.166 $0.166 ($0.021) ($0.021) ($0.021) $0.145 $0.145 $0.145
9 Subtotal Delivery Margin Related Charges per GJ $2.148 $2.148 $2.148 ($0.094) ($0.094) ($0.094) $2.054 $2.054 $2.054

10
11 Commodity Related Charges
12     Commodity Cost Recovery $7.627 $7.627 $7.627 $0.000 $0.000 $0.000 $7.627 $7.627 $7.627
13     Midstream Cost Recovery $0.559 $0.510 $0.596 $0.202 $0.246 $0.221 $0.761 $0.756 $0.817
14 Riders: 1  Propane Surcharge (Revelstoke only) $7.083 ($2.998)  $4.085
15 6  MCRA ($0.052) ($0.052) ($0.052) $0.052 $0.052 $0.052 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.045 $0.045 $0.045 $0.008 $0.008 $0.008 $0.053 $0.053 $0.053
17 Subtotal Commodity Related Charges per GJ $8.179 $8.130 $8.216 $0.262 $0.306 $0.281 $8.441 $8.436 $8.497
18
19 Total Variable Cost per GJ $10.327 $10.278 $10.364 $0.168 $0.212 $0.187 $10.495 $10.490 $10.551

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Riders 1 & 6, Excludes Rider 8) $17.316 ($2.794) $14.522
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Rate4 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE  4
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 4
11:34  BCUC ORDER NO. G-160-06, G-167-06

 RATE SCHEDULE 4: January 1, 2007
 SEASONAL SERVICE Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $414.00 $414.00 $414.00 ($8.00) ($8.00) ($8.00) $406.00 $406.00 $406.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.719 $0.719 $0.719 ($0.014) ($0.014) ($0.014) $0.705 $0.705 $0.705
5 (b) Extension Period $1.451 $1.451 $1.451 ($0.029) ($0.029) ($0.029) $1.422 $1.422 $1.422
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $7.575 $7.575 $7.575 $0.000 $0.000 $0.000 $7.575 $7.575 $7.575

10     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.137 $0.173 $0.149 $0.614 $0.615 $0.676
11 Subtotal Off -Peak Commodity Related Charges per GJ $8.052 $8.017 $8.102 $0.137 $0.173 $0.149 $8.189 $8.190 $8.251
12 (b) Extension Period
13     Commodity Cost Recovery $7.575 $7.575 $7.575 $0.000 $0.000 $0.000 $7.575 $7.575 $7.575
14     Midstream Cost Recovery $0.477 $0.442 $0.676 $0.137 $0.173 $0.000 $0.614 $0.615 $0.676
15 Subtotal Extension Commodity Related Charges per GJ $8.052 $8.017 $8.251 $0.137 $0.173 $0.000 $8.189 $8.190 $8.251
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 Revenue shortfall - 2006Q1 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM ($0.025) ($0.025) ($0.025) ($0.012) ($0.012) ($0.012) ($0.037) ($0.037) ($0.037)
22 6  MCRA $0.084 $0.084 $0.084 ($0.084) ($0.084) ($0.084) $0.000 $0.000 $0.000
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $8.830 $8.795 $8.880 $0.027 $0.063 $0.039 $8.857 $8.858 $8.919
26 (b) Extension Period $9.562 $9.527 $9.761 $0.012 $0.048 ($0.125) $9.574 $9.575 $9.636

2007 Revenue Requirement, 

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.
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12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 5
11:34  BCUC ORDER NO. G-160-06, G-167-06

 RATE SCHEDULE 5 2007 Revenue Requirement, January 1, 2007
 GENERAL FIRM SERVICE Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $553.00 $553.00 $553.00 ($11.00) ($11.00) ($11.00) $542.00 $542.00 $542.00
2
3
4 Demand Charge per GJ $13.816 $13.816 $13.816 ($0.273) ($0.273) ($0.273) $13.543 $13.543 $13.543
5
6
7 Delivery Charge per gigajoule $0.559 $0.559 $0.559 ($0.011) ($0.011) ($0.011) $0.548 $0.548 $0.548
8
9 Commodity Related Charges

10     Commodity Cost Recovery $7.575 $7.575 $7.575 $0.000 $0.000 $0.000 $7.575 $7.575 $7.575
11     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.137 $0.173 $0.149 $0.614 $0.615 $0.676
12 Subtotal Commodity Related Charges per GJ $8.052 $8.017 $8.102 $0.137 $0.173 $0.149 $8.189 $8.190 $8.251
13 Riders: 2 Revenue shortfall - 2006Q1 $0.003 $0.003 $0.003 ($0.003) ($0.003) ($0.003) $0.000 $0.000 $0.000
14 3 ESM ($0.027) ($0.027) ($0.027) ($0.020) ($0.020) ($0.020) ($0.047) ($0.047) ($0.047)
15 6  MCRA $0.084 $0.084 $0.084 ($0.084) ($0.084) ($0.084) $0.000 $0.000 $0.000
16
17 Total Variable Cost per GJ $8.671 $8.636 $8.721 $0.019 $0.055 $0.031 $8.690 $8.691 $8.752
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12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 6
11:34  BCUC ORDER NO. G-160-06, G-167-06

 RATE SCHEDULE 6: 2007 Revenue Requirement, January 1, 2007
 NGV - STATIONS Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $58.00 $58.00 $58.00 ($1.00) ($1.00) ($1.00) $57.00 $57.00 $57.00
2
3
4 Delivery Charge per gigajoule $3.203 $3.203 $3.203 ($0.063) ($0.063) ($0.063) $3.140 $3.140 $3.140
5
6 Commodity Related Charges
7     Commodity Cost Recovery $7.505 $7.505 $7.505 $0.000 $0.000 $0.000 $7.505 $7.505 $7.505
8     Midstream Cost Recovery $0.369 $0.352 $0.352 $0.051 $0.072 $0.072 $0.420 $0.424 $0.424
9 Subtotal Commodity Related Charges per GJ $7.874 $7.857 $7.857 $0.051 $0.072 $0.072 $7.925 $7.929 $7.929

10 Riders: 2 Revenue shortfall - 2006Q1 $0.004 $0.004 $0.004 ($0.004) ($0.004) ($0.004) $0.000 $0.000 $0.000
11 3 ESM ($0.051) ($0.051) ($0.051) ($0.039) ($0.039) ($0.039) ($0.090) ($0.090) ($0.090)
12 6  MCRA $0.267 $0.267 $0.267 ($0.267) ($0.267) ($0.267) $0.000 $0.000 $0.000
13
14
15 Total Variable Cost per GJ $11.297 $11.280 $11.280 ($0.322) ($0.301) ($0.301) $10.975 $10.979 $10.979



Tariff2k7Jan1 Annual Review Update Rates 1 to 7 TERASEN GAS INC. TAB  1
Rate6A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 6A
11:34  BCUC ORDER NO. G-160-06, G-167-06

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line Existing 2007 Revenue Requirement, January 1, 2007
No. Particulars Rates Gas Cost and Rider Changes Propose Rates

(1) (2) (3) (4)

1 Lower Mainland Service Area
2 Basic Charge per Month $81.70 ($1.70) $80.00
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.203 ($0.10) $3.103
6 Commodity Related Charges
7     Commodity Cost Recovery $7.505 $0.000 $7.505
8     Midstream Cost Recovery $0.369 $0.051 $0.420
9 Subtotal Commodity Related Charges per GJ $7.874 $0.051 $7.925

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 Revenue shortfall - 2006Q1 $0.004 ($0.004) $0.000
13 3 ESM ($0.051) ($0.039) ($0.090)
14 6  MCRA $0.267 ($0.267) $0.000
15
16
17 Total Variable Cost per GJ $16.577 ($0.359) $16.218
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Rate7 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 7
11:34  BCUC ORDER NO. G-160-06, G-167-06

 RATE SCHEDULE 7: 2007 Revenue Requirement, January 1, 2007
 INTERRUPTIBLE SALES Existing October 1, 2006 Rates Gas Cost and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $829.00 $829.00 $829.00 ($16.00) ($16.00) ($16.00) $813.00 $813.00 $813.00
2
3 Delivery Charge per gigajoule $0.933 $0.933 $0.933 ($0.018) ($0.018) ($0.018) $0.915 $0.915 $0.915
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $7.575 $7.575 $7.575 $0.000 $0.000 $0.000 $7.575 $7.575 $7.575
8     Midstream Cost Recovery $0.477 $0.442 $0.527 $0.137 $0.173 $0.149 $0.614 $0.615 $0.676
9 Subtotal Commodity Related Charges per GJ $8.052 $8.017 $8.102 $0.137 $0.173 $0.149 $8.189 $8.190 $8.251

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 Revenue shortfall - 2006Q1 $0.002 $0.002 $0.002 ($0.002) ($0.002) ($0.002) $0.000 $0.000 $0.000
20 3 ESM ($0.016) ($0.016) ($0.016) ($0.013) ($0.013) ($0.013) ($0.029) ($0.029) ($0.029)
21 6  MCRA $0.084 $0.084 $0.084 ($0.084) ($0.084) ($0.084) $0.000 $0.000 $0.000
22
23
24
25 Total Variable Cost per GJ $9.055 $9.020 $9.105 $0.020 $0.056 $0.032 $9.075 $9.076 $9.137

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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Rate22 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 8
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 22
11:34  BCUC ORDER NO. G-160-06

RATE SCHEDULE 22: 2007 Revenue Requirement January 1, 2007
LARGE INDUSTRIAL T-SERVICE Existing October 1, 2006 Rates and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $3,454.00 $3,454.00 $3,454.00 ($68.00) ($68.00) ($68.00) $3,386.00 $3,386.00 $3,386.00

2
3 Delivery Charge (Interr. MTQ) $0.691 $0.691 $0.691 ($0.014) ($0.014) ($0.014) $0.677 $0.677 $0.677

4
5
6 Charges per GJ for UOR Gas
7
8
9 Demand Surcharge per GJ $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00

10
11 Balancing Service per GJ
12   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.000 $0.000 $0.000 $0.30 $0.30 n/a 
13   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.000 $0.000 $0.000 $1.10 $1.10 n/a 
14
15
16 Charges per GJ for Backstopping Gas
17
18
19 Administration Charge $73.00 $73.00 $73.00 ($1.00) ($1.00) ($1.00) $72.00 $72.00 $72.00
20
21 Riders: 2 Revenue shortfall - 2006Q1 $0.002 $0.002 $0.002 ($0.002) ($0.002) ($0.002) $0.000 $0.000 $0.000
22 3 ESM ($0.012) ($0.012) ($0.012) ($0.009) ($0.009) ($0.009) ($0.021) ($0.021) ($0.021)
23

24
25
26
27 Total Variable Cost per GJ $0.681 $0.681 $0.681 ($0.025) ($0.025) ($0.025) $0.656 $0.656 $0.656

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 22A
11:34  BCUC ORDER NO. G-160-06

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

 
Line Existing 2007 Revenue Requirement January 1, 2007
No.               Particulars Rates and Rider Changes Propose Rates

(1) (2) (3) (4)
1 Basic Charge per Month $4,536.00 ($90.00) $4,446.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $11.093 ($0.220) $10.873
5 (b) Firm MTQ $0.078 ($0.002) $0.076
6
7 Delivery Charge per GJ - Interr MTQ $0.886 ($0.018) $0.868
8
9 Charges per GJ for UOR Gas

10
11
12 Demand Surchage per GJ $17.00 $0.00 $17.00
13
14 Balancing Service per GJ
15   (a) between and including Apr. 1 and Oct. 31 $0.300 $0.00 $0.300
16   (b) between and including Nov. 1 and Mar. 31 $1.100 $0.00 $1.100
17
18 Charges per GJ for Backstopping Gas
19
20
21 Replacement Gas Sumas Daily Price Sumas Daily Price
22 plus 20 Percent plus 20 Percent
23

24 Administration Charge $73.00 ($1.00) $72.00
25
26 Riders: 2 Revenue shortfall - 2006Q1 $0.001 ($0.001) $0.000
27 3 ESM ($0.010) ($0.006) ($0.016)
28
29 Total Variable Cost per GJ
30   (a)  Firm MTQ $0.069 ($0.009) $0.060

31
32   (b)  Interruptible MTQ $0.877 ($0.025) $0.852

1

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



Tariff2k7Jan1 Annual Review Update Rates 1 to 7 TERASEN GAS INC. TAB  1
Rate22B CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 10
12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 22B
11:34  BCUC ORDER NO. G-160-06

RATE SCHEDULE 22B: 2007 Revenue Requirement January 1, 2007
LARGE INDUSTRIAL T-SERVICE Existing October 1, 2006 Rates and Rider Changes Propose Rates

  Line Columbia Elkview Columbia Elkview Columbia Elkview
   No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

 (1) (2)  (3)  (4) (5) (6) (7)
1 Basic Charge per Month $4,278.00 $4,278.00 ($85.00) ($85.00) $4,193.00 $4,193.00
2
3 Delivery Charge per GJ - Firm
4 (a) Firm DTQ $7.068 $1.605 ($0.140) ($0.032) $6.928 $1.573
5 (b) Firm MTQ $0.076 $0.076 ($0.002) ($0.002) $0.074 $0.074
6
7 Delivery Charge per GJ - Interr MTQ
8   (a) between and including Apr. 1 and Oct. 31 $0.704 $0.175 ($0.014) ($0.003) $0.690 $0.172
9   (b) between and including Nov. 1 and Mar. 31 $1.015 $0.252 ($0.020) ($0.005) $0.995 $0.247

10
11 Charges per GJ for UOR Gas
12
13
14 Demand Surcharge per GJ $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
15
16 Charges per GJ for Backstopping Gas
17
18
19
20 Administration Charge $73.00 $73.00 ($1.00) ($1.00) $72.00 $72.00
21

22 Riders:   2 Revenue shortfall - 2006Q1 $0.001 $0.000 ($0.001) $0.000 $0.000 $0.000
23                  ESM ($0.008) ($0.004) ($0.010) ($0.002) ($0.018) ($0.006)
24
25
26
27
28
29
30 Total Variable Cost per GJ 
31   (a)  Firm MTQ $0.069 $0.072 ($0.013) ($0.004) $0.056 $0.068
32   (b)  Interruptible MTQ  -  Summer $0.697 $0.171 ($0.025) ($0.005) $0.672 $0.166
33                                        -  Winter $1.008 $0.248 ($0.031) ($0.007) $0.977 $0.241

34

Balancing, Backstopping and UOR per 
BCUC Order No.  
G-110-00.

Balancing, Backstopping and 
UOR per BCUC Order No.  
G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  
G-110-00.

Balancing, Backstopping and UOR 
per BCUC Order No.  
G-110-00.

]
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Rate23 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 11
12/19/2006 EFFECTIVE JANUARY 1, 2007             SCHEDULE 23
11:34  BCUC ORDER NO. G-160-06

RATE SCHEDULE 23: 2007 Revenue Requirement January 1, 2007
LARGE COMMERCIAL T-SERVICE Existing October 1, 2006 Rates and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $124.95 $124.95 $124.95 ($2.47) ($2.47) ($2.47) $122.48 $122.48 $122.48
2
3
4 Delivery Charge per GJ $2.014 $2.014 $2.014 ($0.040) ($0.040) ($0.040) $1.974 $1.974 $1.974
5
6 Administration Charge $73.00 $73.00 $73.00 ($1.00) ($1.00) ($1.00) $72.00 $72.00 $72.00
7
8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per GJ for UOR Gas
13
14 Riders: 2 Revenue shortfall - 2006Q1 $0.005 $0.005 $0.005 ($0.005) ($0.005) ($0.005) $0.000 $0.000 $0.000
15 3 ESM ($0.037) ($0.037) ($0.037) ($0.028) ($0.028) ($0.028) ($0.065) ($0.065) ($0.065)
16 5 RSAM  $0.166 $0.166 $0.166 ($0.021) ($0.021) ($0.021) $0.145 $0.145 $0.145
17
18
19
20 Total Variable Cost per GJ $2.148 $2.148 $2.148 ($0.094) ($0.094) ($0.094) $2.054 $2.054 $2.054

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 25
11:34  BCUC ORDER NO. G-160-06

 RATE SCHEDULE 25 2007 Revenue Requirement January 1, 2007
 GENERAL FIRM T-SERVICE Existing October 1, 2006 Rates and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $553.00 $553.00 $553.00 ($11.00) ($11.00) ($11.00) $542.00 $542.00 $542.00
2
3 Demand Charge per GJ $13.816 $13.816 $13.816 ($0.273) ($0.273) ($0.273) $13.543 $13.543 $13.543
4
5
6 Delivery Charge (Interr. MTQ) $0.559 $0.559 $0.559 ($0.011) ($0.011) ($0.011) $0.548 $0.548 $0.548
7
8 Administration Charge $73.00 $73.00 $73.00 ($1.00) ($1.00) ($1.00) $72.00 $72.00 $72.00
9

10 Sales
11   (a) Charge per GJ for Balancing Gas  
12   (b) Charge per GJ for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per GJ for UOR Gas
15
16
17
18 Riders: 2 Revenue shortfall - 2006Q1 $0.003 $0.003 $0.003 ($0.003) ($0.003) ($0.003) $0.000 $0.000 $0.000
19 3 ESM ($0.027) ($0.027) ($0.027) ($0.020) ($0.020) ($0.020) ($0.047) ($0.047) ($0.047)
20
21
22 Total Variable Cost per GJ $0.535 $0.535 $0.535 ($0.034) ($0.034) ($0.034) $0.501 $0.501 $0.501

Balancing, Backstopping, Replacement and UOR
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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12/19/2006 EFFECTIVE JANUARY 1, 2007 SCHEDULE 27
11:34  BCUC ORDER NO. G-160-06

 RATE SCHEDULE 27: 2007 Revenue Requirement January 1, 2007
 INTERRUPTIBLE T-SERVICE Existing October 1, 2006 Rates and Rider Changes Propose Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 Basic Charge per Month $829.00 $829.00 $829.00 ($16.00) ($16.00) ($16.00) $813.00 $813.00 $813.00
2
3
4 Delivery Charge (Interr. MTQ) $0.933 $0.933 $0.933 ($0.018) ($0.018) ($0.018) $0.915 $0.915 $0.915
5
6 Administration Charge $73.00 $73.00 $73.00 ($1.00) ($1.00) ($1.00) $72.00 $72.00 $72.00
7

8 Sales
9   (a) Charge per GJ for Balancing Gas  

10   (b) Charge per GJ for Backstopping Gas  
11   (c) Charge per GJ for UOR Gas
12
13 Riders: 2 Revenue shortfall - 2006Q1 $0.002 $0.002 $0.002 ($0.002) ($0.002) ($0.002) $0.000 $0.000 $0.000
14 3 ESM ($0.016) ($0.016) ($0.016) ($0.013) ($0.013) ($0.013) ($0.029) ($0.029) ($0.029)
15
16
17 Total Variable Cost per GJ $0.919 $0.919 $0.919 ($0.033) ($0.033) ($0.033) $0.886 $0.886 $0.886

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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Rate1 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

EFFECTIVE OCTOBER 1, 2007 SCHEDULE 1
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 1: October 1, 2007
 RESIDENTIAL SERVICE Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $10.94 $10.94 $10.94 $0.00 $0.00 $0.00 $10.94 $10.94 $10.94

3
4 Delivery Charge per gigajoule $2.736 $2.736 $2.736 $0.000 $0.000 $0.000 $2.736 $2.736 $2.736
5
6 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM ($0.108) ($0.108) ($0.108) $0.000 $0.000 $0.000 ($0.108) ($0.108) ($0.108)
8 5 RSAM  $0.145 $0.145 $0.145 $0.000 $0.000 $0.000 $0.145 $0.145 $0.145
9 Subtotal Delivery Margin Related Charges per GJ $2.773 $2.773 $2.773 $0.000 $0.000 $0.000 $2.773 $2.773 $2.773

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.662 $7.662 $7.662 ($0.736) ($0.736) ($0.736) $6.926 $6.926 $6.926
13 Midstream Gas Cost Recovery Charge per GJ $0.859 $0.850 $0.912 $0.000 $0.000 $0.000 $0.859 $0.850 $0.912
14 Riders: 1  Propane Surcharge (Revelstoke only) $6.227 $0.736  $6.963
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 9 Stable Rate Recovery $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
17 Subtotal Commodity Related Charges per GJ $8.522 $8.513 $8.575 ($0.736) ($0.736) ($0.736) $7.786 $7.777 $7.839

18

19 Total Variable Cost per GJ $11.295 $11.286 $11.348 ($0.736) ($0.736) ($0.736) $10.559 $10.550 $10.612

20
21 Revelstoke Variable Cost per GJ
22  (Includes Riders 1 & 6, Excludes Rider 9) $17.512 $0.000 $17.512
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EFFECTIVE OCTOBER 1, 2007 SCHEDULE 2
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 2: October 1, 2007
 SMALL COMMERCIAL SERVICE Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $22.96 $22.96 $22.96 $0.00 $0.00 $0.00 $22.96 $22.96 $22.96
3
4 Delivery Charge per gigajoule $2.291 $2.291 $2.291 $0.000 $0.000 $0.000 $2.291 $2.291 $2.291
5
6 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM ($0.084) ($0.084) ($0.084) $0.000 $0.000 $0.000 ($0.084) ($0.084) ($0.084)
8 5 RSAM  $0.145 $0.145 $0.145 $0.000 $0.000 $0.000 $0.145 $0.145 $0.145
9 Subtotal Delivery Margin Related Charges per GJ $2.352 $2.352 $2.352 $0.000 $0.000 $0.000 $2.352 $2.352 $2.352

10
11 Commodity Related Charges
12 Commodity Gas Cost Recovery Charge per GJ $7.673 $7.673 $7.673 ($0.745) ($0.745) ($0.745) $6.928 $6.928 $6.928
13 Midstream Gas Cost Recovery Charge per GJ $0.865 $0.856 $0.918 $0.000 $0.000 $0.000 $0.865 $0.856 $0.918
14 Riders: 1  Propane Surcharge (Revelstoke only) $5.119 $0.745  $5.864
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.053 $0.053 $0.053 $0.000 $0.000 $0.000 $0.053 $0.053 $0.053
17 Subtotal Commodity Related Charges per GJ $8.591 $8.582 $8.644 ($0.745) ($0.745) ($0.745) $7.846 $7.837 $7.899
18
19
20 Total Variable Cost per GJ $10.943 $10.934 $10.996 ($0.745) ($0.745) ($0.745) $10.198 $10.189 $10.251

21
22 Revelstoke Variable Cost per GJ
23  (Includes Riders 1 & 6, Excludes Rider 8) $16.000 $0.000 $16.000

1
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EFFECTIVE OCTOBER 1, 2007 SCHEDULE 3
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 3: October 1, 2007
 LARGE COMMERCIAL SERVICE Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $122.48 $122.48 $122.48 $0.00 $0.00 $0.00 $122.48 $122.48 $122.48
3
4 Delivery Charge per gigajoule $1.974 $1.974 $1.974 $0.000 $0.000 $0.000 $1.974 $1.974 $1.974
5
6 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
7 3 ESM ($0.065) ($0.065) ($0.065) $0.000 $0.000 $0.000 ($0.065) ($0.065) ($0.065)
8 5 RSAM  $0.145 $0.145 $0.145 $0.000 $0.000 $0.000 $0.145 $0.145 $0.145
9 Subtotal Delivery Margin Related Charges per GJ $2.054 $2.054 $2.054 $0.000 $0.000 $0.000 $2.054 $2.054 $2.054

10
11 Commodity Related Charges
12     Commodity Cost Recovery $7.627 $7.627 $7.627 ($0.711) ($0.711) ($0.711) $6.916 $6.916 $6.916
13     Midstream Cost Recovery $0.761 $0.756 $0.817 $0.000 $0.000 $0.000 $0.761 $0.756 $0.817
14 Riders: 1  Propane Surcharge (Revelstoke only) $5.265 $0.711  $5.976
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16 8 Unbundling Recovery $0.053 $0.053 $0.053 $0.000 $0.000 $0.000 $0.053 $0.053 $0.053
17 Subtotal Commodity Related Charges per GJ $8.441 $8.436 $8.497 ($0.711) ($0.711) ($0.711) $7.730 $7.725 $7.786
18
19 Total Variable Cost per GJ $10.495 $10.490 $10.551 ($0.711) ($0.711) ($0.711) $9.784 $9.779 $9.840

20
21
22
23 Revelstoke Variable Cost per GJ
24  (Includes Riders 1 & 6, Excludes Rider 8) $15.702 $0.000 $15.702



2k7Apr1TariffFeb21Fwp TERASEN GAS INC. TAB  5
Rate4 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE  4

EFFECTIVE OCTOBER 1, 2007 SCHEDULE 4
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 4: October 1, 2007
 SEASONAL SERVICE Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $406.00 $406.00 $406.00 $0.00 $0.00 $0.00 $406.00 $406.00 $406.00
2
3 Delivery Charge per gigajoule
4 (a) Off-Peak Period $0.705 $0.705 $0.705 $0.000 $0.000 $0.000 $0.705 $0.705 $0.705
5 (b) Extension Period $1.422 $1.422 $1.422 $0.000 $0.000 $0.000 $1.422 $1.422 $1.422
6
7 Gas Cost Recovery Charge per GJ
8 (a) Off-Peak Period
9     Commodity Cost Recovery $7.575 $7.575 $7.575 ($0.673) ($0.673) ($0.673) $6.902 $6.902 $6.902

10     Midstream Cost Recovery $0.614 $0.615 $0.676 $0.000 $0.000 $0.000 $0.614 $0.615 $0.676
11 Subtotal Off -Peak Commodity Related Charges per GJ $8.189 $8.190 $8.251 ($0.673) ($0.673) ($0.673) $7.516 $7.517 $7.578
12 (b) Extension Period
13     Commodity Cost Recovery $7.575 $7.575 $6.902 ($0.673) ($0.673) $0.000 $6.902 $6.902 $6.902
14     Midstream Cost Recovery $0.614 $0.615 $0.676 $0.000 $0.000 $0.000 $0.614 $0.615 $0.676
15 Subtotal Extension Commodity Related Charges per GJ $8.189 $8.190 $7.578 ($0.673) ($0.673) $0.000 $7.516 $7.517 $7.578
16 Unauthorized Gas Charge
17 per GJ during peak period
18
19
20 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
21 3 ESM ($0.037) ($0.037) ($0.037) $0.000 $0.000 $0.000 ($0.037) ($0.037) ($0.037)
22 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
23
24 Total Variable Cost per GJ  between
25 (a) Off-Peak Period $8.857 $8.858 $8.919 ($0.673) ($0.673) ($0.673) $8.184 $8.185 $8.246
26 (b) Extension Period $9.574 $9.575 $8.963 ($0.673) ($0.673) $0.000 $8.901 $8.902 $8.963

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.



2k7Apr1TariffFeb21Fwp TERASEN GAS INC. TAB  5
Rate5 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

EFFECTIVE OCTOBER 1, 2007 SCHEDULE 5
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 5 October 1, 2007
 GENERAL FIRM SERVICE Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $542.00 $542.00 $542.00 $0.00 $0.00 $0.00 $542.00 $542.00 $542.00
2
3
4 Demand Charge per GJ $13.543 $13.543 $13.543 $0.000 $0.000 $0.000 $13.543 $13.543 $13.543
5
6
7 Delivery Charge per gigajoule $0.548 $0.548 $0.548 $0.000 $0.000 $0.000 $0.548 $0.548 $0.548
8
9 Commodity Related Charges

10     Commodity Cost Recovery $7.575 $7.575 $7.575 ($0.673) ($0.673) ($0.673) $6.902 $6.902 $6.902
11     Midstream Cost Recovery $0.614 $0.615 $0.676 $0.000 $0.000 $0.000 $0.614 $0.615 $0.676
12 Subtotal Commodity Related Charges per GJ $8.189 $8.190 $8.251 ($0.673) ($0.673) ($0.673) $7.516 $7.517 $7.578
13 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
14 3 ESM ($0.047) ($0.047) ($0.047) $0.000 $0.000 $0.000 ($0.047) ($0.047) ($0.047)
15 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
16
17 Total Variable Cost per GJ $8.690 $8.691 $8.752 ($0.673) ($0.673) ($0.673) $8.017 $8.018 $8.079



2k7Apr1TariffFeb21Fwp TERASEN GAS INC. TAB  5
Rate6 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE OCTOBER 1, 2007 SCHEDULE 6
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 6: October 1, 2007
 NGV - STATIONS Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $57.00 $57.00 $57.00 $0.00 $0.00 $0.00 $57.00 $57.00 $57.00
2
3
4 Delivery Charge per gigajoule $3.140 $3.140 $3.140 $0.000 $0.000 $0.000 $3.140 $3.140 $3.140
5
6 Commodity Related Charges
7     Commodity Cost Recovery $7.505 $7.505 $7.505 ($0.622) ($0.622) ($0.622) $6.883 $6.883 $6.883
8     Midstream Cost Recovery $0.420 $0.424 $0.424 $0.000 $0.000 $0.000 $0.420 $0.424 $0.424
9 Subtotal Commodity Related Charges per GJ $7.925 $7.929 $7.929 ($0.622) ($0.622) ($0.622) $7.303 $7.307 $7.307

10 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
11 3 ESM ($0.090) ($0.090) ($0.090) $0.000 $0.000 $0.000 ($0.090) ($0.090) ($0.090)
12 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
13
14
15 Total Variable Cost per GJ $10.975 $10.979 $10.979 ($0.622) ($0.622) ($0.622) $10.353 $10.357 $10.357



2k7Apr1TariffFeb21Fwp TERASEN GAS INC. TAB  5
Rate6A CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE OCTOBER 1, 2007 SCHEDULE 6A
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line Existing October 1, 2007
No. Particulars Rates Commodity Related Charges Changes Approved Rates

(1) (2) (3) (4)

1 Lower Mainland Service Area
2 Basic Charge per Month $80.00 $0.00 $80.00
3 Minimum Charges $125.00 $0.00 $125.00
4
5 Delivery Charge per gigajoule $3.103 $0.00 $3.103
6 Commodity Related Charges
7     Commodity Cost Recovery $7.505 ($0.622) $6.883
8     Midstream Cost Recovery $0.420 $0.000 $0.420
9 Subtotal Commodity Related Charges per GJ $7.925 ($0.622) $7.303

10 Compression Charge per GJ $5.280 $0.000 $5.280
11
12 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000
13 3 ESM ($0.090) $0.000 ($0.090)
14 6  MCRA $0.000 $0.000 $0.000
15
16
17 Total Variable Cost per GJ $16.218 ($0.622) $15.596



2k7Apr1TariffFeb21Fwp TERASEN GAS INC. TAB  5
Rate7 CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7

EFFECTIVE OCTOBER 1, 2007 SCHEDULE 7
 BCUC ORDER NO. G-105-07

 RATE SCHEDULE 7: October 1, 2007
 INTERRUPTIBLE SALES Existing Rates Commodity Related Charges Changes Approved Rates

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $813.00 $813.00 $813.00 $0.00 $0.00 $0.00 $813.00 $813.00 $813.00
2
3 Delivery Charge per gigajoule $0.915 $0.915 $0.915 $0.000 $0.000 $0.000 $0.915 $0.915 $0.915
4
5 Commodity Related Charges per GJ
6
7     Commodity Cost Recovery $7.575 $7.575 $7.575 ($0.673) ($0.673) ($0.673) $6.902 $6.902 $6.902
8     Midstream Cost Recovery $0.614 $0.615 $0.676 $0.000 $0.000 $0.000 $0.614 $0.615 $0.676
9 Subtotal Commodity Related Charges per GJ $8.189 $8.190 $8.251 ($0.673) ($0.673) ($0.673) $7.516 $7.517 $7.578

10
11
12
13
14
15 Charges per GJ for UOR Gas
16
17
18
19 Riders: 2 (Reserved for future use) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
20 3 ESM ($0.029) ($0.029) ($0.029) $0.000 $0.000 $0.000 ($0.029) ($0.029) ($0.029)
21 6  MCRA $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
22
23
24
25 Total Variable Cost per GJ $9.075 $9.076 $9.137 ($0.673) ($0.673) ($0.673) $8.402 $8.403 $8.464

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



Rate1 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

EFFECTIVE JANUARY 1, 2008 SCHEDULE 1
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 1: DELIVERY MARGIN AND COMMODITY

 RESIDENTIAL SERVICE RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $10.94 $10.94 $10.94 $0.19 $0.19 $0.19 $11.13 $11.13 $11.13
3
4 Delivery Charge per gigajoule $2.736 $2.736 $2.736 $0.047 $0.047 $0.047 $2.783 $2.783 $2.783
5
6 Rider 3   ESM ($0.108) ($0.108) ($0.108) ($0.022) ($0.022) ($0.022) ($0.130) ($0.130) ($0.130)
7 Rider 5   RSAM $0.145 $0.145 $0.145 ($0.050) ($0.050) ($0.050) $0.095 $0.095 $0.095
8 Subtotal Delivery Margin Related Charges per gigajoule $2.773 $2.773 $2.773 ($0.025) ($0.025) ($0.025) $2.748 $2.748 $2.748
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule $6.926 $6.926 $6.926 $0.000 $0.000 $0.000 $6.926 $6.926 $6.926
13 Midstream Cost Recovery Charge per gigajoule $0.859 $0.850 $0.912 $0.350 $0.336 $0.353 $1.209 $1.186 $1.265
14 Propane Surcharge (Revelstoke only) $6.963 $2.582  $9.545
15 Rider 8   Unbundling Recovery $0.000 $0.000 $0.000 $0.118 $0.118 $0.118 $0.118 $0.118 $0.118
16 Rider 9   Stable Rate - Residential $0.001 $0.001 $0.001 ($0.001) ($0.001) ($0.001) $0.000 $0.000 $0.000
17 Subtotal Commodity Related Charges per gigajoule $7.786 $7.777 $7.839 $0.467 $0.453 $0.470 $8.253 $8.230 $8.309
18
19
20 Total Variable Cost per gigajoule $10.559 $10.550 $10.612 $0.442 $0.428 $0.445 $11.001 $10.978 $11.057

21
22
23 Revelstoke Variable Cost per gigajoule
24  (Includes Rider 1, Excludes Rider 9) $17.512 $2.893 $20.405

EXISTING OCTOBER 1, 2007 RATES

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate2 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE JANUARY 1, 2008 SCHEDULE 2
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 2: DELIVERY MARGIN AND COMMODITY

 SMALL COMMERCIAL SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $22.96 $22.96 $22.96 $0.39 $0.39 $0.39 $23.35 $23.35 $23.35
3
4 Delivery Charge per gigajoule $2.291 $2.291 $2.291 $0.039 $0.039 $0.039 $2.330 $2.330 $2.330
5
6 Rider 3   ESM ($0.084) ($0.084) ($0.084) ($0.016) ($0.016) ($0.016) ($0.100) ($0.100) ($0.100)
7 Rider 5   RSAM $0.145 $0.145 $0.145 ($0.050) ($0.050) ($0.050) $0.095 $0.095 $0.095
8 Subtotal Delivery Margin Related Charges per gigajoule $2.352 $2.352 $2.352 ($0.027) ($0.027) ($0.027) $2.325 $2.325 $2.325
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule $6.928 $6.928 $6.928 $0.000 $0.000 $0.000 $6.928 $6.928 $6.928
13 Midstream Cost Recovery Charge per gigajoule $0.865 $0.856 $0.918 $0.438 $0.423 $0.441 $1.303 $1.279 $1.359
14 Propane Surcharge (Revelstoke only) $5.864 $2.495  $8.359
15 Rider 8   Unbundling Recovery $0.053 $0.053 $0.053 ($0.006) ($0.006) ($0.006) $0.047 $0.047 $0.047
16 Subtotal Commodity Related Charges per gigajoule $7.846 $7.837 $7.899 $0.432 $0.417 $0.435 $8.278 $8.254 $8.334
17
18
19 Total Variable Cost per gigajoule $10.198 $10.189 $10.251 $0.405 $0.390 $0.408 $10.603 $10.579 $10.659

20
21
22 Revelstoke Variable Cost per gigajoule
23  (Includes Rider 1) $16.000 $2.891 $18.891

1

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate3 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

EFFECTIVE JANUARY 1, 2008 SCHEDULE 3
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 3: DELIVERY MARGIN AND COMMODITY

 LARGE COMMERCIAL SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $122.48 $122.48 $122.48 $2.10 $2.10 $2.10 $124.58 $124.58 $124.58
3
4 Delivery Charge per gigajoule $1.974 $1.974 $1.974 $0.034 $0.034 $0.034 $2.008 $2.008 $2.008
5
6 Rider 3   ESM ($0.065) ($0.065) ($0.065) ($0.012) ($0.012) ($0.012) ($0.077) ($0.077) ($0.077)
7 Rider 5   RSAM $0.145 $0.145 $0.145 ($0.050) ($0.050) ($0.050) $0.095 $0.095 $0.095
8 Subtotal Delivery Margin Related Charges per gigajoule $2.054 $2.054 $2.054 ($0.028) ($0.028) ($0.028) $2.026 $2.026 $2.026
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule $6.916 $6.916 $6.916 $0.000 $0.000 $0.000 $6.916 $6.916 $6.916
13 Midstream Cost Recovery Charge per gigajoule $0.761 $0.756 $0.817 $0.354 $0.340 $0.358 $1.115 $1.096 $1.175
14 Propane Surcharge (Revelstoke only) $5.976 $2.578  $8.554
15 Rider 8   Unbundling Recovery $0.053 $0.053 $0.053 ($0.006) ($0.006) ($0.006) $0.047 $0.047 $0.047
16 Subtotal Commodity Related Charges per gigajoule $7.730 $7.725 $7.786 $0.348 $0.334 $0.352 $8.078 $8.059 $8.138
17
18
19 Total Variable Cost per gigajoule $9.784 $9.779 $9.840 $0.320 $0.306 $0.324 $10.104 $10.085 $10.164

20
21
22 Revelstoke Variable Cost per gigajoule
23  (Includes Rider 1) $15.702 $2.890 $18.592

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate4 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE  4

EFFECTIVE JANUARY 1, 2008 SCHEDULE 4
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 4: DELIVERY MARGIN AND COMMODITY

 SEASONAL SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $406.00 $406.00 $406.00 $7.00 $7.00 $7.00 $413.00 $413.00 $413.00
3
4 Delivery Charge per gigajoule
5 (a) Off-Peak Period $0.705 $0.705 $0.705 $0.012 $0.012 $0.012 $0.717 $0.717 $0.717
6 (b) Extension Period $1.422 $1.422 $1.422 $0.024 $0.024 $0.024 $1.446 $1.446 $1.446
7
8 Rider 3   ESM ($0.037) ($0.037) ($0.037) ($0.006) ($0.006) ($0.006) ($0.043) ($0.043) ($0.043)
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule
13 (a) Off-Peak Period $6.902 $6.902 $6.902 $0.000 $0.000 $0.000 $6.902 $6.902 $6.902
14 (b) Extension Period $6.902 $6.902 $6.902 $0.000 $0.000 $0.000 $6.902 $6.902 $6.902
15
16 Midstream Cost Recovery Charge per gigajoule
17 (a) Off-Peak Period $0.614 $0.615 $0.676 $0.209 $0.197 $0.211 $0.823 $0.812 $0.887
18 (b) Extension Period $0.614 $0.615 $0.676 $0.209 $0.197 $0.211 $0.823 $0.812 $0.887
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $7.516 $7.517 $7.578 $0.209 $0.197 $0.211 $7.725 $7.714 $7.789
23 (b) Extension Period $7.516 $7.517 $7.578 $0.209 $0.197 $0.211 $7.725 $7.714 $7.789
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $8.184 $8.185 $8.246 $0.215 $0.203 $0.217 $8.399 $8.388 $8.463
33 (b) Extension Period $8.901 $8.902 $8.963 $0.227 $0.215 $0.229 $9.128 $9.117 $9.192

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate5 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

EFFECTIVE JANUARY 1, 2008 SCHEDULE 5
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 5 DELIVERY MARGIN AND COMMODITY

 GENERAL FIRM SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $542.00 $542.00 $542.00 $9.00 $9.00 $9.00 $551.00 $551.00 $551.00
3
4 Demand Charge per gigajoule $13.543 $13.543 $13.543 $0.233 $0.233 $0.233 $13.776 $13.776 $13.776
5
6 Delivery Charge per gigajoule $0.548 $0.548 $0.548 $0.009 $0.009 $0.009 $0.557 $0.557 $0.557
7
8 Rider 3   ESM ($0.047) ($0.047) ($0.047) ($0.008) ($0.008) ($0.008) ($0.055) ($0.055) ($0.055)
9

10
11
12 Commodity Related Charges
13 Commodity Cost Recovery Charge per gigajoule $6.902 $6.902 $6.902 $0.000 $0.000 $0.000 $6.902 $6.902 $6.902
14 Midstream Cost Recovery Charge per gigajoule $0.614 $0.615 $0.676 $0.209 $0.197 $0.211 $0.823 $0.812 $0.887
15 Subtotal Commodity Related Charges per gigajoule $7.516 $7.517 $7.578 $0.209 $0.197 $0.211 $7.725 $7.714 $7.789
16
17
18
19 Total Variable Cost per gigajoule $8.017 $8.018 $8.079 $0.210 $0.198 $0.212 $8.227 $8.216 $8.291

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate6 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE JANUARY 1, 2008 SCHEDULE 6
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 6: DELIVERY MARGIN AND COMMODITY

 NGV - STATIONS EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $57.00 $57.00 $57.00 $1.00 $1.00 $1.00 $58.00 $58.00 $58.00
3
4 Delivery Charge per gigajoule $3.140 $3.140 $3.140 $0.054 $0.054 $0.054 $3.194 $3.194 $3.194
5
6 Rider 3   ESM ($0.090) ($0.090) ($0.090) ($0.020) ($0.020) ($0.020) ($0.110) ($0.110) ($0.110)
7
8
9

10 Commodity Related Charges
11 Commodity Cost Recovery Charge per gigajoule $6.883 $6.883 $6.883 $0.000 $0.000 $0.000 $6.883 $6.883 $6.883
12 Midstream Cost Recovery Charge per gigajoule $0.420 $0.424 $0.424 $0.032 $0.007 $0.007 $0.452 $0.431 $0.431
13 Subtotal Commodity Related Charges per gigajoule $7.303 $7.307 $7.307 $0.032 $0.007 $0.007 $7.335 $7.314 $7.314
14
15
16
17
18 Total Variable Cost per gigajoule $10.353 $10.357 $10.357 $0.066 $0.041 $0.041 $10.419 $10.398 $10.398

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate6A TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE JANUARY 1, 2008 SCHEDULE 6A
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line DELIVERY MARGIN AND COMMODITY

No. Particulars EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per Month $80.00 $1.00 $81.00
5
6 Minimum Charges $125.00 $0.00 $125.00
7
8 Delivery Charge per gigajoule $3.103 $0.053 $3.156
9

10 Rider 3   ESM ($0.090) ($0.020) ($0.110)
11
12
13
14 Commodity Related Charges
15 Commodity Cost Recovery Charge per gigajoule $6.883 $0.000 $6.883
16 Midstream Cost Recovery Charge per gigajoule $0.420 $0.032 $0.452
17 Subtotal Commodity Related Charges per gigajoule $7.303 $0.032 $7.335
18
19 Compression Charge per gigajoule $5.28 $0.000 $5.28
20
21
22
23
24 Total Variable Cost per gigajoule $15.596 $0.065 $15.661

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate7 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7

EFFECTIVE JANUARY 1, 2008 SCHEDULE 7
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 7: DELIVERY MARGIN AND COMMODITY

 INTERRUPTIBLE SALES EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $813.00 $813.00 $813.00 $14.00 $14.00 $14.00 $827.00 $827.00 $827.00
3
4 Delivery Charge per gigajoule $0.915 $0.915 $0.915 $0.016 $0.016 $0.016 $0.931 $0.931 $0.931
5
6 Rider 3   ESM ($0.029) ($0.029) ($0.029) ($0.005) ($0.005) ($0.005) ($0.034) ($0.034) ($0.034)
7
8
9 Commodity Related Charges

10 Commodity Cost Recovery Charge per gigajoule $6.902 $6.902 $6.902 $0.000 $0.000 $0.000 $6.902 $6.902 $6.902
11 Midstream Cost Recovery Charge per gigajoule $0.614 $0.615 $0.676 $0.209 $0.197 $0.211 $0.823 $0.812 $0.887
12 Subtotal Commodity Related Charges per gigajoule $7.516 $7.517 $7.578 $0.209 $0.197 $0.211 $7.725 $7.714 $7.789
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $8.402 $8.403 $8.464 $0.220 $0.208 $0.222 $8.622 $8.611 $8.686

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate1to7



Rate22 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 8

EFFECTIVE JANUARY 1, 2008 SCHEDULE 22
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

RATE SCHEDULE 22: DELIVERY MARGIN AND COMMODITY

LARGE INDUSTRIAL T-SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,386.00 $3,386.00 $3,386.00 $58.00 $58.00 $58.00 $3,444.00 $3,444.00 $3,444.00
2
3 Delivery Charge per gigajoule (Interr. MTQ) $0.677 $0.677 $0.677 $0.012 $0.012 $0.012 $0.689 $0.689 $0.689
4
5 Rider 3   ESM ($0.021) ($0.021) ($0.021) ($0.003) ($0.003) ($0.003) ($0.024) ($0.024) ($0.024)
6
7
8
9 Charges per gigajoule for UOR Gas

10
11
12 Demand Surcharge per gigajoule $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00
13
14
15 Balancing Service per gigajoule
16   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.00 $0.00 n/a $0.30 $0.30 n/a 
17   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.00 $0.00 n/a $1.10 $1.10 n/a 
18
19
20 Charges per gigajoule for Backstopping Gas
21
22
23
24 Administration Charge per Month $72.00 $72.00 $72.00 $1.00 $1.00 $1.00 $73.00 $73.00 $73.00
25
26
27
28
29 Total Variable Cost per gigajoule $0.656 $0.656 $0.656 $0.009 $0.009 $0.009 $0.665 $0.665 $0.665

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate22to27



Rate22A TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 9

EFFECTIVE JANUARY 1, 2008 SCHEDULE 22A
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

Line DELIVERY MARGIN AND COMMODITY

No. Particulars EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

(1) (2) (3) (4)

1 INLAND SERVICE AREA
2
3 Basic Charge per Month $4,446.00 $76.00 $4,522.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $10.873 $0.187 $11.060
7 (b) Firm MTQ $0.076 $0.001 $0.077
8
9 Delivery Charge per gigajoule - Interr MTQ $0.868 $0.015 $0.883

10
11 Rider 3   ESM ($0.016) ($0.004) ($0.020)
12
13
14 Charges per gigajoule for UOR Gas
15
16
17 Demand Surchage per gigajoule $17.00 $0.00 $17.00
18
19 Balancing Service per gigajoule
20   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.00 $0.30
21   (b) between and including Nov. 1 and Mar. 31 $1.10 $0.00 $1.10
22
23
24 Charges per gigajoule for Backstopping Gas
25
26
27 Replacement Gas Sumas Daily Price Sumas Daily Price
28 plus 20 Percent plus 20 Percent
29
30 Administration Charge per Month $72.00 $1.00 $73.00
31
32 Total Variable Cost per gigajoule
33   (a)  Firm MTQ $0.060 ($0.003) $0.057
34   (b)  Interruptible MTQ $0.852 $0.011 $0.863

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate22to27



Rate22B TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 10

EFFECTIVE JANUARY 1, 2008 SCHEDULE 22B
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

RATE SCHEDULE 22B:
LARGE INDUSTRIAL T-SERVICE DELIVERY MARGIN AND COMMODITY

EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Columbia Elkview Columbia Elkview Columbia Elkview
No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

(1) (2)  (3)  (4)  (5) (6) (7)

1 COLUMBIA SERVICE AREA
2
3 Basic Charge per Month $4,193.00 $4,193.00 $72.00 $72.00 $4,265.00 $4,265.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $6.928 $1.573 $0.119 $0.027 $7.047 $1.600
7 (b) Firm MTQ $0.074 $0.074 $0.001 $0.001 $0.075 $0.075
8
9 Delivery Charge per gigajoule - Interr MTQ

10   (a) between and including Apr. 1 and Oct. 31 $0.690 $0.172 $0.012 $0.003 $0.702 $0.175
11   (b) between and including Nov. 1 and Mar.31 $0.995 $0.247 $0.017 $0.004 $1.012 $0.251
12
13 Rider 3   ESM ($0.018) ($0.006) $0.002 $0.000 ($0.016) ($0.006)
14
15
16
17 Charges per gigajoule for UOR Gas
18
19
20 Demand Surchage per gigajoule $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
21
22
23 Charges per gigajoule for Backstopping Gas
24
25
26 Administration Charge per Month $72.00 $72.00 $1.00 $1.00 $73.00 $73.00
27

28
29 Total Variable Cost per gigajoule
30   (a)  Firm MTQ $0.056 $0.068 $0.003 $0.001 $0.059 $0.069
31   (b)  Interruptible MTQ  -  Summer $0.672 $0.166 $0.014 $0.003 $0.686 $0.169
32                                        -  Winter $0.977 $0.241 $0.019 $0.004 $0.996 $0.245

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate22to27



Rate23 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 11

EFFECTIVE JANUARY 1, 2008             SCHEDULE 23
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

RATE SCHEDULE 23: DELIVERY MARGIN AND COMMODITY

LARGE COMMERCIAL T-SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $122.48 $122.48 $122.48 $2.10 $2.10 $2.10 $124.58 $124.58 $124.58
2
3 Delivery Charge per gigajoule $1.974 $1.97 $1.97 $0.034 $0.034 $0.034 $2.008 $2.008 $2.008
4
5
6 Administration Charge per Month $72.00 $72.00 $72.00 $1.00 $1.00 $1.00 $73.00 $73.00 $73.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESMESM ($0.065) ($0.065) ($0.065) ($0.012) ($0.012) ($0.012) ($0.077) ($0.077) ($0.077)
15 Rider 5   RSAM $0.145 $0.145 $0.145 ($0.050) ($0.050) ($0.050) $0.095 $0.095 $0.095
16
17
18
19 Total Variable Cost per gigajoule $2.054 $2.054 $2.054 ($0.028) ($0.028) ($0.028) $2.026 $2.026 $2.026

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate22to27



Rate25 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 12

EFFECTIVE JANUARY 1, 2008 SCHEDULE 25
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 25 DELIVERY MARGIN AND COMMODITY

 GENERAL FIRM T-SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES
Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $542.00 $542.00 $542.00 $9.00 $9.00 $9.00 $551.00 $551.00 $551.00
2
3 Demand Charge per gigajoule $13.543 $13.543 $13.543 $0.233 $0.233 $0.233 $13.776 $13.776 $13.776
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.548 $0.548 $0.548 $0.009 $0.009 $0.009 $0.557 $0.557 $0.557
6
7 Administration Charge per Month $72.00 $72.00 $72.00 $1.00 $1.00 $1.00 $73.00 $73.00 $73.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.047) ($0.047) ($0.047) ($0.008) ($0.008) ($0.008) ($0.055) ($0.055) ($0.055)
18
19
20
21 Total Variable Cost per gigajoule $0.501 $0.501 $0.501 $0.001 $0.001 $0.001 $0.502 $0.502 $0.502

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate22to27



Rate27 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 13

EFFECTIVE JANUARY 1, 2008 SCHEDULE 27
BCUC ORDER NO.  G-153-07 G-150-07 G-155-07

 RATE SCHEDULE 27: DELIVERY MARGIN AND COMMODITY

 INTERRUPTIBLE T-SERVICE EXISTING OCTOBER 1, 2007 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2008 RATES
Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $813.00 $813.00 $813.00 $14.00 $14.00 $14.00 $827.00 $827.00 $827.00
2
3
4 Delivery Charge per gigajoule (Interr. MTQ) $0.915 $0.915 $0.915 $0.016 $0.016 $0.016 $0.931 $0.931 $0.931
5
6 Administration Charge per Month $72.00 $72.00 $72.00 $1.00 $1.00 $1.00 $73.00 $73.00 $73.00
7
8

9 Sales
10   (a) Charge per gigajoule for Balancing Gas  
11   (b) Charge per gigajoule for Backstopping Gas  
12   (d) Charge per gigajoule for UOR Gas
13
17 Rider 3   ESM ($0.029) ($0.029) ($0.029) ($0.005) ($0.005) ($0.005) ($0.034) ($0.034) ($0.034)
18
19
20 Total Variable Cost per gigajoule $0.886 $0.886 $0.886 $0.011 $0.011 $0.011 $0.897 $0.897 $0.897

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.

Order No. G-150-07 G-153-07 G-155-07.xls 12/19/2007  10:13 AM Tariff Rate22to27



Rate1 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 1
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 1:
 RESIDENTIAL SERVICE RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $11.13 $11.13 $11.13 $0.00 $0.00 $0.00 $11.13 $11.13 $11.13
3
4 Delivery Charge per gigajoule $2.783 $2.783 $2.783 $0.000 $0.000 $0.000 $2.783 $2.783 $2.783
5
6 Rider 3   ESM ($0.130) ($0.130) ($0.130) $0.003 $0.003 $0.003 ($0.127) ($0.127) ($0.127)
7 Rider 5   RSAM $0.095 $0.095 $0.095 ($0.001) ($0.001) ($0.001) $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per gigajoule $2.748 $2.748 $2.748 $0.002 $0.002 $0.002 $2.750 $2.750 $2.750
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule $6.926 $6.926 $6.926 $0.000 $0.000 $0.000 $6.926 $6.926 $6.926
13 Midstream Cost Recovery Charge per gigajoule $1.209 $1.186 $1.265 $0.000 $0.000 $0.000 $1.209 $1.186 $1.265
14 Propane Surcharge (Revelstoke only) $9.545 $0.000  $9.545
15 Rider 8   Unbundling Recovery $0.118 $0.118 $0.118 ($0.001) ($0.001) ($0.001) $0.117 $0.117 $0.117
16 Rider 9   Stable Rate - Residential $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
17 Subtotal Commodity Related Charges per gigajoule $8.253 $8.230 $8.309 ($0.001) ($0.001) ($0.001) $8.252 $8.229 $8.308
18
19
20 Total Variable Cost per gigajoule $11.001 $10.978 $11.057 $0.001 $0.001 $0.001 $11.002 $10.979 $11.058

21
22
23 Revelstoke Variable Cost per gigajoule
24  (Includes Rider 1, Excludes Rider 9) $20.405 $0.002 $20.407

EXISTING JANUARY 1, 2008 RATES

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate1to7



Rate2 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 2
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 2:
 SMALL COMMERCIAL SERVICE EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $23.35 $23.35 $23.35 $0.00 $0.00 $0.00 $23.35 $23.35 $23.35
3
4 Delivery Charge per gigajoule $2.330 $2.330 $2.330 $0.000 $0.000 $0.000 $2.330 $2.330 $2.330
5
6 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.002 $0.002 $0.002 ($0.098) ($0.098) ($0.098)
7 Rider 5   RSAM $0.095 $0.095 $0.095 ($0.001) ($0.001) ($0.001) $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per gigajoule $2.325 $2.325 $2.325 $0.001 $0.001 $0.001 $2.326 $2.326 $2.326
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule $6.928 $6.928 $6.928 $0.000 $0.000 $0.000 $6.928 $6.928 $6.928
13 Midstream Cost Recovery Charge per gigajoule $1.303 $1.279 $1.359 $0.000 $0.000 $0.000 $1.303 $1.279 $1.359
14 Propane Surcharge (Revelstoke only) $8.359 $0.000  $8.359
15 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
16 Subtotal Commodity Related Charges per gigajoule $8.278 $8.254 $8.334 $0.000 $0.000 $0.000 $8.278 $8.254 $8.334
17
18
19 Total Variable Cost per gigajoule $10.603 $10.579 $10.659 $0.001 $0.001 $0.001 $10.604 $10.580 $10.660

20
21
22 Revelstoke Variable Cost per gigajoule
23  (Includes Rider 1) $18.891 $0.001 $18.892

1

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate1to7



Rate3 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 3
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 3:
 LARGE COMMERCIAL SERVICE EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $124.58 $124.58 $124.58 $0.00 $0.00 $0.00 $124.58 $124.58 $124.58
3
4 Delivery Charge per gigajoule $2.008 $2.008 $2.008 $0.000 $0.000 $0.000 $2.008 $2.008 $2.008
5
6 Rider 3   ESM ($0.077) ($0.077) ($0.077) $0.002 $0.002 $0.002 ($0.075) ($0.075) ($0.075)
7 Rider 5   RSAM $0.095 $0.095 $0.095 ($0.001) ($0.001) ($0.001) $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per gigajoule $2.026 $2.026 $2.026 $0.001 $0.001 $0.001 $2.027 $2.027 $2.027
9

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge per gigajoule $6.916 $6.916 $6.916 $0.000 $0.000 $0.000 $6.916 $6.916 $6.916
13 Midstream Cost Recovery Charge per gigajoule $1.115 $1.096 $1.175 $0.000 $0.000 $0.000 $1.115 $1.096 $1.175
14 Propane Surcharge (Revelstoke only) $8.554 $0.000  $8.554
15 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
16 Subtotal Commodity Related Charges per gigajoule $8.078 $8.059 $8.138 $0.000 $0.000 $0.000 $8.078 $8.059 $8.138
17
18
19 Total Variable Cost per gigajoule $10.104 $10.085 $10.164 $0.001 $0.001 $0.001 $10.105 $10.086 $10.165

20
21
22 Revelstoke Variable Cost per gigajoule
23  (Includes Rider 1) $18.592 $0.001 $18.593

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate1to7



Rate5 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 4

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 5
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 5
 GENERAL FIRM SERVICE EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $551.00 $551.00 $551.00 $0.00 $0.00 $0.00 $551.00 $551.00 $551.00
3
4 Demand Charge per gigajoule $13.776 $13.776 $13.776 $0.000 $0.000 $0.000 $13.776 $13.776 $13.776
5
6 Delivery Charge per gigajoule $0.557 $0.557 $0.557 $0.000 $0.000 $0.000 $0.557 $0.557 $0.557
7
8 Rider 3   ESM ($0.055) ($0.055) ($0.055) $0.001 $0.001 $0.001 ($0.054) ($0.054) ($0.054)
9

10
11
12 Commodity Related Charges
13 Commodity Cost Recovery Charge per gigajoule $6.902 $6.902 $6.902 $0.000 $0.000 $0.000 $6.902 $6.902 $6.902
14 Midstream Cost Recovery Charge per gigajoule $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
15 Subtotal Commodity Related Charges per gigajoule $7.725 $7.714 $7.789 $0.000 $0.000 $0.000 $7.725 $7.714 $7.789
16
17
18
19 Total Variable Cost per gigajoule $8.227 $8.216 $8.291 $0.001 $0.001 $0.001 $8.228 $8.217 $8.292

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate1to7



Rate6 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 6
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 6:
 NGV - STATIONS EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per Month $58.00 $58.00 $58.00 $0.00 $0.00 $0.00 $58.00 $58.00 $58.00
3
4 Delivery Charge per gigajoule $3.194 $3.194 $3.194 $0.000 $0.000 $0.000 $3.194 $3.194 $3.194
5
6 Rider 3   ESM ($0.110) ($0.110) ($0.110) $0.010 $0.010 $0.010 ($0.100) ($0.100) ($0.100)
7
8
9

10 Commodity Related Charges
11 Commodity Cost Recovery Charge per gigajoule $6.883 $6.883 $6.883 $0.000 $0.000 $0.000 $6.883 $6.883 $6.883
12 Midstream Cost Recovery Charge per gigajoule $0.452 $0.431 $0.431 $0.000 $0.000 $0.000 $0.452 $0.431 $0.431
13 Subtotal Commodity Related Charges per gigajoule $7.335 $7.314 $7.314 $0.000 $0.000 $0.000 $7.335 $7.314 $7.314
14
15
16
17
18 Total Variable Cost per gigajoule $10.419 $10.398 $10.398 $0.010 $0.010 $0.010 $10.429 $10.408 $10.408

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate1to7



Rate6A TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5.1

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 6A
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line
No. Particulars EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per Month $81.00 $0.00 $81.00
5
6 Minimum Charges $125.00 $0.00 $125.00
7
8 Delivery Charge per gigajoule $3.156 $0.000 $3.156
9

10 Rider 3   ESM ($0.110) $0.010 ($0.100)
11
12
13
14 Commodity Related Charges
15 Commodity Cost Recovery Charge per gigajoule $6.883 $0.000 $6.883
16 Midstream Cost Recovery Charge per gigajoule $0.452 $0.000 $0.452
17 Subtotal Commodity Related Charges per gigajoule $7.335 $0.000 $7.335
18
19 Compression Charge per gigajoule $5.28 $0.000 $5.28
20
21
22
23
24 Total Variable Cost per gigajoule $15.661 $0.010 $15.671

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate1to7



Rate23 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE FEBRUARY 1, 2008             SCHEDULE 23
BCUC ORDER NO. G-9-08

RATE SCHEDULE 23:
LARGE COMMERCIAL T-SERVICE EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $124.58 $124.58 $124.58 $0.00 $0.00 $0.00 $124.58 $124.58 $124.58
2
3 Delivery Charge per gigajoule $2.008 $2.01 $2.01 $0.000 $0.000 $0.000 $2.008 $2.008 $2.008
4
5
6 Administration Charge per Month $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESM ($0.077) ($0.077) ($0.077) $0.002 $0.002 $0.002 ($0.075) ($0.075) ($0.075)
15 Rider 5   RSAM $0.095 $0.095 $0.095 ($0.001) ($0.001) ($0.001) $0.094 $0.094 $0.094
16
17
18
19 Total Variable Cost per gigajoule $2.026 $2.026 $2.026 $0.001 $0.001 $0.001 $2.027 $2.027 $2.027

Balancing, Backstopping, Replacement and UOR 
per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate22to27



Rate25 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7

EFFECTIVE FEBRUARY 1, 2008 SCHEDULE 25
BCUC ORDER NO. G-9-08

 RATE SCHEDULE 25
 GENERAL FIRM T-SERVICE EXISTING JANUARY 1, 2008 RATES RATE RIDERS CHANGES EFFECTIVE FEBRUARY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $551.00 $551.00 $551.00 $0.00 $0.00 $0.00 $551.00 $551.00 $551.00
2
3 Demand Charge per gigajoule $13.776 $13.776 $13.776 $0.000 $0.000 $0.000 $13.776 $13.776 $13.776
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.557 $0.557 $0.557 $0.000 $0.000 $0.000 $0.557 $0.557 $0.557
6
7 Administration Charge per Month $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.055) ($0.055) ($0.055) $0.001 $0.001 $0.001 ($0.054) ($0.054) ($0.054)
18
19
20
21 Total Variable Cost per gigajoule $0.502 $0.502 $0.502 $0.001 $0.001 $0.001 $0.503 $0.503 $0.503

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Order No. G-9-08 TGI Riders effective 20080201.xls 01/16/2008  6:07 PM Tariff Rate22to27



Rate1 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

SCHEDULE 1

 RATE SCHEDULE 1: DELIVERY MARGIN AND COMMODITY

 RESIDENTIAL SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.13 $11.13 $11.13 $0.00 $0.00 $0.00 $11.13 $11.13 $11.13
3
4 Delivery Charge per GJ $2.783 $2.783 $2.783 $0.000 $0.000 $0.000 $2.783 $2.783 $2.783
5 Rider 3   ESM ($0.127) ($0.127) ($0.127) $0.000 $0.000 $0.000 ($0.127) ($0.127) ($0.127)
6 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.022) ($0.022) ($0.022) ($0.022) ($0.022) ($0.022)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.750 $2.750 $2.750 ($0.022) ($0.022) ($0.022) $2.728 $2.728 $2.728
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.209 $1.186 $1.265 $0.000 $0.000 $0.000 $1.209 $1.186 $1.265
13 Rider 8   Unbundling Recovery $0.117 $0.117 $0.117 $0.000 $0.000 $0.000 $0.117 $0.117 $0.117
14 Rider 9   Stable Rate - Residential $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
15 Subtotal Midstream Related Charges per GJ $1.326 $1.303 $1.382 $0.000 $0.000 $0.000 $1.326 $1.303 $1.382
16
17 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.926 $6.926 $6.926 $1.361 $1.361 $1.361 $8.287 $8.287 $8.287
18
19
20 Rider 1 Propane Surcharge (Revelstoke only) $9.545 ($1.361)  $8.184
21
22
23 Cost of Gas Recovery Related Charges for Revelstoke $17.657 $0.000 $17.657
24  per GJ (Includes Rider 1, excludes Riders 8 & 9)

EFFECTIVE APRIL 1, 2008 RATES

EFFECTIVE APRIL 1, 2008 RATES

BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate2 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 2
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 2: DELIVERY MARGIN AND COMMODITY

 SMALL COMMERCIAL SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $23.35 $23.35 $23.35 $0.00 $0.00 $0.00 $23.35 $23.35 $23.35
3
4 Delivery Charge per GJ $2.330 $2.330 $2.330 $0.000 $0.000 $0.000 $2.330 $2.330 $2.330
5 Rider 3   ESM ($0.098) ($0.098) ($0.098) $0.000 $0.000 $0.000 ($0.098) ($0.098) ($0.098)
6 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.017) ($0.017) ($0.017) ($0.017) ($0.017) ($0.017)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.326 $2.326 $2.326 ($0.017) ($0.017) ($0.017) $2.309 $2.309 $2.309
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.303 $1.279 $1.359 $0.000 $0.000 $0.000 $1.303 $1.279 $1.359
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
14 Subtotal Midstream Related Charges per GJ $1.350 $1.326 $1.406 $0.000 $0.000 $0.000 $1.350 $1.326 $1.406
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.928 $6.928 $6.928 $1.359 $1.359 $1.359 $8.287 $8.287 $8.287
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $8.359 ($1.359)  $7.000
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $16.566 $0.000 $16.566
23  per GJ (Includes Rider 1, excludes Rider 8)

1

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate3 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 3
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 3: DELIVERY MARGIN AND COMMODITY

 LARGE COMMERCIAL SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $124.58 $124.58 $124.58 $0.00 $0.00 $0.00 $124.58 $124.58 $124.58
3
4 Delivery Charge per GJ $2.008 $2.008 $2.008 $0.000 $0.000 $0.000 $2.008 $2.008 $2.008
5 Rider 3   ESM ($0.075) ($0.075) ($0.075) $0.000 $0.000 $0.000 ($0.075) ($0.075) ($0.075)
6 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.013) ($0.013) ($0.013) ($0.013) ($0.013) ($0.013)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Midstream Related Charges per GJ $2.027 $2.027 $2.027 ($0.013) ($0.013) ($0.013) $2.014 $2.014 $2.014
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.115 $1.096 $1.175 $0.000 $0.000 $0.000 $1.115 $1.096 $1.175
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
14 Subtotal Midstream Related Charges per GJ $1.162 $1.143 $1.222 $0.000 $0.000 $0.000 $1.162 $1.143 $1.222
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.916 $6.916 $6.916 $1.371 $1.371 $1.371 $8.287 $8.287 $8.287
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $8.554 ($1.371)  $7.183
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $16.566 $0.000 $16.566
23  per GJ (Includes Rider 1, excludes Rider 8)

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate4 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 4

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 4
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 4: DELIVERY MARGIN AND COMMODITY

 SEASONAL SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $413.00 $413.00 $413.00 $0.00 $0.00 $0.00 $413.00 $413.00 $413.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.717 $0.717 $0.717 $0.000 $0.000 $0.000 $0.717 $0.717 $0.717
6 (b) Extension Period $1.446 $1.446 $1.446 $0.000 $0.000 $0.000 $1.446 $1.446 $1.446
7
8 Rider 3   ESM ($0.043) ($0.043) ($0.043) $0.000 $0.000 $0.000 ($0.043) ($0.043) ($0.043)
9 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006) ($0.006) ($0.006) ($0.006)

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $6.902 $6.902 $6.902 $1.385 $1.385 $1.385 $8.287 $8.287 $8.287
14 (b) Extension Period $6.902 $6.902 $6.902 $1.385 $1.385 $1.385 $8.287 $8.287 $8.287
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
18 (b) Extension Period $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $7.725 $7.714 $7.789 $1.385 $1.385 $1.385 $9.110 $9.099 $9.174
23 (b) Extension Period $7.725 $7.714 $7.789 $1.385 $1.385 $1.385 $9.110 $9.099 $9.174
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $8.399 $8.388 $8.463 $1.379 $1.379 $1.379 $9.778 $9.767 $9.842
33 (b) Extension Period $9.128 $9.117 $9.192 $1.379 $1.379 $1.379 $10.507 $10.496 $10.571

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate5 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 5
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 5 DELIVERY MARGIN AND COMMODITY

 GENERAL FIRM SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $551.00 $551.00 $551.00 $0.00 $0.00 $0.00 $551.00 $551.00 $551.00
3
4 Demand Charge per gigajoule $13.776 $13.776 $13.776 $0.000 $0.000 $0.000 $13.776 $13.776 $13.776
5
6 Delivery Charge per GJ $0.557 $0.557 $0.557 $0.000 $0.000 $0.000 $0.557 $0.557 $0.557
7
8 Rider 3   ESM ($0.054) ($0.054) ($0.054) $0.000 $0.000 $0.000 ($0.054) ($0.054) ($0.054)
9 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.009) ($0.009) ($0.009) ($0.009) ($0.009) ($0.009)

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.902 $6.902 $6.902 $1.385 $1.385 $1.385 $8.287 $8.287 $8.287
14 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
15 Subtotal Midstream Related Charges per GJ $7.725 $7.714 $7.789 $1.385 $1.385 $1.385 $9.110 $9.099 $9.174
16
17
18
19 Total Variable Cost per gigajoule $8.228 $8.217 $8.292 $1.376 $1.376 $1.376 $9.604 $9.593 $9.668

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate6 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 6
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 6: DELIVERY MARGIN AND COMMODITY

 NGV - STATIONS EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $58.00 $58.00 $58.00 $0.00 $0.00 $0.00 $58.00 $58.00 $58.00
3
4 Delivery Charge per GJ $3.194 $3.194 $3.194 $0.000 $0.000 $0.000 $3.194 $3.194 $3.194
5
6 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.000 $0.000 $0.000 ($0.100) ($0.100) ($0.100)
7 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.020) ($0.020) ($0.020) ($0.020) ($0.020) ($0.020)
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.883 $6.883 $6.883 $1.404 $1.404 $1.404 $8.287 $8.287 $8.287
12 Midstream Cost Recovery Charge per GJ $0.452 $0.431 $0.431 $0.000 $0.000 $0.000 $0.452 $0.431 $0.431
13 Subtotal Midstream Related Charges per GJ $7.335 $7.314 $7.314 $1.404 $1.404 $1.404 $8.739 $8.718 $8.718
14
15
16 Total Variable Cost per gigajoule $10.429 $10.408 $10.408 $1.384 $1.384 $1.384 $11.813 $11.792 $11.792

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate6A TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 6A
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line DELIVERY MARGIN AND COMMODITY

No. Particulars EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per month $81.00 $0.00 $81.00
5
6 Delivery Charge per GJ $3.156 $0.000 $3.156
7 Rider 3   ESM ($0.100) $0.000 ($0.100)
8 Rider 4   Lochburn Land Sale Rebate $0.000 ($0.020) ($0.020)
9

10
11 Commodity Related Charges
12 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.883 $1.404 $8.287
13 Midstream Cost Recovery Charge per GJ $0.452 $0.000 $0.452
14 Subtotal Midstream Related Charges per GJ $7.335 $1.404 $8.739
15
16 Compression Charge per gigajoule $5.28 $0.000 $5.28
17
18
19 Minimum Charges $125.00 $0.00 $125.00
20
21
22
23 Total Variable Cost per gigajoule $15.671 $1.384 $17.055

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate7 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7 

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 7
BCUC ORDER NO.  G-38-08  (COMMODITY CHARGE) AND G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 7: DELIVERY MARGIN AND COMMODITY

 INTERRUPTIBLE SALES EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $827.00 $827.00 $827.00 $0.00 $0.00 $0.00 $827.00 $827.00 $827.00
3
4 Delivery Charge per GJ $0.931 $0.931 $0.931 $0.000 $0.000 $0.000 $0.931 $0.931 $0.931
5
6 Rider 3   ESM ($0.034) ($0.034) ($0.034) $0.000 $0.000 $0.000 ($0.034) ($0.034) ($0.034)
7 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006) ($0.006) ($0.006) ($0.006)
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $6.902 $6.902 $6.902 $1.385 $1.385 $1.385 $8.287 $8.287 $8.287
11 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
12 Subtotal Midstream Related Charges per GJ $7.725 $7.714 $7.789 $1.385 $1.385 $1.385 $9.110 $9.099 $9.174
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $8.622 $8.611 $8.686 $1.379 $1.379 $1.379 $10.001 $9.990 $10.065

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:10 PM Tariff Rate1to7



Rate22 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 8

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 22
BCUC ORDER NO. G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

RATE SCHEDULE 22: DELIVERY MARGIN AND COMMODITY
LARGE INDUSTRIAL T-SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,444.00 $3,444.00 $3,444.00 $0.00 $0.00 $0.00 $3,444.00 $3,444.00 $3,444.00
2
3 Delivery Charge per gigajoule (Interr. MTQ) $0.689 $0.689 $0.689 $0.000 $0.000 $0.000 $0.689 $0.689 $0.689
4
5 Rider 3   ESM ($0.024) ($0.024) ($0.024) $0.000 $0.000 $0.000 ($0.024) ($0.024) ($0.024)
6 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.004) ($0.004) ($0.004) ($0.004) ($0.004) ($0.004)
7
8
9 Charges per gigajoule for UOR Gas

10
11
12 Demand Surcharge per gigajoule $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00
13
14
15 Balancing Service per gigajoule
16   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.00 $0.00 n/a $0.30 $0.30 n/a 
17   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.00 $0.00 n/a $1.10 $1.10 n/a 
18
19
20 Charges per gigajoule for Backstopping Gas
21
22
23
24 Administration Charge per Month $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
25
26
27
28
29 Total Variable Cost per gigajoule $0.665 $0.665 $0.665 ($0.004) ($0.004) ($0.004) $0.661 $0.661 $0.661

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:11 PM Tariff Rate22to27



Rate22A TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 9

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 22A

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

Line DELIVERY MARGIN AND COMMODITY
No. Particulars EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

(1) (2) (3) (4)

1 INLAND SERVICE AREA
2
3 Basic Charge per Month $4,522.00 $0.00 $4,522.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $11.060 $0.000 $11.060
7 (b) Firm MTQ $0.077 $0.000 $0.077
8
9 Delivery Charge per gigajoule - Interr MTQ $0.883 $0.000 $0.883

10
11 Rider 3   ESM ($0.020) $0.000 ($0.020)
12 Rider 4   Lochburn Land Sale Rebate $0.000 ($0.003) ($0.003)
13
14
15 Charges per gigajoule for UOR Gas
16
17
18 Demand Surchage per gigajoule $17.00 $0.00 $17.00
19
20 Balancing Service per gigajoule
21   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.00 $0.30
22   (b) between and including Nov. 1 and Mar. 31 $1.10 $0.00 $1.10
23
24
25 Charges per gigajoule for Backstopping Gas
26
27
28 Replacement Gas Sumas Daily Price Sumas Daily Price
29 plus 20 Percent plus 20 Percent
30
31 Administration Charge per Month $73.00 $0.00 $73.00
32
33 Total Variable Cost per gigajoule
34   (a)  Firm MTQ $0.057 ($0.003) $0.054
35   (b)  Interruptible MTQ $0.863 ($0.003) $0.860

BCUC ORDER NO. G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:11 PM Tariff Rate22to27



Rate22B TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 10

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 22B
BCUC ORDER NO. G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

RATE SCHEDULE 22B:
LARGE INDUSTRIAL T-SERVICE DELIVERY MARGIN AND COMMODITY

EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES
Line Columbia Elkview Columbia Elkview Columbia Elkview
No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

(1) (2)  (3)  (4)  (5) (6) (7)

1 COLUMBIA SERVICE AREA
2
3 Basic Charge per Month $4,265.00 $4,265.00 $0.00 $0.00 $4,265.00 $4,265.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $7.047 $1.600 $0.000 $0.000 $7.047 $1.600
7 (b) Firm MTQ $0.075 $0.075 $0.000 $0.000 $0.075 $0.075
8
9 Delivery Charge per gigajoule - Interr MTQ

10   (a) between and including Apr. 1 and Oct. 31 $0.702 $0.175 $0.000 $0.000 $0.702 $0.175
11   (b) between and including Nov. 1 and Mar.31 $1.012 $0.251 $0.000 $0.000 $1.012 $0.251
12
13 Rider 3   ESM ($0.016) ($0.006) $0.000 $0.000 ($0.016) ($0.006)
14 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 ($0.003) ($0.002) ($0.003) ($0.002)
15
16
17 Charges per gigajoule for UOR Gas
18
19
20 Demand Surchage per gigajoule $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
21
22
23 Charges per gigajoule for Backstopping Gas
24
25
26 Administration Charge per Month $73.00 $73.00 $0.00 $0.00 $73.00 $73.00
27

28
29 Total Variable Cost per gigajoule
30   (a)  Firm MTQ $0.059 $0.069 ($0.003) ($0.002) $0.056 $0.067
31   (b)  Interruptible MTQ  -  Summer $0.686 $0.169 ($0.003) ($0.002) $0.683 $0.167
32                                      -     Winter $0.996 $0.245 ($0.003) ($0.002) $0.993 $0.243

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:11 PM Tariff Rate22to27



Rate23 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 11

EFFECTIVE APRIL 1, 2008 RATES             SCHEDULE 23
BCUC ORDER NO. G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

RATE SCHEDULE 23: DELIVERY MARGIN AND COMMODITY
LARGE COMMERCIAL T-SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $124.58 $124.58 $124.58 $0.00 $0.00 $0.00 $124.58 $124.58 $124.58
2
3 Delivery Charge per gigajoule $2.008 $2.01 $2.01 $0.000 $0.000 $0.000 $2.008 $2.008 $2.008
4
5
6 Administration Charge per Month $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESM ($0.075) ($0.075) ($0.075) $0.000 $0.000 $0.000 ($0.075) ($0.075) ($0.075)
15 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.013) ($0.013) ($0.013) ($0.013) ($0.013) ($0.013)
16 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
17
18
19
20 Total Variable Cost per gigajoule $2.027 $2.027 $2.027 ($0.013) ($0.013) ($0.013) $2.014 $2.014 $2.014

Balancing, Backstopping, Replacement and 
UOR  per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:11 PM Tariff Rate22to27



Rate25 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 12

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 25
BCUC ORDER NO. G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 25 DELIVERY MARGIN AND COMMODITY
 GENERAL FIRM T-SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $551.00 $551.00 $551.00 $0.00 $0.00 $0.00 $551.00 $551.00 $551.00
2
3 Demand Charge per gigajoule $13.776 $13.776 $13.776 $0.000 $0.000 $0.000 $13.776 $13.776 $13.776
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.557 $0.557 $0.557 $0.000 $0.000 $0.000 $0.557 $0.557 $0.557
6
7 Administration Charge per Month $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.054) ($0.054) ($0.054) $0.000 $0.000 $0.000 ($0.054) ($0.054) ($0.054)
18 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.009) ($0.009) ($0.009) ($0.009) ($0.009) ($0.009)
19
20
21
22 Total Variable Cost per gigajoule $0.503 $0.503 $0.503 ($0.009) ($0.009) ($0.009) $0.494 $0.494 $0.494

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:11 PM Tariff Rate22to27



Rate27 TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 13

EFFECTIVE APRIL 1, 2008 RATES SCHEDULE 27
BCUC ORDER NO. G-116-07 DIRECTIVE 4 (RIDER 4 - LOCHBURN LAND SALE REBATE)

 RATE SCHEDULE 27: DELIVERY MARGIN AND COMMODITY
 INTERRUPTIBLE T-SERVICE EXISTING FEBRUARY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $827.00 $827.00 $827.00 $0.00 $0.00 $0.00 $827.00 $827.00 $827.00
2
3
4 Delivery Charge per gigajoule (Interr. MTQ) $0.931 $0.931 $0.931 $0.000 $0.000 $0.000 $0.931 $0.931 $0.931
5
6 Administration Charge per Month $73.00 $73.00 $73.00 $0.00 $0.00 $0.00 $73.00 $73.00 $73.00
7
8

9 Sales
10   (a) Charge per gigajoule for Balancing Gas  
11   (b) Charge per gigajoule for Backstopping Gas  
12   (d) Charge per gigajoule for UOR Gas
13
17 Rider 3   ESM ($0.034) ($0.034) ($0.034) $0.000 $0.000 $0.000 ($0.034) ($0.034) ($0.034)
18 Rider 4   Lochburn Land Sale Rebate $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006) ($0.006) ($0.006) ($0.006)
19
20
21
22 Total Variable Cost per gigajoule $0.897 $0.897 $0.897 ($0.006) ($0.006) ($0.006) $0.891 $0.891 $0.891

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.

Order G-38-08 TGI-CCRA & G-116-07 Rider 4 eff April 1, 2008.xls 03/17/2008  2:11 PM Tariff Rate22to27



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

SCHEDULE 1
BCUC ORDER NO.  G-94-08  G-92-08

 RATE SCHEDULE 1: COMMODITY

 RESIDENTIAL SERVICE EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.13 $11.13 $11.13 $0.00 $0.00 $0.00 $11.13 $11.13 $11.13
3
4 Delivery Charge per GJ $2.783 $2.783 $2.783 $0.000 $0.000 $0.000 $2.783 $2.783 $2.783
5 Rider 3   ESM ($0.127) ($0.127) ($0.127) $0.000 $0.000 $0.000 ($0.127) ($0.127) ($0.127)
6 Rider 4   Lochburn Land Sale Rebate ($0.022) ($0.022) ($0.022) $0.000 $0.000 $0.000 ($0.022) ($0.022) ($0.022)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.728 $2.728 $2.728 $0.000 $0.000 $0.000 $2.728 $2.728 $2.728
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.209 $1.186 $1.265 $0.000 $0.000 $0.000 $1.209 $1.186 $1.265
13 Rider 8   Unbundling Recovery $0.117 $0.117 $0.117 $0.000 $0.000 $0.000 $0.117 $0.117 $0.117
14 Subtotal Midstream Related Charges per GJ $1.326 $1.303 $1.382 $0.000 $0.000 $0.000 $1.326 $1.303 $1.382
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $8.184 $2.222  $10.406
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $17.657 $3.715 $21.372
23  per GJ (Includes Rider 1, excludes Riders 8)

EFFECTIVE JULY 1, 2008 RATES

EFFECTIVE JULY 1, 2008 RATES

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE JULY 1, 2008 RATES SCHEDULE 2
BCUC ORDER NO.  G-94-08  G-92-08

 RATE SCHEDULE 2: COMMODITY

 SMALL COMMERCIAL SERVICE EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $23.35 $23.35 $23.35 $0.00 $0.00 $0.00 $23.35 $23.35 $23.35
3
4 Delivery Charge per GJ $2.330 $2.330 $2.330 $0.000 $0.000 $0.000 $2.330 $2.330 $2.330
5 Rider 3   ESM ($0.098) ($0.098) ($0.098) $0.000 $0.000 $0.000 ($0.098) ($0.098) ($0.098)
6 Rider 4   Lochburn Land Sale Rebate ($0.017) ($0.017) ($0.017) $0.000 $0.000 $0.000 ($0.017) ($0.017) ($0.017)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.309 $2.309 $2.309 $0.000 $0.000 $0.000 $2.309 $2.309 $2.309
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.303 $1.279 $1.359 $0.000 $0.000 $0.000 $1.303 $1.279 $1.359
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
14 Subtotal Midstream Related Charges per GJ $1.350 $1.326 $1.406 $0.000 $0.000 $0.000 $1.350 $1.326 $1.406
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $7.000 $2.222  $9.222
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $16.566 $3.715 $20.281
23  per GJ (Includes Rider 1, excludes Rider 8)

1

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7
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EFFECTIVE JULY 1, 2008 RATES SCHEDULE 3
BCUC ORDER NO.  G-94-08  G-92-08

 RATE SCHEDULE 3: COMMODITY

 LARGE COMMERCIAL SERVICE EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $124.58 $124.58 $124.58 $0.00 $0.00 $0.00 $124.58 $124.58 $124.58
3
4 Delivery Charge per GJ $2.008 $2.008 $2.008 $0.000 $0.000 $0.000 $2.008 $2.008 $2.008
5 Rider 3   ESM ($0.075) ($0.075) ($0.075) $0.000 $0.000 $0.000 ($0.075) ($0.075) ($0.075)
6 Rider 4   Lochburn Land Sale Rebate ($0.013) ($0.013) ($0.013) $0.000 $0.000 $0.000 ($0.013) ($0.013) ($0.013)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Midstream Related Charges per GJ $2.014 $2.014 $2.014 $0.000 $0.000 $0.000 $2.014 $2.014 $2.014
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.115 $1.096 $1.175 $0.000 $0.000 $0.000 $1.115 $1.096 $1.175
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
14 Subtotal Midstream Related Charges per GJ $1.162 $1.143 $1.222 $0.000 $0.000 $0.000 $1.162 $1.143 $1.222
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $7.183 $2.222  $9.405
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $16.566 $3.715 $20.281
23  per GJ (Includes Rider 1, excludes Rider 8)

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 4

EFFECTIVE JULY 1, 2008 RATES SCHEDULE 4
BCUC ORDER NO.  G-94-08

 RATE SCHEDULE 4: COMMODITY

 SEASONAL SERVICE EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $413.00 $413.00 $413.00 $0.00 $0.00 $0.00 $413.00 $413.00 $413.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.717 $0.717 $0.717 $0.000 $0.000 $0.000 $0.717 $0.717 $0.717
6 (b) Extension Period $1.446 $1.446 $1.446 $0.000 $0.000 $0.000 $1.446 $1.446 $1.446
7
8 Rider 3   ESM ($0.043) ($0.043) ($0.043) $0.000 $0.000 $0.000 ($0.043) ($0.043) ($0.043)
9 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
14 (b) Extension Period $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
18 (b) Extension Period $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $9.110 $9.099 $9.174 $1.493 $1.493 $1.493 $10.603 $10.592 $10.667
23 (b) Extension Period $9.110 $9.099 $9.174 $1.493 $1.493 $1.493 $10.603 $10.592 $10.667
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $9.778 $9.767 $9.842 $1.493 $1.493 $1.493 $11.271 $11.260 $11.335
33 (b) Extension Period $10.507 $10.496 $10.571 $1.493 $1.493 $1.493 $12.000 $11.989 $12.064

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

EFFECTIVE JULY 1, 2008 RATES SCHEDULE 5
BCUC ORDER NO.  G-94-08

 RATE SCHEDULE 5 COMMODITY

 GENERAL FIRM SERVICE EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $551.00 $551.00 $551.00 $0.00 $0.00 $0.00 $551.00 $551.00 $551.00
3
4 Demand Charge per gigajoule $13.776 $13.776 $13.776 $0.000 $0.000 $0.000 $13.776 $13.776 $13.776
5
6 Delivery Charge per GJ $0.557 $0.557 $0.557 $0.000 $0.000 $0.000 $0.557 $0.557 $0.557
7
8 Rider 3   ESM ($0.054) ($0.054) ($0.054) $0.000 $0.000 $0.000 ($0.054) ($0.054) ($0.054)
9 Rider 4   Lochburn Land Sale Rebate ($0.009) ($0.009) ($0.009) $0.000 $0.000 $0.000 ($0.009) ($0.009) ($0.009)

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
14 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
15 Subtotal Commodity Related Charges per GJ $9.110 $9.099 $9.174 $1.493 $1.493 $1.493 $10.603 $10.592 $10.667
16
17
18
19 Total Variable Cost per gigajoule $9.604 $9.593 $9.668 $1.493 $1.493 $1.493 $11.097 $11.086 $11.161

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE JULY 1, 2008 RATES SCHEDULE 6
BCUC ORDER NO.  G-94-08

 RATE SCHEDULE 6: COMMODITY

 NGV - STATIONS EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $58.00 $58.00 $58.00 $0.00 $0.00 $0.00 $58.00 $58.00 $58.00
3
4 Delivery Charge per GJ $3.194 $3.194 $3.194 $0.000 $0.000 $0.000 $3.194 $3.194 $3.194
5
6 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.000 $0.000 $0.000 ($0.100) ($0.100) ($0.100)
7 Rider 4   Lochburn Land Sale Rebate ($0.020) ($0.020) ($0.020) $0.000 $0.000 $0.000 ($0.020) ($0.020) ($0.020)
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
12 Midstream Cost Recovery Charge per GJ $0.452 $0.431 $0.431 $0.000 $0.000 $0.000 $0.452 $0.431 $0.431
13 Subtotal Commodity Related Charges per GJ $8.739 $8.718 $8.718 $1.493 $1.493 $1.493 $10.232 $10.211 $10.211
14
15
16 Total Variable Cost per gigajoule $11.813 $11.792 $11.792 $1.493 $1.493 $1.493 $13.306 $13.285 $13.285

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE JULY 1, 2008 RATES SCHEDULE 6A
BCUC ORDER NO.  G-94-08

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line COMMODITY

No. Particulars EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per month $81.00 $0.00 $81.00
5
6 Delivery Charge per GJ $3.156 $0.000 $3.156
7 Rider 3   ESM ($0.100) $0.000 ($0.100)
8 Rider 4   Lochburn Land Sale Rebate ($0.020) $0.000 ($0.020)
9

10
11 Commodity Related Charges
12 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $1.493 $9.780
13 Midstream Cost Recovery Charge per GJ $0.452 $0.000 $0.452
14 Subtotal Commodity Related Charges per GJ $8.739 $1.493 $10.232
15
16 Compression Charge per gigajoule $5.28 $0.000 $5.28
17
18
19 Minimum Charges $125.00 $0.00 $125.00
20
21
22
23 Total Variable Cost per gigajoule $17.055 $1.493 $18.548

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7 

EFFECTIVE JULY 1, 2008 RATES SCHEDULE 7
BCUC ORDER NO.  G-94-08

 RATE SCHEDULE 7: COMMODITY

 INTERRUPTIBLE SALES EXISTING APRIL 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JULY 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $827.00 $827.00 $827.00 $0.00 $0.00 $0.00 $827.00 $827.00 $827.00
3
4 Delivery Charge per GJ $0.931 $0.931 $0.931 $0.000 $0.000 $0.000 $0.931 $0.931 $0.931
5
6 Rider 3   ESM ($0.034) ($0.034) ($0.034) $0.000 $0.000 $0.000 ($0.034) ($0.034) ($0.034)
7 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $8.287 $8.287 $8.287 $1.493 $1.493 $1.493 $9.780 $9.780 $9.780
11 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
12 Subtotal Commodity Related Charges per GJ $9.110 $9.099 $9.174 $1.493 $1.493 $1.493 $10.603 $10.592 $10.667
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $10.001 $9.990 $10.065 $1.493 $1.493 $1.493 $11.494 $11.483 $11.558

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

G-94-08 TGI CCRA & G-92-08 Revelstoke effective July 1, 2008.xls 06/16/08  10:51 AM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

SCHEDULE 1
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 1: COMMODITY

 RESIDENTIAL SERVICE EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.13 $11.13 $11.13 $0.00 $0.00 $0.00 $11.13 $11.13 $11.13
3
4 Delivery Charge per GJ $2.783 $2.783 $2.783 $0.000 $0.000 $0.000 $2.783 $2.783 $2.783
5 Rider 3   ESM ($0.127) ($0.127) ($0.127) $0.000 $0.000 $0.000 ($0.127) ($0.127) ($0.127)
6 Rider 4   Lochburn Land Sale Rebate ($0.022) ($0.022) ($0.022) $0.000 $0.000 $0.000 ($0.022) ($0.022) ($0.022)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.728 $2.728 $2.728 $0.000 $0.000 $0.000 $2.728 $2.728 $2.728
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.209 $1.186 $1.265 $0.000 $0.000 $0.000 $1.209 $1.186 $1.265
13 Rider 8   Unbundling Recovery $0.117 $0.117 $0.117 $0.000 $0.000 $0.000 $0.117 $0.117 $0.117
14 Subtotal Midstream Related Charges per GJ $1.326 $1.303 $1.382 $0.000 $0.000 $0.000 $1.326 $1.303 $1.382
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $10.406 $2.244  $12.650
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $21.372 $0.000 $21.372
23  per GJ (Includes Rider 1, excludes Riders 8)

EFFECTIVE OCTOBER 1, 2008 RATES

EFFECTIVE OCTOBER 1, 2008 RATES

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 2
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 2: COMMODITY

 SMALL COMMERCIAL SERVICE EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $23.35 $23.35 $23.35 $0.00 $0.00 $0.00 $23.35 $23.35 $23.35
3
4 Delivery Charge per GJ $2.330 $2.330 $2.330 $0.000 $0.000 $0.000 $2.330 $2.330 $2.330
5 Rider 3   ESM ($0.098) ($0.098) ($0.098) $0.000 $0.000 $0.000 ($0.098) ($0.098) ($0.098)
6 Rider 4   Lochburn Land Sale Rebate ($0.017) ($0.017) ($0.017) $0.000 $0.000 $0.000 ($0.017) ($0.017) ($0.017)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.309 $2.309 $2.309 $0.000 $0.000 $0.000 $2.309 $2.309 $2.309
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.303 $1.279 $1.359 $0.000 $0.000 $0.000 $1.303 $1.279 $1.359
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
14 Subtotal Midstream Related Charges per GJ $1.350 $1.326 $1.406 $0.000 $0.000 $0.000 $1.350 $1.326 $1.406
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $9.222 $2.244  $11.466
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $20.281 $0.000 $20.281
23  per GJ (Includes Rider 1, excludes Rider 8)

1

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 3
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 3: COMMODITY

 LARGE COMMERCIAL SERVICE EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $124.58 $124.58 $124.58 $0.00 $0.00 $0.00 $124.58 $124.58 $124.58
3
4 Delivery Charge per GJ $2.008 $2.008 $2.008 $0.000 $0.000 $0.000 $2.008 $2.008 $2.008
5 Rider 3   ESM ($0.075) ($0.075) ($0.075) $0.000 $0.000 $0.000 ($0.075) ($0.075) ($0.075)
6 Rider 4   Lochburn Land Sale Rebate ($0.013) ($0.013) ($0.013) $0.000 $0.000 $0.000 ($0.013) ($0.013) ($0.013)
7 Rider 5   RSAM $0.094 $0.094 $0.094 $0.000 $0.000 $0.000 $0.094 $0.094 $0.094
8 Subtotal Delivery Margin Related Charges per GJ $2.014 $2.014 $2.014 $0.000 $0.000 $0.000 $2.014 $2.014 $2.014
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.115 $1.096 $1.175 $0.000 $0.000 $0.000 $1.115 $1.096 $1.175
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 $0.000 $0.000 $0.000 $0.047 $0.047 $0.047
14 Subtotal Midstream Related Charges per GJ $1.162 $1.143 $1.222 $0.000 $0.000 $0.000 $1.162 $1.143 $1.222
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $9.405 $2.244  $11.649
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $20.281 $0.000 $20.281
23  per GJ (Includes Rider 1, excludes Rider 8)

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 4

EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 4
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 4: COMMODITY

 SEASONAL SERVICE EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $413.00 $413.00 $413.00 $0.00 $0.00 $0.00 $413.00 $413.00 $413.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.717 $0.717 $0.717 $0.000 $0.000 $0.000 $0.717 $0.717 $0.717
6 (b) Extension Period $1.446 $1.446 $1.446 $0.000 $0.000 $0.000 $1.446 $1.446 $1.446
7
8 Rider 3   ESM ($0.043) ($0.043) ($0.043) $0.000 $0.000 $0.000 ($0.043) ($0.043) ($0.043)
9 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
14 (b) Extension Period $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
18 (b) Extension Period $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $10.603 $10.592 $10.667 ($2.244) ($2.244) ($2.244) $8.359 $8.348 $8.423
23 (b) Extension Period $10.603 $10.592 $10.667 ($2.244) ($2.244) ($2.244) $8.359 $8.348 $8.423
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $11.271 $11.260 $11.335 ($2.244) ($2.244) ($2.244) $9.027 $9.016 $9.091
33 (b) Extension Period $12.000 $11.989 $12.064 ($2.244) ($2.244) ($2.244) $9.756 $9.745 $9.820

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7



TERASEN GAS INC. TAB 1
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EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 5
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 5 COMMODITY

 GENERAL FIRM SERVICE EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $551.00 $551.00 $551.00 $0.00 $0.00 $0.00 $551.00 $551.00 $551.00
3
4 Demand Charge per gigajoule $13.776 $13.776 $13.776 $0.000 $0.000 $0.000 $13.776 $13.776 $13.776
5
6 Delivery Charge per GJ $0.557 $0.557 $0.557 $0.000 $0.000 $0.000 $0.557 $0.557 $0.557
7
8 Rider 3   ESM ($0.054) ($0.054) ($0.054) $0.000 $0.000 $0.000 ($0.054) ($0.054) ($0.054)
9 Rider 4   Lochburn Land Sale Rebate ($0.009) ($0.009) ($0.009) $0.000 $0.000 $0.000 ($0.009) ($0.009) ($0.009)

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
14 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
15 Subtotal Commodity Related Charges per GJ $10.603 $10.592 $10.667 ($2.244) ($2.244) ($2.244) $8.359 $8.348 $8.423
16
17
18
19 Total Variable Cost per gigajoule $11.097 $11.086 $11.161 ($2.244) ($2.244) ($2.244) $8.853 $8.842 $8.917

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 6
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 6: COMMODITY

 NGV - STATIONS EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $58.00 $58.00 $58.00 $0.00 $0.00 $0.00 $58.00 $58.00 $58.00
3
4 Delivery Charge per GJ $3.194 $3.194 $3.194 $0.000 $0.000 $0.000 $3.194 $3.194 $3.194
5
6 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.000 $0.000 $0.000 ($0.100) ($0.100) ($0.100)
7 Rider 4   Lochburn Land Sale Rebate ($0.020) ($0.020) ($0.020) $0.000 $0.000 $0.000 ($0.020) ($0.020) ($0.020)
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
12 Midstream Cost Recovery Charge per GJ $0.452 $0.431 $0.431 $0.000 $0.000 $0.000 $0.452 $0.431 $0.431
13 Subtotal Commodity Related Charges per GJ $10.232 $10.211 $10.211 ($2.244) ($2.244) ($2.244) $7.988 $7.967 $7.967
14
15
16 Total Variable Cost per gigajoule $13.306 $13.285 $13.285 ($2.244) ($2.244) ($2.244) $11.062 $11.041 $11.041

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7
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EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 6A
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line COMMODITY

No. Particulars EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per month $81.00 $0.00 $81.00
5
6 Delivery Charge per GJ $3.156 $0.000 $3.156
7 Rider 3   ESM ($0.100) $0.000 ($0.100)
8 Rider 4   Lochburn Land Sale Rebate ($0.020) $0.000 ($0.020)
9

10
11 Commodity Related Charges
12 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 ($2.244) $7.536
13 Midstream Cost Recovery Charge per GJ $0.452 $0.000 $0.452
14 Subtotal Commodity Related Charges per GJ $10.232 ($2.244) $7.988
15
16 Compression Charge per gigajoule $5.28 $0.000 $5.28
17
18
19 Minimum Charges $125.00 $0.00 $125.00
20
21
22
23 Total Variable Cost per gigajoule $18.548 ($2.244) $16.304

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7



TERASEN GAS INC. TAB 1
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EFFECTIVE OCTOBER 1, 2008 RATES SCHEDULE 7
BCUC ORDER NO.  G-127-08

 RATE SCHEDULE 7: COMMODITY

 INTERRUPTIBLE SALES EXISTING JULY 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE OCTOBER 1, 2008 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $827.00 $827.00 $827.00 $0.00 $0.00 $0.00 $827.00 $827.00 $827.00
3
4 Delivery Charge per GJ $0.931 $0.931 $0.931 $0.000 $0.000 $0.000 $0.931 $0.931 $0.931
5
6 Rider 3   ESM ($0.034) ($0.034) ($0.034) $0.000 $0.000 $0.000 ($0.034) ($0.034) ($0.034)
7 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $9.780 $9.780 $9.780 ($2.244) ($2.244) ($2.244) $7.536 $7.536 $7.536
11 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 $0.000 $0.000 $0.000 $0.823 $0.812 $0.887
12 Subtotal Commodity Related Charges per GJ $10.603 $10.592 $10.667 ($2.244) ($2.244) ($2.244) $8.359 $8.348 $8.423
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $11.494 $11.483 $11.558 ($2.244) ($2.244) ($2.244) $9.250 $9.239 $9.314

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

G-127-08 TGI CCRA (Revelstoke unchange) effective Oct 1, 2008.xls 09/11/08  3:55 PM Tariff Rate1to7
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SCHEDULE 1
BCUC ORDER NO.  G-191-08 , G-187-08 , G-189-08

 RATE SCHEDULE 1: DELIVERY MARGIN AND COMMODITY

 RESIDENTIAL SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.13 $11.13 $11.13 $0.86 $0.86 $0.86 $11.99 $11.99 $11.99
3
4 Delivery Charge per GJ $2.783 $2.783 $2.783 $0.215 $0.215 $0.215 $2.998 $2.998 $2.998
5 Rider 3   ESM ($0.127) ($0.127) ($0.127) ($0.005) ($0.005) ($0.005) ($0.132) ($0.132) ($0.132)
6 Rider 4   Lochburn Land Sale Rebate ($0.022) ($0.022) ($0.022) $0.000 $0.000 $0.000 ($0.022) ($0.022) ($0.022)
7 Rider 5   RSAM $0.094 $0.094 $0.094 ($0.093) ($0.093) ($0.093) $0.001 $0.001 $0.001
8 Subtotal Delivery Margin Related Charges per GJ $2.728 $2.728 $2.728 $0.117 $0.117 $0.117 $2.845 $2.845 $2.845
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.209 $1.186 $1.265 ($0.267) ($0.283) ($0.284) $0.942 $0.903 $0.981
13 Rider 8   Unbundling Recovery $0.117 $0.117 $0.117 ($0.044) ($0.044) ($0.044) $0.073 $0.073 $0.073
14 Subtotal Midstream Related Charges per GJ $1.326 $1.303 $1.382 ($0.311) ($0.327) ($0.328) $1.015 $0.976 $1.054
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $12.650 ($7.449)  $5.201
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $21.372 ($7.732) $13.640
23  per GJ (Includes Rider 1, excludes Riders 8)

EFFECTIVE JANUARY 1, 2009 RATES

EFFECTIVE JANUARY 1, 2009 RATES



TERASEN GAS INC. TAB 1
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 2
BCUC ORDER NO.  G-191-08 , G-187-08 , G-189-08

 RATE SCHEDULE 2: DELIVERY MARGIN AND COMMODITY

 SMALL COMMERCIAL SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $23.35 $23.35 $23.35 $1.80 $1.80 $1.80 $25.15 $25.15 $25.15
3
4 Delivery Charge per GJ $2.330 $2.330 $2.330 $0.180 $0.180 $0.180 $2.510 $2.510 $2.510
5 Rider 3   ESM ($0.098) ($0.098) ($0.098) ($0.002) ($0.002) ($0.002) ($0.100) ($0.100) ($0.100)
6 Rider 4   Lochburn Land Sale Rebate ($0.017) ($0.017) ($0.017) $0.000 $0.000 $0.000 ($0.017) ($0.017) ($0.017)
7 Rider 5   RSAM $0.094 $0.094 $0.094 ($0.093) ($0.093) ($0.093) $0.001 $0.001 $0.001
8 Subtotal Delivery Margin Related Charges per GJ $2.309 $2.309 $2.309 $0.085 $0.085 $0.085 $2.394 $2.394 $2.394
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.303 $1.279 $1.359 ($0.356) ($0.372) ($0.373) $0.947 $0.907 $0.986
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 ($0.068) ($0.068) ($0.068) ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $1.350 $1.326 $1.406 ($0.424) ($0.440) ($0.441) $0.926 $0.886 $0.965
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $11.466 ($7.360)  $4.106
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $20.281 ($7.732) $12.549
23  per GJ (Includes Rider 1, excludes Rider 8)

1
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 3
BCUC ORDER NO.  G-191-08 , G-187-08 , G-189-08

 RATE SCHEDULE 3: DELIVERY MARGIN AND COMMODITY

 LARGE COMMERCIAL SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $124.58 $124.58 $124.58 $9.62 $9.62 $9.62 $134.20 $134.20 $134.20
3
4 Delivery Charge per GJ $2.008 $2.008 $2.008 $0.155 $0.155 $0.155 $2.163 $2.163 $2.163
5 Rider 3   ESM ($0.075) ($0.075) ($0.075) ($0.004) ($0.004) ($0.004) ($0.079) ($0.079) ($0.079)
6 Rider 4   Lochburn Land Sale Rebate ($0.013) ($0.013) ($0.013) $0.000 $0.000 $0.000 ($0.013) ($0.013) ($0.013)
7 Rider 5   RSAM $0.094 $0.094 $0.094 ($0.093) ($0.093) ($0.093) $0.001 $0.001 $0.001
8 Subtotal Delivery Margin Related Charges per GJ $2.014 $2.014 $2.014 $0.058 $0.058 $0.058 $2.072 $2.072 $2.072
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $1.115 $1.096 $1.175 ($0.285) ($0.300) ($0.302) $0.830 $0.796 $0.873
13 Rider 8   Unbundling Recovery $0.047 $0.047 $0.047 ($0.068) ($0.068) ($0.068) ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $1.162 $1.143 $1.222 ($0.353) ($0.368) ($0.370) $0.809 $0.775 $0.852
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $11.649 ($7.432)  $4.217
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $20.281 ($7.732) $12.549
23  per GJ (Includes Rider 1, excludes Rider 8)
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 4
BCUC ORDER NO.  G-191-08 , G-187-08

 RATE SCHEDULE 4: DELIVERY MARGIN AND COMMODITY

 SEASONAL SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $413.00 $413.00 $413.00 $32.00 $32.00 $32.00 $445.00 $445.00 $445.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.717 $0.717 $0.717 $0.055 $0.055 $0.055 $0.772 $0.772 $0.772
6 (b) Extension Period $1.446 $1.446 $1.446 $0.112 $0.112 $0.112 $1.558 $1.558 $1.558
7
8 Rider 3   ESM ($0.043) ($0.043) ($0.043) ($0.018) ($0.018) ($0.018) ($0.061) ($0.061) ($0.061)
9 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
14 (b) Extension Period $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.823 $0.812 $0.887 ($0.153) ($0.168) ($0.167) $0.670 $0.644 $0.720
18 (b) Extension Period $0.823 $0.812 $0.887 ($0.153) ($0.168) ($0.167) $0.670 $0.644 $0.720
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $8.359 $8.348 $8.423 ($0.153) ($0.168) ($0.167) $8.206 $8.180 $8.256
23 (b) Extension Period $8.359 $8.348 $8.423 ($0.153) ($0.168) ($0.167) $8.206 $8.180 $8.256
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $9.027 $9.016 $9.091 ($0.116) ($0.131) ($0.130) $8.911 $8.885 $8.961
33 (b) Extension Period $9.756 $9.745 $9.820 ($0.059) ($0.074) ($0.073) $9.697 $9.671 $9.747

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 5
BCUC ORDER NO.  G-191-08 , G-187-08

 RATE SCHEDULE 5 DELIVERY MARGIN AND COMMODITY

 GENERAL FIRM SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $551.00 $551.00 $551.00 $43.00 $43.00 $43.00 $594.00 $594.00 $594.00
3
4 Demand Charge per gigajoule $13.776 $13.776 $13.776 $1.064 $1.064 $1.064 $14.840 $14.840 $14.840
5
6 Delivery Charge per GJ $0.557 $0.557 $0.557 $0.043 $0.043 $0.043 $0.600 $0.600 $0.600
7
8 Rider 3   ESM ($0.054) ($0.054) ($0.054) ($0.006) ($0.006) ($0.006) ($0.060) ($0.060) ($0.060)
9 Rider 4   Lochburn Land Sale Rebate ($0.009) ($0.009) ($0.009) $0.000 $0.000 $0.000 ($0.009) ($0.009) ($0.009)

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
14 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 ($0.153) ($0.168) ($0.167) $0.670 $0.644 $0.720
15 Subtotal Commodity Related Charges per GJ $8.359 $8.348 $8.423 ($0.153) ($0.168) ($0.167) $8.206 $8.180 $8.256
16
17
18
19 Total Variable Cost per gigajoule $8.853 $8.842 $8.917 ($0.116) ($0.131) ($0.130) $8.737 $8.711 $8.787
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 6
BCUC ORDER NO.  G-191-08 , G-187-08

 RATE SCHEDULE 6: DELIVERY MARGIN AND COMMODITY

 NGV - STATIONS EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $58.00 $58.00 $58.00 $4.00 $4.00 $4.00 $62.00 $62.00 $62.00
3
4 Delivery Charge per GJ $3.194 $3.194 $3.194 $0.247 $0.247 $0.247 $3.441 $3.441 $3.441
5
6 Rider 3   ESM ($0.100) ($0.100) ($0.100) ($0.010) ($0.010) ($0.010) ($0.110) ($0.110) ($0.110)
7 Rider 4   Lochburn Land Sale Rebate ($0.020) ($0.020) ($0.020) $0.000 $0.000 $0.000 ($0.020) ($0.020) ($0.020)
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
12 Midstream Cost Recovery Charge per GJ $0.452 $0.431 $0.431 $0.019 $0.015 $0.015 $0.471 $0.446 $0.446
13 Subtotal Commodity Related Charges per GJ $7.988 $7.967 $7.967 $0.019 $0.015 $0.015 $8.007 $7.982 $7.982
14
15
16 Total Variable Cost per gigajoule $11.062 $11.041 $11.041 $0.256 $0.252 $0.252 $11.318 $11.293 $11.293



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 6A
BCUC ORDER NO.  G-191-08 , G-187-08

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line DELIVERY MARGIN AND COMMODITY

No. Particulars EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per month $81.00 $6.00 $87.00
5
6 Delivery Charge per GJ $3.156 $0.244 $3.400
7 Rider 3   ESM ($0.100) ($0.010) ($0.110)
8 Rider 4   Lochburn Land Sale Rebate ($0.020) $0.000 ($0.020)
9

10
11 Commodity Related Charges
12 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $0.000 $7.536
13 Midstream Cost Recovery Charge per GJ $0.452 $0.019 $0.471
14 Subtotal Commodity Related Charges per GJ $7.988 $0.019 $8.007
15
16 Compression Charge per gigajoule $5.28 $0.00 $5.28
17
18
19 Minimum Charges $125.00 $0.00 $125.00
20
21
22
23 Total Variable Cost per gigajoule $16.304 $0.253 $16.557
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 7
BCUC ORDER NO.  G-191-08 , G-187-08

 RATE SCHEDULE 7: DELIVERY MARGIN AND COMMODITY

 INTERRUPTIBLE SALES EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $827.00 $827.00 $827.00 $64.00 $64.00 $64.00 $891.00 $891.00 $891.00
3
4 Delivery Charge per GJ $0.931 $0.931 $0.931 $0.072 $0.072 $0.072 $1.003 $1.003 $1.003
5
6 Rider 3   ESM ($0.034) ($0.034) ($0.034) ($0.002) ($0.002) ($0.002) ($0.036) ($0.036) ($0.036)
7 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 $0.000 $0.000 $0.000 $7.536 $7.536 $7.536
11 Midstream Cost Recovery Charge per GJ $0.823 $0.812 $0.887 ($0.153) ($0.168) ($0.167) $0.670 $0.644 $0.720
12 Subtotal Commodity Related Charges per GJ $8.359 $8.348 $8.423 ($0.153) ($0.168) ($0.167) $8.206 $8.180 $8.256
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $9.250 $9.239 $9.314 ($0.083) ($0.098) ($0.097) $9.167 $9.141 $9.217

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 8

EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 22
BCUC ORDER NO.  G-191-08 

RATE SCHEDULE 22: DELIVERY MARGIN 
LARGE INDUSTRIAL T-SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,444.00 $3,444.00 $3,444.00 $266.00 $266.00 $266.00 $3,710.00 $3,710.00 $3,710.00
2
3 Delivery Charge per gigajoule (Interr. MTQ) $0.689 $0.689 $0.689 $0.053 $0.053 $0.053 $0.742 $0.742 $0.742
4
5 Rider 3   ESM ($0.024) ($0.024) ($0.024) $0.001 $0.001 $0.001 ($0.023) ($0.023) ($0.023)
6 Rider 4   Lochburn Land Sale Rebate ($0.004) ($0.004) ($0.004) $0.000 $0.000 $0.000 ($0.004) ($0.004) ($0.004)
7
8
9 Charges per gigajoule for UOR Gas

10
11
12 Demand Surcharge per gigajoule $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00
13
14
15 Balancing Service per gigajoule
16   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.00 $0.00 n/a $0.30 $0.30 n/a 
17   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.00 $0.00 n/a $1.10 $1.10 n/a 
18
19
20 Charges per gigajoule for Backstopping Gas
21
22
23
24 Administration Charge per Month $73.00 $73.00 $73.00 $6.00 $6.00 $6.00 $79.00 $79.00 $79.00
25
26
27
28
29 Total Variable Cost per gigajoule $0.661 $0.661 $0.661 $0.054 $0.054 $0.054 $0.715 $0.715 $0.715

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 22A
BCUC ORDER NO.  G-191-08 

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

Line DELIVERY MARGIN 
No. Particulars EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

(1) (2) (3) (4)

1 INLAND SERVICE AREA
2
3 Basic Charge per Month $4,522.00 $349.00 $4,871.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $11.060 $0.854 $11.914
7 (b) Firm MTQ $0.077 $0.006 $0.083
8
9 Delivery Charge per gigajoule - Interr MTQ $0.883 $0.068 $0.951

10
11 Rider 3   ESM ($0.020) ($0.002) ($0.022)
12 Rider 4   Lochburn Land Sale Rebate ($0.003) $0.000 ($0.003)
13
14
15 Charges per gigajoule for UOR Gas
16
17
18 Demand Surchage per gigajoule $17.00 $0.00 $17.00
19
20 Balancing Service per gigajoule
21   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.00 $0.30
22   (b) between and including Nov. 1 and Mar. 31 $1.10 $0.00 $1.10
23
24
25 Charges per gigajoule for Backstopping Gas
26
27
28 Replacement Gas Sumas Daily Price Sumas Daily Price
29 plus 20 Percent plus 20 Percent
30
31 Administration Charge per Month $73.00 $6.00 $79.00
32
33 Total Variable Cost per gigajoule
34   (a)  Firm MTQ $0.054 $0.004 $0.058
35   (b)  Interruptible MTQ $0.860 $0.066 $0.926

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 22B
BCUC ORDER NO.  G-191-08 

RATE SCHEDULE 22B:
LARGE INDUSTRIAL T-SERVICE DELIVERY MARGIN 

EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES
Line Columbia Elkview Columbia Elkview Columbia Elkview
No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

(1) (2)  (3)  (4)  (5) (6) (7)

1 COLUMBIA SERVICE AREA
2
3 Basic Charge per Month $4,265.00 $4,265.00 $329.00 $329.00 $4,594.00 $4,594.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $7.047 $1.600 $0.544 $0.124 $7.591 $1.724
7 (b) Firm MTQ $0.075 $0.075 $0.006 $0.006 $0.081 $0.081
8
9 Delivery Charge per gigajoule - Interr MTQ

10   (a) between and including Apr. 1 and Oct. 31 $0.702 $0.175 $0.054 $0.014 $0.756 $0.189
11   (b) between and including Nov. 1 and Mar.31 $1.012 $0.251 $0.078 $0.019 $1.090 $0.270
12
13 Rider 3   ESM ($0.016) ($0.006) ($0.002) ($0.001) ($0.018) ($0.007)
14 Rider 4   Lochburn Land Sale Rebate ($0.003) ($0.002) $0.000 $0.000 ($0.003) ($0.002)
15
16
17 Charges per gigajoule for UOR Gas
18
19
20 Demand Surchage per gigajoule $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
21
22
23 Charges per gigajoule for Backstopping Gas
24
25
26 Administration Charge per Month $73.00 $73.00 $6.00 $6.00 $79.00 $79.00
27

28
29 Total Variable Cost per gigajoule
30   (a)  Firm MTQ $0.056 $0.067 $0.004 $0.005 $0.060 $0.072
31   (b)  Interruptible MTQ  -  Summer $0.683 $0.167 $0.052 $0.013 $0.735 $0.180
32                                      -     Winter $0.993 $0.243 $0.076 $0.018 $1.069 $0.261

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.
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EFFECTIVE JANUARY 1, 2009 RATES             SCHEDULE 23
BCUC ORDER NO.  G-191-08 

RATE SCHEDULE 23: DELIVERY MARGIN 
LARGE COMMERCIAL T-SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $124.58 $124.58 $124.58 $9.62 $9.62 $9.62 $134.20 $134.20 $134.20
2
3 Delivery Charge per gigajoule $2.008 $2.008 $2.008 $0.155 $0.155 $0.155 $2.163 $2.163 $2.163
4
5
6 Administration Charge per Month $73.00 $73.00 $73.00 $6.00 $6.00 $6.00 $79.00 $79.00 $79.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESM ($0.075) ($0.075) ($0.075) ($0.004) ($0.004) ($0.004) ($0.079) ($0.079) ($0.079)
15 Rider 4   Lochburn Land Sale Rebate ($0.013) ($0.013) ($0.013) $0.000 $0.000 $0.000 ($0.013) ($0.013) ($0.013)
16 Rider 5   RSAM $0.094 $0.094 $0.094 ($0.093) ($0.093) ($0.093) $0.001 $0.001 $0.001
17
18
19
20 Total Variable Cost per gigajoule $2.014 $2.014 $2.014 $0.058 $0.058 $0.058 $2.072 $2.072 $2.072

Balancing, Backstopping, Replacement and 
UOR  per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 25
BCUC ORDER NO.  G-191-08 

 RATE SCHEDULE 25 DELIVERY MARGIN 
 GENERAL FIRM T-SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $551.00 $551.00 $551.00 $43.00 $43.00 $43.00 $594.00 $594.00 $594.00
2
3 Demand Charge per gigajoule $13.776 $13.776 $13.776 $1.064 $1.064 $1.064 $14.840 $14.840 $14.840
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.557 $0.557 $0.557 $0.043 $0.043 $0.043 $0.600 $0.600 $0.600
6
7 Administration Charge per Month $73.00 $73.00 $73.00 $6.00 $6.00 $6.00 $79.00 $79.00 $79.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.054) ($0.054) ($0.054) ($0.006) ($0.006) ($0.006) ($0.060) ($0.060) ($0.060)
18 Rider 4   Lochburn Land Sale Rebate ($0.009) ($0.009) ($0.009) $0.000 $0.000 $0.000 ($0.009) ($0.009) ($0.009)
19
20
21
22 Total Variable Cost per gigajoule $0.494 $0.494 $0.494 $0.037 $0.037 $0.037 $0.531 $0.531 $0.531

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE JANUARY 1, 2009 RATES SCHEDULE 27
BCUC ORDER NO.  G-191-08 

 RATE SCHEDULE 27: DELIVERY MARGIN 
 INTERRUPTIBLE T-SERVICE EXISTING OCTOBER 1, 2008 RATES RELATED CHARGES CHANGES EFFECTIVE JANUARY 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $827.00 $827.00 $827.00 $64.00 $64.00 $64.00 $891.00 $891.00 $891.00
2
3
4 Delivery Charge per gigajoule (Interr. MTQ) $0.931 $0.931 $0.931 $0.072 $0.072 $0.072 $1.003 $1.003 $1.003
5
6 Administration Charge per Month $73.00 $73.00 $73.00 $6.00 $6.00 $6.00 $79.00 $79.00 $79.00
7
8

9 Sales
10   (a) Charge per gigajoule for Balancing Gas  
11   (b) Charge per gigajoule for Backstopping Gas  
12   (d) Charge per gigajoule for UOR Gas
13
17 Rider 3   ESM ($0.034) ($0.034) ($0.034) ($0.002) ($0.002) ($0.002) ($0.036) ($0.036) ($0.036)
18 Rider 4   Lochburn Land Sale Rebate ($0.006) ($0.006) ($0.006) $0.000 $0.000 $0.000 ($0.006) ($0.006) ($0.006)
19
20
21
22 Total Variable Cost per gigajoule $0.891 $0.891 $0.891 $0.070 $0.070 $0.070 $0.961 $0.961 $0.961

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

SCHEDULE 1
BCUC ORDER NO.  G-23-09 , G-24-09

 RATE SCHEDULE 1: DELIVERY MARGIN AND COMMODITY

 RESIDENTIAL SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.99 $11.99 $11.99 ($0.15 ) ($0.15 ) ($0.15 ) $11.84 $11.84 $11.84
3
4 Delivery Charge per GJ $2.998 $2.998 $2.998 ($0.037) ($0.037) ($0.037) $2.961 $2.961 $2.961
5 Rider 3   ESM ($0.132) ($0.132) ($0.132) $0.000 $0.000 $0.000 ($0.132) ($0.132) ($0.132)
6 Rider 4   Delivery Rate Refund ($0.022) ($0.022) ($0.022) ($0.013) ($0.013) ($0.013) ($0.035) ($0.035) ($0.035)
7 Rider 5   RSAM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 Subtotal Delivery Margin Related Charges per GJ $2.845 $2.845 $2.845 ($0.050) ($0.050) ($0.050) $2.795 $2.795 $2.795
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.942 $0.903 $0.981 $0.000 $0.000 $0.000 $0.942 $0.903 $0.981
13 Rider 8   Unbundling Recovery $0.073 $0.073 $0.073 $0.000 $0.000 $0.000 $0.073 $0.073 $0.073
14 Subtotal Midstream Related Charges per GJ $1.015 $0.976 $1.054 $0.000 $0.000 $0.000 $1.015 $0.976 $1.054
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $5.201 ($2.576)  $2.625
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $13.640 ($4.150) $9.490
23  per GJ (Includes Rider 1, excludes Riders 8)

EFFECTIVE APRIL 1, 2009 RATES

EFFECTIVE APRIL 1, 2009 RATES
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 2
BCUC ORDER NO.  G-23-09 , G-24-09

 RATE SCHEDULE 2: DELIVERY MARGIN AND COMMODITY

 SMALL COMMERCIAL SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $25.15 $25.15 $25.15 ($0.31 ) ($0.31 ) ($0.31 ) $24.84 $24.84 $24.84
3
4 Delivery Charge per GJ $2.510 $2.510 $2.510 ($0.031) ($0.031) ($0.031) $2.479 $2.479 $2.479
5 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.000 $0.000 $0.000 ($0.100) ($0.100) ($0.100)
6 Rider 4   Delivery Rate Refund ($0.017) ($0.017) ($0.017) ($0.012) ($0.012) ($0.012) ($0.029) ($0.029) ($0.029)
7 Rider 5   RSAM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 Subtotal Delivery Margin Related Charges per GJ $2.394 $2.394 $2.394 ($0.043) ($0.043) ($0.043) $2.351 $2.351 $2.351
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.947 $0.907 $0.986 $0.000 $0.000 $0.000 $0.947 $0.907 $0.986
13 Rider 8   Unbundling Recovery ($0.021) ($0.021) ($0.021) $0.000 $0.000 $0.000 ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $0.926 $0.886 $0.965 $0.000 $0.000 $0.000 $0.926 $0.886 $0.965
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $4.106 ($2.576)  $1.530
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $12.549 ($4.150) $8.399
23  per GJ (Includes Rider 1, excludes Rider 8)

1
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 3
BCUC ORDER NO.  G-23-09 , G-24-09

 RATE SCHEDULE 3: DELIVERY MARGIN AND COMMODITY

 LARGE COMMERCIAL SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $134.20 $134.20 $134.20 ($1.68 ) ($1.68 ) ($1.68 ) $132.52 $132.52 $132.52
3
4 Delivery Charge per GJ $2.163 $2.163 $2.163 ($0.027) ($0.027) ($0.027) $2.136 $2.136 $2.136
5 Rider 3   ESM ($0.079) ($0.079) ($0.079) $0.000 $0.000 $0.000 ($0.079) ($0.079) ($0.079)
6 Rider 4   Delivery Rate Refund ($0.013) ($0.013) ($0.013) ($0.008) ($0.008) ($0.008) ($0.021) ($0.021) ($0.021)
7 Rider 5   RSAM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
8 Subtotal Delivery Margin Related Charges per GJ $2.072 $2.072 $2.072 ($0.035) ($0.035) ($0.035) $2.037 $2.037 $2.037
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.830 $0.796 $0.873 $0.000 $0.000 $0.000 $0.830 $0.796 $0.873
13 Rider 8   Unbundling Recovery ($0.021) ($0.021) ($0.021) $0.000 $0.000 $0.000 ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $0.809 $0.775 $0.852 $0.000 $0.000 $0.000 $0.809 $0.775 $0.852
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $4.217 ($2.576)  $1.641
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $12.549 ($4.150) $8.399
23  per GJ (Includes Rider 1, excludes Rider 8)
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 4
BCUC ORDER NO.  G-23-09 

 RATE SCHEDULE 4: DELIVERY MARGIN AND COMMODITY

 SEASONAL SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $445.00 $445.00 $445.00 ($6.00 ) ($6.00 ) ($6.00 ) $439.00 $439.00 $439.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.772 $0.772 $0.772 ($0.010) ($0.010) ($0.010) $0.762 $0.762 $0.762
6 (b) Extension Period $1.558 $1.558 $1.558 ($0.019) ($0.019) ($0.019) $1.539 $1.539 $1.539
7
8 Rider 3   ESM ($0.061) ($0.061) ($0.061) $0.000 $0.000 $0.000 ($0.061) ($0.061) ($0.061)
9 Rider 4   Delivery Rate Refund ($0.006) ($0.006) ($0.006) $0.005 $0.005 $0.005 ($0.001) ($0.001) ($0.001)

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
14 (b) Extension Period $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
18 (b) Extension Period $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $8.206 $8.180 $8.256 ($1.574) ($1.574) ($1.574) $6.632 $6.606 $6.682
23 (b) Extension Period $8.206 $8.180 $8.256 ($1.574) ($1.574) ($1.574) $6.632 $6.606 $6.682
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $8.911 $8.885 $8.961 ($1.579) ($1.579) ($1.579) $7.332 $7.306 $7.382
33 (b) Extension Period $9.697 $9.671 $9.747 ($1.588) ($1.588) ($1.588) $8.109 $8.083 $8.159

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 5
BCUC ORDER NO.  G-23-09 

 RATE SCHEDULE 5 DELIVERY MARGIN AND COMMODITY

 GENERAL FIRM SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $594.00 $594.00 $594.00 ($7.00 ) ($7.00 ) ($7.00 ) $587.00 $587.00 $587.00
3
4 Demand Charge per gigajoule $14.840 $14.840 $14.840 ($0.185) ($0.185) ($0.185) $14.655 $14.655 $14.655
5
6 Delivery Charge per GJ $0.600 $0.600 $0.600 ($0.007) ($0.007) ($0.007) $0.593 $0.593 $0.593
7
8 Rider 3   ESM ($0.060) ($0.060) ($0.060) $0.000 $0.000 $0.000 ($0.060) ($0.060) ($0.060)
9 Rider 4   Delivery Rate Refund ($0.009) ($0.009) ($0.009) ($0.009) ($0.009) ($0.009) ($0.018) ($0.018) ($0.018)

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
14 Midstream Cost Recovery Charge per GJ $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
15 Subtotal Commodity Related Charges per GJ $8.206 $8.180 $8.256 ($1.574) ($1.574) ($1.574) $6.632 $6.606 $6.682
16
17
18
19 Total Variable Cost per gigajoule $8.737 $8.711 $8.787 ($1.590) ($1.590) ($1.590) $7.147 $7.121 $7.197



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 6
BCUC ORDER NO.  G-23-09 

 RATE SCHEDULE 6: DELIVERY MARGIN AND COMMODITY

 NGV - STATIONS EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $62.00 $62.00 $62.00 ($1.00 ) ($1.00 ) ($1.00 ) $61.00 $61.00 $61.00
3
4 Delivery Charge per GJ $3.441 $3.441 $3.441 ($0.043) ($0.043) ($0.043) $3.398 $3.398 $3.398
5
6 Rider 3   ESM ($0.110) ($0.110) ($0.110) $0.000 $0.000 $0.000 ($0.110) ($0.110) ($0.110)
7 Rider 4   Delivery Rate Refund ($0.020) ($0.020) ($0.020) $0.001 $0.001 $0.001 ($0.019) ($0.019) ($0.019)
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
12 Midstream Cost Recovery Charge per GJ $0.471 $0.446 $0.446 $0.000 $0.000 $0.000 $0.471 $0.446 $0.446
13 Subtotal Commodity Related Charges per GJ $8.007 $7.982 $7.982 ($1.574) ($1.574) ($1.574) $6.433 $6.408 $6.408
14
15
16 Total Variable Cost per gigajoule $11.318 $11.293 $11.293 ($1.616) ($1.616) ($1.616) $9.702 $9.677 $9.677



TERASEN GAS INC. TAB 1
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6.1

EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 6A
BCUC ORDER NO.  G-23-09 

 RATE SCHEDULE 6A:
 NGV - VRA's

 
Line DELIVERY MARGIN AND COMMODITY

No. Particulars EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

(1) (2) (3) (4)

1 LOWER MAINLAND SERVICE AREA
2
3 Delivery Margin Related Charges
4 Basic Charge per month $87.00 ($1.00 ) $86.00
5
6 Delivery Charge per GJ $3.400 ($0.042) $3.358
7 Rider 3   ESM ($0.110) $0.000 ($0.110)
8 Rider 4   Delivery Rate Refund ($0.020) $0.001 ($0.019)
9

10
11 Commodity Related Charges
12 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 ($1.574) $5.962
13 Midstream Cost Recovery Charge per GJ $0.471 $0.000 $0.471
14 Subtotal Commodity Related Charges per GJ $8.007 ($1.574) $6.433
15
16 Compression Charge per gigajoule $5.28 $0.00 $5.28
17
18
19 Minimum Charges $125.00 $0.00 $125.00
20
21
22
23 Total Variable Cost per gigajoule $16.557 ($1.615) $14.942
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 7
BCUC ORDER NO.  G-23-09 

 RATE SCHEDULE 7: DELIVERY MARGIN AND COMMODITY

 INTERRUPTIBLE SALES EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $891.00 $891.00 $891.00 ($11.00 ) ($11.00 ) ($11.00 ) $880.00 $880.00 $880.00
3
4 Delivery Charge per GJ $1.003 $1.003 $1.003 ($0.013) ($0.013) ($0.013) $0.990 $0.990 $0.990
5
6 Rider 3   ESM ($0.036) ($0.036) ($0.036) $0.000 $0.000 $0.000 ($0.036) ($0.036) ($0.036)
7 Rider 4   Delivery Rate Refund ($0.006) ($0.006) ($0.006) $0.006 $0.006 $0.006 $0.000 $0.000 $0.000
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $7.536 $7.536 $7.536 ($1.574) ($1.574) ($1.574) $5.962 $5.962 $5.962
11 Midstream Cost Recovery Charge per GJ $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
12 Subtotal Commodity Related Charges per GJ $8.206 $8.180 $8.256 ($1.574) ($1.574) ($1.574) $6.632 $6.606 $6.682
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $9.167 $9.141 $9.217 ($1.581) ($1.581) ($1.581) $7.586 $7.560 $7.636

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 22
BCUC ORDER NO.  G-23-09

RATE SCHEDULE 22: DELIVERY MARGIN 
LARGE INDUSTRIAL T-SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,710.00 $3,710.00 $3,710.00 ($46.00 ) ($46.00 ) ($46.00 ) $3,664.00 $3,664.00 $3,664.00
2
3 Delivery Charge per gigajoule (Interr. MTQ) $0.742 $0.742 $0.742 ($0.009) ($0.009) ($0.009) $0.733 $0.733 $0.733
4
5 Rider 3   ESM ($0.023) ($0.023) ($0.023) $0.000 $0.000 $0.000 ($0.023) ($0.023) ($0.023)
6 Rider 4   Delivery Rate Refund ($0.004) ($0.004) ($0.004) ($0.001) ($0.001) ($0.001) ($0.005) ($0.005) ($0.005)
7
8
9 Charges per gigajoule for UOR Gas

10
11
12 Demand Surcharge per gigajoule $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00
13
14
15 Balancing Service per gigajoule
16   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.00 $0.00 n/a $0.30 $0.30 n/a 
17   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.00 $0.00 n/a $1.10 $1.10 n/a 
18
19
20 Charges per gigajoule for Backstopping Gas
21
22
23
24 Administration Charge per Month $79.00 $79.00 $79.00 ($1.00 ) ($1.00 ) ($1.00 ) $78.00 $78.00 $78.00
25
26
27
28
29 Total Variable Cost per gigajoule $0.715 $0.715 $0.715 ($0.010) ($0.010) ($0.010) $0.705 $0.705 $0.705

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 22A
BCUC ORDER NO.  G-23-09

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

Line DELIVERY MARGIN 
No. Particulars EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

(1) (2) (3) (4)

1 INLAND SERVICE AREA
2
3 Basic Charge per Month $4,871.00 ($61.00 ) $4,810.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $11.914 ($0.149) $11.765
7 (b) Firm MTQ $0.083 ($0.001) $0.082
8
9 Delivery Charge per gigajoule - Interr MTQ $0.951 ($0.012) $0.939

10
11 Rider 3   ESM ($0.022) $0.000 ($0.022)
12 Rider 4   Delivery Rate Refund ($0.003) $0.000 ($0.003)
13
14
15 Charges per gigajoule for UOR Gas
16
17
18 Demand Surchage per gigajoule $17.00 $0.00 $17.00
19
20 Balancing Service per gigajoule
21   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.00 $0.30
22   (b) between and including Nov. 1 and Mar. 31 $1.10 $0.00 $1.10
23
24
25 Charges per gigajoule for Backstopping Gas
26
27
28 Replacement Gas Sumas Daily Price Sumas Daily Price
29 plus 20 Percent plus 20 Percent
30
31 Administration Charge per Month $79.00 ($1.00 ) $78.00
32
33 Total Variable Cost per gigajoule
34   (a)  Firm MTQ $0.058 ($0.001) $0.057
35   (b)  Interruptible MTQ $0.926 ($0.012) $0.914

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 22B
BCUC ORDER NO.  G-23-09

RATE SCHEDULE 22B:
LARGE INDUSTRIAL T-SERVICE DELIVERY MARGIN 

EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES
Line Columbia Elkview Columbia Elkview Columbia Elkview
No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

(1) (2)  (3)  (4)  (5) (6) (7)

1 COLUMBIA SERVICE AREA
2
3 Basic Charge per Month $4,594.00 $4,594.00 ($57.00 ) ($57.00 ) $4,537.00 $4,537.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $7.591 $1.724 ($0.095) ($0.022) $7.496 $1.702
7 (b) Firm MTQ $0.081 $0.081 ($0.001) ($0.001) $0.080 $0.080
8
9 Delivery Charge per gigajoule - Interr MTQ

10   (a) between and including Apr. 1 and Oct. 31 $0.756 $0.189 ($0.009) ($0.002) $0.747 $0.187
11   (b) between and including Nov. 1 and Mar.31 $1.090 $0.270 ($0.014) ($0.003) $1.076 $0.267
12
13 Rider 3   ESM ($0.018) ($0.007) $0.000 $0.000 ($0.018) ($0.007)
14 Rider 4   Delivery Rate Refund ($0.003) ($0.002) $0.000 ($0.001) ($0.003) ($0.003)
15
16
17 Charges per gigajoule for UOR Gas
18
19
20 Demand Surchage per gigajoule $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
21
22
23 Charges per gigajoule for Backstopping Gas
24
25
26 Administration Charge per Month $79.00 $79.00 ($1.00 ) ($1.00 ) $78.00 $78.00
27

28
29 Total Variable Cost per gigajoule
30   (a)  Firm MTQ $0.060 $0.072 ($0.001) ($0.002) $0.059 $0.070
31   (b)  Interruptible MTQ  -  Summer $0.735 $0.180 ($0.009) ($0.003) $0.726 $0.177
32                                      -     Winter $1.069 $0.261 ($0.014) ($0.004) $1.055 $0.257

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES             SCHEDULE 23
BCUC ORDER NO.  G-23-09

RATE SCHEDULE 23: DELIVERY MARGIN 
LARGE COMMERCIAL T-SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $134.20 $134.20 $134.20 ($1.68 ) ($1.68 ) ($1.68 ) $132.52 $132.52 $132.52
2
3 Delivery Charge per gigajoule $2.163 $2.163 $2.163 ($0.027) ($0.027) ($0.027) $2.136 $2.136 $2.136
4
5
6 Administration Charge per Month $79.00 $79.00 $79.00 ($1.00 ) ($1.00 ) ($1.00 ) $78.00 $78.00 $78.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESM ($0.079) ($0.079) ($0.079) $0.000 $0.000 $0.000 ($0.079) ($0.079) ($0.079)
15 Rider 4   Delivery Rate Refund ($0.013) ($0.013) ($0.013) ($0.009) ($0.009) ($0.009) ($0.022) ($0.022) ($0.022)
16 Rider 5   RSAM $0.001 $0.001 $0.001 $0.000 $0.000 $0.000 $0.001 $0.001 $0.001
17
18
19
20 Total Variable Cost per gigajoule $2.072 $2.072 $2.072 ($0.036) ($0.036) ($0.036) $2.036 $2.036 $2.036

Balancing, Backstopping, Replacement and 
UOR  per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 25
BCUC ORDER NO.  G-23-09

 RATE SCHEDULE 25 DELIVERY MARGIN 
 GENERAL FIRM T-SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $594.00 $594.00 $594.00 ($7.00 ) ($7.00 ) ($7.00 ) $587.00 $587.00 $587.00
2
3 Demand Charge per gigajoule $14.840 $14.840 $14.840 ($0.185) ($0.185) ($0.185) $14.655 $14.655 $14.655
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.600 $0.600 $0.600 ($0.007) ($0.007) ($0.007) $0.593 $0.593 $0.593
6
7 Administration Charge per Month $79.00 $79.00 $79.00 ($1.00 ) ($1.00 ) ($1.00 ) $78.00 $78.00 $78.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.060) ($0.060) ($0.060) $0.000 $0.000 $0.000 ($0.060) ($0.060) ($0.060)
18 Rider 4   Delivery Rate Refund ($0.009) ($0.009) ($0.009) ($0.003) ($0.003) ($0.003) ($0.012) ($0.012) ($0.012)
19
20
21
22 Total Variable Cost per gigajoule $0.531 $0.531 $0.531 ($0.010) ($0.010) ($0.010) $0.521 $0.521 $0.521

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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EFFECTIVE APRIL 1, 2009 RATES SCHEDULE 27
BCUC ORDER NO.  G-23-09

 RATE SCHEDULE 27: DELIVERY MARGIN 
 INTERRUPTIBLE T-SERVICE EXISTING JANUARY 1, 2009 RATES RELATED CHARGES CHANGES EFFECTIVE APRIL 1, 2009 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $891.00 $891.00 $891.00 ($11.00 ) ($11.00 ) ($11.00 ) $880.00 $880.00 $880.00
2
3
4 Delivery Charge per gigajoule (Interr. MTQ) $1.003 $1.003 $1.003 ($0.013) ($0.013) ($0.013) $0.990 $0.990 $0.990
5
6 Administration Charge per Month $79.00 $79.00 $79.00 ($1.00 ) ($1.00 ) ($1.00 ) $78.00 $78.00 $78.00
7
8

9 Sales
10   (a) Charge per gigajoule for Balancing Gas  
11   (b) Charge per gigajoule for Backstopping Gas  
12   (d) Charge per gigajoule for UOR Gas
13
17 Rider 3   ESM ($0.036) ($0.036) ($0.036) $0.000 $0.000 $0.000 ($0.036) ($0.036) ($0.036)
18 Rider 4   Delivery Rate Refund ($0.006) ($0.006) ($0.006) ($0.002) ($0.002) ($0.002) ($0.008) ($0.008) ($0.008)
19
20
21
22 Total Variable Cost per gigajoule $0.961 $0.961 $0.961 ($0.015) ($0.015) ($0.015) $0.946 $0.946 $0.946

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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Assumes:
Natural gas use of 95 GJ
Terasen Gas amount includes the basic charge

TGI Lower Mainland Residential Annual Bill History
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Assumes:
Natural gas use of 75 GJ
Terasen Gas amount includes the basic charge

TGI Inland Residential Annual Bill History 
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Assumes:
Natural gas use of 80 GJ
Terasen Gas amount includes the basic charge

TGI Columbia Residential Annual Bill History
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Terasen Gas General Terms and Conditions 
Standard Fees and Charges Schedules 

 

 

Order No.:  Issued By:  Tom Loski, Chief Regulatory Officer 
 
Effective Date: January 1, 2010 
 
BCUC Secretary:   Third Revision of Page S-1 

 

Standard Fees and Charges Schedule 

 
Application Fee 

Existing Installation $25.00 
New Installation $25.00 
New Installation - Manifold Meters $25.00 per meter 
New Installation - Vertical Subdivision $25.00 per meter 

 
 
Service Line Cost Allowance 

Other than a duplex $1,535.00 
Duplex $3,070.00 

 
 

Administrative Charges 
 
Late Payment Charge 1.5% per month (19.56% per 

annum) on outstanding balance 
 
 
Dishonoured Cheque Charge $20.00 
 
 
Interest on Cash Security Deposits 
 

Terasen Gas will pay interest on cash security deposits at Terasen Gas' prime interest 
rate minus 2%.  Terasen Gas prime interest rate is defined as the floating annual rate of 
interest which is equal to the rate of interest declared from time to time by Terasen Gas' 
lead bank as its "prime rate" for loans in Canadian dollars. 

 
Payment of interest will be credited to the Customer's account in January of each Year. 

 
 
Metering Related Charges 
 

Disputed Meter Testing Fees 
 

Meters rated at less than or equal to 14.2 m3/Hour $60.00 
 

Meters rated greater than 14.2 m3/Hour Actual Costs of Removal and 
Replacement 
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Terasen Gas General Terms and Conditions 
Standard Fees and Charges Schedules 

 

 

Order No.: G-152-07 Issued By:  Scott Thomson, Vice President 
 Regulatory Affairs and 
Effective Date: January 1, 2008 Chief Financial Officer 
 
BCUC Secretary: Original signed by E. M. Hamilton  Second Revision of Page S-1 

 

Standard Fees and Charges Schedule 

 
Application Fee 

Existing Installation $25.00 
New Installation $825.00 
New Installation - Manifold Meters $825.00 per meter 
New Installation - Vertical Subdivision $825.00 per meter 

 
 

 
 
 

 
Service Line Cost Allowance 

Other than a duplex $1,535.00 
Duplex $3,070.00 

 

Administrative Charges 
 
Late Payment Charge 1.5% per month (19.56% per 

annum) on outstanding balance 
 
Dishonoured Cheque Charge $20.00 
 
Interest on Cash Security Deposits 
 

Terasen Gas will pay interest on cash security deposits at Terasen Gas' prime interest 
rate minus 2%.  Terasen Gas prime interest rate is defined as the floating annual rate of 
interest which is equal to the rate of interest declared from time to time by Terasen Gas' 
lead bank as its "prime rate" for loans in Canadian dollars. 

 
Payment of interest will be credited to the Customer's account in January of each Year. 

 
Metering Related Charges 
 

Disputed Meter Testing Fees 
 

Meters rated at less than or equal to 14.2 m3/Hour $360.00 
 

Meters rated greater than 14.2 m3/Hour Actual Costs of Removal and 
Replacement 
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Terasen Gas General Terms and Conditions 
Section 12A 

 

 

Order No.:  Issued By:  Tom Loski, Chief Regulatory Officer 
 
Effective Date: January 1, 2010 
 
BCUC Secretary:   Original Page 12A-1 

 

12A. Alternative Energy Extensions 

 

12A.1 Sy stem Expansion - Terasen Gas will make extensions to the Terasen Gas System 
using technology that produces alternative energy, in accordance with the provisions of 
this section.  The alternative energy extensions include geo-exchange, solar-thermal and 
district energy systems which are described below: 
 
Geo-exchange systems, also referred to as geo-thermal systems, earth exchange 
systems or ground and water source heat pumps, utilize the latent heat energy contained 
in near surface layers of the earth, ground water and surface water.  A subsurface piping 
system contains a liquid that absorbs heat from the surrounding material and delivers it to 
a central heat exchanger.  High efficiency heat pumps convert this latent energy into hot 
water or steam contained in a separate piping system that can then deliver the heat 
energy to where it is required for space heating and hot water uses.  Centralized 
equipment is usually contained within specifically designed mechanical room that serves 
the entire development.  The heat exchanger is reversed to provide space cooling, 
removing heat from the building(s) and returning it to the subsurface substrate. 
 
Solar-thermal water heating systems, also called solar hybrid water heating systems, are 
a system of solar collection tubes and piping capture heat energy from the suns rays and 
deliver it to a central heat exchanger, where it is converted to domestic hot water and 
distributed in a manner similar to that described above for geo-exchange systems.  The 
solar collection tubes are located outside the building or buildings, typically on the roof, 
while centralized equipment is again housed in a specifically designed mechanical room. 
 
District energy systems employ a range of energy technologies and sources to deliver 
piped heating (steam or hot water) and/or cooling (cool water) to multiple buildings and 
customers within a neighbourhood from a central plant location or locations. 

 

12A.2 Ownership - All alternative energy extensions will remain the property of Terasen Gas.  
 

12A.3 Cost of Service Model - All applications by Customers for service using an alternative 
energy extension will be subject to review using a cost of service model.  The cost of 
service model will determine the rate that a customer will pay for the service associated 
with the alternative energy extension.  Service will be provided under the terms and 
conditions of the Service Agreement between Terasen Gas and the Customer. 
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12A.4 Projected Energy Consumption/Number of Customers - The projected energy 
consumption and number of customers to be used in the cost of service model will be 
determined by Terasen Gas by 

 
(a) estimating the number of Customers to be served by the alternative energy 

extension; 
 

(b) if applicable, establishing consumption estimates for each Customer; and 
 

(c) projecting when the Customer will be connected to the alternative energy 
extension. 

 
If applicable, the projection will take into consideration the estimated number and type of 
thermal appliances used and the effect variations in weather conditions throughout the 
applicable Service Area have on consumption.  All Customers expected to connect to the 
alternative energy extension will be considered in the cost of service model.   

 

12A.5 Costs  - The total costs to be used in the cost of service model include, without limitation 
 

(a) the full labour, material, and other costs necessary to serve the new Customers 
less any contributions in aid of construction by the Customers or third parties, 
grants, tax credits, or non-financial factors offsetting the full costs that are deemed 
to be acceptable by the British Columbia Utilities Commission; 

 
(b) the appropriate allocation of Terasen Gas' overheads associated with the 

construction of the alternative energy extension;  
 

(c) depreciation expense related to the capital equipment associated with the 
alternative energy extension; and 

 
(d) the incremental operating and maintenance expenses necessary to serve the 

Customers. 
 

In addition to the costs identified, the cost of service model will include applicable taxes 
and the appropriate return on investment as approved by the British Columbia Utilities 
Commission.  
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1. Definitions 

 

1.1 Definitions - Except where the context requires otherwise all words and phrases defined 
below or in the General Terms and Conditions of Terasen Gas and used in this Rate 
Schedule or in a Transportation Agreement have the meanings set out below or in the 
General Terms and Conditions of Terasen Gas.  Where any of the definitions set out 
below conflict with the definitions in the General Terms and Conditions of Terasen Gas, 
the definitions set out below govern. 

 
(a) Authorized Quantity - means the quantity of energy (in Gigajoules) for each Day 

approved by the Transporter(s) for transportation service on the Transporter's 
pipeline system, based on the quantity requested pursuant to section 7.2 
(Requested Quantity), adjusted as set out in section 7.3 (Adjustment of Requested 
Quantity) or the quantity of energy approved for sale by Terasen Gas under an 
applicable Rate Schedule, or any component or aggregate of these quantities, as 
the context requires. 

 
(b) Backstopping Gas - means Gas made available by Terasen Gas as an 

interruptible backup supply if on any Day the Authorized Quantity is less than the 
Requested Quantity, adjusted as set out in section 7.3 (Adjustment of Requested 
Quantity). 

 
(c) Balancing Gas - means any Gas taken during a Month which is in excess of the 

Authorized Quantity, subject to section 8.1 (Monthly Adjustments). 
 

(d) Business Day - means a Day that commences on other than a Saturday, a 
Sunday, or a statutory holiday in the Province of British Columbia. 

 
(e) Capacity Factor - means the Shipper's average daily use of Gas divided by the 

product of the average daily use of Gas for the Month of greatest use during the 
winter period (November 1 to March 31) multiplied by 1.25.  

 
(f) Commencement Date - means the day specified as the Commencement Date in 

the Transportation Agreement. 
 

(g) Contract Year - means a period of 12 consecutive Months commencing at the 
beginning of the 1st Day of November and ending at the beginning of the next 
succeeding 1st Day of November. 

 
(h) Day - means, subject to section 1.2 (Change in Definition of "Day"), any period of 

twenty-four consecutive hours beginning and ending at 7:00 a.m. Pacific Standard 
Time. 
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(i) Delivery Point - means the point specified in a Transportation Agreement where 

Terasen Gas delivers Gas to a Shipper. 
 

(j) DTQ or Daily Transportation Quantity - means the maximum quantity of Gas 
that Terasen Gas is obligated to transport for and deliver to a Shipper at the 
Delivery Point on any particular Day, which in the discretion of Terasen Gas 
reasonably reflects the Shipper's requirements and which is specified in a 
Transportation Agreement. 

 
(k) EKE - means the East Kootenay Exchange, an Interconnection Point where the 

Terasen Gas System interconnects with the facilities of TransCanada PipeLines 
Limited, B.C. System. 

 
(l) Firm EKE Receipt Service - means the firm receipt service by which the Shipper 

provides Gas to Terasen Gas at EKE for firm transportation to a Delivery Point in 
the Inland Service Area, as described in section 11.1. 

 
(m) Force Majeure - means any acts of God, strikes, lockouts, or other industrial 

disturbances, civil disturbances, arrests and restraints of rulers or people, 
interruptions by government or court orders, present or future valid orders of any 
regulatory body having proper jurisdiction, acts of the public enemy, wars, riots, 
blackouts, insurrections, failure or inability to secure materials or labour by reason 
of regulations or orders of government, serious epidemics, landslides, lightning, 
earthquakes, fires, storms, floods, washouts, explosions, breakage or accident to 
machinery or lines of pipes, or freezing of wells or pipelines, or the failure of gas 
supply, temporary or otherwise, from a Supplier of gas, which act of Force Majeure 
was not due to negligence of the party claiming Force Majeure.  Further, Force 
Majeure will also include a declaration of force majeure by a Transporter that 
results in Gas being unavailable for delivery at the Interconnection Point. 

 
(n) Group - means a group of Shippers who each transport Gas under a 

transportation Rate Schedule, have a common Shipper Agent, and who have each 
entered into a Transportation Agreement. 

 
(o) Interconnection Point - means a point where the Terasen Gas System 

interconnects with the facilities of one of the Transporters of Terasen Gas, as 
specified in a Transportation Agreement. 

 
(p) Interruptible EKE Receipt Service - means the interruptible receipt service by 

which the Shipper provides Gas to Terasen Gas at EKE for firm transportation to a 
Delivery Point in the Inland Service Area or the Lower Mainland Service Area, as 
described in section 11.2. 
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(q) Month - means, subject to any changes from time to time required by Terasen 

Gas, the period beginning at 7:00 a.m. Pacific Standard Time on the first day of 
the calendar month and ending at 7:00 a.m. Pacific Standard Time on the first day 
of the next succeeding calendar month. 

 
(r) Non-Bypass Shipper - means a Shipper that receives service under Rate 

Schedule 23, 25 or 22A and pays rates as set out in the standard Table of 
Charges for the applicable Rate Schedule. 

 
(s) Pacific Clock Time - means Pacific Standard Time or Daylight Savings Time as it 

applies in Surrey, British Columbia. 
 

(t) Peak Day Demand - means the quantity of energy used for the purposes of 
determining the Peaking Gas and EKE Receipt Service available to a Non-Bypass 
Shipper, as calculated pursuant to section 10.4.  

 
(u) Peaking Gas - means Gas which is provided to the Shipper by Terasen Gas in 

accordance with the provisions of section 10. 
 

(v) Peaking Gas Quantity - means the Peaking Gas available to a Non-Bypass 
Shipper on a Day, determined pursuant to the provisions of section 10.5. 

 
(w) Rate Schedule 26 or this Rate Schedule - means this Rate Schedule, including 

all rates, terms and conditions, and the Table of Charges, as amended from time 
to time by Terasen Gas with the consent of the British Columbia Utilities 
Commission. 

 
(x) Replacement Gas - means Gas which is provided to a Shipper by Terasen Gas in 

the event the Shipper fails to return Peaking Gas Quantity pursuant to section 
10.7.  

 
(y) Requested Quantity - means the quantity of energy for each Day requested for 

firm transportation under this Rate Schedule. 
 

(z) Requested Peaking Gas Quantity - means the quantity of energy for each Day 
requested as Peaking Gas under this Rate Schedule. 

 
(aa) Shipper - means a person who enters into a Transportation Agreement with 

Terasen Gas who is also the consumer of the Gas transported. 
 

(bb) Shipper Agent - means a person who enters into a Shipper Agent Agreement with 
Terasen Gas. 

 
(cc) Shipper Agent Agreement - means an agreement between Terasen Gas and a 

Shipper Agent pursuant to which the Shipper Agent agrees to act as agent for a 
Group. 
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(dd) Southern Crossing Pipeline - means the pipeline and other facilities constructed 

by Terasen Gas from EKE to an interconnection with existing Terasen Gas 
facilities near Oliver that will enable Terasen Gas to transport Gas between EKE 
and the Delivery Point. 

 
(ee) Sumas Daily Price - means the “NW Sumas” Daily Midpoint Price as set out in 

Gas Daily’s Daily Price Survey for Gas delivered to Northwest Pipeline Corporation 
at Sumas, converted to Canadian dollars using the noon exchange rate as quoted 
by the Bank of Canada, one business day prior to Gas flow date, for each Day.  
Energy units are converted from MMBtu to Gigajoule by application of a 
conversion factor equal to 1.055056 Gigajoule per MMBtu. 

 
(ff) Supplier - means a party who sells Gas to a Shipper or Terasen Gas or has 

access to its own supplies of Gas. 
 

(gg) Table of Charges - means the table of prices, fees and charges, as amended 
from time to time by Terasen Gas with the consent of the British Columbia Utilities 
Commission, appended to this Rate Schedule. 

 
(hh) Transportation Agreement - means an agreement between Terasen Gas and a 

Shipper to provide service pursuant to a transportation Rate Schedule. 
 

(ii) Transporter - means, in the case of the Columbia Service Area, TransCanada 
PipeLines Limited, B.C. System, and in the case of the Inland Service Area and 
Lower Mainland Service Area, Westcoast Energy Inc., Terasen Huntingdon Inc., 
TransCanada PipeLines Limited, B.C. System and any other gas pipeline 
transportation company connected to the facilities of Terasen Gas from which 
Terasen Gas receives Gas for the purposes of Gas transportation or resale. 

 
(jj) Transporter's Service Terms - means the general terms and conditions of the 

applicable Transporter, as filed with and approved from time to time by the 
National Energy Board or other applicable governmental authority. 

 
(kk) Unauthorized Overrun Gas - means any Gas taken on any Day in excess of the 

curtailed quantity specified in any notice, to interrupt or curtail a Shipper's take, or 
to interrupt or curtail a Group's take, and for greater certainty, Unauthorized 
Overrun Gas includes all Gas taken by a Shipper or a Group to the extent that the 
obligation of Terasen Gas to deliver such Gas is suspended by reason of Force 
Majeure. 

 

1.2 Change in Definition of "Day" - Terasen Gas may amend the definition of "Day" from 
time to time to suitably align its operations with those of its Transporters.  If Terasen Gas 
amends the definition of "Day", a pro-rata adjustment of quantities of Gas and charges to 
account for any Day of more or less than 24 Hours will be made and the term of the 
Transportation Agreement will be similarly adjusted. 

 



Terasen Gas 
Rate Schedule 26 

 

 

Order No.:  Issued By:  Tom Loski, Chief Regulatory Officer 
 
Effective Date: January 1, 2010 
 
BCUC Secretary:   Original Page R-26.5 

 

2. Applicability 

 

2.1 Description of Applicability - This Rate Schedule is applicable to Shippers with a 
normalized annual consumption at one Premises of greater than 2,000 Gigajoules of firm 
Gas.  The Gas being shipped under this Rate Schedule must be used in fuel for vehicles. 

 

2.2 British Columbia Utilities Commission - This Rate Schedule may be amended from 
time to time with the consent of the British Columbia Utilities Commission. 

 
 
 

3. Conditions of Service 

 

3.1 Conditions - Terasen Gas does not provide transportation service as a common carrier. 
Terasen Gas will only transport Gas under this Rate Schedule to Shippers in the territory 
served by Terasen Gas under the Terasen Gas tariff of which this Rate Schedule is a part 
if:  

 
(a) the Shipper has entered into a Transportation Agreement, 

 
(b) adequate capacity exists on the Terasen Gas System, and 

 
(c) Terasen Gas has installed at the Delivery Point the facilities and equipment 

referred to in section 15.1 (Facilities and Equipment). 
 

3.2 Security - In order to secure the prompt and orderly payment of the charges to be paid by 
the Shipper to Terasen Gas under the Transportation Agreement, Terasen Gas may 
require the Shipper to provide, and at all times maintain, an irrevocable letter of credit in 
favour of Terasen Gas issued by a financial institution acceptable to Terasen Gas in an 
amount equal to the estimated maximum amount payable by the Shipper under this Rate 
Schedule and the Transportation Agreement for a period of 90 Days.  Where Terasen Gas 
requires a Shipper to provide a letter of credit and the Shipper is able to provide 
alternative security acceptable to Terasen Gas, Terasen Gas may accept such security in 
lieu of a letter of credit. 
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3.3 Warning if Switching from Interruptible to Firm Transportation Service or Sales - A 
Shipper wishing to switch from interruptible transportation or interruptible sales to firm 
transportation under this Rate Schedule must 

 
(a) give 12 months prior notice to Terasen Gas of the Shipper's desire to do so, and 

 
(b) after receiving an estimate from Terasen Gas of costs Terasen Gas will 

reasonably incur to provide such service, agree to reimburse Terasen Gas for any 
such costs. 

 
Notwithstanding section 3.3(a), Terasen Gas will make reasonable efforts to 
accommodate a Shipper on less than 12 months prior notice if Terasen Gas is able, with 
such shorter notice, to arrange for firm transportation of Gas under this Rate Schedule. 

 

3.4 Right to Sell - Customer will not sell Gas except as fuel for vehicles. 
 
 
 

4. Tra nsportation 

 

4.1 Transportation of Gas - Subject to section 13 of the General Terms and Conditions of 
Terasen Gas (Interruption of Service), and all of the terms and conditions of this Rate 
Schedule, Terasen Gas will on each Day transport for and deliver to the Shipper at the 
Delivery Point the Authorized Quantity, or the Shipper's portion of the Group's Authorized 
Quantity, received at the Interconnection Point from the Transporter up to the DTQ.  On 
each Day, if the Shipper's Gas received at the Interconnection Point is not consumed by 
the Shipper or is not authorized for delivery to the Shipper, Terasen Gas will be entitled to 
utilize such Gas subject to all the terms of this Rate Schedule and the Transportation 
Agreement. 

 

4.2 Curtailment - Consistent with the provisions of section 7.6 (Failure to Deliver to 
Interconnection Point), if at any time Terasen Gas, acting reasonably, determines that it is 
not able to provide Balancing Gas or Backstopping Gas, Terasen Gas may curtail the 
Shipper's take to the lesser of the Authorized Quantity or the DTQ. 
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4.3 Notice of Curtailment - Each notice from Terasen Gas to the Shipper with respect to the 
interruption or curtailment by Terasen Gas of deliveries of Gas to the Delivery Point will be 
by telephone and/or fax and will specify the quantity of Gas to which the Shipper is 
curtailed and the time at which such curtailment is to be made.  Terasen Gas will make 
reasonable efforts to give the Shipper as much notice as possible with respect to such 
curtailment, not to be less than 8 Hours prior notice unless prevented by Force Majeure or 
unless the Transporter does not provide to Terasen Gas at least 8 Hours prior notice of 
reduced availability of gas. 

 

4.4 Default Regarding Curtailment - The Shipper will comply with each notice to interrupt or 
curtail the Shipper's take.  If the Shipper at any time fails or neglects to comply with a 
notice to interrupt or curtail the Shipper's take as set out in section 7.6 (Failure to Deliver 
to Interconnection Point), Terasen Gas may, in addition to any other remedy which it may 
then or thereafter have, at its option, without liability therefor and without any prior notice 
to the Shipper 

 
(a) turn off the valve at the Delivery Point, or 

 
(b) deliver such Gas and charge the Shipper for such Gas consumed on that Day the 

unauthorized overrun charge set out in the Table of Charges. 
 

4.5 Maximum Hourly Quantities - Terasen Gas will not be obliged to receive or deliver in 
one Hour more than 5% of the quantity of Gas that the Shipper is authorized to receive on 
any Day. 

 

4.6 Gas Pressure - Where specifically requested by the Shipper, Terasen Gas may agree to 
deliver Gas to the Shipper at the Delivery Point at a minimum pressure specified in the 
Shipper's Transportation Agreement.  The Shipper will reimburse Terasen Gas for costs it 
reasonably incurs in maintaining such minimum pressure above that set out in the 
General Terms and Conditions of Terasen Gas.  Terasen Gas' ability to maintain a 
minimum pressure at the Delivery Point is subject to Terasen Gas receiving Gas at the 
Interconnection Point at the pressure specified in the Transporter's Service Terms. 
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5. Ta ble of Charges 

 

5.1 Charges - In respect of all quantities of Gas delivered to the Delivery Point pursuant to 
this Rate Schedule and the Transportation Agreement, the Shipper will pay to Terasen 
Gas all of the charges set out in the Table of Charges whether or not the Shipper is a 
member of a Group.  The Shipper Agent may elect to pay to Terasen Gas the charges for 
the Backstopping Gas and the Balancing Gas taken, any Unauthorized Overrun Gas 
taken, any Replacement Gas incurred, and any Positive Imbalance and Negative 
Imbalance incurred under Rate Schedule 40 for members of its Group.  In the event the 
Shipper Agent fails to make an election or withdraws an election to pay these charges for 
and on behalf of the Shippers which are members of its Group, Terasen Gas will bill the 
Shippers directly. 

 
 
 

6. Unaut horized Gas Use 

 

6.1 Charges for Unauthorized Service - On any Day a Shipper takes Unauthorized Overrun 
Gas, the Shipper will pay to Terasen Gas the unauthorized overrun charge set out in the 
Table of Charges.  The Shipper Agent may elect to pay these charges for the members of 
its Group.  In the event the Shipper Agent fails to make an election or withdraws an 
election to pay these charges for and on behalf of the Shippers which are members of its 
Group, Terasen Gas will bill the Shippers directly. 

 

6.2 Payments Not License - Payments made to Terasen Gas for Unauthorized Overrun Gas 
neither give the right to take Unauthorized Overrun Gas, nor exclude or limit any other 
remedies available to Terasen Gas for the Shipper's taking of Unauthorized Overrun Gas. 

 

6.3 Demand Surcharge - If the Shipper is a member of a Group which includes a Shipper 
under Rate Schedules 22, 22A or 22B then the Group and its members will be subject to 
Demand Surcharges under section 7 (Unauthorized Use) of Rate Schedule 22. 
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7. Nomination 

 

7.1 Capacity on Transporter Pipeline(s) - The Shipper will on or before the Commencement 
Date notify Terasen Gas of the identity of the party holding capacity for the Shipper on the 
Transporter pipeline(s), and thereafter from time to time on a prompt basis when such 
party changes. 

 

7.2 Requested Quantity - The Shipper will provide to Terasen Gas by fax or other method 
approved by Terasen Gas, prior to 7:30 a.m. Pacific Clock Time on each Day (or such 
other time as may be specified from time to time by Terasen Gas) such information as 
may be requested by Terasen Gas, which will include, but is not limited to, the Shipper's 
Requested Quantity for the Day commencing in approximately 24 Hours and the portion of 
the Requested Quantity to be delivered to Terasen Gas at each applicable 
Interconnection Point.  If the Shipper does not notify Terasen Gas in accordance with the 
foregoing, then the Shipper's Requested Quantity for the Day commencing in 
approximately 24 Hours will be deemed to be the Shipper's Requested Quantity, adjusted 
as set out in section 7.3 (Adjustment of Requested Quantity), for the Day just 
commencing.  The Shipper's Requested Quantity for each Day will equal the Shipper's 
best estimate, at the time of notification to Terasen Gas of the Requested Quantity, of the 
quantity of Gas the Shipper will actually consume on such Day.   

 

7.3 Adjustment of Requested Quantity - Terasen Gas may adjust, in consultation with the 
Shipper, the Shipper's Requested Quantity, described in section 7.2 (Requested 
Quantity), when in the reasonable opinion of Terasen Gas such modification is required in 
order to minimize the Month end balancing quantity.  

 

7.4 Request to Transporter - Terasen Gas will provide to the Transporter(s) the portion of 
the Shipper's Requested Quantity to be delivered to Terasen Gas at the Interconnection 
Point with the Transporter, adjusted as set out in section 7.3 (Adjustment of Requested 
Quantity). 

 

7.5 Delivery to Interconnection Point - Each Day the Shipper will cause to be delivered to 
the applicable Interconnection Point a quantity of Gas at least equal to the portion of the 
Shipper's Requested Quantity from that Interconnection Point, adjusted as set out in 
section 7.3 (Adjustment of Requested Quantity). 
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7.6 Failure to Deliver to Interconnection Point - If on any Day the Authorized Quantity from 
a Transporter is less than the quantity requested from the Transporter pursuant to section 
7.4 (Request to Transporter), Terasen Gas may, in its discretion, interrupt or curtail 
service hereunder to the lesser of such Authorized Quantity or the DTQ.  Alternatively, 
Terasen Gas may deliver additional Gas to the Shipper at the subject Interconnection 
Point and charge the Shipper the charge for Backstopping Gas as set out in the Table of 
Charges.  If Terasen Gas is unable to ascertain which Shipper's supply has caused a 
deficiency, Terasen Gas may, in its discretion, interrupt or curtail service to the Shippers 
on a prorata basis or another basis deemed equitable by Terasen Gas based on available 
information.  Terasen Gas will reallocate the deficiency as soon as reasonable if it obtains 
information that allows it to determine responsibility and Terasen Gas will disclose to the 
Shippers how it allocated or reallocated the deficiency. 

 

7.7 Authorized Quantity - Terasen Gas will take such action as is reasonable in all the 
circumstances to advise the Shipper or the Shipper Agent if the portion of the Authorized 
Quantity from a Transporter is less than the portion of the Requested Quantity to be 
delivered to Terasen Gas at the Interconnection Point with the Transporter.  

 

7.8 Determination of DTQ - The Shipper will provide to Terasen Gas by fax or other method 
approved by Terasen Gas 30 Days prior to the Commencement Date of each Contract 
Year the Shipper's DTQ for the following Contract Year.  If a Shipper appoints a Shipper 
Agent to act on its behalf, the Shipper authorizes the Shipper Agent to determine the DTQ 
set out in the Transportation Agreement, for each Contract Year.  This authorization will 
remain in effect for the term of the Transportation Agreement or so long as the Shipper 
Agent acts as agent for the Shipper, whichever period is shorter. 
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8. Gas Balancing 

 

8.1 Monthly Adjustments - With the exception of unreturned Peaking Gas, Terasen Gas will 
make adjustments at the end of each Month for the differences between the sum of the 
Authorized Quantities and the Shipper's actual consumption as measured daily by 
Terasen Gas as follows 

 
(a) for overdeliveries (the sum of the Authorized Quantities is greater than the 

Shipper's actual monthly consumption) Terasen Gas will maintain an inventory 
account for the Shipper and will increase the balance in the inventory account by 
the excess amount received.  Terasen Gas reserves the right to limit Gas 
quantities maintained in the Shipper's inventory account and will from time to time 
in consultation with the Shipper return excess inventory at no charge to the 
Shipper; this will not relieve the Shipper from its obligation to provide accurate 
nominations pursuant to section 7.2 (Requested Quantity) , and 

 
(b) except in the case of Backstopping Gas and Unauthorized Overrun Gas, for 

underdeliveries (the sum of the Authorized Quantities is less than the Shipper's 
actual Monthly consumption as measured by Terasen Gas), Terasen Gas will sell 
to the Shipper the deficiency quantities at the Balancing Gas charge set out in the 
Table of Charges. 

 

8.2 Imbalance Following Termination - If Terasen Gas has received a quantity of Gas in 
excess of the quantity delivered to the Shipper during the term of a Transportation 
Agreement, then the Shipper may request the excess quantity be returned within 90 Days 
following termination of the Transportation Agreement. 

 

8.3 Balancing of Peaking Gas - Balancing of Peaking Gas is described in section 10.7.  
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9. Group Nominations and Balancing 

 

9.1 Group Nomination and Balancing - If a Shipper appoints a Shipper Agent and becomes 
a member of a Group and if the Shipper and Shipper Agent have agreed to execute or 
have executed a Shipper Agent Agreement, and if the members of the Group are in the 
same Service Area of Terasen Gas and receive service under a transportation Rate 
Schedule, the Shipper Agent will nominate and balance on behalf of all members of the 
Group on an aggregate basis pursuant to sections 7 (Nomination), 8 (Gas Balancing), 10 
(Peaking Gas) and 11 (EKE Receipt Service) of this Rate Schedule, as modified by this 
section, and the Shipper Agent will be the agent for each of the members of a Group for 
the purposes of any and all matters set out in sections 7 (Nomination), 8 (Gas Balancing), 
10 (Peaking Gas) and 11 (EKE Receipt Service).  Notwithstanding the foregoing, where a 
Shipper under Rate Schedules 22, 22A or 22B is a member of the Group, section 9 (Gas 
Balancing) and section 10 (Group Nomination and Balancing) of Rate Schedule 22 will 
apply to the Group on an aggregate basis.  The Shipper Agent may also elect pursuant to 
the Shipper Agent Agreement, to pay some or all of the charges specified in sections 5.1 
and 6.1 for and on behalf of the Shippers in its Group.  The Shipper acknowledges and 
agrees that Terasen Gas may rely, for the purpose of payment allocations, on verbal 
notification form the Shipper Agent of such election as a basis for the Shipper Agent's 
authority to act on behalf of Shipper.  Where the Shipper Agent fails to execute a Shipper 
Agent Agreement, the Shipper will be deemed to be and treated by Terasen Gas as an 
individual Group of one Shipper, except for the purposes of sections 9.5 and 13.1 
hereunder, and will be deemed to have agreed to purchase Gas from Terasen Gas 
pursuant to the applicable transportation schedule and will accordingly be responsible for 
the payment of all charges thereunder, including any and all Balancing Gas and 
Unauthorized Overrun Gas charges attributable to that Shipper. 

 

9.2 Requested Quantity from Shipper Agent - The Shipper Agent will notify Terasen Gas of 
the Shipper's Requested Quantity described in section 7.2 (Requested Quantity) on behalf 
of all members of a Group on an aggregate basis.  If the Shipper Agent does not so notify 
Terasen Gas, then the Group's Requested Quantity for the Day commencing in 
approximately 24 Hours will be deemed to be the Group's quantity pursuant to section 8.2 
(Requested Quantity) for the Day just commencing. 

 

9.3 Determination of Charges - The charges for Backstopping Gas, Balancing Gas, 
Unauthorized Overrun Gas and Replacement Gas set out in the Table of Charges, and 
Demand Surcharges as set out in the Rate Schedule 22 Table of Charges, will be 
determined based on the quantities transported on behalf of all members of the Group on 
an aggregate basis.  The charges for Unauthorized Transportation Service will be 
determined based on the quantities delivered to each Shipper.   
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9.4 Security - Terasen Gas may require the Shipper Agent to provide security, as set out in 
section 3.2 (Security), with necessary changes, for the performance of the Shipper 
Agent's obligations under the Shipper Agent Agreement. 

 

9.5 Notices To and From Shipper Agents - If the Shipper is a member of a Group then: 
 

(a) communications regarding curtailments or interruptions arising from Gas supply 
constraints and limitations, quantities of Gas requested and quantities of Gas 
authorized will be between the Shipper Agent for the Group and Terasen Gas; and 

 
(b) notices from Terasen Gas with respect to interruption or curtailment pursuant to 

section 4.3 (Notice of Curtailment) arising from Gas supply constraints or 
limitations will be to the Shipper Agent for the Group and will specify the quantity of 
Gas to which the Group is curtailed and the time at which such curtailment is to be 
made; it will be the responsibility of the Shipper Agent to notify Shippers which are 
members of the Group of interruptions or curtailments. 

 
 
 

10. Peaking Gas Service 

 

10.1 Applicability - In each Contract Year, Peaking Gas Service is available only to Non-
Bypass Shippers for Gas which is delivered to a Delivery Point in the Inland Service Area, 
Lower Mainland Service Area or Columbia Service Area and for which the Transportation 
Agreement was in effect on the 1st Day of November of the subject Contract Year. 

 

10.2 15-Day Maximum - A Non-Bypass Shipper may request Peaking Gas for a maximum of 
15 Days during each Contract Year.  Any Day for which any portion of the Shipper’s 
Peaking Gas Quantity is requested and authorized will be considered one of the 15 Days 
of Peaking Gas entitlement even if the quantity of authorized Peaking Gas is not used or 
only partially used. 

 

10.3 Peak Day Demand - For purposes of determining the Peaking Gas Quantity available to a 
Non-Bypass Shipper on a Day, the Peak Day Demand of a Rate Schedule 26 Shipper is 
equal to 1.25 times the Shipper’s highest average daily consumption of any month in the 
winter period from November through March of the preceding Contract Year.  In instances 
respecting which it is agreed by Terasen Gas and Shipper that a Shipper’s Gas 
consumption during the preceding Contract Year is not indicative of prospective 
consumption, Terasen Gas will set the Peak Day Demand of that Shipper after 
consultation with that Shipper. 
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10.4 Peaking Gas Quantity - The quantity of Peaking Gas available on a Day to a Non-
Bypass Shipper ("Peaking Gas Quantity") will be a percentage of that Shipper's Peak Day 
Demand.  The Peaking Gas Quantity available to Non-Bypass Shippers for the next 
Contract Year will be determined by Terasen Gas, and Terasen Gas will in writing notify 
each Non-Bypass Shipper of that Shipper's Peaking Gas Quantity, at least 30 days prior 
to the commencement of each Contract Year.  The Peaking Gas Quantity available to a 
Non-Bypass Shipper in a Contract Year will be:  

 
(a) Total Non-Bypass Transport Demand  =  Peaking Gas Factor 

Forecast Sales Demand  +  Non-Bypass Transport Demand 
 

(b) Peaking Gas Factor  *  SCP Peaking Gas  =  Non-Bypass Transport Volume 
 

(c) Non-Bypass Transport Volume  =  Peaking Gas Percentage 
Non-Bypass Transport Demand 

 
(d) Peaking Gas Percentage  *  a Non-Bypass Shipper's Peak Day Demand  =  

Peaking Gas Quantity 
 

Where: 
 

"Non-Bypass Transport Demand" is the aggregate Peak Day Demand of all Non-Bypass 
Shippers for the Contract Year commencing the next November 1; "Forecast Sales 
Demand" is the Terasen Gas forecast of the aggregate peak day demand for the Year 
commencing the next November 1 for all Gas sales Customers of Terasen Gas excluding 
those in the Fort Nelson Service Area; and "SCP Peaking Gas" is the quantity of peaking 
gas available to Terasen Gas in the Year commencing the next November 1 due to the 
operation of the Southern Crossing Pipeline. 

 

10.5 Requested Peaking Gas Quantity - Shipper will notify Terasen Gas of its Requested 
Peaking Gas Quantity pursuant to nomination procedures described in section 7.2 except 
as otherwise described in section 10.6 (a) and 10.6 (b) below.  The Requested Peaking 
Gas Quantity must be explicitly stated on the nomination and may be less than but may 
not exceed the Shipper’s Peaking Gas Quantity described in section 10.5. 

 
(a) Prior Day Notices of Curtailment - On a Day when Terasen Gas has given 

notice of curtailment for the next or subsequent Day, a Shipper may notify Terasen 
Gas of its Requested Peaking Gas Quantity for the next Day up until one Hour 
prior to the evening nomination cycle on the day preceding the Day for which 
notice of curtailment has been given. 
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(b) Same Day Notices of Curtailment - On a Day when Terasen Gas has given 

notice of curtailment to be effective during that Day, a Shipper may notify Terasen 
Gas of its Requested Peaking Gas Quantity up until one Hour after the notice of 
curtailment has been given by Terasen Gas; provided that Terasen Gas has 
usable nomination cycles available during that Day with the Transporter(s).  
Requests for Requested Peaking Gas Quantity received after the time when 
Terasen Gas has usable nomination cycles available during that Day will be 
authorized only on an as available basis.  If notice of Requested Peaking Gas 
Quantity is given to Terasen Gas during the Day for which Peaking Gas is being 
requested then the Peaking Gas Quantity available to Shipper on that Day will be 
reduced consistent with the elapsed pro-rata practices of applicable 
Transporter(s). 

 
(c) Non-Curtailment Days - On Days for which Terasen Gas has not given notice of 

curtailment, requests for Peaking Gas Quantity shall be made in accordance with 
the provisions described in section 7.2. 

 

10.6 Return of Peaking Gas Quantity - Terasen Gas will, within 4 business days following the 
date for which Peaking Gas is authorized, provide to the Shipper a statement indicating 
the amount of Peaking Gas authorized and used, and this will be the statement used for 
the purposes of tracking the authorization and use of Peaking Gas.  Peaking Gas must be 
returned to Terasen Gas within 6 Business Days of the Day in respect of which it was 
authorized.  Shipper must notify Terasen Gas that it is returning Peaking Gas Quantity 
with its nomination for Requested Quantity described in section 7.2.  Peaking Gas 
returned will be applied against the earliest Peaking Gas Quantity authorized and not yet 
returned.  Shipper has option to elect to return Peaking Gas from the Peaking Gas 
inventory which is kept for this purpose.  If Peaking Gas is not returned to Terasen Gas 
within 6 Business Days, Terasen Gas will provide Shipper with an equivalent quantity of 
Replacement Gas.  The charge for Replacement Gas will be as set out in the Table of 
Charges. 

 

10.7 Last Gas Ordered - Peaking Gas Quantity will be considered the last Gas ordered and 
taken during the Day. 

 

10.8 Transport of Peaking Gas Quantity - Peaking Gas Quantity will be deemed to be 
provided to the Shipper at the Interconnection Point, and the volumes consumed by the 
Shipper will be included in the Shipper’s monthly transport volume for the purposes of 
calculating monthly transport charges. 
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11. Access to East Kootenay Exchange (EKE) Interconnection Point 

 

11.1 Firm EKE Receipt Service 
 

(a) Applicability - Firm receipt service access from the EKE Interconnection Point 
(“Firm EKE Receipt Transport”) is available to Non-Bypass Shippers for Gas which 
is delivered to a Delivery Point in the Inland Service Area and for which the 
Shipper has a Transportation Agreement which is effective on the August 1st 
preceding the subject Contract Year (“Inland Non-Bypass Shippers”). 

 
(b) Availability - The total quantity of Firm EKE Receipt Service available in 

aggregate to Inland Non-Bypass Shippers (“EKE Transport Volume”) will be 
determined by Terasen Gas for each Contract Year.  Terasen Gas shall publish 
the EKE Transport Volume which is available for the next Contract Year by July 31 
of each Year.  The EKE Transport Volume shall be determined as follows: 

 
Inland Non-Bypass Transport Demand  *  ITS Constraint = EKE Transport Volume 

Forecast Inland Sales Demand  +  Inland Non-Bypass Transport Demand  
 

Where: 
 

"Inland Non-Bypass Transport Demand" is the aggregate Peak Day Demand of all 
Non-Bypass Shippers in the Inland Service Area for the Contract Year 
commencing the next November 1; "Forecast Inland Sales Demand" is the 
Terasen Gas forecast of the aggregate peak day demand for the Year 
commencing the next November 1 for all firm Gas sales Customers of Terasen 
Gas in the Inland Service Area; and “ITS Constraint” is the capacity of the Terasen 
Gas Interior transmission system available to flow Gas from Oliver in a northbound 
direction during periods of peak demand. 

 
(c) Election - Annual elections for Firm EKE Receipt Service for the next Contract 

Year must be submitted in writing by Shippers to Terasen Gas within 5 Business 
Days of the date on which Terasen Gas publishes the EKE Transport Volume.  
The election must indicate the quantity of Firm EKE Receipt Service requested.  
The quantity requested must not exceed the Shipper’s Peak Day Demand.  
Terasen Gas will pro-rate the Firm EKE Receipt Service requests based on the 
requested quantities if aggregate Firm EKE Receipt Service requests exceed the 
available EKE Transport Volume.  Terasen Gas will notify Shippers of the 
Shippers’ quantity of Firm EKE Receipt Service within 10 Business Days of the 
date on which Terasen Gas publishes the EKE Transport Volume. 
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11.2 Interruptible EKE Receipt Service 
 

(a) Applicability - Interruptible receipt service access to the EKE Interconnection 
Point (“Interruptible EKE Receipt Service”) is available only to Non-Bypass 
Shippers for which Gas is delivered to a Delivery Point in the Inland Service Area 
and Lower Mainland Service Area (“Eligible Interruptible Non-Bypass Shippers”). 

 
(b) Quantity Available - The quantity of Interruptible EKE Receipt Service available 

to Eligible Interruptible Non-Bypass Shippers will be determined by Terasen Gas.  
In determining the quantity of Interruptible EKE Receipt Service available Terasen 
Gas will take into account system delivery constraints including the requirement to 
flow Gas from the facilities of Westcoast Energy Inc. into the Inland Service Area, 
and the quantity of Firm EKE Receipt Service not utilized.  The quantity of 
Interruptible EKE Receipt Service available to Eligible Interruptible Non-Bypass 
Shippers will be a pro-rata portion of the aggregate available demands of all firm 
Gas sales Customers and all firm transportation Customers in the Inland and 
Lower Mainland Service Areas. 

 
(c) Maximum Nomination - A Shipper may not request Interruptible EKE Receipt 

Service in excess of the Shipper’s Peak Day Demand less the Firm EKE Receipt 
Service of the Shipper.  If Terasen Gas receives requests for Interruptible EKE 
Receipt Service in excess of the aggregate available Interruptible EKE Receipt 
Service available for the Day (as determined in 11.2 (b), Terasen Gas will 
apportion the available Interruptible EKE Receipt Service on a pro-rata basis of 
requested Interruptible EKE Receipt Service. 

 
(d) Incremental Costs - Shippers will be responsible for incremental costs associated 

with transportation on the facilities of Westcoast Energy Inc. from the Inland 
Service Area to the Lower Mainland Service Area (if applicable). 

 
 
 

12. Term of Transportation Agreement 

 

12.1 Term - The initial term of the Transportation Agreement will begin on the Commencement 
Date and will expire at 7:00 a.m. Pacific Standard Time on the November 1st next 
following, provided that if the foregoing results in an initial term of less than one year, then 
the initial term will instead expire at the end of one further Contract Year. 

 



Terasen Gas 
Rate Schedule 26 

 

 

Order No.:  Issued By:  Tom Loski, Chief Regulatory Officer 
 
Effective Date: January 1, 2010 
 
BCUC Secretary:   Original Page R-26.18 

 

12.2 Automatic Renewal - Except as specified in the Transportation Agreement, the term of 
the Transportation Agreement will continue from year to year after the expiry of the initial 
term unless cancelled by either Terasen Gas or the Shipper, subject to section 3.3, 
(Warning if Switching from Interruptible to Firm Transportation Service or Sales) upon not 
less than 2 months notice prior to the end of the Contract Year then in effect. 

 

12.3 Early Termination - The term of the Transportation Agreement is subject to early 
termination in accordance with section 18 (Default or Bankruptcy). 

 

12.4 Survival of Covenants - Upon the termination of the Transportation Agreement, whether 
pursuant to section 18 (Default or Bankruptcy) or otherwise, 

 
(a) all claims, causes of action or other outstanding obligations remaining or being 

unfulfilled as at the date of termination, and, 
 

(b) all of the provisions in this Rate Schedule and in the Transportation Agreement 
relating to the obligation of any of the parties to account to or indemnify the other 
and to pay to the other any monies owing as at the date of termination in 
connection with the Transportation Agreement, will survive such termination. 

 
 
 

13. Statements and Payments 

 

13.1 Statements to be Provided - Terasen Gas will, on or about the 15th day of each month, 
deliver to the Shipper, a statement for the preceding month showing the Gas quantities 
delivered to the Shipper and the amount due.  If the Shipper is a member of a Group then 
the statement and the calculation of the amount due from the Shipper will be based on 
information supplied by the Shipper Agent, or based on other information available to 
Terasen Gas, as set out in the Shipper Agent Agreement.  Terasen Gas will, on or about 
the 45th day after the end of a Contract Year, deliver to the Shipper a separate statement 
for the preceding Contract Year showing the amount required from the Shipper in respect 
of any indemnity due under this Rate Schedule or a Transportation Agreement.  Any 
errors in any statement will be promptly reported to the other party as provided hereunder, 
and statements will be final and binding unless questioned within one year after the date 
of the statement. 
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13.2 Payment and Late Payment Charge - Payment for the full amount of the statement, 
including federal, provincial and municipal taxes or fees applicable thereon, will be made 
to Terasen Gas at its Vancouver, British Columbia office, or such other place in Canada 
as it will designate, on or before the 1st business day after the 21st calendar day following 
the billing date.  If the Shipper fails or neglects to make any payment required under this 
Rate Schedule, or any portion thereof, to Terasen Gas when due, Terasen Gas will 
include in the next bill to the Shipper a late payment charge of 1.5% per month (19.56% 
per annum) on the outstanding amount. 

 

13.3 Examination of Records - Each of Terasen Gas and the Shipper will have the right to 
examine at reasonable times the books, records and charts of the other to the extent 
necessary to verify the accuracy of any statement, charge, computation or demand made 
pursuant to any provisions of this Rate Schedule or the Transportation Agreement. 

 
 
 

14. Quality 

 

14.1 Minimum Standards - All Gas delivered to an Interconnection Point by or on behalf of the 
Shipper and all Gas delivered to the Delivery Point will conform to the quality 
specifications set out in the applicable Transporter's Service Terms. 

 
 
 

15. Me asuring Equipment 

 

15.1 Facilities and Equipment - Terasen Gas will, at the cost to the Shipper, install, maintain 
and operate at the Delivery Point such metering and communications facilities and 
equipment as Terasen Gas determines are necessary or desirable for measuring the 
quantity of Gas delivered pursuant to this Rate Schedule to the Shipper and the Shipper 
will permit Terasen Gas, without cost to Terasen Gas, to use the Shipper's 
communications lines and power for the purpose of installing, maintaining and operating 
the measuring equipment of Terasen Gas. 
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15.2 Measuring Site - If Terasen Gas reasonably determines that it is necessary to install the 
facilities and equipment referred to in section 15.1 (Facilities and Equipment) on the 
Shipper's property, the Shipper will, without charge, provide a suitable site along with 
utilities and enclosures for the installation of the facilities and equipment of Terasen Gas.  
Terasen Gas will at all times have clear access to the site and to all of its facilities and 
equipment.  All facilities and equipment installed by Terasen Gas on the Shipper's 
property will remain the property of Terasen Gas and may be removed by Terasen Gas 
upon termination of the Transportation Agreement. 

 

15.3 Calibration and Test of Measuring Equipment - The accuracy of the measuring 
equipment of Terasen Gas will be verified by standard tests and methods at regular 
intervals and at other times at the initiative of Terasen Gas or upon the reasonable 
request of the Shipper.  Notice of the time and nature of each test conducted in response 
to communications with or at the request of the Shipper will be given by Terasen Gas to 
the Shipper sufficiently in advance to permit a representative of the Shipper to be present.  
If during a test the measuring equipment is found to be registering inaccurately, it will be 
adjusted at once to read as accurately as possible.  The results of each test and 
adjustment, if any, made by Terasen Gas, whether or not the Shipper is present for such 
test, will be accepted until the next test.  All tests of such measuring equipment of Terasen 
Gas will be made at the expense of Terasen Gas, except that the Shipper will bear the 
expense of tests made at its request if the measuring equipment is found to be inaccurate 
by an amount equal to 2% or less. 

 

15.4 Inaccuracy Exceeding 2% - If upon any test the measuring equipment is found to be 
inaccurate by an amount exceeding 2%, any previous readings of such equipment will be 
corrected to zero error for any period during which it is definitely known or is agreed upon 
that the error existed.  If the period is not definitely known or is not agreed upon, such 
correction will be for a period covering the last half of the time elapsed since the date of 
the last test.  Provided that under no circumstances will an adjustment be made for a 
period of more than the preceding 12 months. 

 

15.5 Correction of Measuring Errors - If the measuring equipment is out of service or out of 
repair so that the quantity of Gas delivered cannot be correctly determined by the reading 
thereof, the Gas delivered during the period such measuring equipment is out of service 
or out of repair will be estimated on the basis of the best available data, using the first of 
the following methods which is feasible 

 
(a) by correcting the error if the percentage of error is ascertained by calibration test 

or mathematical calculation, 
 

(b) by using the registration of any check measuring equipment if installed and 
accurately registering, and 
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(c) by estimating the quantity of Gas delivered to the Shipper during the preceding 

periods under similar conditions when the meter was registering accurately. 
 

15.6 Shipper's Equipment - The Shipper may at its own expense install, maintain and operate 
its own measuring equipment for the purposes of monitoring or checking the measuring 
equipment of Terasen Gas, provided that the Shipper will install such equipment so as not 
to interfere with the operation of the measuring equipment of Terasen Gas. 

 

15.7 Right to be Present - Terasen Gas and the Shipper will have the right to inspect all 
equipment installed or furnished by the other and the charts and other measurement or 
test data of the other at all times during business hours, and to be present at the time of 
any installing, testing, cleaning, changing, repairing, calibrating or adjusting done in 
connection with the measuring equipment of the other party, but all such activities will be 
performed by the party furnishing the measuring equipment. 

 

15.8 Preservation of Records - Both parties will cause to be preserved each test datum, chart 
and other record of Gas measurement for a period of 2 years. 

 
 
 

16. Measurement 

 

16.1 Unit of Volume - The unit of volume of Gas for all purposes hereunder will be 1 cubic 
metre at a temperature of 15o Celsius and an absolute pressure of 101.325 kilopascals. 

 

16.2 Determination of Volume - Gas delivered hereunder will be metered using metering 
apparatus approved by the Standards Division, Industry Canada, Office of Consumer 
Affairs and the determination of standard volumes delivered hereunder will be in 
accordance with terms and conditions pursuant to the Electricity and Gas Inspection Act 
of Canada. 

 

16.3 Conversion to Energy Units - In accordance with the Electricity and Gas Inspection Act 
of Canada, volumes of Gas delivered each Day will be converted to energy units by 
multiplying the standard volume by the Heat Content of each unit of Gas.  Volumes will be 
specified in 103m3 rounded to two decimal places and energy will be specified in 
Gigajoules rounded to one decimal place. 
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17. Representations, Warranties and Covenants 

 

17.1 Title - The Shipper represents and warrants with Terasen Gas that the Shipper will have 
good title to all Gas to be delivered to Terasen Gas at the Interconnection Point on behalf 
of the Shipper from Suppliers other than Terasen Gas, free and clear of all liens, 
encumbrances and claims. 

 

17.2 Title Not That of Terasen Gas - Terasen Gas agrees that title to all Gas transported 
pursuant to the Transportation Agreement remains with the Shipper. 

 

17.3 Acknowledgement - The Shipper acknowledges that the Gas transported under the 
Transportation Agreement will be commingled with Gas within the Terasen Gas System.  

 
 
 

18. Default or Bankruptcy 

 

18.1 Default - If the Shipper at any time fails or neglects 
 

(a) to make any payment due to Terasen Gas or to any other person under this Rate 
Schedule or the Transportation Agreement within 30 days after payment is due, or 

 
(b) to correct any default of any of the other terms, covenants, agreements, conditions 

or obligations imposed upon it under this Rate Schedule or the Transportation 
Agreement, within 30 days after Terasen Gas gives to the Shipper notice of such 
default or, in the case of a default that cannot with due diligence be corrected 
within a period of 30 days, the Shipper fails to proceed promptly after the giving of 
such notice with due diligence to correct the same and thereafter to prosecute the 
correcting of such default with all due diligence,  

 
then Terasen Gas may in addition to any other remedy that it has, including the rights of 
Terasen Gas set out in section 4.4 (Default Regarding Curtailment), and 6 (Unauthorized 
Gas Use), at its option and without liability therefore 
 
(a) suspend further transportation service to the Shipper and may refuse to deliver 

Gas to the Shipper until the default has been fully remedied, and no such 
suspension or refusal will relieve the Shipper from any obligation under this Rate 
Schedule or the Transportation Agreement, or 
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(b) terminate the Transportation Agreement, and no such termination of the 

Transportation Agreement pursuant hereto will exclude the right of Terasen Gas to 
collect any amount due to it from the Shipper for what would otherwise have been 
the remainder of the term of the Transportation Agreement.  

 

18.2 Bankruptcy or Insolvency - If the Shipper becomes bankrupt or insolvent or commits or 
suffers an act of bankruptcy or insolvency or a receiver is appointed pursuant to a statute 
or under a debt instrument or the Shipper seeks protection from the demands of its 
creditors pursuant to any legislation enacted for that purpose, Terasen Gas will have the 
right, at its sole discretion, to terminate the Transportation Agreement by giving notice in 
writing to the Shipper and thereupon Terasen Gas may cease further delivery of Gas to 
the Shipper and the amount then outstanding for Gas provided under the Transportation 
Agreement will immediately be due and payable by the Shipper. 

 
 
 

19. Notice 

 

19.1 Notice - Any notice, request, statement or bill that is required to be given or that may be 
given under this Rate Schedule or under the Transportation Agreement will, unless 
otherwise specified, be in writing and will be considered as fully delivered when mailed, 
personally delivered or sent by fax to the other in accordance with the following: 

 
if to Terasen Gas TERASEN GAS INC. 

MAILING ADDRESS: 16705 Fraser Highway 
Surrey, B.C. 
V4N 0E8 

NOMINATIONS AND FORCE 
MAJEURE: 

Attention: Marketing Services Representative 
Telephone: (604) 592-7788 
Fax: (604) 592-7892 

BILLING AND PAYMENT: Attention: Industrial Billing 
Telephone: (604) 663-3677 
Fax: (604) 663-3683 

CUSTOMER RELATIONS: Attention: Key Account Manager 
Telephone: (604) 592-7843 
Fax: (604) 592-7894 
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LEGAL AND OTHER: Attention: Vice President & General Counsel; 
Corporate Secretary 

Telephone: (604) 443-6531 
Fax: (604) 443-6540 

 
 
If to the Shipper, then as set out in the Transportation Agreement.   
 
If to the Shipper Agent, then as set out in the Shipper Agent Agreement. 

 
 

19.2 Specific Notices - Notwithstanding section 19.1 (Notice), notices with respect to Force 
Majeure will be sufficient if: 

 
(a) given by Terasen Gas in writing by fax, or orally in person, or by telephone (to be 

confirmed in writing) to the person or persons designated from time to time by the 
Shipper as authorized to receive such notices, or 

 
(b) given by the Shipper by telephone (to be confirmed by fax) in the following 

manner: 
 

To claim Force Majeure…"Please be advised that (name of company and location 
of plant) has (reason for claiming Force Majeure as provided in section 21) and 
hereby claims suspension by reason of Force Majeure in accordance with the 
terms of Rate Schedule 26 effective 7:00 a.m. Pacific Standard Time (date Force 
Majeure suspension to become effective, but not to be retroactive)." 

 
To terminate Force Majeure…"Please be advised that (name of company and 
location of plant) requests a return to normal natural gas service in accordance 
with Rate Schedule 26 and the Transportation Agreement effective 7:00 a.m. 
Pacific Standard Time (date of Force Majeure suspension to end, but not to be 
retroactive) whereby the suspension by reason of Force Majeure currently in force 
will be terminated." 

 
 
 

20. Indemnity and Limitation on Liability 

 

20.1 Limitation on Liability - Terasen Gas, its employees, contractors or agents are not 
responsible or liable for any loss or damages for or on account of any interruption or 
curtailment of transportation service permitted under the General Terms and Conditions of 
Terasen Gas, or this Rate Schedule. 
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20.2 Indemnity - The Shipper will indemnify and hold harmless each of Terasen Gas, its 
employees, contractors and agents from and against any and all adverse claims, losses, 
suits, actions, judgments, demands, debts, accounts, damages, costs, penalties and 
expenses (including all legal fees and disbursements) arising from or out of each of the 
following 

 
(a) any defect in title to any Gas delivered to Terasen Gas at the Interconnection Point 

on behalf of the Shipper from Suppliers other than Terasen Gas, or arising from 
any charges that are applicable to the Gas delivered to Terasen Gas, 

 
(b) Franchise Fees not otherwise collected by Terasen Gas under the Table of 

Charges, 
 

(c) nominations made in accordance with sections 7 or 9 of this Rate Schedule by 
Terasen Gas to the Transporter with respect to the Shipper's transportation 
volumes, whether or not the Shipper is a member of a Group, 

 
(d) Gas delivered by the Transporter or Shipper to Terasen Gas failing to meet the 

quality specifications set out in section 14.1 of this Rate Schedule, and 
 

(e) all federal, provincial, municipal taxes (or payments made in lieu thereof) and 
royalties, whether payable on the delivery of Gas to Terasen Gas by the Shipper 
or on the delivery of Gas to the Shipper by Terasen Gas, or on any other service 
provided by Terasen Gas to the Shipper.  

 

20.3 Principal Obligant - If the Shipper is a member of a Group, the obligations of each of the 
Shipper Agent (acting for and on behalf of the Shippers that are members of the Group) 
and the Shipper (in the event of the failure of the Shipper Agent to make such payments 
and limited to the charges related to that Shipper) to pay to, or to the order of, Terasen 
Gas, the charges for Backstopping Gas, Balancing Gas, Replacement Gas, unauthorized 
overruns set out in the Table of Charges, and Demand Surcharges set out in the Rate 
Schedule 22 Table of Charges, are those of principal obligant and not of surety and are 
independent of the respective obligations of the Shipper Agent and the Shipper towards 
each other pursuant to the Shipper Agent Agreement. 
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21. For ce Majeure 

 

21.1 Force Majeure - Subject to the other provisions of this section 21, if either party is unable 
or fails by reason of Force Majeure to perform in whole or in part any obligation or 
covenant set out in this Rate Schedule under which service is rendered or in the 
Transportation Agreement, the obligations of both Terasen Gas and the Shipper will be 
suspended to the extent necessary for the period of the Force Majeure condition. 

 

21.2 Curtailment Notice - If Terasen Gas claims suspension pursuant to this section 21, 
Terasen Gas will be deemed to have issued to the Shipper a notice of curtailment. 

 

21.3 Exceptions - Neither party will be entitled to the benefit of the provisions of section 21.1 
under any of the following circumstances 

 
(a) to the extent that the failure was caused by the negligence or contributory 

negligence of the party claiming suspension, 
 

(b) to the extent that the failure was caused by the party claiming suspension having 
failed to diligently attempt to remedy the condition and to resume the performance 
of the covenants or obligations with reasonable dispatch, or 

 
(c) unless as soon as possible after the happening of the occurrence relied on or as 

soon as possible after determining that the occurrence was in the nature of Force 
Majeure and would affect the claiming party's ability to observe or perform any of 
its covenants or obligations under the Rate Schedule or the Transportation 
Agreement, the party claiming suspension will have given to the other party notice 
to the effect that the party is unable by reason of Force Majeure (the nature of 
which will be specified) to perform the particular covenants or obligations. 

 

21.4 Notice to Resume - The party claiming suspension will likewise give notice, as soon as 
possible after the Force Majeure condition has been remedied, to the effect that it has 
been remedied and that the party has resumed, or is then in a position to resume, the 
performance of the covenants or obligations. 

 

21.5 Settlement of Labour Disputes - Notwithstanding any of the provisions of this section 
21, the settlement of labour disputes or industrial disturbances will be entirely within the 
discretion of the particular party involved and the party may make settlement of it at the 
time and on terms and conditions as it may deem to be advisable and no delay in making 
settlement will deprive the party of the benefit of section 21.1. 
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21.6 No Exemption for Payments - Notwithstanding any of the provisions of this section 21, 
Force Majeure will not relieve or release either party from its obligations to make 
payments to the other. 

 

21.7 Periodic Repair by Terasen Gas - Terasen Gas may temporarily shut off the delivery of 
Gas for the purpose of repairing or replacing a portion of the Terasen Gas System or its 
equipment and Terasen Gas will make reasonable efforts to give the Shipper as much 
notice as possible with respect to such interruption, not to be less than 8 hours' prior 
notice except when prevented by Force Majeure.  Terasen Gas will make reasonable 
efforts to schedule repairs or replacements to minimize interruptible or curtailment of 
transportation service to the Shipper, and to restore service as quickly as possible. 

 

21.8 Shipper's Gas - If Terasen Gas curtails or interrupts transportation of Gas by reason of 
Force Majeure the Shipper will make its supply of Gas available to Terasen Gas, to the 
extent required by Terasen Gas, to maintain service priority to those customers or classes 
of customers which Terasen Gas determines should be served.  Terasen Gas, in its sole 
discretion, will either increase the balance in the Shipper's inventory account by the 
amount taken by Terasen Gas and return an equivalent quantity of Gas to the Shipper as 
soon as reasonable, or pay the Shipper an amount equal to either Terasen Gas' average 
Gas cost, or the Shipper's average Gas cost, for the Day(s) during which such Gas was 
taken, whichever Gas cost the Shipper, in its sole discretion, elects. 

 

21.9 Alteration of Facilities - The Shipper will pay to Terasen Gas all reasonable costs 
associated with the alteration of facilities made at the discretion of Terasen Gas to 
measure quantities reduced by reason of Force Majeure claimed by the Shipper and to 
restore such facilities after the Force Majeure condition ends. 

 
 
 

22. Disput e Resolution 

 

22.1 Mediation - Where any dispute arises out of or in connection with this Rate Schedule or 
the service provided under it, Terasen Gas and the Shipper agree to try to resolve the 
dispute by participating in a structured mediation conference with a mediator under the 
National Arbitration Rules of the ADR Institute of Canada Inc. for Dispute Resolution. 
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22.2 Arbitration - If Terasen Gas and the Shipper fail to resolve the dispute through mediation, 
the unresolved dispute shall be referred to, and finally resolved or determined by 
arbitration under the National Arbitration Rules of the ADR Institute of Canada Inc. for 
Dispute Resolution.  Unless Terasen Gas and the Shipper agree otherwise the arbitration 
will be conducted by a single arbitrator.  

 

22.3 Written Award - The arbitrator shall issue a written award that sets forth the essential 
findings and conclusions on which the award is based.  The arbitrator will allow discovery 
as required by law in arbitration proceedings. 

 

22.4 Failure to Render a Decision - If the arbitrator fails to render a decision within thirty (30) 
days following the final hearing of the arbitration, any party to the arbitration may 
terminate the appointment of the arbitrator and a new arbitrator shall be appointed in 
accordance with these provisions.  If Terasen Gas and the Shipper are unable to agree on 
an arbitrator or if the appointment of an arbitrator is terminated in the manner provided for 
above, then either Terasen Gas or the Shipper shall be entitled to apply to a judge of the 
British Columbia Supreme Court to appoint an arbitrator and the arbitrator so appointed 
shall proceed to determine the matter mutatis mutandis in accordance with the provisions 
of this section. 

 

22.5 Award - The arbitrator shall have the authority to award 
 

(a) money damages; 
 
(b) interest on unpaid amounts from the date due; 
 
(c) specific performance; and 
 
(d) permanent relief. 

 

22.6 Costs - The costs and expenses of the arbitration, but not those incurred by the parties, 
shall be shared equally, unless the arbitrator determines that a specific party prevailed.  In 
such a case, the non-prevailing party shall pay all costs and expenses of the arbitration, 
but not those of the prevailing party. 

 

22.7 Obligations Continue - The parties will continue to fulfill their respective obligations 
pursuant to this Rate Schedule and the Transportation Agreement during the resolution of 
any dispute in accordance with this section 22. 
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23. Interpretation 

 

23.1 Interpretation - Except where the context requires otherwise or except as otherwise 
expressly provided, in this Rate Schedule or in a Transportation Agreement 

 
(a) all references to a designated section are to the designated section of this Rate 

Schedule unless otherwise specifically stated, 
 

(b) the singular of any term includes the plural, and vice versa, and the use of any 
term is equally applicable to any gender and, where applicable, body corporate, 

 
(c) any reference to a corporate entity includes and is also a reference to any 

corporate entity that is a successor to such entity, 
 

(d) all words, phrases and expressions used in this Rate Schedule or in a 
Transportation Agreement that have a common usage in the gas industry and that 
are not defined in the General Terms and Conditions of Terasen Gas, the 
Definitions or in the Transportation Agreement have the meanings commonly 
ascribed thereto in the gas industry, and 

 
(e) the headings of the sections set out in this Rate Schedule or in the Transportation 

Agreement are for convenience of reference only and will not be considered in any 
interpretation of this Rate Schedule or the Transportation Agreement. 

 
 
 

24. Miscellaneous 

 

24.1 Waiver - No waiver by either Terasen Gas or the Shipper of any default by the other in the 
performance of any of the provisions of this Rate Schedule or the Transportation 
Agreement will operate or be construed as a waiver of any other or future default or 
defaults, whether of a like or different character. 

 

24.2 Enurement - The Transportation Agreement will enure to the benefit of and be binding 
upon the parties and their respective successors and permitted assigns, including without 
limitation successors by merger, amalgamation or consolidation. 
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24.3 Assignment - The Shipper will not assign the Transportation Agreement or any of its 
rights or obligations thereunder without the prior written consent of Terasen Gas which 
consent will not be unreasonably withheld or delayed.  No assignment will release the 
Shipper from its obligations under this Rate Schedule or under the Transportation 
Agreement that existed prior to the date on which the assignment takes effect.  This 
provision applies to every proposed assignment by the Shipper. 

 

24.4 Amendments to be in Writing - Except as set out in this Rate Schedule, no amendment 
or variation of the Transportation Agreement will be effective or binding upon the parties 
unless such amendment or variation is set out in writing and duly executed by the parties. 

 

24.5 Proper Law - The Transportation Agreement will be construed and interpreted in 
accordance with the laws of the Province of British Columbia and the laws of Canada 
applicable therein. 

 

24.6 Time is of Essence - Time is of the essence of this Rate Schedule, the Transportation 
Agreement and of the terms and conditions thereof. 

 

24.7 Subject to Legislation - Notwithstanding any other provision hereof, this Rate Schedule 
and the Transportation Agreement and the rights and obligations of Terasen Gas and the 
Shipper under this Rate Schedule and the Transportation Agreement are subject to all 
present and future laws, rules, regulations and orders of any legislative body, 
governmental agency or duly constituted authority now or hereafter having jurisdiction 
over Terasen Gas or the Shipper. 

 

24.8 Further Assurances - Each of Terasen Gas and the Shipper will, on demand by the 
other, execute and deliver or cause to be executed and delivered all such further 
documents and instruments and do all such further acts and things as the other may 
reasonably require to evidence, carry out and give full effect to the terms, conditions, 
intent and meaning of this Rate Schedule and the Transportation Agreement and to 
assure the completion of the transactions contemplated hereby. 

 

24.9 Form of Payments - All payments required to be made under statements and invoices 
rendered pursuant to this Rate Schedule or the Transportation Agreement will be made by 
wire transfer to, or cheque or bank cashier's cheque drawn on a Canadian chartered bank 
or trust company, payable in lawful money of Canada at par in immediately available 
funds in Vancouver, British Columbia.  
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Table of Charges 

 Lower Mainland 
Service Area 

Inland 
Service Area 

Columbia 
Service area 

1. Transportation    

(a) Basic Charge per Month  $ xxx.xx  $ xxx.xx  $ xxx.xx 

(b) Delivery Charge per Gigajoule  $ x.xxx  $ x.xxx  $ x.xxx 

(c) Administration Charge per Month  $ xx.xx  $ xx.xx  $ xx.xx 

2. Sales    

(a) Charge per Gigajoule of Balancing 
Gas supplied 

Sumas Daily 
Price1  

Average for  
the Month 

Sumas Daily 
Price1 

Average for 
the Month 

Sumas Daily 
Price1 

Average for 
the Month 

(b) Charges for Backstopping Gas Sumas Daily 
Price1 

Sumas Daily 
Price1 

Sumas Daily 
Price1 

(c) Replacement Gas2 Sumas Daily 
Price1 plus 20 

Percent 

Sumas Daily 
Price1 plus 20 

Percent 

Sumas Daily 
Price1 plus 20 

Percent 

(d) Unauthorized Overrun Charges    

(i) Per Gigajoule on first 5 percent of 
specified quantity 

Sumas Daily 
Price1 

Sumas Daily 
Price1 

Sumas Daily 
Price1 

(ii) Per Gigajoule on all Gas over 5 
percent of specified quantity 

The greater of 
$20.00/GJ or 

1.5 x the 
Sumas Daily 

Price1 

The greater of 
$20.00/GJ or 

1.5 x the 
Sumas Daily 

Price1 

The greater of 
$20.00/GJ or 

1.5 x the 
Sumas Daily 

Price1 

3. Rider 3 per Gigajoule  $ (x.xxx)  $ (x.xxx)  $ (x.xxx)

4. Rider 4 per Gigajoule  $ (x.xxx)  $ (x.xxx)  $ (x.xxx)

5. Rider 5 per Gigajoule  $ x.xxx  $ x.xxx  $ x.xxx 
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Rider 1 Propane Surcharge - Not applicable. 

 

Rider 2 (Reserved for future use.) 

 

Rider 3 Earnings Sharing Mechanism - Applicable to Lower Mainland, Inland and 
Columbia Service Area Customers for the Year ending December 31, 2010. 

 

Rider 4 Delivery Rate Refund - Applicable to Lower Mainland, Inland and Columbia 
Service Area Customers for the period of April 1, 2009 to December 31, 2010. 

 

Rider 5 Revenue Stabilization Adjustment Charge - Applicable to Lower Mainland, 
Inland and Columbia Service Area Customers for the Year ending  
December 31, 2010. 

 
 
 

Franchise Fee Charge of 3.09% of the aggregate of the above charges, is payable (in addition to 
the above charges) if the facilities to which Gas is delivered under this Rate Schedule are located 
within the municipal boundaries of a municipality or First Nations lands (formerly, reserves within 
the Indian Act) to which Terasen Gas pays Franchise Fees. 

 
 
 

Minimum Charge per month - The minimum charge per month will be the aggregate of the Basic 
Charge, the transportation administration charge and the Franchise Fee charge. 

 
 
 

Special Conditions 
 
Terasen Gas may, in its sole discretion, reduce the Charge per Gigajoule to any Customer where 
such reduction is necessary to encourage expansion of the NGV market.  Any reduction in the 
Charge will be specified in the Transportation Agreement. 
 
Terasen Gas may make a promotional grant towards the cost to purchase a factory-built NGV 
vehicle, or the cost to convert a vehicle to natural gas to meet requirements as set by the 
Government of Canada, provided that such vehicles will obtain Gas from refueling facilities in a 
Terasen Gas service area.  The amount of the grant would not exceed $10 per GJ, based on 
estimated consumption over a one year period, up to a maximum total grant by vehicle type as 
listed in the table below: 
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It is a condition of the grant that the Customer be provided Service under this Rate Schedule. 
 
 

Factory Built NGV Incentive Grants 
Vehicle Description GVW (#) Maximum Grant 
Light Duty < 10,000  $ 2,500 
Medium Duty < 17,000  $ 5,000 
Heavy Duty > 17,000  $ 10,000 

 
 
The amount of each grant will not exceed the 5-year projected net revenue to Terasen Gas from 
each corresponding vehicle. 
 
Terasen Gas may also fund Special Demonstration project grants, tied to an individual vehicle 
purchased by a customer.  The amount of the Special Demonstration grant will not exceed the 
premium cost for the natural gas option for the vehicle.  The total funds paid out under the Special 
Demonstration project grants will not exceed $100,000 in any one year. 
 
 
 
 
 
Notes: 
 
1. As defined under section 1.1, the Sumas Daily Price quoted each Day will apply to gas 

consumed on that gas day. 
 
2. The Sumas Daily Price for the sixth Business Day following the Day for which the Peaking 

Gas was authorized plus 20 percent.  
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TRANSPORTATION AGREEMENT FOR 
RATE SCHEDULES 22, 22A, 22B, 23, 25, 26 AND 27 

 
This Agreement is dated _______________, 20___, between Terasen Gas Inc. ("Terasen 

Gas") and __________________________________________________ (the "Shipper"). 
 
WHEREAS: 
 
A. Terasen Gas owns and operates the Terasen Gas System; and 
 
B. The Shipper has requested that Terasen Gas arrange for the transportation of Gas on a 

firm and/or interruptible basis through the Terasen Gas System to ___________________ 
located in or near __________________________ British Columbia in accordance with a 
transportation Rate Schedule as set out below and the terms set out herein. 

 
NOW THEREFORE THIS AGREEMENT WITNESSES THAT in consideration of the terms, 
conditions and limitations contained herein, the parties agree as follows: 

1. Specific Information 

Applicable Rate Schedule:   22   22A   22B 
  23   25   26   27 

Type of Service:   Firm   Interruptible 
  Firm and Interruptible 

Firm DTQ / DTQ:   Gigajoules per day 

Shipper Agent and / or Group, if 
applicable:  

Commencement Date:  

Expiry Date: 
 

 
(only specify expiry date if term not automatically renewed as set out in the 
Automatic Renewal section of the applicable transportation Rate Schedule) 

Delivery Point:  

Pressure at the Delivery Point: 
 (only specify where applicable as set out in the Gas Pressure section of the 

applicable transportation Rate Schedule) 

Service Address: 
 

Account Number: 
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Interconnection Point: The point at (________ km-post ________) 

where the Transporter's pipeline system in 
British Columbia interconnection with the 
Terasen Gas System 

Address of Shipper for receiving notices:  

  
(name of Shipper) 

Attention:  

  
(address of Shipper) 

Telephone:  

  Fax:  

  Email:  

   

 
The information set out above is hereby approved by the parties and each reference in 
either this agreement or the applicable transportation Rate Schedule to any such 
information is to the information set out above. 

 

2. Rate Schedule 22 / 22A / 22B / 23 / 25 / 26 / 27 

 

2.1 Additional Terms - All rates, terms and conditions set out in the applicable transportation 
Rate Schedule (22, 22A, 22B, 23, 25, 26 or 27) and the General Terms and Conditions of 
Terasen Gas, as any of them may be amended by Terasen Gas and approved from time 
to time by the British Columbia Utilities Commission, are in addition to the terms and 
conditions contained in this Transportation Agreement and form part of this Transportation 
Agreement and bind Terasen Gas and the Shipper as if set out in this Transportation 
Agreement. 

 

2.2 Payment of Amounts - Without limiting the generality of the foregoing, the Shipper will 
pay to Terasen Gas all of the amounts set out in the applicable transportation Rate 
Schedule for the services provided under such Rate Schedule and this Transportation 
Agreement. 



Terasen Gas 
Rate Schedule 26 

 

 

Order No.:  Issued By:  Tom Loski, Chief Regulatory Officer 
 
Effective Date: January 1, 2010 
 
BCUC Secretary:   Original Page TA-26.3 

 

2.3 Conflict - Where anything in either the applicable transportation Rate Schedule or the 
General Terms and Conditions of Terasen Gas conflicts with any of the terms and 
conditions set out in this Transportation Agreement, this Transportation Agreement 
governs.  Where anything in the applicable transportation Rate Schedule conflicts with 
any of the rates, terms and conditions set out in the General Terms and Conditions of 
Terasen Gas, the Rate Schedule governs. 

 

2.4 Member of a Group - Where the Shipper will be a member of a Group which has a 
Shipper Agent acting as agent for the members of the Group, Shipper must complete 
Appendix "A" attached to this Transportation Agreement and Shipper thereby agrees that 
the terms and conditions of Appendix "A" form part of this Transportation Agreement and 
bind the Shipper as if set out in this Transportation Agreement. 

 

2.5 Acknowledgement - The Shipper acknowledges receiving and reading a copy of the 
applicable transportation Rate Schedule (22, 22A, 22B, 23, 25, 26 or 27) and the General 
Terms and Conditions of Terasen Gas and agrees to comply with and be bound by all 
terms and conditions set out therein.  Without limiting the generality of the foregoing, 
where the transportation service is interruptible, the Shipper acknowledges that it is able 
to accommodate such interruption or curtailment and releases Terasen Gas from any 
liability for the Shipper's inability to accommodate such interruption or curtailment of 
transportation service. 

 
 
 

IN WITNESS WHEREOF the parties hereto have executed this Transportation 
Agreement. 
 
 
 
TERASEN GAS INC.   

(here insert name of Shipper) 

BY:    
(Signature) 

BY:    
(Signature) 

  
(Title) 

  
(Title) 

  
(Name – Please Print) 

  
(Name – Please Print) 

DATE:    DATE:    
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APPENDIX A 
NOTICE OF APPOINTMENT OF SHIPPER AGENT 

 
1. _______________________________ (Shipper) hereby gives notice to Terasen Gas that  

(Name of Shipper) 

Shipper has appointed _____________________________ (the Shipper Agent) to act as  
(Name of Shipper Agent) 

agent for Shipper in all matters relating to gas supply and to transportation service on the 
Terasen Gas System.  Shipper also gives notice to Terasen Gas that Shipper wishes to 
be a member of a Group, and the Shipper will cause the Shipper Agent to enter into a 
Shipper Agent Agreement or other agreement with Terasen Gas that binds the Shipper 
Agent to pay the charges which the Shipper Agent elects to pay for and on behalf of the 
Shipper. 

 
2. Shipper acknowledges and agrees that the Shipper Agent will provide aggregate 

nominations for the Group to Terasen Gas. 
 
3. Shipper acknowledges and agrees that if the Group includes a member which is a Shipper 

under Rate Schedule 22, 22A, or 22B then section 10 (Group Nominations and Balancing) 
of Rate Schedule 22 will apply to the Group on an aggregate basis, and the Group and its 
members will be subject to the Demand Surcharge provisions of Rate Schedule 22. 

 
4. Shipper acknowledges and agrees that when there are constraints or limitations of Gas 

supply Terasen Gas will notify the Shipper Agent and it will then be the responsibility of 
the Shipper Agent to notify Shipper of any curtailment or interruption arising from the 
constraint or limitation of Gas supply. 

 
5. Shipper acknowledges and agrees that the Shipper Agent will provide Gas supply priority 

schedules to Terasen Gas which will advise Terasen Gas of the allocation of Gas supply 
amongst members of the Group during constraints or limitations of Gas supply. 

 
6. Shipper acknowledges and agrees that the Shipper Agent will provide Terasen Gas with 

information which will be used by Terasen Gas to bill Shipper for Backstopping Gas, 
Balancing Gas, unauthorized overrun charges and Demand Surcharges. 
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7. Shipper acknowledges that Terasen Gas will bill Shipper on the basis of information 

provided to Terasen Gas by the Shipper Agent.  Shipper agrees that it is bound by the 
information supplied to Terasen Gas by the Shipper Agent and Shipper agrees that it will 
not dispute the information provided to Terasen Gas by the Shipper Agent.  Shipper 
agrees that the Shipper Agent may elect to pay some or all of the charges for Gas 
identified in section 3.8 of the standard form Shipper Agent Agreement and Shipper 
acknowledges that if the Shipper Agent fails to provide information to Terasen Gas then 
notwithstanding any election that has been made by the Shipper Agent to pay some or all 
of the charges for Gas identified in section 3.8 of the standard form Shipper Agent 
Agreement, Terasen Gas will bill Shipper directly on the bases set out in section 3.9 of the 
standard form Shipper Agent Agreement of Terasen Gas.  Shipper agrees to pay Terasen 
Gas as billed, and if Shipper disagrees with any of the billing information used by Terasen 
Gas the Shipper will deal with the Shipper Agent to resolve that disagreement.  Disputes 
between the Shipper and the Shipper Agent shall not constitute a basis for non-payment 
by Shipper to Terasen Gas of the amounts billed. 

 
8. Shipper will use its best efforts to provide Terasen Gas with at least 30 days notice if 

Shipper wishes to leave the Group. 
 
9. Shipper acknowledges and agrees that Terasen Gas may disband the Group pursuant to 

section 10 of the standard form Shipper Agent Agreement. 
 
10. Shipper will indemnify and hold harmless each of Terasen Gas, its employees, contractors 

and agents from and against any and all adverse claims, losses, suits, actions, judgments, 
demands, debts, accounts, damages, costs, penalties and expenses (including all legal 
fees and disbursements) arising from any act or omission of the Shipper Agent related to 
the agency created by the Shipper Agent Agreement. 

 
11. Shipper acknowledges receiving a copy of the standard form Shipper Agent Agreement of 

Terasen Gas. 
 
  
(here insert name of Shipper) 
 
 
BY:    

(Signature) 
 
 

  
(Title) 

 
 

  
(Name - Please Print) 

 
 
DATE:    
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SHIPPER AGENT AGREEMENT 

 
This Agreement is dated _______________, 20___, between Terasen Gas Inc. ("Terasen 

Gas") and ____________________________________________ (the "Shipper Agent"). 
 
WHEREAS: 
 
1.0 The Shipper Agent wishes to act as agent on behalf of all members of a Group in respect 

of transportation service on the Terasen Gas System; and 
 
2.0 The Shippers who are members of the Group have entered into Transportation 

Agreements with Terasen Gas.  
 
NOW THEREFORE THIS AGREEMENT WITNESSES THAT in consideration of the terms, 
conditions and limitations contained herein, the parties agree as follows: 
 

1. Specific Information 

Members of Group: 
(if space is insufficient, continue list on an additional page) 

Commencement Date of this agreement: 
 
 

 Expiry Date of this agreement: 
 
 
(no expiry date need be specified) 

 Address of Shipper Agent for receiving 
notices: 
 
 
(name of Shipper Agent) 
 
 
(address of Shipper Agent) 
 

 
 

 

 Attention:   
 Telephone:   
 Fax:   
 Alternate Tel(s):   
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The information set out above is hereby approved by the parties and each reference in 
either this agreement or the applicable Transportation Rate Schedules to any such 
information is to the information set out above. 

 
 

2. Definitions 

 

2.1 Definitions in Rate Schedule 26 - Except where the context requires otherwise or except 
as otherwise expressly provided in this agreement, all words and phrases defined in Rate 
Schedule 26 or in the General Terms or Conditions of Terasen Gas have the meanings 
set out in the Rate Schedule 26 and in the General Terms and Conditions of Terasen 
Gas. 

 
 

3. Shipper Agent Obligations 

 

3.1 Management of Balancing Gas - The Shipper Agent is responsible for the management 
of all Balancing Gas for the Group and its members. 

 

3.2 Management of Backstopping Gas - The Shipper Agent is responsible for the 
management of all Backstopping Gas supplied by Terasen Gas to the Group and its 
members. 

 

3.3 Management of Peaking Gas Service - The Shipper Agent is responsible for the 
management of all Peaking Gas supplied by Terasen Gas to the Group and its members 
as well as the return of Peaking Gas Quantities and any Replacement Gas. 

 

3.4 Management of West to East SCP Transportation Service Imbalances - The Shipper 
Agent is responsible for the management of Positive Imbalances and Negative 
Imbalances for West to East SCP Transportation Service under Rate Schedule 40 
supplied by Terasen Gas to the Group and its members. 

 

3.5 Group Nominations and Balancing - The Shipper Agent will provide Group nomination 
and balancing to Terasen Gas in accordance with the sections of the applicable 
transportation Rate Schedules except where a Shipper under Rate Schedules 22, 22A or 
22B is a members of the Group, in which case section 9 (Gas Balancing) and section 10 
(Group Nomination and Balancing) of Rate Schedule 22 will apply to the Group on an 
aggregate basis. 
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3.6 Standard Gas Supply Priority Schedule (Standard Priority Schedule) - Before the 
Commencement Date of this agreement and before the commencement of each Contract 
Year the Shipper Agent will provide to Terasen Gas a Standard Priority Schedule which 
will advise Terasen Gas of the priority between members of the Group if a constraint or 
limitation of Gas supply occurs.  The Shipper Agent may provide to Terasen Gas a 
revised Standard Priority Schedule from time to time and will provide to Terasen Gas a 
revised Standard Priority Schedule if there is a change in membership of the Group. 

 

3.7 Gas Supply Constraints or Limitations - Upon receipt of a notice from Terasen Gas of 
curtailment or interruptions pursuant to section 4.4 (Notice of Gas Supply Constraint or 
Limitation) Shipper Agent will determine the allocation of Gas supply between members of 
the Group and will notify the Shippers which are members of the Group of the curtailment 
or interruption.  Within two hours of receipt of notice from Terasen Gas pursuant to section 
4.4, or such longer period as Terasen Gas considers reasonable in the circumstances, the 
Shipper Agent will provide to Terasen Gas a schedule setting out the Gas supply 
allocation for the Group to apply during that curtailment or interruption.  If the Shipper 
Agent fails to provide a schedule setting out the Gas supply allocation for the Group to 
apply during the curtailment or interruption then Terasen Gas will curtail Shippers on the 
basis set out in the Standard Priority Schedule. 

 

3.8 Monthly Billing Information - At the end of each month, and within two business days of 
Terasen Gas providing to the Shipper Agent a schedule pursuant to section 4.2 (Monthly 
Provision of Data), the Shipper Agent will provide to Terasen Gas an allocation schedule 
setting out the daily Gas takes of each member of the Group and identifying for each 
member of the Group, the Backstopping Gas and the Balancing Gas taken, any 
Unauthorized Overrun Gas taken, any Replacement Gas incurred, and any Positive 
Imbalance and Negative Imbalance incurred under Rate Schedule 40.  The Shipper Agent 
will also notify Terasen Gas which charges the Shipper Agent elects to pay on behalf of 
the members of the Group and, if notice is not received, Terasen Gas will bill the Shippers 
directly.  
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3.9 Lack of Allocation Information - If, at the end of a month, the Shipper Agent fails to 
provide to Terasen Gas the monthly allocation schedule pursuant to section 3.8 (Monthly 
Billing Information) then Terasen Gas will bill on the basis of the best available 
information.  For Balancing Gas Terasen Gas will bill on a basis proportional to the actual 
takes of the Shippers during the month.  For Backstopping Gas Terasen Gas will bill on a 
basis proportional to the actual Day-to-Day takes of the Shippers during the Days when 
Backstopping Gas was supplied.  For Unauthorized Overrun Gas Terasen Gas will bill on 
the basis of the schedule(s) setting out the Gas supply allocation for the Group provided 
to Terasen Gas pursuant to section 3.8, or if the Shipper Agent fails to provide a schedule 
pursuant to section 3.8, then on the basis of the applicable Standard Priority Schedule 
provided by the Shipper Agent pursuant to section 3.6.  For Replacement Gas Terasen 
Gas will bill on a basis proportional to actual Day-to-Day takes of the Non-Bypass 
Shippers during the Day for which the Peaking Gas Quantities were not returned.  For 
Positive Imbalances and Negative Imbalances for West to East SCP Transportation 
Service Terasen Gas will bill on a basis proportional to the Peak Day Demand of the Non-
Bypass Shippers.  If further information becomes available, Terasen Gas will adjust the 
billings on the basis of the further information. 

 

3.10 Lack of Gas Supply or Nomination - If the Shipper Agent becomes aware that a 
Supplier has ceased, or will cease, to supply Gas to a member of the Group; or if the 
Shipper Agent provides to Terasen Gas a Requested Quantity for the Group which does 
not include a quantity for a member of the Group, due to a lack of Gas supply to the 
member of the Group or due to concerns about a possible lack of Gas supply to the 
member of the Group, then the Shipper Agent will immediately notify Terasen Gas.  If the 
Shipper Agent fails to so notify Terasen Gas then the Shipper Agent is liable to Terasen 
Gas for the price of any Gas which Terasen Gas delivers to that member of the Group 
after the time when the Shipper Agent should have provided notice to Terasen Gas. 

 

3.11 Charges for Extra Services - If Terasen Gas incurs extra expenses from a Shipper 
Agent failing to provide information, or failing to provide information in a timely manner, or 
failing to provide correct information, or otherwise failing to meet its obligations under this 
agreement, then Terasen Gas may charge the Shipper Agent for such extra expenses 
and the Shipper Agent agrees to pay Terasen Gas the reasonable extra expenses 
incurred as a result of such failure. 
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4. Terasen Gas Obligations 

 

4.1 Weekly Provision of Data - Twice a week Terasen Gas will provide to the Shipper Agent 
a schedule setting out Terasen Gas’ best available data on the daily takes of the Group. 

 

4.2 Monthly Provision of Data - Within 10 working days after the end of each month 
Terasen Gas will provide to the Shipper Agent a schedule setting out the daily takes of 
each member of the Group. 

 

4.3 Capacity Constraints - If Terasen Gas, acting reasonably, determines that it does not 
have capacity on the Terasen Gas System to accommodate interruptible transportation 
service to any member of the Group then Terasen Gas will directly notify that Shipper 
pursuant to Notice of Curtailment section of the applicable Rate Schedule and will deal 
directly with the Shipper if the Shipper takes Unauthorized Overrun Gas or Unauthorized 
Transportation Service. 

 

4.4 Notice of Gas Supply Constraint or Limitation - If Gas supply constraints or limitations 
occur; either due to a constraint or limitation of supply from Terasen Gas of Backstopping 
Gas or Balancing Gas, or a constraint or limitation of supply from another Supplier; 
Terasen Gas will notify the Shipper Agent of any curtailment or interruption, will specify 
the quantity of Gas to which the Group in aggregate is curtailed and the time at which time 
such curtailment is to be made.  Terasen Gas will make reasonable efforts to give the 
Shipper Agent as much notice as possible with respect to such curtailment or interruption, 
not to be less than 4 hours prior notice unless prevented by Force Majeure. 

 
 

5. Changes to Group 

 

5.1 Amendments to Group - Schedule "A" sets out the Shippers who are the members of 
the Group represented by the Shipper Agent to this agreement.  No additions or deletions 
may be made to the Group without the Shipper Agent providing notice to Terasen Gas of 
such additions and deletions through provision to Terasen Gas of an amended Schedule 
"A" showing such additions and deletions and the effective dates of such additions and 
deletions in accordance with section 5 of this agreement. 
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5.2 Deletions From Group - If the Shipper Agent wishes to cease acting as agent for a 
Shipper and a Shipper wishes to cease being a member of the Group, upon receipt by 
Terasen Gas of not less than 30 days prior written notice from both the Shipper and 
Shipper Agent and provided that the Shipper Agent has provided to Terasen Gas an 
amended Schedule "A" showing the effective date of deletion of the Shipper from the 
Group, such Shipper shall be deleted from the Group upon the effective date specified in 
the amended Schedule "A".  A Shipper will be deleted from a Group effective November 1 
of a Year if Terasen Gas receives not less than 30 days prior written notice from either the 
Shipper or Shipper Agent. 

 

5.3 Additions To Group - If the Shipper Agent wishes to add a Shipper to a Group and the 
Shipper wishes to be added to the Group, and the Shipper has entered into a 
Transportation Agreement and completed an Appendix "A" - Notice of Appointment of 
Shipper Agent, and both the Shipper and the Shipper Agent have given to Terasen Gas 
not less than 30 days prior written notice of such addition and provided that the Shipper 
Agent has provided to Terasen Gas an amended Schedule "A" showing the effective date 
of the addition of the Shipper to the Group, such Shipper shall be added to the Group 
upon the effective date specified in Schedule "A". 

 
 

6. Statements and Payments 

 

6.1 Statements to be Provided - If the Shipper Agent elects to pay some or all of the 
charges for Gas taken by the Shippers as described in section 3.8, Terasen Gas will, on 
or about the 15th day of each month, deliver to the Shipper Agent a statement for the 
preceding month showing the Gas quantities, and the applicable charges for which the 
Shipper Agent is responsible and the amount due.  Any errors in any statement will be 
promptly reported to the other party as provided hereunder, and statements will be final 
and binding unless questioned within one year after the date of the statement. 

 

6.2 Payment and Interest - Payment for the full amount of the statement, including federal, 
provincial and municipal taxes or fees applicable thereon, will be made to, or to the order 
of, Terasen Gas at its Surrey, British Columbia office (mailing address:  P.O. Box 48230 
Bentall Centre, Vancouver, B.C., V7X 1N8), or such other place in Canada as it will 
designate, on or before the 1st business day after the 10th calendar day following the 
billing date.  If the Shipper Agent or Shipper fails or neglects to make any payment 
required under this Shipper Agent Agreement, or any portion thereof, to or to the order of 
Terasen Gas when due, interest on the outstanding amount will accrue, at the rate of 
interest declared by the chartered bank in Canada principally used by Terasen Gas, for 
loans in Canadian dollars to its most creditworthy commercial borrowers payable on 
demand and commonly referred to as its "prime rate", plus 
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(a) 2% from the date when such payment was due for the first 30 days that such 
payment remains unpaid and 5% thereafter until the same is paid where the 
Shipper Agent or Shipper has not, during the immediately preceding 6 month 
period, failed to make any payment when due hereunder; or 

 
(b) 5% from the date when such payment was due to and including the date the same 

is paid where the Shipper Agent or Shipper has, during the immediately preceding 
6 month period, failed to make any payment when due hereunder. 

 
 

7. Term  

 

7.1 Term - The term of this agreement will commence on the commencement date specified 
in section 1 of this agreement and will expire either 

 
(a) 30 days following notice from the Shipper Agent that the Shipper Agent wishes to 

cease to nominate for transportation service and balancing on behalf of the Group, 
or 

 
(b) the expiry or termination of the Transportation Agreements of all of the members of 

the Group, or 
 

(c) the expiry date specified in section 1 of this agreement, or 
 

(d) 5 days following notice from Terasen Gas to the Shipper Agent, and to the 
Shippers which are members of the Group, under section 10.1 (Failure to Provide 
Information or Default). 

 
whichever date is earlier. 

 

7.2 Survival of Covenants - Upon the termination of this agreement, 
 

(a) all claims, causes of action or other outstanding obligations remaining or being 
unfulfilled as at the date of termination, and, 

 
(b) all of the provisions in this agreement relating to the obligation of either of the 

parties to provide information to the other in connection with this agreement, 
 

will survive such termination. 
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8. Representations, Warranties and Covenants 

 

8.1 Representations and Warranties - The Shipper Agent represents and warrants to and 
covenants with Terasen Gas as follows 

 
(a) the members of the Group are listed in section 1 of this agreement, 

 
(b) the Shipper Agent is the agent of each of the members of the Group and has the 

authority of each of the members of the Group for the purposes of any and all 
matters set out in the applicable transportation Rate Schedule and this agreement, 
and 

 
(c) Terasen Gas may rely on any act or thing done, or document executed, by the 

Shipper Agent in connection with of any and all matters set out in the applicable 
transportation Rate Schedule and this agreement. 

 
 

9. Limitation on Liability and Indemnity 

 

9.1 Limitation on Liability - Neither Terasen Gas, its employees, contractors or agents will 
be liable in damages for or on account of any interruption or curtailment of transportation 
service or Gas supply. 

 

9.2 Indemnity - The Shipper Agent will indemnify and hold harmless each of Terasen Gas, its 
employees, contractors and agents from and against any and all adverse claims, losses, 
suits, actions, judgments, demands, debts, accounts, damages, costs, penalties and 
expenses (including all legal fees and disbursements) arising from any act or omission of 
the Shipper Agent related to the agency created by the Shipper Agent Agreement. 
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10. Disbanding of the Group 

 

10.1 Failure to Provide Information - If the Shipper Agent fails to provide Terasen Gas with 
the information or schedules which the Shipper Agent is required to provide to Terasen 
Gas pursuant to this agreement or is otherwise in breach of this agreement then, acting 
reasonably in the circumstances and on 5 days notice to the Shipper Agent and to the 
members of the Group, Terasen Gas may disband the Group and deal directly with the 
Shippers which were members of the Group. 

 

10.2 Default - If any Shipper which is a member of the Group is in default under the Default or 
Bankruptcy section of the applicable Rate Schedule or becomes bankrupt or insolvent, 
then that Shipper will cease to be a member of the Group. 

 
 

11. Disput e Resolution 

 

11.1 Mediation -Where any dispute arises out of or in connection with this Rate Schedule or 
the service provided under it, Terasen Gas and the Shipper agree to try to resolve the 
dispute by participating in a structured mediation conference with a mediator under the 
National Arbitration Rules of the ADR Institute of Canada Inc. for Dispute Resolution. 

 

11.2 Arbitration - If Terasen Gas and the Shipper fail to resolve the dispute through mediation, 
the unresolved dispute shall be referred to, and finally resolved or determined by 
arbitration under the National Arbitration Rules of the ADR Institute of Canada Inc. for 
Dispute Resolution.  Unless Terasen Gas and the Shipper agree otherwise the arbitration 
will be conducted by a single arbitrator.  

 

11.3 Written Award - The arbitrator shall issue a written award that sets forth the essential 
findings and conclusions on which the award is based.  The arbitrator will allow discovery 
as required by law in arbitration proceedings. 
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11.4 Failure to Render a Decision - If the arbitrator fails to render a decision within thirty (30) 
days following the final hearing of the arbitration, any party to the arbitration may 
terminate the appointment of the arbitrator and a new arbitrator shall be appointed in 
accordance with these provisions.  If Terasen Gas and the Shipper are unable to agree on 
an arbitrator or if the appointment of an arbitrator is terminated in the manner provided for 
above, then either Terasen Gas or the Shipper shall be entitled to apply to a judge of the 
British Columbia Supreme Court to appoint an arbitrator and the arbitrator so appointed 
shall proceed to determine the matter mutatis mutandis in accordance with the provisions 
of this Section. 

 

11.5 Award - The arbitrator shall have the authority to award: 
 

(a) money damages; 
 
(b) interest on unpaid amounts from the date due; 
 
(c) specific performance; and 
 
(d) permanent relief. 

 

11.6 Costs - The costs and expenses of the arbitration, but not those incurred by the parties, 
shall be shared equally, unless the arbitrator determines that a specific party prevailed.  In 
such a case, the non-prevailing party shall pay all costs and expenses of the arbitration, 
but not those of the prevailing party. 

 

11.7 Obligations Continue - The parties will continue to fulfill their respective obligations 
pursuant to this Rate Schedule and the Transportation Agreement during the resolution of 
any dispute in accordance with this section 22. 

 
 

12. Notice 

 

12.1 Notice - Any notice, request, statement or bill that is required to be given or that may be 
given under this agreement will, unless otherwise specified, be in writing and will be 
considered as fully delivered when mailed, personally delivered or sent by fax to the other 
party. 
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13. Acknowl edgement 

 

13.1 Acknowledgement - The Shipper Agent acknowledges receiving and reading a copy of 
Rate Schedules 22, 22A, 22B, 23, 25, 26 or 27 and the General Terms and Conditions of 
Terasen Gas and will comply with and be bound by all terms and conditions set out 
therein. 

 
 
 

IN WITNESS WHEREOF the parties hereto have executed this agreement. 
 
 
 
TERASEN GAS INC.   

(here insert name of Shipper Agent) 

BY:    
(Signature) 

BY:    
(Signature) 

  
(Title) 

  
(Title) 

  
(Name – Please Print) 

  
(Name – Please Print) 

DATE:    DATE:    
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1. Applicability 

 
1.1 Description of Applicability - This Rate Schedule applies to the sale of Compression 

and Refueling services to operate natural gas vehicles. 
 
1.2 Service Agreement - Terasen Gas will only sell Compression and Refueling Services 

pursuant to an executed Service Agreement which may be amended from time to time 
with the consent of the British Columbia Utilities Commission. 

 
1.3 British Columbia Utilities Commission - This Rate Schedule may be amended from 

time to time with the consent of the British Columbia Utilities Commission. 
 
 
 

2. Conditions of Service 

 
2.1 Conditions - This Rate Schedule is available in all territory served by Terasen Gas under 

the tariff of which this Rate Schedule is a part if the Customer has entered into a service 
agreement with Terasen Gas to purchase Gas under another Rate Schedule. 

 
2.2 Security - In order to secure the prompt and orderly payment of the charges to be paid by 

the Customer to Terasen Gas under the Service Agreement Terasen Gas may require the 
Customer to provide, and at all times maintain, an irrevocable letter of credit in favour of 
Terasen Gas issued by a financial institution acceptable to Terasen Gas in an amount 
equal to the maximum amount payable by the Customer under this Rate Schedule and 
the Service Agreement for a period of 90 days.  Where Terasen Gas requires a Customer 
to provide a letter of credit and the Customer is able to provide alternative security 
acceptable to Terasen Gas, Terasen Gas may accept such security in lieu of a letter of 
credit. 
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3. Ec onomic Test 

 
3.1 Economic Test - All applications for Compression and Refueling Service will be subject 

to an economic test approved by the British Columbia Utilities Commission.  The 
economic test will be a discounted cash flow analysis of the projected revenue and costs 
associated with the Compression and Refueling Service.  The Compression and Refueling 
Service will be deemed to be economic and will be supplied if the results of the economic 
test indicate a Profitability Index of 1.0 or greater for an individual Compression and 
Refueling Service.  

 
3.2 Revenue - The projected revenue to be used in the economic test will be determined by 

Terasen Gas by establishing consumption estimate for each Customer over the Term.  
 
3.3 Costs - The total costs to be used in the economic test include, without limitation: 
 

(a) the full labour, material, and other costs necessary to provide Compression and 
Refueling Service; 

 
(b) the incremental operating and maintenance expenses necessary to provide 

Compression and Refueling Service; and 
 
(c) the appropriate allocation of Terasen Gas' overheads. 
 
In addition to the costs identified, the economic test will include applicable taxes and the 
appropriate return on investment as approved by the British Columbia Utilities 
Commission.  

 
3.4 Contributions in Aid of Installation - If the economic test results indicate a Profitability 

Index of less than 1.0, the Compression and Refueling Service may proceed provided that 
the shortfall in revenue is eliminated by contributions in aid of installation by the Customer. 

 
Terasen Gas may finance the contributions in aid of installation for Customers.  
Contributions of less than $100 per Customer may be waived by Terasen Gas.  

 
3.5 Contributions Paid by the Customer - The total required contribution will be paid by the 

Customer utilizing the Compression and Refueling Service.  Terasen Gas will collect a 
contribution from the Customer prior to service.  
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4. Compression and Refueling Services 

 
4.1 Compression and Refueling Service - Terasen Gas will provide such Compression and 

Refueling Service as it, in its sole discretion, believes will meet the anticipated load of the 
Customer, based on information provided by the Customer to it.  

 
4.2 Substitution of Services - Terasen Gas reserves the right to substitute any or all of the 

Compression and Refueling Services at its sole discretion at any time during the term of 
this Service Agreement.  

 
4.3 Installation - Terasen Gas will be responsible for the purchase, delivery, off-loading, 

hook-up and commissioning of the Compression and Refueling Equipment.  Upon the 
expiration or earlier termination of this Service Agreement for any reason, Terasen Gas 
will, in consultation with the Customer, commence removal of its facilities and equipment 
from the Premises and will complete such removal within 90 days of such 
commencement.  Upon the removal of the equipment at the expiration or earlier 
termination of this Service Agreement, Terasen Gas will return the Premises, to the extent 
that is reasonably possible, to their condition prior to the installation of the equipment, with 
the exception that all underground constructions such as foundations, piping, electrical 
conduits and cables may be left in place at the discretion of Terasen Gas.  

 
4.4 Ownership - Terasen Gas will retain ownership of the Compression and Refueling 

Equipment whether or not such equipment is affixed to the land on which it is located.  
The Customer shall have no right, title or interest in the Compression and Refueling 
Equipment other than the right to operate and use the Compression and Refueling 
Equipment in accordance with section 4.5 of this Service Agreement.  The Customer 
agrees to grant Terasen Gas, in a form acceptable to Terasen Gas and upon Terasen 
Gas’ request, a statutory right of way over the land over which the equipment is located 
giving Terasen Gas the right to install and maintain the Compression and Refueling 
Equipment on the land.  The Customer will not, without the prior written consent of 
Terasen Gas, remove the Compression and Refueling Equipment from the Premises.  

 
4.5 Operations - The Customer will dispense NGV from the Compression and Refueling 

Equipment and agrees to abide by the dispensing operating instructions provided by 
Terasen Gas, as amended from time to time.  The Customer will also provide suitable 
protection and security for the Compression and Refueling Equipment, satisfactory to 
Terasen Gas.  

 
4.6 Electrical Energy - The Customer agrees to provide, at its own expense, the electrical 

energy required to operate the Compression and Refueling Equipment.  The Customer is 
responsible for providing back up emergency power service if it deems such to be 
necessary.  
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4.7 Maintenance - Terasen Gas will maintain the Compression and Refueling Equipment in 

good working order during the term of this Service Agreement.  The cost of providing this 
maintenance is included as part of the service charge specified in section 5.1.  Terasen 
Gas undertakes to provide maintenance for the Compression and Refueling Equipment on 
a commercially reasonable efforts basis and will not be liable or responsible for any loss 
or damage arising from delay or loss of service hereunder.  Terasen Gas will, upon 
reasonable notice, have clear access to the Premises and to all of its Compression and 
Refueling Equipment.  

 
4.8 Damage - The Customer is responsible for damage to or abuse of the Compression and 

Refueling Equipment including but not limited to hoses, nozzle, dispenser, and drive-
aways (vehicle drive-aways with the nozzle still connected that damage the equipment).  
Terasen Gas will repair the damage and charge all costs back to the Customer. 

 
 
 

5. Ta ble of Charges 

 
5.1 Charges - In respect of the Compression and Refueling Service provided by Terasen Gas 

to the Customer under this Rate Schedule and the Service Agreement, the Customer will 
pay to Terasen Gas all of the charges set out in the Table of Charges.  

 
5.2 Payment on Termination - Upon expiration of the Service Agreement at the end of the 

term or upon early termination by Terasen Gas, the Customer shall immediately pay to 
Terasen Gas any difference between the Gas consumption estimate for such Customer 
used in the calculation of the economic test and the actual Gas consumption of such 
Customer until the date of termination multiplied by the compression charge per Gigajoule 
set out in the Table of Charges. 
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6. Term of Service Agreement 

 
6.1 Term - The initial term of a Service Agreement for Compression and Refueling Service 

will begin on the Commencement Date and will expire at 7:00 a.m. Pacific Standard Time 
five years from the Commencement Date.  

 
6.2 Automatic Renewal - Except as specified in the Service Agreement, the term of the 

Service Agreement will continue on a year to year basis until cancelled by either Terasen 
Gas or the Customer upon not less than 6 Months notice prior to the end of the term then 
in effect. 

 
6.3 Early Termination - The term of the Service Agreement is subject to early termination in 

accordance with section 8 (Default or Bankruptcy). 
 
6.4 Survival of Covenants - Upon the termination of the Service Agreement, whether 

pursuant to section 8 (Default or Bankruptcy) or otherwise, 
 

(a) all claims, causes of action or other outstanding obligations remaining or being 
unfulfilled as at the date of termination, and 

 
(b) all of the provisions in this Rate Schedule and in the Service Agreement relating to 

the obligation of any of the parties to account to or indemnify the other and to pay 
to the other any monies owing as at the date of termination in connection with the 
Service Agreement, 

 
will survive such termination. 
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7. Statement and Payments 

 
7.1 Statements to be Provided - Terasen Gas will, each month, deliver to the Customer a 

statement for the preceding month showing the payment due.  Any errors in any 
statement will be promptly reported to the other party as provided hereunder, and 
statements will be final and binding unless questioned within one year after the date of the 
statement. 

 
7.2 Payment and Late Payment Charge - Payment for the full amount of the statement, 

including federal, provincial and municipal taxes or fees applicable thereon, will be made 
to Terasen Gas at its Vancouver, British Columbia office, or such other place in Canada 
as it will designate, on or before the 1st business day after the 21st calendar day following 
the billing date.  If the Customer fails or neglects to make any payment required under this 
Rate Schedule, or any portion thereof, to Terasen Gas when due, Terasen Gas may 
include in the next bill to the Customer a late payment charge in accordance with Terasen 
Gas’ standard fees and charges.  

 
 
 

8. Default or Bankruptcy 

 
8.1 Default - If the Customer at any time fails or neglects 
 

(a) to make any payment due to Terasen Gas or to any other person under this Rate 
Schedule or the Service Agreement within 30 days after payment is due, or 

 
(b) to cure any default of any of the other terms, covenants, agreements, conditions or 

obligations imposed upon it under this Rate Schedule or the Service Agreement, 
within 30 Days after Terasen Gas gives to the Customer notice of such default or, 
in the case of a default that cannot with due diligence be cured within a period of 
30 Days, the Customer fails to proceed promptly after the giving of such notice 
with due diligence to cure the same and thereafter to prosecute the curing of such 
default with all due diligence, 

 
then Terasen Gas may in addition to any other remedy that it has, at its option and without 
liability therefore 

 
(a) suspend further service to the Customer, including lock off or removal of the 

Compression and Refueling Equipment until the default has been fully remedied, 
and no such suspension or refusal will relieve the Customer from any obligation 
under this Rate Schedule or the Service Agreement; or 
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(b) terminate the Service Agreement, and no such termination of the Service 

Agreement pursuant hereto will exclude the right of Terasen Gas to collect any 
amount due to it from the Customer for what would otherwise have been the 
remainder of the term of the Service Agreement. 

 
8.2 Bankruptcy or Insolvency - If the Customer becomes bankrupt or insolvent or commits 

or suffers an act of bankruptcy or insolvency or a receiver is appointed pursuant to a 
statute or under a debt instrument or the Customer seeks protection from the demands of 
its creditors pursuant to any legislation enacted for that purpose, Terasen Gas will have 
the right, at its sole discretion, to terminate the Service Agreement by giving notice in 
writing to the Customer and thereupon Terasen Gas may cease further delivery of Gas to 
the Customer and the amount then outstanding for Gas provided under the Service 
Agreement will immediately be due and payable by the Customer. 

 
 
 

9. No tice 

 
9.1 Notice - Any notice, request, statement or bill that is required to be given or that may be 

given under this Rate Schedule or under the Service Agreement will, unless otherwise 
specified, be in writing and will be considered as fully delivered when mailed, personally 
delivered or sent by fax to the other in accordance with the following: 

 
if to Terasen Gas TERASEN GAS INC. 

MAILING ADDRESS: 16705 Fraser Highway 
Surrey, B.C. 
V4N 0E8 

BILLING AND PAYMENT: Attention: Industrial Billing 
Telephone: (604) 663-3677 
Fax: (604) 663-3683 

CUSTOMER RELATIONS: Attention: Commercial Industrial Account 
Manager 

Telephone: (604) 592-7843 
Fax: (604) 592-7894 

 
 
If to the Customer, then as set out in the Service Agreement.   
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9.2 Specific Notices - Notwithstanding section 9.1 (Notice), notices with respect to 

suspension of Compression and Refueling Services by Terasen Gas for reasons of Force 
Majeure will be sufficient if given by Terasen Gas in accordance with section 13.3 of the 
General Terms and Conditions. 

 
 
 
10. Insurance  

 
10.1 Insurance for Compression and Refueling Equipment - The Customer shall carry and 

maintain in force during the term of the Service Agreement primary all risks insurance 
coverage (including coverage for the rupture of any pressure vessel, electrical arcing and 
mechanical failure) for loss of or damage to the Compression and Refueling Equipment in 
an amount not less than the full replacement value of the Compression and Refueling 
Equipment.  The policy will include a requirement that the insurer provide Terasen Gas 
with 30 days written notice prior to the effective date of any cancellation or material 
change to the insurance.  Such insurance will name Terasen Gas as an additional named 
insured with respect to the loss of or damage to the Compression and Refueling 
Equipment.  Such insurance will be primary coverage with respect to all insureds.  

 
10.2 Third Party Liability Insurance - The Customer shall carry and maintain in force during 

the term of this Service Agreement separate commercial general liability (bodily injury and 
property damage) insurance policies with a limit not less than $5,000.00.  The policy shall 
include a Sudden and Accidental Pollution Endorsement and a requirement that the 
insurer provide Terasen Gas with 30 days written notice prior to the effective date of any 
cancellation or material change to the insurance.  

 
10.3 Certificate of Insurance - Upon the reasonable request of Terasen Gas, the Customer 

shall provide a certificate of insurance evidencing the existence of the insurance policies 
to be maintained by the Customer under sections 10.1 and 10.2.  
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11. Indemnities  

 
11.1 Indemnity - Customer will indemnify, defend and hold harmless each of Terasen Gas, its 

directors, officers, shareholders, employees, contractors, agents, successors and 
permitted assigns from and against any and all liability, adverse claims, losses, suits, 
actions, judgments, demands, debt accounts, damages, costs, penalties and expense of 
every kind and nature for 

 
(a) injury to or death of any and all persons;  
 
(b) damage, destruction or loss, consequential or otherwise, to or of any and all 

property, real or personal resulting directly or indirectly from the Compression and 
Refueling Services supplied by Terasen Gas to the Customer and caused by 
negligent or intentional acts or omissions of the Customer;  

 
(c) any breach of or non compliance with the representations contained in section 13 

by the Customer; and 
 
(d) connected with the presence, any release or alleged release of any Contaminants 

at or from the Premises unless and only to the extent that the Property is 
determined to be a contaminated site as a result of the activities of Terasen Gas, 
its employees, agents, successors or permitted assigns.  

 
11.2 Survival - The indemnity specified in section11.1 will survive the termination of this 

Service Agreement.  
 
 
 
 

12. For ce Majeure 

 
12.1 Force Majeure - Subject to the other provisions of this section 12, if either party is unable 

or fails by reason of Force Majeure to perform in whole or in part any obligation or 
covenant set out in this Service Agreement, the obligations of both Terasen Gas and the 
Customer will be suspended to the extent necessary for the period of the Force Majeure 
condition.  
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12.2 Exceptions - Neither party will be entitled to the benefit of the provisions of section 12.1 

of this Service Agreement under any of the following circumstances:  
 

(a) to the extent that the failure was caused by the negligence or contributory 
negligence of the party claiming suspension;  

 
(b) to the extent that the failure was caused by the party claiming suspension having 

failed to diligently attempt to remedy the condition and to resume the performance 
of the covenants or obligations with reasonable dispatch; or  

 
(c) unless as soon as possible after the happening of the occurrence relied on or as 

soon as possible after determining that the occurrence was in the nature of Force 
Majeure and would affect the claiming party’s ability to observe or perform any of 
its covenants or obligations under this Service Agreement , the party claiming 
suspension will have given to the other party notice to the effect that the party is 
unable by reason of Force Majeure (the nature of which will be specified) to 
perform the particular covenants or obligations.  

 
12.3 Notice to Resume - The party claiming suspension will likewise give notice, as soon as 

possible after the Force Majeure conditions has been remedied, to the effect that it has 
been remedied and that the party has resumed, or is then in a position to resume, the 
performance of the covenants or obligations.  

 
12.4 Settlement of Labour Disputes - Notwithstanding any of the provisions of this section 

12, the settlement of labour disputes or industrial disturbances will be entirely within the 
discretion of the particular party involved and the party may make settlement of it at the 
time and on terms and conditions as it may deem to be advisable and no delay in making 
settlement will deprive the party of the benefit of section 12.1 of this Service Agreement.  

 
12.5 No Exemption for Payments - Notwithstanding any of the provisions of this section12, 

Force Majeure will not relieve or release either party from its obligations to make 
payments to the other.  

 
12.6 Periodic Repair by Terasen Gas - Terasen Gas may temporarily shut off the delivery of 

Gas or NGV for the purpose of repairing or replacing a portion of the Compression and 
Refueling Equipment and Terasen Gas will endeavor to give the Customer as much notice 
as possible with respect to such interruption, not to be less than 8 hours prior notice 
except when prevented by Force Majeure or in the case of emergency repairs.  
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13. Environm ental Representations 

 
13.1 Customer’s Representations and Warranties - The Customer represents and warrants 

to Terasen Gas that as of the date of this Service Agreement the Premises are free of 
Contaminants, except in amounts which are permissible under Environmental Laws.  

 
13.2 Customer’s Covenants - The Customer covenants and agrees as follows 
 

(a) not to use or permit the Premises to be used for the sale, storage, manufacture, 
disposal, handling, treatment, use or any other dealing with any Contaminants, 
except in compliance with Environmental Laws; and 

 
(b) to comply with Environmental Laws in respect to the Premises.  

 
 
 

14. Disput es 
 
14.1 Mediation - Where any dispute arises out of or in connection with the Compression and 

Refueling Service, Terasen Gas and the Customer agree to try to resolve the dispute by 
participating in a structured mediation conference with a mediator under the National 
Arbitration Rules of the ADR Institute of Canada Inc. for Dispute Resolution.  

 
14.2 Arbitration - If Terasen Gas and the Customer fail to resolve the dispute through 

mediation, the unresolved dispute shall be referred to, and finally resolved or determined 
by arbitration under the National Arbitration Rules of the ADR Institute of Canada Inc. for 
Dispute Resolution.  Unless Terasen Gas and the Customer agree otherwise the 
arbitration will be conducted by a single arbitrator. 

 
14.3 Written Award - The arbitrator shall issue a written award that sets forth the essential 

findings and conclusions on which the award is based.  The arbitrator will allow discovery 
as required by law in arbitration proceedings. 

 
14.4 Failure to Render a Decision - If the arbitrator fails to render a decision within thirty (30) 

days following the final hearing of the arbitration, any party to the arbitration may 
terminate the appointment of the arbitrator and a new arbitrator shall be appointed in 
accordance with these provisions.  If Terasen Gas and the Customer are unable to agree 
on an arbitrator or if the appointment of an arbitrator is terminated in the manner provided 
for above, then either Terasen Gas or the Customer shall be entitled to apply to a judge of 
the British Columbia Supreme Court to appoint an arbitrator and the arbitrator so 
appointed shall proceed to determine the matter mutatis mutandis in accordance with the 
provisions of this section. 
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14.5 Award - The arbitrator shall have the authority to award 
 

(a) money damages; 
 

(b) interest on unpaid amounts from the date due; 
 

(c) specific performance; and 
 

(d) permanent relief. 
 
14.6 Costs - The costs and expenses of the arbitration, but not those incurred by the parties, 

shall be shared equally, unless the arbitrator determines that a specific party prevailed.  In 
such a case, the non-prevailing party shall pay all costs and expenses of the arbitration, 
but not those of the prevailing party. 

 
14.7 Obligations Continue - The parties will continue to fulfill their respective obligations 

pursuant to this Rate Schedule 6C and the Service Agreement during the resolution of 
any dispute in accordance with this section 14. 

 
 
 

15. Interpretation 

 
15.1 Definitions in General Terms and Conditions of Terasen Gas - Except where the 

context requires otherwise or except as otherwise expressly provided in this Rate 
Schedule, all words and phrases defined in the General Terms and Conditions and used 
in this Rate Schedule or in a Service Agreement have the meanings set out in the General 
Terms and Conditions. 

 
15.2 Further Definitions - Additionally, except where the context requires otherwise, each of 

the words and phrases described in the Definitions have the meanings as set out in the 
Definitions. 

 
15.3 Interpretation - Except where the context requires otherwise or except as otherwise 

expressly provided, in this Rate Schedule or in a Service Agreement 
 

(a) all references to a designated section are to the designated section of this Rate 
Schedule unless otherwise specifically stated; 

 
(b) the singular of any term includes the plural, and vice versa, and the use of any 

term is equally applicable to any gender and, where applicable, body corporate; 
 

(c) any reference to a corporate entity includes and is also a reference to any 
corporate entity that is a successor to such entity; 
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(d) all words, phrases and expressions used in this Rate Schedule or in a Service 

Agreement that have a common usage in the gas industry and that are not defined 
in the General Terms and Conditions of Terasen Gas, the Definitions or in the 
Service Agreement have the meanings commonly ascribed thereto in the gas 
industry; and 

 
(e) the headings of the sections set out in this Rate Schedule or in the Service 

Agreement are for convenience of reference only and will not be considered in any 
interpretation of this Rate Schedule or the Service Agreement. 

 
 
 

16. Miscellaneous 

 
16.1 Waiver - No waiver by either Terasen Gas or the Customer of any default by the other in 

the performance of any of the provisions of this Rate Schedule or the Service Agreement 
will operate or be construed as a waiver of any other or future default or defaults, whether 
of a like or different character. 

 
16.2 Enurement - The Service Agreement will enure to the benefit and be binding upon the 

parties and their respective successors and permitted assigns, including without limitation 
successors by merger, amalgamation or consolidation. 

 
16.3 Assignment - The Customer will not assign the Service Agreement or any of its rights or 

obligations thereunder without the prior written consent of Terasen Gas which consent will 
not be unreasonably withheld or delayed.  No assignment will release the Customer from 
its obligations under this Rate Schedule or under the Service Agreement that existed prior 
to the date on which the assignment takes effect.  This provision applies to every 
proposed assignment by the Customer. 

 
16.4 Amendments to be in Writing - Except as set out in this Rate Schedule, no amendment 

or variation of the Service Agreement will be effective or binding upon the parties unless 
such amendment or variation is set forth in writing and duly executed by the parties. 

 
16.5 Proper Law - The Service Agreement will be construed and interpreted in accordance 

with the laws of the Province of British Columbia and the laws of Canada applicable 
therein. 

 
16.6 Time is of Essence - Time is of the essence of this Rate Schedule, the Service 

Agreement and of the terms and conditions thereof. 
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16.7 Subject to Legislation - Notwithstanding any other provision hereof, this Rate Schedule 

and the Service Agreement and the rights and obligations of Terasen Gas and the 
Customer under this Rate Schedule and the Service Agreement are subject to all present 
and future laws, rules, regulations and orders of any legislative body, governmental 
agency or duly constituted authority now or hereafter having jurisdiction over Terasen Gas 
or the Customer. 

 
16.8 Further Assurances - Each of Terasen Gas and the Customer will, on demand by the 

other, execute and deliver or cause to be executed and delivered all such further 
documents and instruments and do all such further acts and things as the other may 
reasonably require to evidence, carry out and give full effect to the terms, conditions, 
intent and meaning of this Rate Schedule and the Service Agreement and to assure the 
completion of the transactions contemplated hereby. 

 
16.9 Form of Payments - All payments required to be made under statements and invoices 

rendered pursuant to this Rate Schedule or the Service Agreement will be made by 
telegraphic transfer to, or cheque or bank cashier's cheque drawn on, a Canadian 
chartered bank or trust company, payable in lawful money of Canada at par in 
immediately available funds in Vancouver, British Columbia. 
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Definitions 

 
(a) Commencement Date - means the Day specified as the Commencement Date in the 

Service Agreement. 
 
(b) Compression and Refueling Equipment - means the compressors, storage and 

dispensers installed by Terasen Gas on the Customer’s Premises and as may be 
substituted from time to time at the sole discretion of Terasen Gas, together with such 
other ancillary parts, additions, and equipment as may be necessary to put the 
compressors, storage and dispensers into operation.  

 
(c) Consumption Units - means the total number of units of NGV, expressed in Gigajoules 

consumed from time to time by the Compression and Refueling Equipment according to 
the Terasen Gas’ records.  

 
(d) Contaminants - means any radioactive materials, asbestos materials, urea 

formaldehyde, underground or aboveground tanks, pollutants, contaminants, deleterious 
substances, dangerous substances or goods, hazardous, corrosive or toxic substances, 
special waste or waste of any kind or any other substance the storage, manufacture, 
disposal, handling, treatment, generation, use, transport, remediation or release into the 
environment of which is now or hereafter prohibited, controlled or regulated under 
Environmental Laws.  

 
(e) Customer - means a person who enters into a Service Agreement with Terasen Gas. 
 
(f) Environmental Laws - means any and all statutes, laws, regulations, orders, bylaws, 

standards, guidelines, permits and other lawful requirements of any federal, provincial, 
municipal or other governmental authority having jurisdiction over the Premises now or 
hereafter in force with respect in any way to the environment, health, occupational health 
and safety, product liability or transportation of dangerous goods, including the principles 
of common law and equity.  

 
(g) Force Majeure - means any acts of God, strikes, lockouts, or other industrial 

disturbances, civil disturbances, arrests and restraints of rulers or people, interruptions by 
government or court orders, present or future valid orders of any regulatory body having 
proper jurisdiction, acts of the public enemy, wars, riots, blackouts, insurrections, failure or 
inability to secure materials or labour by reason of priority, regulations or orders of 
government, serious epidemics, landslides, lightning, earthquakes, fires, storms, floods, 
washouts, explosions, breakage or accident to the Compression and Refueling 
Equipment, which act of Force Majeure was not due to negligence of the party claiming 
Force Majeure.   
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(h) General Terms and Conditions - means the general terms and conditions of Terasen 

Gas from time to time approved by the British Columbia Utilities Commission. 
 
(i) NGV - means natural gas for vehicles. 
 
(j) Rate Schedule 6C or this Rate Schedule - means this Rate Schedule, including all 

rates, terms and conditions, Definitions and the Table of Charges, as amended from time 
to time by Terasen Gas with the consent of the British Columbia Utilities Commission. 

 
(k) Service Agreement - means an agreement between Terasen Gas and a Customer to 

provide service pursuant to this Rate Schedule.   
 
(l) Table of Charges - means the table of prices, fees and charges, as amended from time 

to time by Terasen Gas with the consent of the British Columbia Utilities Commission, 
appended to this Rate Schedule. 
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Table of Charges 
 
 

 
Compression Charge per Gigajoule $ 5.00/GJ 
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AGREEMENT FOR COMPRESSION AND REFUELING SERVICES 
FOR NATURAL GAS VEHICLES 

This Service Agreement for Compression and Refueling Services for Natural Gas 
Vehicles (“Service Agreement”) dated the ____ day of _____________, 20___ (“Commencement 
Date”) between Terasen Gas Inc. (“Terasen Gas”) and _____________________________ (the 
“Customer”). 

 

WHEREAS: 
A. Terasen Gas has entered into a Service Agreement with the Customer under Rate 

Schedule 6 or Rate Schedule 26 to provide the Customer with natural gas; 

B. Terasen Gas wishes to provide the Customer with natural gas Compression and 
Refueling Services under Rate Schedule 6C at _________________________________ 
[location] (the “Premises”) in the Province of British Columbia, from which the Customer 
desires to dispense NGV; and  

C. The Customer desires to receive Customer Compression and Refueling Services in 
accordance with the provisions of this Service Agreement and Rate Schedule 6C.  

 

NOW THEREFORE THIS AGREEMENT WITNESSES THAT in consideration of the terms, 
conditions and limitations contained herein, the parties agree as follows:  

1. Specific Information: 

Estimated Maximum Consumption: ____________________ Gigajoules per day 
(maximum Day Delivery) 

 
and ________________ Gigajoules per hour 

 
Commencement Date: ____________________________________ 
 
Expiry Date of First Contract Term: Five years after commencement date 
 
Automatic Contract Extension: Year to year 
 
Service Address: ____________________________________ 
 
Account Number: ____________________________________ 
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Address of Customer for receiving notices:  
 
___________________________________  Attention: ______________________ 
(Name of Customer) 

 
___________________________________  Telephone: _____________________ 
(Address of Customer) 

 
___________________________________  Fax: __________________________ 
 
___________________________________  Email: _________________________ 
 
___________________________________ 

 
 
 
 
2. Compre ssion and Refueling Services  

2.1 Terasen Gas will provide such Compression and Refueling Service as it, in its sole 
discretion, believes will meet the anticipated load of the Customer, based on information 
provided by the Customer to it. 

Without limiting the foregoing and for greater certainty, Compression and Refueling 
Services will include the following (check off each box as appropriate) 

 

 Yes No 

Electric service to Premises   

Fencing   

Land and buildings (other than compressor enclosure)   

Foundations   

Landscaping   

Engineering drawings   
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3. Rate Schedule 6C  

3.1 Additional Terms - All rates, terms and conditions set out in Rate Schedule 6C of the 
General Terms and Conditions, as either of them may be amended by Terasen Gas and 
approved from time to time by the British Columbia Utilities Commission, are in addition to 
the rates, terms and conditions contained in this Service Agreement and form part of this 
Service Agreement and bind Terasen Gas and the Customer as set out herein. 

3.2 Payment of Amounts - Without limiting the generality of the foregoing and except as 
specified in the Service Agreement, the Customer will pay to Terasen Gas all the amounts 
set out in Rate Schedule 6C for the services provided under Rate Schedule 6C and this 
Service Agreement. 

3.3 Conflict - Where anything in either this Rate Schedule 6C or the General Terms and 
Conditions of Terasen Gas conflict with any of the rates, terms and conditions set out in 
this Service Agreement, this Service Agreement governs.  Where anything in Rate 
Schedule 6C conflicts with any of the rates, terms and conditions set out in the General 
Terms and Conditions of Terasen Gas, Rate Schedule 6C governs. 

 

IN WITNESS WHEREOF the parties hereto have executed this Service Agreement.  

 

TERASEN GAS INC. ___________________________________ 
 (here insert name of Customer) 

 
BY: ____________________________ BY: _____________________________ 

(Signature) (Signature) 

 
____________________________ _____________________________ 
(Title) (Title) 

 
____________________________ _____________________________ 
(Name – Please Print) (Name – Please Print Title) 

 
DATE: ____________________________ DATE: _____________________________ 
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 RATE SCHEDULE 1: DELIVERY MARGIN

 RESIDENTIAL SERVICE EXISTING JULY 1, 2009 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.84 $11.84 $11.84 $0.00 $0.00 $0.00 $11.84 $11.84 $11.84
3
4 Delivery Charge per GJ $2.961 $2.961 $2.961 $0.252 $0.252 $0.252 $3.213 $3.213 $3.213
5 Rider 3   ESM ($0.132) ($0.132) ($0.132) $0.092 $0.092 $0.092 ($0.040) ($0.040) ($0.040)
6 Rider 4   Delivery Rate Refund ($0.035) ($0.035) ($0.035) $0.035 $0.035 $0.035 $0.000 $0.000 $0.000
7 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.054) ($0.054) ($0.054) ($0.053) ($0.053) ($0.053)
8 Subtotal Delivery Margin Related Charges per GJ $2.795 $2.795 $2.795 $0.325 $0.325 $0.325 $3.120 $3.120 $3.120
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.942 $0.903 $0.981 $0.000 $0.000 $0.000 $0.942 $0.903 $0.981
13 Rider 8   Unbundling Recovery $0.073 $0.073 $0.073 $0.000 $0.000 $0.000 $0.073 $0.073 $0.073
14 Subtotal Midstream Related Charges per GJ $1.015 $0.976 $1.054 $0.000 $0.000 $0.000 $1.015 $0.976 $1.054
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $5.231 $0.000  $5.231
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $12.096 $0.000 $12.096
23  per GJ (Includes Rider 1, excludes Riders 8)

PROPOSED JANUARY 1, 2010 RATES
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 2
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 2: DELIVERY MARGIN

 SMALL COMMERCIAL SERVICE EXISTING JULY 1, 2009 RATES RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $24.84 $24.84 $24.84 $0.00 $0.00 $0.00 $24.84 $24.84 $24.84
3
4 Delivery Charge per GJ $2.479 $2.479 $2.479 $0.188 $0.188 $0.188 $2.667 $2.667 $2.667
5 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.071 $0.071 $0.071 ($0.029) ($0.029) ($0.029)
6 Rider 4   Delivery Rate Refund ($0.029) ($0.029) ($0.029) $0.029 $0.029 $0.029 $0.000 $0.000 $0.000
7 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.054) ($0.054) ($0.054) ($0.053) ($0.053) ($0.053)
8 Subtotal Delivery Margin Related Charges per GJ $2.351 $2.351 $2.351 $0.234 $0.234 $0.234 $2.585 $2.585 $2.585
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.947 $0.907 $0.986 $0.000 $0.000 $0.000 $0.947 $0.907 $0.986
13 Rider 8   Unbundling Recovery ($0.021) ($0.021) ($0.021) $0.000 $0.000 $0.000 ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $0.926 $0.886 $0.965 $0.000 $0.000 $0.000 $0.926 $0.886 $0.965
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $4.136 $0.000  $4.136
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $11.005 $0.000 $11.005
23  per GJ (Includes Rider 1, excludes Rider 8)

1
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 3
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 3: DELIVERY MARGIN

 LARGE COMMERCIAL SERVICE EXISTING JULY 1, 2009 RATES RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $132.52 $132.52 $132.52 $0.00 $0.00 $0.00 $132.52 $132.52 $132.52
3
4 Delivery Charge per GJ $2.136 $2.136 $2.136 $0.146 $0.146 $0.146 $2.282 $2.282 $2.282
5 Rider 3   ESM ($0.079) ($0.079) ($0.079) $0.056 $0.056 $0.056 ($0.023) ($0.023) ($0.023)
6 Rider 4   Delivery Rate Refund ($0.021) ($0.021) ($0.021) $0.021 $0.021 $0.021 $0.000 $0.000 $0.000
7 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.054) ($0.054) ($0.054) ($0.053) ($0.053) ($0.053)
8 Subtotal Delivery Margin Related Charges per GJ $2.037 $2.037 $2.037 $0.169 $0.169 $0.169 $2.206 $2.206 $2.206
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.830 $0.796 $0.873 $0.000 $0.000 $0.000 $0.830 $0.796 $0.873
13 Rider 8   Unbundling Recovery ($0.021) ($0.021) ($0.021) $0.000 $0.000 $0.000 ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $0.809 $0.775 $0.852 $0.000 $0.000 $0.000 $0.809 $0.775 $0.852
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $4.247 $0.000  $4.247
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $11.005 $0.000 $11.005
23  per GJ (Includes Rider 1, excludes Rider 8)
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 4
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 4: DELIVERY MARGIN

 SEASONAL SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $439.00 $439.00 $439.00 $0.00 $0.00 $0.00 $439.00 $439.00 $439.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.762 $0.762 $0.762 $0.076 $0.076 $0.076 $0.838 $0.838 $0.838
6 (b) Extension Period $1.539 $1.539 $1.539 $0.076 $0.076 $0.076 $1.615 $1.615 $1.615
7
8 Rider 3   ESM ($0.061) ($0.061) ($0.061) $0.050 $0.050 $0.050 ($0.011) ($0.011) ($0.011)
9 Rider 4   Delivery Rate Refund ($0.001) ($0.001) ($0.001) $0.001 $0.001 $0.001 $0.000 $0.000 $0.000

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
14 (b) Extension Period $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
18 (b) Extension Period $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
23 (b) Extension Period $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $7.332 $7.306 $7.382 $0.127 $0.127 $0.127 $7.459 $7.433 $7.509
33 (b) Extension Period $8.109 $8.083 $8.159 $0.127 $0.127 $0.127 $8.236 $8.210 $8.286

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 5
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 5 DELIVERY MARGIN

 GENERAL FIRM SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $587.00 $587.00 $587.00 $0.00 $0.00 $0.00 $587.00 $587.00 $587.00
3
4 Demand Charge per gigajoule $14.655 $14.655 $14.655 $1.035 $1.035 $1.035 $15.690 $15.690 $15.690
5
6 Delivery Charge per GJ $0.593 $0.593 $0.593 $0.042 $0.042 $0.042 $0.635 $0.635 $0.635
7
8 Rider 3   ESM ($0.060) ($0.060) ($0.060) $0.043 $0.043 $0.043 ($0.017) ($0.017) ($0.017)
9 Rider 4   Delivery Rate Refund ($0.018) ($0.018) ($0.018) $0.018 $0.018 $0.018 $0.000 $0.000 $0.000

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
14 Midstream Cost Recovery Charge per GJ $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
15 Subtotal Commodity Related Charges per GJ $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
16
17
18
19 Total Variable Cost per gigajoule $7.147 $7.121 $7.197 $0.103 $0.103 $0.103 $7.250 $7.224 $7.300
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 6
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 6: DELIVERY MARGIN

 NGV - STATIONS EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $61.00 $61.00 $61.00 $0.00 $0.00 $0.00 $61.00 $61.00 $61.00
3
4 Delivery Charge per GJ $3.398 $3.398 $3.398 $0.202 $0.202 $0.202 $3.600 $3.600 $3.600
5
6 Rider 3   ESM ($0.110) ($0.110) ($0.110) $0.086 $0.086 $0.086 ($0.024) ($0.024) ($0.024)
7 Rider 4   Delivery Rate Refund ($0.019) ($0.019) ($0.019) $0.019 $0.019 $0.019 $0.000 $0.000 $0.000
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
12 Midstream Cost Recovery Charge per GJ $0.471 $0.446 $0.446 $0.000 $0.000 $0.000 $0.471 $0.446 $0.446
13 Subtotal Commodity Related Charges per GJ $6.433 $6.408 $6.408 $0.000 $0.000 $0.000 $6.433 $6.408 $6.408
14
15
16 Total Variable Cost per gigajoule $9.702 $9.677 $9.677 $0.307 $0.307 $0.307 $10.009 $9.984 $9.984
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 7
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 7: DELIVERY MARGIN

 INTERRUPTIBLE SALES EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $880.00 $880.00 $880.00 $0.00 $0.00 $0.00 $880.00 $880.00 $880.00
3
4 Delivery Charge per GJ $0.990 $0.990 $0.990 $0.067 $0.067 $0.067 $1.057 $1.057 $1.057
5
6 Rider 3   ESM ($0.036) ($0.036) ($0.036) $0.026 $0.026 $0.026 ($0.010) ($0.010) ($0.010)
7 Rider 4   Delivery Rate Refund $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
11 Midstream Cost Recovery Charge per GJ $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
12 Subtotal Commodity Related Charges per GJ $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $7.586 $7.560 $7.636 $0.093 $0.093 $0.093 $7.679 $7.653 $7.729

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 22
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22: DELIVERY MARGIN 
LARGE INDUSTRIAL T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,664.00 $3,664.00 $3,664.00 $0.00 $0.00 $0.00 $3,664.00 $3,664.00 $3,664.00
2
3 Delivery Charge per gigajoule (Interr. MTQ) $0.733 $0.733 $0.733 $0.045 $0.045 $0.045 $0.778 $0.778 $0.778
4
5 Rider 3   ESM ($0.023) ($0.023) ($0.023) $0.016 $0.016 $0.016 ($0.007) ($0.007) ($0.007)
6 Rider 4   Delivery Rate Refund ($0.005) ($0.005) ($0.005) $0.005 $0.005 $0.005 $0.000 $0.000 $0.000
7
8
9 Charges per gigajoule for UOR Gas

10
11
12 Demand Surcharge per gigajoule $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00
13
14
15 Balancing Service per gigajoule
16   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.00 $0.00 n/a $0.30 $0.30 n/a 
17   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.00 $0.00 n/a $1.10 $1.10 n/a 
18
19
20 Charges per gigajoule for Backstopping Gas
21
22
23
24 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
25
26
27
28
29 Total Variable Cost per gigajoule $0.705 $0.705 $0.705 $0.066 $0.066 $0.066 $0.771 $0.771 $0.771

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 22A
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

Line DELIVERY MARGIN 
No. Particulars EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

(1) (2) (3) (4)

1 INLAND SERVICE AREA
2
3 Basic Charge per Month $4,810.00 $0.00 $4,810.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $11.765 $0.731 $12.496
7 (b) Firm MTQ $0.082 $0.005 $0.087
8
9 Delivery Charge per gigajoule - Interr MTQ $0.939 $0.052 $0.991

10
11 Rider 3   ESM ($0.022) $0.015 ($0.007)
12 Rider 4   Delivery Rate Refund ($0.003) $0.003 $0.000
13
14
15 Charges per gigajoule for UOR Gas
16
17
18 Demand Surchage per gigajoule $17.00 $0.00 $17.00
19
20 Balancing Service per gigajoule
21   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.00 $0.30
22   (b) between and including Nov. 1 and Mar. 31 $1.10 $0.00 $1.10
23
24
25 Charges per gigajoule for Backstopping Gas
26
27
28 Replacement Gas Sumas Daily Price Sumas Daily Price
29 plus 20 Percent plus 20 Percent
30
31 Administration Charge per Month $78.00 $0.00 $78.00
32
33 Total Variable Cost per gigajoule
34   (a)  Firm MTQ $0.057 $0.023 $0.080
35   (b)  Interruptible MTQ $0.914 $0.070 $0.984

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 22B
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22B:
LARGE INDUSTRIAL T-SERVICE DELIVERY MARGIN 

EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES
Line Columbia Elkview Columbia Elkview Columbia Elkview
No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

(1) -2  (3)  (4)  (5) -6 -7

1 COLUMBIA SERVICE AREA
2
3 Basic Charge per Month $4,537.00 $4,537.00 $0.00 $0.00 $4,537.00 $4,537.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $7.496 $1.702 $0.450 $0.102 $7.946 $1.804
7 (b) Firm MTQ $0.080 $0.080 $0.005 $0.005 $0.085 $0.085
8
9 Delivery Charge per gigajoule - Interr MTQ

10   (a) between and including Apr. 1 and Oct. 31 $0.747 $0.187 $0.045 $0.011 $0.792 $0.198
11   (b) between and including Nov. 1 and Mar.31 $1.076 $0.267 $0.065 $0.016 $1.141 $0.283
12
13 Rider 3   ESM ($0.018) ($0.007) $0.013 $0.007 ($0.005) $0.000
14 Rider 4   Delivery Rate Refund ($0.003) ($0.003) $0.003 $0.003 $0.000 $0.000
15
16
17 Charges per gigajoule for UOR Gas
18
19
20 Demand Surchage per gigajoule $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
21
22
23 Charges per gigajoule for Backstopping Gas
24
25
26 Administration Charge per Month $78.00 $78.00 $0.00 $0.00 $78.00 $78.00
27

28
29 Total Variable Cost per gigajoule
30   (a)  Firm MTQ $0.059 $0.070 $0.021 $0.015 $0.080 $0.085
31   (b)  Interruptible MTQ  -  Summer $0.726 $0.177 $0.061 $0.021 $0.787 $0.198
32                                      -     Winter $1.055 $0.257 $0.081 $0.026 $1.136 $0.283

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.
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PROPOSED JANUARY 1, 2010 RATES             SCHEDULE 23
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 23: DELIVERY MARGIN 
LARGE COMMERCIAL T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $132.52 $132.52 $132.52 $0.00 $0.00 $0.00 $132.52 $132.52 $132.52
2
3 Delivery Charge per gigajoule $2.136 $2.136 $2.136 $0.146 $0.146 $0.146 $2.282 $2.282 $2.282
4
5
6 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESM ($0.079) ($0.079) ($0.079) $0.056 $0.056 $0.056 ($0.023) ($0.023) ($0.023)
15 Rider 4   Delivery Rate Refund ($0.022) ($0.022) ($0.022) $0.022 $0.022 $0.022 $0.000 $0.000 $0.000
16 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.054) ($0.054) ($0.054) ($0.053) ($0.053) ($0.053)
17
18
19
20 Total Variable Cost per gigajoule $2.036 $2.036 $2.036 $0.170 $0.170 $0.170 $2.206 $2.206 $2.206

Balancing, Backstopping, Replacement and 
UOR  per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 25
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 25 DELIVERY MARGIN 
 GENERAL FIRM T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $587.00 $587.00 $587.00 $0.00 $0.00 $0.00 $587.00 $587.00 $587.00
2
3 Demand Charge per gigajoule $14.655 $14.655 $14.655 $1.035 $1.035 $1.035 $15.690 $15.690 $15.690
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.593 $0.593 $0.593 $0.042 $0.042 $0.042 $0.635 $0.635 $0.635
6
7 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.060) ($0.060) ($0.060) $0.043 $0.043 $0.043 ($0.017) ($0.017) ($0.017)
18 Rider 4   Delivery Rate Refund ($0.012) ($0.012) ($0.012) $0.012 $0.012 $0.012 $0.000 $0.000 $0.000
19
20
21
22 Total Variable Cost per gigajoule $0.521 $0.521 $0.521 $0.097 $0.097 $0.097 $0.618 $0.618 $0.618

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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PROPOSED JANUARY 1, 2010 RATES SCHEDULE 27
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 27: DELIVERY MARGIN 
 INTERRUPTIBLE T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2010 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $880.00 $880.00 $880.00 $0.00 $0.00 $0.00 $880.00 $880.00 $880.00
2
3
4 Delivery Charge per gigajoule (Interr. MTQ) $0.990 $0.990 $0.990 $0.067 $0.067 $0.067 $1.057 $1.057 $1.057
5
6 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
7
8

9 Sales
10   (a) Charge per gigajoule for Balancing Gas  
11   (b) Charge per gigajoule for Backstopping Gas  
12   (d) Charge per gigajoule for UOR Gas
13
17 Rider 3   ESM ($0.036) ($0.036) ($0.036) $0.026 $0.026 $0.026 ($0.010) ($0.010) ($0.010)
18 Rider 4   Delivery Rate Refund ($0.008) ($0.008) ($0.008) $0.008 $0.008 $0.008 $0.000 $0.000 $0.000
19
20
21
22 Total Variable Cost per gigajoule $0.946 $0.946 $0.946 $0.101 $0.101 $0.101 $1.047 $1.047 $1.047

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 1 - RESIDENTIAL SERVICE  
Line

% of Previous
1    LOWER MAINLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2    Delivery Margin Related Charges
3    Basic Charge 12             months  x $11.84 = $142.08 12           months  x $11.84 = $142.08 $0.00 $0.00 0.00%
4    
5    Delivery Charge 95.0          GJ  x $2.961 = 281.2950 95.0        GJ  x $3.213 = 305.2350 $0.252 23.9400             2.24%
6    Rider 3   ESM 95.0          GJ  x ($0.132) = (12.5400)                   95.0        GJ  x ($0.040) = (3.8000)                     $0.092 8.7400               0.82%
7    Rider 4   Delivery Rate Refund 95.0          GJ  x ($0.035) = (3.3250)                     95.0        GJ  x $0.000 = 0.00                          $0.035 3.3250               0.31%
8    Rider 5   RSAM 95.0          GJ  x $0.001 = 0.0950                      95.0        GJ  x ($0.053) = (5.0350)                     ($0.054) (5.1300)              -0.48%
9    Subtotal Delivery Margin Related Charges $407.61 $438.48 $30.87 2.88%

10  
11  Commodity Related Charges
12  Midstream Cost Recovery Charge 95.0          GJ  x $0.942 = $89.4900 95.0        GJ  x $0.942 = $89.4900 $0.000 $0.0000 0.00%
13  Rider 8   Unbundling Recovery 95.0          GJ  x $0.073 = 6.9350                      95.0        GJ  x $0.073 = 6.9350                      $0.000 0.0000 0.00%
14  Midstream Related Charges Subtotal $96.43 $96.43 $0.00 0.00%
15  
16  Cost of Gas (Commodity Cost Recovery Charge) 95.0          GJ  x $5.962 = $566.39 95.0        GJ  x $5.962 = $566.39 $0.000 $0.00 0.00%
17  Subtotal Commodity Related Charges $662.82 $662.82 $0.00 0.00%
18  
19  Total (with effective $/GJ rate) 95.0          $11.268 $1,070.43 95.0        $11.593 $1,101.30 $0.325 $30.87 2.88%
20  
21  INLAND SERVICE AREA
22  Delivery Margin Related Charges
23  Basic Charge 12             months  x $11.84 = $142.08 12           months  x $11.84 = $142.08 $0.00 $0.00 0.00%
24  
25  Delivery Charge 75.0          GJ  x $2.961 = 222.0750 75.0        GJ  x $3.213 = 240.9750 $0.252 18.9000             2.17%
26  Rider 3   ESM 75.0          GJ  x ($0.132) = (9.9000)                     75.0        GJ  x ($0.040) = (3.0000)                     $0.092 6.9000               0.79%
27  Rider 4   Delivery Rate Refund 75.0          GJ  x ($0.035) = (2.6250)                     75.0        GJ  x $0.000 = 0.00                          $0.035 2.6250               0.30%
28  Rider 5   RSAM 75.0          GJ  x $0.001 = 0.0750                      75.0        GJ  x ($0.053) = (3.9750)                     ($0.054) (4.0500)              -0.46%
29  Subtotal Delivery Margin Related Charges $351.71 $376.08 $24.37 2.79%
30  
31  Commodity Related Charges
32  Midstream Cost Recovery Charge 75.0          GJ  x $0.903 = $67.7250 75.0        GJ  x $0.903 = $67.7250 $0.000 $0.0000 0.00%
33  Rider 8   Unbundling Recovery 75.0          GJ  x $0.073 = 5.4750                      75.0        GJ  x $0.073 = 5.4750                      $0.000 0.0000 0.00%
34  Midstream Related Charges Subtotal $73.20 $73.20 $0.00 0.00%
35  
36  Cost of Gas (Commodity Cost Recovery Charge) 75.0          GJ  x $5.962 = $447.15 75.0        GJ  x $5.962 = $447.15 $0.000 $0.00 0.00%
37  Subtotal Commodity Related Charges $520.35 $520.35 $0.00 0.00%
38  
39  Total (with effective $/GJ rate) 75.0         $11.627 $872.06 75.0      $11.952 $896.43 $0.325 $24.37 2.79%
40  
41  COLUMBIA  SERVICE AREA
42  Delivery Margin Related Charges
43  Basic Charge 12             months  x $11.84 = $142.08 12           months  x $11.84 = $142.08 $0.00 $0.00 0.00%
44  
44  Delivery Charge 80.0          GJ  x $2.961 = 236.8800 80.0        GJ  x $3.213 = 257.0400 $0.252 20.1600             2.17%
45  Rider 3   ESM 80.0          GJ  x ($0.132) = (10.5600)                   80.0        GJ  x ($0.040) = (3.2000)                     $0.092 7.3600               0.79%
46  Rider 4   Delivery Rate Refund 80.0          GJ  x ($0.035) = (2.8000)                     80.0        GJ  x $0.000 = 0.00                          $0.035 2.8000               0.30%
47  Rider 5   RSAM 80.0          GJ  x $0.001 = 0.0800                      80.0        GJ  x ($0.053) = (4.2400)                     ($0.054) (4.3200)              -0.47%
48  Subtotal Delivery Margin Related Charges $365.68 $391.68 $26.00 2.80%
49  
50  Commodity Related Charges
51  Midstream Cost Recovery Charge 80.0          GJ  x $0.981 = $78.4800 80.0        GJ  x $0.981 = $78.4800 $0.000 $0.0000 0.00%
52  Rider 8   Unbundling Recovery 80.0          GJ  x $0.073 = 5.8400                      80.0        GJ  x $0.073 = 5.8400                      $0.000 0.0000 0.00%
53  Midstream Related Charges Subtotal $84.32 $84.32 $0.00 0.00%
54  
55  Cost of Gas (Commodity Cost Recovery Charge) 80.0          GJ  x $5.962 = $476.96 80.0        GJ  x $5.962 = $476.96 $0.000 $0.00 0.00%
56  Subtotal Commodity Related Charges $561.28 80.0        $561.28 $0.00 0.00%
57  
58  Total (with effective $/GJ rate) 80.0         $11.587 $926.96 80.0      $11.912 $952.96 $0.325 $26.00 2.80%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

No. Particular

Volume Volume

Annual
EXISTING JULY 1, 2009 RATES PROPOSED JANUARY 1, 2010 RATES  Increase/Decrease
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BCUC ORDER NO.  G-xx-09

Line Annual

% of Previous
1    LOWER MAINLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bill
2    Delivery Margin Related Charges
3    Basic Charge 12             months  x $24.84 = $298.08 12            months  x $24.84 = $298.08 $0.00 $0.00 0.00%
4    
5    Delivery Charge 300.0        GJ  x $2.479 = 743.7000 300.0 GJ  x $2.667 = 800.1000 $0.188 56.4000             1.84%
6    Rider 3   ESM 300.0 GJ  x ($0.100) = (30.0000)                   300.0 GJ  x ($0.029) = (8.7000)                     $0.071 21.3000             0.69%
7    Rider 4   Delivery Rate Refund 300.0 GJ  x ($0.029) = (8.7000)                     300.0 GJ  x $0.000 = 0.00                          $0.029 8.7000               0.28%
8    Rider 5   RSAM 300.0 GJ  x $0.001 = 0.3000                      300.0 GJ  x ($0.053) = (15.9000)                   ($0.054) (16.2000)            -0.53%
9    Subtotal Delivery Margin Related Charges $1,003.38 $1,073.58 $70.20 2.29%

10  
11  Commodity Related Charges
12  Midstream Cost Recovery Charge 300.0 GJ  x $0.947 = $284.1000 300.0 GJ  x $0.947 = $284.1000 $0.000 $0.0000 0.00%
13  Rider 8   Unbundling Recovery 300.0 GJ  x ($0.021) = (6.3000)                     300.0 GJ  x ($0.021) = (6.3000)                     $0.000 0.0000 0.00%
14  Midstream Related Charges Subtotal $277.80 $277.80 $0.00 0.00%
15  
16  Cost of Gas (Commodity Cost Recovery Charge) 300.0 GJ  x $5.962 = $1,788.60 300.0 GJ  x $5.962 = $1,788.60 $0.000 $0.00 0.00%
17  Subtotal Commodity Related Charges $2,066.40 $2,066.40 $0.00 0.00%
18  
19  Total (with effective $/GJ rate) 300.0 $10.233 $3,069.78 300.0 $10.467 $3,139.98 $0.234 $70.20 2.29%
20  
21  INLAND SERVICE AREA
22  Delivery Margin Related Charges
23  Basic Charge 12             months  x $24.84 = $298.08 12            months  x $24.84 = $298.08 $0.00 $0.00 0.00%
24  
25  Delivery Charge 250.0        GJ  x $2.479 = 619.7500 250.0 GJ  x $2.667 = 666.7500 $0.188 47.0000             1.81%
26  Rider 3   ESM 250.0 GJ  x ($0.100) = (25.0000)                   250.0 GJ  x ($0.029) = (7.2500)                     $0.071 17.7500             0.68%
27  Rider 4   Delivery Rate Refund 250.0 GJ  x ($0.029) = (7.2500)                     250.0 GJ  x $0.000 = 0.00                          $0.029 7.2500               0.28%
28  Rider 5   RSAM 250.0 GJ  x $0.001 = 0.2500                      250.0 GJ  x ($0.053) = (13.2500)                   ($0.054) (13.5000)            -0.52%
29  Subtotal Delivery Margin Related Charges $885.83 $944.33 $58.50 2.25%
30  
31  Commodity Related Charges
32  Midstream Cost Recovery Charge 250.0 GJ  x $0.907 = $226.7500 250.0 GJ  x $0.907 = $226.7500 $0.000 $0.0000 0.00%
33  Rider 8   Unbundling Recovery 250.0 GJ  x ($0.021) = (5.2500)                     250.0 GJ  x ($0.021) = (5.2500)                     $0.000 0.0000 0.00%
34  Midstream Related Charges Subtotal $221.50 $221.50 $0.00 0.00%
35  
36  Cost of Gas (Commodity Cost Recovery Charge) 250.0 GJ  x $5.962 = $1,490.50 250.0 GJ  x $5.962 = $1,490.50 $0.000 $0.00 0.00%
37  Subtotal Commodity Related Charges $1,712.00 $1,712.00 $0.00 0.00%
38  
39  Total (with effective $/GJ rate) 250.0       $10.391 $2,597.83 250.0    $10.625 $2,656.33 $0.234 $58.50 2.25%
40  
41  COLUMBIA  SERVICE AREA
42  Delivery Margin Related Charges
43  Basic Charge 12             months  x $24.84 = $298.08 12            months  x $24.84 = $298.08 $0.00 $0.00 0.00%
44  
45  Delivery Charge 320.0        GJ  x $2.479 = 793.2800 320.0 GJ  x $2.667 = 853.4400 $0.188 60.1600             1.84%
46  Rider 3   ESM 320.0 GJ  x ($0.100) = (32.0000)                   320.0 GJ  x ($0.029) = (9.2800)                     $0.071 22.7200             0.70%
47  Rider 4   Delivery Rate Refund 320.0 GJ  x ($0.029) = (9.2800)                     320.0 GJ  x $0.000 = 0.00                          $0.029 9.2800               0.28%
48  Rider 5   RSAM 320.0 GJ  x $0.001 = 0.3200                      320.0 GJ  x ($0.053) = (16.9600)                   ($0.054) (17.2800)            -0.53%
49  Subtotal Delivery Margin Related Charges $1,050.40 $1,125.28 $74.88 2.29%
50  
51  Commodity Related Charges
52  Midstream Cost Recovery Charge 320.0 GJ  x $0.986 = $315.5200 320.0 GJ  x $0.986 = $315.5200 $0.000 $0.0000 0.00%
53  Rider 8   Unbundling Recovery 320.0 GJ  x ($0.021) = (6.7200)                     320.0 GJ  x ($0.021) = (6.7200)                     $0.000 0.0000 0.00%
54  Midstream Related Charges Subtotal $308.80 $308.80 $0.00 0.00%
55  
56  Cost of Gas (Commodity Cost Recovery Charge) 320.0 GJ  x $5.962 = $1,907.84 320.0 GJ  x $5.962 = $1,907.84 $0.000 $0.00 0.00%
57  Subtotal Commodity Related Charges $2,216.64 $2,216.64 $0.00 0.00%
58  
59  Total (with effective $/GJ rate) 320.0       $10.210 $3,267.04 320.0    $10.444 $3,341.92 $0.234 $74.88 2.29%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

No.

RATE SCHEDULE 2 -SMALL COMMERCIAL SERVICE

EXISTING JULY 1, 2009 RATES PROPOSED JANUARY 1, 2010 RATES  Increase/DecreaseParticular

Volume Volume



TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES PAGE 3

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 3 - LARGE COMMERCIAL SERVICE
Line Annual

% of Previous
1    LOWER MAINLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2    Delivery Margin Related Charges
3    Basic Charge 12   months  x $132.52 = $1,590.24 12  months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
4    
5    Delivery Charge 2,800.0     GJ  x $2.136 = 5,980.8000 2,800.0 GJ  x $2.282 = 6,389.6000 $0.146 408.8000           1.56%
6    Rider 3   ESM 2,800.0 GJ  x ($0.079) = (221.2000)                 2,800.0 GJ  x ($0.023) = (64.4000)                   $0.056 156.8000           0.60%
7    Rider 4   Delivery Rate Refund 2,800.0 GJ  x ($0.021) = (58.8000)                   2,800.0 GJ  x $0.000 = 0.00                          $0.021 58.8000             0.22%
8    Rider 5   RSAM 2,800.0 GJ  x $0.001 = 2.8000                      2,800.0 GJ  x ($0.053) = (148.4000)                 ($0.054) (151.2000)          -0.58%
9    Subtotal Delivery Margin Related Charges $7,293.84 $7,767.04 $473.20 1.80%

10  
11  Commodity Related Charges
12  Midstream Cost Recovery Charge 2,800.0 GJ  x $0.830 = $2,324.0000 2,800.0 GJ  x $0.830 = $2,324.0000 $0.000 $0.0000 0.00%
13  Rider 8   Unbundling Recovery 2,800.0 GJ  x ($0.021) = (58.8000)                   2,800.0 GJ  x ($0.021) = (58.8000)                   $0.000 0.0000 0.00%
14  Midstream Related Charges Subtotal $2,265.20 $2,265.20 $0.00 0.00%
15  
16  Cost of Gas (Commodity Cost Recovery Charge) 2,800.0 GJ  x $5.962 = $16,693.60 2,800.0 GJ  x $5.962 = $16,693.60 $0.000 $0.00 0.00%
17  Subtotal Commodity Related Charges $18,958.80 $18,958.80 $0.00 0.00%
18  
19  Total (with effective $/GJ rate) 2,800.0    $9.376 $26,252.64 2,800.0 $9.545 $26,725.84 $0.169 $473.20 1.80%
20  
21  INLAND SERVICE AREA
22  Delivery Margin Related Charges
23  Basic Charge 12   months  x $132.52 = $1,590.24 12  months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
24  
25  Delivery Charge 2,600.0     GJ  x $2.136 = 5,553.6000 2,600.0 GJ  x $2.282 = 5,933.2000 $0.146 379.6000           1.56%
26  Rider 3   ESM 2,600.0 GJ  x ($0.079) = (205.4000)                 2,600.0 GJ  x ($0.023) = (59.8000)                   $0.056 145.6000           0.60%
27  Rider 4   Delivery Rate Refund 2,600.0 GJ  x ($0.021) = (54.6000)                   2,600.0 GJ  x $0.000 = 0.00                          $0.021 54.6000             0.22%
28  Rider 5   RSAM 2,600.0 GJ  x $0.001 = 2.6000                      2,600.0 GJ  x ($0.053) = (137.8000)                 ($0.054) (140.4000)          -0.58%
29  Subtotal Delivery Margin Related Charges $6,886.44 $7,325.84 $439.40 1.80%
30  
31  Commodity Related Charges
32  Midstream Cost Recovery Charge 2,600.0 GJ  x $0.796 = $2,069.6000 2,600.0 GJ  x $0.796 = $2,069.6000 $0.000 $0.0000 0.00%
33  Rider 8   Unbundling Recovery 2,600.0 GJ  x ($0.021) = (54.6000)                   2,600.0 GJ  x ($0.021) = (54.6000)                   $0.000 0.0000 0.00%
34  Midstream Related Charges Subtotal $2,015.00 $2,015.00 $0.00 0.00%
35  
36  Cost of Gas (Commodity Cost Recovery Charge) 2,600.0 GJ  x $5.962 = $15,501.20 2,600.0 GJ  x $5.962 = $15,501.20 $0.000 $0.00 0.00%
37  Subtotal Commodity Related Charges $17,516.20 $17,516.20 $0.00 0.00%
38  
39  Total (with effective $/GJ rate) 2,600.0    $9.386 $24,402.64 2,600.0 $9.555 $24,842.04 $0.169 $439.40 1.80%
40  
41  COLUMBIA  SERVICE AREA
42  Delivery Margin Related Charges
43  Basic Charge 12   months  x $132.52 = $1,590.24 12  months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
44  
45  Delivery Charge 3,300.0     GJ  x $2.136 = 7,048.8000 3,300.0 GJ  x $2.282 = 7,530.6000 $0.146 481.8000           1.56%
46  Rider 3   ESM 3,300.0 GJ  x ($0.079) = (260.7000)                 3,300.0 GJ  x ($0.023) = (75.9000)                   $0.056 184.8000           0.60%
47  Rider 4   Delivery Rate Refund 3,300.0 GJ  x ($0.021) = (69.3000)                   3,300.0 GJ  x $0.000 = 0.00                          $0.021 69.3000             0.23%
48  Rider 5   RSAM 3,300.0 GJ  x $0.001 = 3.3000                      3,300.0 GJ  x ($0.053) = (174.9000)                 ($0.054) (178.2000)          -0.58%
49  Subtotal Delivery Margin Related Charges $8,312.34 $8,870.04 $557.70 1.81%
50  
51  Commodity Related Charges
52  Midstream Cost Recovery Charge 3,300.0 GJ  x $0.873 = $2,880.9000 3,300.0 GJ  x $0.873 = $2,880.9000 $0.000 $0.0000 0.00%
53  Rider 8   Unbundling Recovery 3,300.0 GJ  x ($0.021) = (69.3000)                   3,300.0 GJ  x ($0.021) = (69.3000)                   $0.000 0.0000 0.00%
54  Midstream Related Charges Subtotal $2,811.60 $2,811.60 $0.00 0.00%
55  
56  Cost of Gas (Commodity Cost Recovery Charge) 3,300.0 GJ  x $5.962 = $19,674.60 3,300.0 GJ  x $5.962 = $19,674.60 $0.000 $0.00 0.00%
57  Subtotal Commodity Related Charges $22,486.20 $22,486.20 $0.00 0.00%
58  
59  Total (with effective $/GJ rate) 3,300.0    $9.333 $30,798.54 3,300.0 $9.502 $31,356.24 $0.169 $557.70 1.81%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

No.  Increase/Decrease

Volume Volume

PROPOSED JANUARY 1, 2010 RATESEXISTING JULY 1, 2009 RATESParticular
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Line Annual

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 7   months  x $439.00 = $3,073.00 7  months  x $439.00 = $3,073.00 $0.00 $0.00 0.00%
5
6 Delivery Charge
7 (a) Off-Peak Period 5,400.0     GJ  x $0.762 = 4,114.8000 5,400.0 GJ  x $0.838 = 4,525.2000 $0.076 410.4000           0.96%
8 (b) Extension Period 0.0 GJ  x $1.539 = 0.0000 0.0 GJ  x $1.615 = 0.0000 $0.076 0.0000 0.00%
9 Rider 3   ESM 5,400.0 GJ  x ($0.061) = (329.4000) 5,400.0 GJ  x ($0.011) = (59.4000) $0.050 270.0000           0.63%

10 Rider 4   Delivery Rate Refund 5,400.0 GJ  x ($0.001) = (5.4000) 5,400.0 GJ  x $0.000 = 0.0000 $0.001 5.4000               0.01%
11 Subtotal Delivery Margin Related Charges $6,853.00 $7,538.80 $685.80 1.61%
12
13 Commodity Related Charges
14 Midstream Cost Recovery Charge
15 (a) Off-Peak Period 5,400.0 GJ  x $0.670 = $3,618.0000 5,400.0 GJ  x $0.670 = $3,618.0000 $0.000 $0.0000 0.00%
16 (b) Extension Period 0.0 GJ  x $0.670 = 0.0000 0.0 GJ  x $0.670 = 0.0000 $0.000 0.0000 0.00%
17 Commodity Cost Recovery Charge
18 (a) Off-Peak Period 5,400.0 GJ  x $5.962 = 32,194.8000 5,400.0 GJ  x $5.962 = 32,194.8000 $0.000 0.0000 0.00%
19 (b) Extension Period 0.0 GJ  x $5.962 = 0.0000 0.0 GJ  x $5.962 = 0.0000 $0.000 0.0000 0.00%
20
21 Subtotal Cost of Gas (Commodity Related Charges) Off-Peak $35,812.80 $35,812.80 $0.00 0.00%
22
23 Unauthorized Gas Charge During Peak Period  (not forecast)
24
25 Total during Off-Peak Period 5,400.0 $42,665.80 5,400.0 $43,351.60 $685.80 1.61%
26
27
28 INLAND SERVICE AREA
29 Delivery Margin Related Charges
30 Basic Charge 7   months  x $439.00 = $3,073.00 7  months  x $439.00 = $3,073.00 $0.00 $0.00 0.00%
31
32 Delivery Charge
33 (a) Off-Peak Period 9,300.0     GJ  x $0.762 = 7,086.6000 9,300.0 GJ  x $0.838 = 7,793.4000 $0.076 706.8000           1.00%
34 (b) Extension Period 0.0 GJ  x $1.539 = 0.0000 0.0 GJ  x $1.615 = 0.0000 $0.076 0.0000 0.00%
35 Rider 3   ESM 9,300.0 GJ  x ($0.061) = (567.3000) 9,300.0 GJ  x ($0.011) = (102.3000) $0.050 465.0000           0.65%
36 Rider 4   Delivery Rate Refund 9,300.0 GJ  x ($0.001) = (9.3000) 9,300.0 GJ  x $0.000 = 0.0000 $0.001 9.3000               0.01%
37 Subtotal Delivery Margin Related Charges $9,583.00 $10,764.10 $1,181.10 1.66%
38
39 Commodity Related Charges
40 Midstream Cost Recovery Charge
41 (a) Off-Peak Period 9,300.0 GJ  x $0.644 = $5,989.2000 9,300.0 GJ  x $0.644 = $5,989.2000 $0.000 $0.0000 0.00%
42 (b) Extension Period 0.0 GJ  x $0.644 = 0.0000 0.0 GJ  x $0.644 = 0.0000 $0.000 0.0000 0.00%
43 Commodity Cost Recovery Charge
44 (a) Off-Peak Period 9,300.0 GJ  x $5.962 = 55,446.6000 9,300.0 GJ  x $5.962 = 55,446.6000 $0.000 0.0000 0.00%
45 (b) Extension Period 0.0 GJ  x $5.962 = 0.0000 0.0 GJ  x $5.962 = 0.0000 $0.000 0.0000 0.00%
46
47 Subtotal Cost of Gas (Commodity Related Charges) Off-Peak $61,435.80 $61,435.80 $0.00 0.00%
48
49 Unauthorized Gas Charge During Peak Period  (not forecast)
50
51 Total during Off-Peak Period 9,300.0 $71,018.80 9,300.0 $72,199.90 $1,181.10 1.66%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

 Increase/DecreaseNo. Particular

Volume Volume

RATE SCHEDULE 4 - SEASONAL SERVICE

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09
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Line Annual

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 12   months  x $587.00 = $7,044.00 12  months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
5
6 Demand Charge 58.5         GJ  x $14.655 = $10,287.81 58.5 GJ  x $15.690 = $11,014.38 $1.035 $726.57 0.84%
7
8 Delivery Charge 9,700.0     GJ  x $0.593 = $5,752.1000 9,700.0 GJ  x $0.635 = $6,159.5000 $0.042 $407.4000 0.47%
9 Rider 3   ESM 9,700.0 GJ  x ($0.060) = (582.0000) 9,700.0 GJ  x ($0.017) = (164.9000) $0.043 417.1000 0.48%

10 Rider 4   Delivery Rate Refund 9,700.0 GJ  x ($0.018) = (174.6000) 9,700.0 GJ  x $0.000 = 0.0000 $0.018 174.6000 0.20%
11 Subtotal Delivery Margin Related Charges $4,995.50 $5,994.60 $999.10 1.15%
12
13 Commodity Related Charges
14 Midstream Cost Recovery Charge 9,700.0 GJ  x $0.670 = $6,499.0000 9,700.0 GJ  x $0.670 = $6,499.0000 $0.000 $0.0000 0.00%
15 Commodity Cost Recovery Charge 9,700.0 GJ  x $5.962 = 57,831.4000 9,700.0 GJ  x $5.962 = 57,831.4000 $0.000 0.0000 0.00%
16 Subtotal Gas Commodity Cost (Commodity Related Charge) $64,330.40 $64,330.40 $0.00 0.00%
17
18 Total (with effective $/GJ rate) 9,700.0 $8.934 $86,657.71 9,700.0 $9.112 $88,383.38 $0.178 $1,725.67 1.99%
19
20 INLAND SERVICE AREA
21 Delivery Margin Related Charges
22 Basic Charge 12   months  x $587.00 = $7,044.00 12  months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
23
24 Demand Charge 82.0         GJ  x $14.655 = $14,420.52 82.0 GJ  x $15.690 = $15,438.96 $1.035 $1,018.44 0.90%
25
26 Delivery Charge 12,800.0   GJ  x $0.593 = $7,590.4000 12,800.0 GJ  x $0.635 = $8,128.0000 $0.042 $537.6000 0.48%
27 Rider 3   ESM 12,800.0 GJ  x ($0.060) = (768.0000) 12,800.0 GJ  x ($0.017) = (217.6000) $0.043 550.4000 0.49%
28 Rider 4   Delivery Rate Refund 12,800.0 GJ  x ($0.018) = (230.4000) 12,800.0 GJ  x $0.000 = 0.0000 $0.018 230.4000 0.20%
29 Subtotal Delivery Margin Related Charges $6,592.00 $7,910.40 $1,318.40 1.17%
30
31 Commodity Related Charges
32 Midstream Cost Recovery Charge 12,800.0 GJ  x $0.644 = $8,243.2000 12,800.0 GJ  x $0.644 = $8,243.2000 $0.000 $0.0000 0.00%
33 Commodity Cost Recovery Charge 12,800.0 GJ  x $5.962 = 76,313.6000 12,800.0 GJ  x $5.962 = 76,313.6000 $0.000 0.0000 0.00%
34 Subtotal Gas Commodity Cost (Commodity Related Charge) $84,556.80 $84,556.80 $0.00 0.00%
35
36 Total (with effective $/GJ rate) 12,800.0 $8.798 $112,613.32 12,800.0 $8.980 $114,950.16 $0.183 $2,336.84 2.08%
37
38 COLUMBIA  SERVICE AREA
39 Delivery Margin Related Charges
40 Basic Charge 12   months  x $587.00 = $7,044.00 12  months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
41
42 Demand Charge 55.4         GJ  x $14.655 = $9,742.64 55.4 GJ  x $15.690 = $10,430.71 $1.035 $688.07 0.84%
43
44 Delivery Charge 9,100.0     GJ  x $0.593 = $5,396.3000 9,100.0 GJ  x $0.635 = $5,778.5000 $0.042 $382.2000 0.46%
45 Rider 3   ESM 9,100.0 GJ  x ($0.060) = (546.0000) 9,100.0 GJ  x ($0.017) = (154.7000) $0.043 391.3000 0.48%
46 Rider 4   Delivery Rate Refund 9,100.0 GJ  x ($0.018) = (163.8000) 9,100.0 GJ  x $0.000 = 0.0000 $0.018 163.8000 0.20%
47 Subtotal Delivery Margin Related Charges $4,686.50 $5,623.80 $937.30 1.14%
48
49 Commodity Related Charges
50 Midstream Cost Recovery Charge 9,100.0 GJ  x $0.720 = $6,552.0000 9,100.0 GJ  x $0.720 = $6,552.0000 $0.000 $0.0000 0.00%
51 Commodity Cost Recovery Charge 9,100.0 GJ  x $5.962 = 54,254.2000 9,100.0 GJ  x $5.962 = 54,254.2000 $0.000 0.0000 0.00%
52 Subtotal Gas Commodity Cost (Commodity Related Charge) $60,806.20 $60,806.20 $0.00 0.00%
53
54 Total (with effective $/GJ rate) 9,100.0 $9.042 $82,279.34 9,100.0 $9.220 $83,904.71 $0.179 $1,625.37 1.98%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

No. EFFECTIVE APRIL 1, 2009

Volume

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 5 -GENERAL FIRM SERVICE

PROPOSED JANUARY 1, 2010 RATES

Volume

Increase/DecreaseParticular
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-                                                                                                                                                                                                                                                           

Line

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 12   months  x $61.00 = $732.00 12  months  x $61.00 = $732.00 $0.00 $0.00 0.00%
5
6 Delivery Charge 2,900.0     GJ  x $3.398 = 9,854.2000 2,900.0 GJ  x $3.600 = 10,440.0000 $0.202 585.8000 2.03%
7 Rider 3   ESM 2,900.0 GJ  x ($0.110) = (319.0000) 2,900.0 GJ  x ($0.024) = (69.6000) $0.086 249.4000 0.86%
8 Rider 4   Delivery Rate Refund 2,900.0 GJ  x ($0.019) = (55.1000) 2,900.0 GJ  x $0.000 = 0.0000 $0.019 55.1000 0.19%
9 Subtotal Delivery Margin Related Charges $10,212.10 $11,102.40 $890.30 3.08%

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge 2,900.0 GJ  x $0.471 = $1,365.9000 2,900.0 GJ  x $0.471 = $1,365.9000 $0.000 $0.0000 0.00%
13 Commodity Cost Recovery Charge 2,900.0 GJ  x $5.962 = 17,289.8000 2,900.0 GJ  x $5.962 = 17,289.8000 $0.000 0.0000 0.00%
14 Subtotal Cost of Gas (Commodity Related Charge) $18,655.70 $18,655.70 $0.00 0.00%
15
16 Total (with effective $/GJ rate) 2,900.0 $9.954 $28,867.80 2,900.0 $10.261 $29,758.10 $0.307 $890.30 3.08%
17
18
19 INLAND SERVICE AREA
20 Delivery Margin Related Charges
21 Basic Charge 12   months  x $61.00 = $732.00 12  months  x $61.00 = $732.00 $0.00 $0.00 0.00%
22
23 Delivery Charge 11,900.0  GJ  x $3.398 = 40,436.2000 11,900.0 GJ  x $3.600 = 42,840.0000 $0.202 2,403.8000 2.07%
24 Rider 3   ESM 11,900.0 GJ  x ($0.110) = (1,309.0000) 11,900.0 GJ  x ($0.024) = (285.6000) $0.086 1,023.4000 0.88%
25 Rider 4   Delivery Rate Refund 11,900.0 GJ  x ($0.019) = (226.1000) 11,900.0 GJ  x $0.000 = 0.0000 $0.019 226.1000 0.20%
26 Subtotal Delivery Margin Related Charges $39,633.10 $43,286.40 $3,653.30 3.15%
27
28 Commodity Related Charges
29 Midstream Cost Recovery Charge 11,900.0 GJ  x $0.446 = $5,307.4000 11,900.0 GJ  x $0.446 = $5,307.4000 $0.000 $0.0000 0.00%
30 Commodity Cost Recovery Charge 11,900.0 GJ  x $5.962 = 70,947.8000 11,900.0 GJ  x $5.962 = 70,947.8000 $0.000 0.0000 0.00%
31 Subtotal Cost of Gas (Commodity Related Charge) $76,255.20 $76,255.20 $0.00 0.00%
32
33 Total (with effective $/GJ rate) 11,900.0 $9.739 $115,888.30 11,900.0 $10.046 $119,541.60 $0.307 $3,653.30 3.15%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

Increase/Decrease

Volume Volume

No.

BCUC ORDER NO.  G-xx-09

Annual
RATE SCHEDULE 6 - NGV - STATIONS

TERASEN GAS INC.

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATESParticular

DELIVERY MARGIN RELATED CHARGES CHANGES
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Line

%  of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 12 months  x $880.00 = $10,560.00 12 months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
5
6 Delivery Charge 8,100.0     GJ  x $0.990 = $8,019.0000 8,100.0 GJ  x $1.057 = $8,561.7000 $0.067 $542.7000 0.75%
7 Rider 3   ESM 8,100.0 GJ  x ($0.036) = (291.6000) 8,100.0 GJ  x ($0.010) = (81.0000) $0.026 210.6000 0.29%
8 Rider 4   Delivery Rate Refund 8,100.0 GJ  x $0.000 = 0.0000 8,100.0 GJ  x $0.000 = 0.0000 $0.000 0.0000 0.00%
9 Subtotal Delivery Margin Related Charges $7,727.40 $8,480.70 $753.30 1.05%

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge 8,100.0 GJ  x $0.670 = $5,427.0000 8,100.0 GJ  x $0.670 = $5,427.0000 $0.000 $0.0000 0.00%
13 Commodity Cost Recovery Charge 8,100.0 GJ  x $5.962 = 48,292.2000 8,100.0 GJ  x $5.962 = 48,292.2000 $0.000 0.0000 0.00%
14 Subtotal Gas Sales - Fixed (Commodity Related Charge) $53,719.20 $53,719.20 $0.00 0.00%
15
16 Non-Standard Charges ( not forecast )
17 Index Pricing Option, UOR
18
19 Total (with effective $/GJ rate) 8,100.0 $8.890 $72,006.60 8,100.0 $8.983 $72,759.90 $0.093 $753.30 1.05%
20
21
22 INLAND SERVICE AREA
23 Delivery Margin Related Charges
24 Basic Charge 12 months  x $880.00 = $10,560.00 12 months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
25
26 Delivery Charge 4,000.0     GJ  x $0.990 = $3,960.0000 4,000.0 GJ  x $1.057 = $4,228.0000 $0.067 $268.0000 0.66%
27 Rider 3   ESM 4,000.0 GJ  x ($0.036) = (144.0000) 4,000.0 GJ  x ($0.010) = (40.0000) $0.026 104.0000 0.25%
28 Rider 4   Delivery Rate Refund 4,000.0 GJ  x $0.000 = 0.0000 4,000.0 GJ  x $0.000 = 0.0000 $0.000 0.0000 0.00%
29 Subtotal Delivery Margin Related Charges $3,816.00 $4,188.00 $372.00 0.91%
30
31 Commodity Related Charges
32 Midstream Cost Recovery Charge 4,000.0 GJ  x $0.644 = $2,576.0000 4,000.0 GJ  x $0.644 = $2,576.0000 $0.000 $0.0000 0.00%
33 Commodity Cost Recovery Charge 4,000.0 GJ  x $5.962 = 23,848.0000 4,000.0 GJ  x $5.962 = 23,848.0000 $0.000 0.0000 0.00%
34 Subtotal Gas Sales - Fixed (Commodity Related Charge) $26,424.00 $26,424.00 $0.00 0.00%
35
36 Non-Standard Charges ( not forecast )
37 Index Pricing Option, UOR
38
39 Total (with effective $/GJ rate) 4,000.0 $10.200 $40,800.00 4,000.0 $10.293 $41,172.00 $0.093 $372.00 0.91%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

Annual
Increase/DecreaseNo.

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

Volume Volume

RATE SCHEDULE 7 - INTERRUPTIBLE SALES

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATESParticular

BCUC ORDER NO.  G-xx-09
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Line

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $3,664.00 = $43,968.00 12              months  x $3,664.00 = $43,968.00 $0.00 $0.00 0.00%
4
5
6 Delivery Charge - Interruptible MTQ 467,305.6   GJ  x $0.733 = $342,535.0048 467,305.6 GJ  x $0.778 = $363,563.7568 $0.045 $21,028.7520 5.62%
7 Rider 3   ESM 467,305.6 GJ  x ($0.023) = (10,748.0288)     467,305.6 GJ  x ($0.007) = (3,271.1392)        $0.016 7,476.8896 2.00%
8 Rider 4   Delivery Rate Refund 467,305.6 GJ  x ($0.005) = (2,336.5280)       467,305.6 GJ  x $0.000 = 0.00                   $0.005 2,336.5280 0.62%
9 Transportation - Interruptible $329,450.45 $360,292.62 $30,842.17 8.24%

10
11
12 Non-Standard Charges (not forecast )
13 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
14
15
16 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
17
18
19 Total (with effective $/GJ rate) 467,305.6 $0.801 $374,354.45 467,305.6 $0.867 $405,196.62 $0.066 $30,842.17 8.24%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

ParticularNo. Increase/Decrease

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

Annual
RATE SCHEDULE 22 - LARGE INDUSTRIAL T-SERVICE

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

Volume Volume
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 INLAND SERVICE AREA
3 Basic Charge 12               months  x $4,810.00 = $57,720.00 12              months  x $4,810.00 = $57,720.00 $0.00 $0.00 0.00%
4
5
6 Transportation - Firm Demand (Delivery Charge Firm DTQ) 2,595.4 GJ  x $11.765 = $366,418.56 2,595.4 GJ  x $12.496 = $389,185.44 $0.731 $22,766.88 4.70%
7
8
9 Delivery Charge - Firm MTQ 584,475.8 GJ  x $0.082 = $47,927.0156 584,475.8 GJ  x $0.087 = $50,849.3946 $0.005 $2,922.3790 0.60%

10 Rider 3   ESM 584,475.8 GJ  x ($0.022) = (12,858.4676) 584,475.8 GJ  x ($0.007) = (4,091.3306) $0.015 8,767.1370 1.81%
11 Rider 4   Delivery Rate Refund 584,475.8 GJ  x ($0.003) = (1,753.4274) 584,475.8 GJ  x $0.000 = 0.0000 $0.003 1,753.4274 0.36%
12 Transportation - Firm (Delivery Charge Firm MTQ) $33,315.12 $46,758.06 $13,442.94 2.77%
13
14
15 Delivery Charge - Interruptible MTQ 28,607.9 GJ  x $0.939 = $26,862.8181 28,607.9 GJ  x $0.991 = $28,350.4289 $0.052 $1,487.6108 0.31%
16 Rider 3   ESM 28,607.9 GJ  x ($0.022) = (629.3738) 28,607.9 GJ  x ($0.007) = (200.2553) $0.015 429.1185 0.09%
17 Rider 4   Delivery Rate Refund 28,607.9 GJ  x ($0.003) = (85.8237) 28,607.9 GJ  x $0.000 = 0.0000 $0.003 85.8237 0.02%
18 Transportation - Interruptible (Delivery Charge Interruptible MTQ) $26,147.62 $28,150.17 $2,002.55 0.41%
19
20
21 Non-Standard Charges (not forecast )
22 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
23
24
25 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
26
27
28 Total (with effective $/GJ rate) 584,475.8 $0.829 $484,537.30 584,475.8 $0.894 $522,749.67 $0.065 $38,212.37 7.89%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

ParticularNo.

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22A - LARGE INDUSTRIAL T-SERVICE

Volume Volume

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES



PAGE 10

Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 COLUMBIA SERVICE - EXCEPT ELKVIEW COAL
3 Basic Charge 12               months  x $4,537.00 = $54,444.00 12              months  x $4,537.00 = $54,444.00 $0.00 $0.00 0.00%
4
5 Transportation - Firm Demand (Delivery Charge Firm DTQ) 2,211.8 GJ  x $7.496 = $198,955.80 2,211.8 GJ  x $7.946 = $210,899.52 $0.450 $11,943.72 4.17%
6
7 Delivery Charge - Firm MTQ 457,345.8 GJ  x $0.080 = $36,587.6640 457,345.8 GJ  x $0.085 = $38,874.3930 $0.005 $2,286.7290 0.80%
8 Rider 3   ESM 457,345.8 GJ  x ($0.018) = (8,232.2244) 457,345.8 GJ  x ($0.005) = (2,286.7290) $0.013 5,945.4954 2.08%
9 Rider 4   Delivery Rate Refund 457,345.8 GJ  x ($0.003) = (1,372.0374) 457,345.8 GJ  x $0.000 = 0.0000 $0.003 1,372.0374 0.48%

10 Transportation - Firm (Delivery Charge Firm MTQ) $26,983.40 $36,587.66 $9,604.26 3.36%
11
12 Delivery Charge - Interruptible MTQ
13  - Apr. 1 to Nov. 1 6,732.4 GJ  x $0.747 = $5,029.1028 6,732.4 GJ  x $0.792 = $5,332.0608 $0.045 $302.9580 0.11%
14  - Nov. 1 to Apr. 1 0.0 GJ  x $1.076 = 0.0000 0.0 GJ  x $1.141 = 0.0000 $0.065 0.0000 0.00%
15 Rider 3   ESM 6,732.4 GJ  x ($0.018) = (121.1832) 6,732.4 GJ  x ($0.005) = (33.6620) $0.013 87.5212 0.03%
16 Rider 4   Delivery Rate Refund 6,732.4 GJ  x ($0.003) = (20.1972) 6,732.4 GJ  x $0.000 = 0.0000 $0.003 20.1972 0.01%
17 Transportation - Interruptible (Delivery Charge Interruptible MTQ $4,887.72 $5,298.40 $410.68 0.14%
18
19 Non-Standard Charges (not forecast )
20 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
21
22 Administration Charge 12             months  x $78.00 = $936.00 12            months  x $78.00 = $936.00 $0.00 $0.00 0.00%
23
24 Total (with effective $/GJ rate) 464,078.2 $0.617 $286,206.92 464,078.2 $0.664 $308,165.58 $0.047 $21,958.66 7.67%
25
26
27 COLUMBIA SERVICE -  ELKVIEW COAL
28 Basic Charge 12               months  x $4,537.00 = $54,444.00 12              months  x $4,537.00 = $54,444.00 $0.00 $0.00 0.00%
29
30 Transportation - Firm Demand (Delivery Charge Firm DTQ) 2,670.0 GJ  x $1.702 = $54,532.08 2,670.0 GJ  x $1.804 = $57,800.16 $0.102 $3,268.08 2.07%
31
32 Delivery Charge - Firm MTQ 631,553.5 GJ  x $0.080 = $50,524.2800 631,553.5 GJ  x $0.085 = $53,682.0475 $0.005 $3,157.7675 2.00%
33 Rider 3   ESM 631,553.5 GJ  x ($0.007) = (4,420.8745) 631,553.5 GJ  x $0.000 = 0.0000 $0.007 4,420.8745 2.80%
34 Rider 4   Delivery Rate Refund 631,553.5 GJ  x ($0.003) = (1,894.6605) 631,553.5 GJ  x $0.000 = 0.0000 $0.003 1,894.6605 1.20%
35 Transportation - Firm (Delivery Charge Firm MTQ) $44,208.75 $53,682.05 $9,473.30 6.00%
36
37 Delivery Charge - Interruptible MTQ
38  - Apr. 1 to Nov. 1 0.0 GJ  x $0.187 = $0.0000 0.0 GJ  x $0.198 = $0.0000 $0.011 $0.0000 0.00%
39  - Nov. 1 to Apr. 1 14,503.1 GJ  x $0.267 = 3,872.3277 14,503.1 GJ  x $0.283 = 4,104.3773 $0.016 232.0496 0.15%
40 Rider 3   ESM 14,503.1 GJ  x ($0.007) = (101.5217) 14,503.1 GJ  x $0.000 = 0.0000 $0.007 101.5217 0.06%
41 Rider 4   Delivery Rate Refund 14,503.1 GJ  x ($0.003) = (43.5093) 14,503.1 GJ  x $0.000 = 0.0000 $0.003 43.5093 0.03%
42 Transportation - Interruptible (Delivery Charge Interruptible MTQ $3,727.30 $4,104.38 $377.08 0.24%
43
44 Non-Standard Charges (not forecast )
45 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
46
47 Administration Charge 12             months  x $78.00 = $936.00 12            months  x $78.00 = $936.00 $0.00 $0.00 0.00%
48
49 Total (with effective $/GJ rate) 646,056.6 $0.244 $157,848.13 646,056.6 $0.265 $170,966.59 $0.021 $13,118.46 8.31%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

ParticularNo. EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

Volume Volume

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22B - LARGE INDUSTRIAL T-SERVICE
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $132.52 = $1,590.24 12              months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
4
5 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
6
7 Delivery Charge 4,100.0 GJ  x $2.136 = $8,757.6000 4,100.0 GJ  x $2.282 = $9,356.2000 $0.146 $598.6000 5.50%
8 Rider 3   ESM 4,100.0 GJ  x ($0.079) = (323.9000) 4,100.0 GJ  x ($0.023) = (94.3000) $0.056 229.6000 2.11%
9 Rider 4   Delivery Rate Refund 4,100.0 GJ  x ($0.022) = (90.2000) 4,100.0 GJ  x $0.000 = 0.0000 $0.022 90.2000 0.83%

10 Rider 5   RSAM 4,100.0 GJ  x $0.001 = 4.1000 4,100.0 GJ  x ($0.053) = (217.3000) ($0.054) (221.4000) -2.04%
11 Transportation - Firm $8,347.60 $9,044.60 $697.00 6.41%
12
13 Non-Standard Charges (not forecast )
14 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
15
16 Total (with effective $/GJ rate) 4,100.0 $2.652 $10,873.84 4,100.0 $2.822 $11,570.84 $0.170 $697.00 6.41%
17
18 INLAND SERVICE AREA
19 Basic Charge 12               months  x $132.52 = $1,590.24 12              months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
20
21 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
22
23 Delivery Charge 4,700.0 GJ  x $2.136 = $10,039.2000 4,700.0 GJ  x $2.282 = $10,725.4000 $0.146 $686.2000 5.67%
24 Rider 3   ESM 4,700.0 GJ  x ($0.079) = (371.3000) 4,700.0 GJ  x ($0.023) = (108.1000) $0.056 263.2000 2.18%
25 Rider 4   Delivery Rate Refund 4,700.0 GJ  x ($0.022) = (103.4000) 4,700.0 GJ  x $0.000 = 0.0000 $0.022 103.4000 0.85%
26 Rider 5   RSAM 4,700.0 GJ  x $0.001 = 4.7000 4,700.0 GJ  x ($0.053) = (249.1000) ($0.054) (253.8000) -2.10%
27 Transportation - Firm $9,569.20 $10,368.20 $799.00 6.61%
28
29 Non-Standard Charges (not forecast )
30 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
31
32 Total (with effective $/GJ rate) 4,700.0 $2.573 $12,095.44 4,700.0 $2.743 $12,894.44 $0.170 $799.00 6.61%
33
34 COLUMBIA SERVICE AREA
35 Basic Charge 12               months  x $132.52 = $1,590.24 12              months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
36
37 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
38
39 Delivery Charge 4,200.0 GJ  x $2.136 = $8,971.2000 4,200.0 GJ  x $2.282 = $9,584.4000 $0.146 $613.2000 5.54%
40 Rider 3   ESM 4,200.0 GJ  x ($0.079) = (331.8000) 4,200.0 GJ  x ($0.023) = (96.6000) $0.056 235.2000 2.12%
41 Rider 4   Delivery Rate Refund 4,200.0 GJ  x ($0.022) = (92.4000) 4,200.0 GJ  x $0.000 = 0.0000 $0.022 92.4000 0.83%
42 Rider 5   RSAM 4,200.0 GJ  x $0.001 = 4.2000 4,200.0 GJ  x ($0.053) = (222.6000) ($0.054) (226.8000) -2.05%
43 Transportation - Firm $8,551.20 $9,265.20 $714.00 6.45%
44
45 Non-Standard Charges (not forecast )
46 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
47
48 Total (with effective $/GJ rate) 4,200.0 $2.637 $11,077.44 4,200.0 $2.807 $11,791.44 $0.170 $714.00 6.45%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

ParticularNo. EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 23 - LARGE COMMERCIAL T-SERVICE

Volume Volume

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $587.00 = $7,044.00 12              months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
4
5 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
6
7 Transportation - Firm Demand 97.2 GJ  x $14.655 = $17,093.64 97.2 GJ  x $15.690 = $18,300.84 $1.035 $1,207.20 3.45%
8
9 Delivery Charge 19,086.2 GJ  x $0.593 = $11,318.1166 19,086.2 GJ  x $0.635 = $12,119.7370 $0.042 $801.6204 2.29%

10 Rider 3   ESM 19,086.2 GJ  x ($0.060) = (1,145.1720) 19,086.2 GJ  x ($0.017) = (324.4654) $0.043 820.7066 2.34%
11 Rider 4   Delivery Rate Refund 19,086.2 GJ  x ($0.012) = (229.0344) 19,086.2 GJ  x $0.000 = 0.0000 $0.012 229.0344 0.65%
12 Transportation - Firm $9,943.91 $11,795.27 $1,851.36 5.29%
13
14 Non-Standard Charges (not forecast )
15 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
16
17 Total (with effective $/GJ rate) 19,086.2 $1.835 $35,017.55 19,086.2 $1.995 $38,076.11 $0.160 $3,058.56 8.73%
18
19 INLAND SERVICE AREA
20 Basic Charge 12               months  x $587.00 = $7,044.00 12              months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
21
22 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
23
24 Transportation - Firm Demand 212.6 GJ  x $14.655 = $37,387.80 212.6 GJ  x $15.690 = $40,028.28 $1.035 $2,640.48 3.97%
25
26 Delivery Charge 40,670.5 GJ  x $0.593 = $24,117.6065 40,670.5 GJ  x $0.635 = $25,825.7675 $0.042 $1,708.1610 2.57%
27 Rider 3   ESM 40,670.5 GJ  x ($0.060) = (2,440.2300) 40,670.5 GJ  x ($0.017) = (691.3985) $0.043 1,748.8315 2.63%
28 Rider 4   Delivery Rate Refund 40,670.5 GJ  x ($0.012) = (488.0460) 40,670.5 GJ  x $0.000 = 0.0000 $0.012 488.0460 0.73%
29 Transportation - Firm $21,189.33 $25,134.37 $3,945.04 5.93%
30
31 Non-Standard Charges (not forecast )
32 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
33
34 Total (with effective $/GJ rate) 40,670.5 $1.636 $66,557.13 40,670.5 $1.798 $73,142.65 $0.162 $6,585.52 9.89%
35
36 COLUMBIA SERVICE
37 Basic Charge 12               months  x $587.00 = $7,044.00 12              months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
38
39 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
40
41 Transportation - Firm Demand 182.2 GJ  x $14.655 = $32,041.68 182.2 GJ  x $15.690 = $34,304.64 $1.035 $2,262.96 4.05%
42
43 Delivery Charge 30,357.8 GJ  x $0.593 = $18,002.1754 30,357.8 GJ  x $0.635 = $19,277.2030 $0.042 $1,275.0276 2.28%
44 Rider 3   ESM 30,357.8 GJ  x ($0.060) = (1,821.4680) 30,357.8 GJ  x ($0.017) = (516.0826) $0.043 1,305.3854 2.34%
45 Rider 4   Delivery Rate Refund 30,357.8 GJ  x ($0.012) = (364.2936) 30,357.8 GJ  x $0.000 = 0.0000 $0.012 364.2936 0.65%
46 Transportation - Firm $15,816.41 $18,761.12 $2,944.71 5.27%
47
48 Non-Standard Charges (not forecast )
49 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
50
51 Total (with effective $/GJ rate) 30,357.8 $1.839 $55,838.09 30,357.8 $2.011 $61,045.76 $0.172 $5,207.67 9.33%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

No. Particular

TERASEN GAS INC.

Volume Volume

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

DELIVERY MARGIN RELATED CHARGES CHANGES
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 25 - GENERAL FIRM T-SERVICE
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $880.00 = $10,560.00 12              months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
4
5 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
6
7 Delivery Charge 53,957.0 GJ  x $0.990 = $53,417.4300 53,957.0 GJ  x $1.057 = $57,032.5490 $0.067 $3,615.1190 5.78%
8 Rider 3   ESM 53,957.0 GJ  x ($0.036) = (1,942.4520) 53,957.0 GJ  x ($0.010) = (539.5700) $0.026 1,402.8820 2.24%
9 Rider 4   Delivery Rate Refund 53,957.0 GJ  x ($0.008) = (431.6560) 53,957.0 GJ  x $0.000 = 0.0000 $0.008 431.6560 0.69%

10 Transportation - Interruptible $51,043.32 $56,492.98 $5,449.66 8.71%
11
12 Non-Standard Charges (not forecast )
13 UOR,  Balancing gas, Backstopping Gas
14
15 Total (with effective $/GJ rate) 53,957.0 $1.159 $62,539.32 53,957.0 $1.260 $67,988.98 $0.101 $5,449.66 8.71%
16
17
18 INLAND SERVICE AREA
19 Basic Charge 12               months  x $880.00 = $10,560.00 12              months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
20
21 Administration Charge 12.0 months  x $78.00 = $936.00 12.0 months  x $78.00 = $936.00 $0.00 $0.00 0.00%
22
23 Delivery Charge 48,903.9 GJ  x $0.990 = $48,414.8610 48,903.9 GJ  x $1.057 = $51,691.4223 $0.067 $3,276.5613 5.67%
24 Rider 3   ESM 48,903.9 GJ  x ($0.036) = (1,760.5404) 48,903.9 GJ  x ($0.010) = (489.0390) $0.026 1,271.5014 2.20%
25 Rider 4   Delivery Rate Refund 48,903.9 GJ  x ($0.008) = (391.2312) 48,903.9 GJ  x $0.000 = 0.0000 $0.008 391.2312 0.68%
26 Transportation - Interruptible $46,263.09 $51,202.38 $4,939.29 8.55%
27
28
29 Non-Standard Charges (not forecast )
30 UOR,  Balancing gas, Backstopping Gas
31 48,903.9 $1.181 $57,759.09 48,903.9 $1.282 $62,698.38 $0.101 $4,939.29 8.55%
32 Total (with effective $/GJ rate)
33
34
35 COLUMBIA SERVICE AREA
36 Basic Charge 12               months  x $880.00 = $10,560.00 12              months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
37
38 Administration Charge 12.0 months  x $78.00 = $936.00 12.0 months  x $78.00 = $936.00 $0.00 $0.00 0.00%
39
40 Delivery Charge 7,733.8 GJ  x $0.990 = $7,656.4620 7,733.8 GJ  x $1.057 = $8,174.6266 $0.067 $518.1646 0.90%
41 Rider 3   ESM 7,733.8 GJ  x ($0.036) = (278.4168) 7,733.8 GJ  x ($0.010) = (77.3380) $0.026 201.0788 0.35%
42 Rider 4   Delivery Rate Refund 7,733.8 GJ  x ($0.008) = (61.8704) 7,733.8 GJ  x $0.000 = 0.0000 $0.008 61.8704 0.11%
43 Transportation - Interruptible $7,316.17 $8,097.29 $781.12 1.35%
44
45
46 Non-Standard Charges (not forecast )
47 UOR,  Balancing gas, Backstopping Gas
48 7,733.8 $2.432 $18,812.17 7,733.8 $2.533 $19,593.29 $0.101 $781.12 1.35%
49 Total (with effective $/GJ rate)

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

No. Particular

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

Volume Volume

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2010 RATES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 27 - INTERRUPTIBLE T-SERVICE



TERASEN GAS INC. - INLAND SERVICE AREA (APPLICABLE TO REVELSTOKE CUSTOMERS)
EFFECT ON REVELSTOKE RATE SCHEDULE 1, 2, AND 3 CUSTOMERS'  WITH RATE CHANGES Page 1

BCUC ORDER NO.  G-xx-09

Line
 No.

% of Previous
1     INLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2     
3     Rate 1 - Residential
4     Delivery Margin Related Charges
5     Basic Charge 12             months  x $11.84 = $142.08 12             months  x $11.84 = $142.08 $0.00 $0.00 0.00%
6     
7     Delivery Charge 50.0        GJ  x $2.961 = 148.0500 50.0          GJ  x $3.213 = 160.6500 $0.252 12.6000 1.42%
8     Rider 3   ESM 50.0        GJ  x ($0.132) = (6.6000)                50.0          GJ  x ($0.040) = (2.0000)                $0.092 4.6000 0.52%
9     Rider 4   Lochburn Land Sale Rebate 50.0        GJ  x ($0.035) = (1.7500)                50.0          GJ  x $0.000 = 0.00                     $0.035 1.7500 0.20%

10   Rider 5   RSAM 50.0        GJ  x $0.001 = 0.0500                 50.0          GJ  x ($0.053) = (2.6500)                ($0.054) (2.7000) -0.30%
11   Subtotal Delivery Margin Related Charges $2.795 $281.83 $3.120 $298.08 $16.25 1.83%
12   
13   Commodity Related Charges
14   Midstream Cost Recovery Charge 50.0        GJ  x $0.903 = $45.1500 50.0          GJ  x $0.903 = $45.1500 $0.000 $0.0000 0.00%
15   Cost of Gas 50.0        GJ  x $5.962 = 298.1000 50.0          GJ  x $5.962 = 298.1000 $0.000 0.0000 0.00%
16   Rider 1   Propane Surcharge 50.0        GJ  x $5.231 = 261.5500             50.0          GJ  x $5.231 = 261.5500             $0.000 0.0000 0.00%
17   Subtotal Commodity Related Charges $12.096 $604.80 $12.096 $604.80 $0.00 0.00%
18   
19   Total (with effective $/GJ rate) 50.0        $17.733 $886.63 50.0          $18.058 $902.88 $0.325 $16.25 1.83%
20   
21   Rate 2 - Small Commercial
22   Delivery Margin Related Charges
23   Basic Charge 12             months  x $24.84 = $298.08 12             months  x $24.84 = $298.08 $0.00 $0.00 0.00%
24   
25   Delivery Charge 250.0      GJ  x $2.479 = 619.7500 250.0        GJ  x $2.667 = 666.7500 $0.188 47.0000 1.29%
26   Rider 3   ESM 250.0      GJ  x ($0.100) = (25.0000)              250.0        GJ  x ($0.029) = (7.2500)                $0.071 17.7500 0.49%
27   Rider 4   Lochburn Land Sale Rebate 250.0      GJ  x ($0.029) = (7.2500)                250.0        GJ  x $0.000 = 0.00                     $0.029 7.2500 0.20%
28   Rider 5   RSAM 250.0      GJ  x $0.001 = 0.2500                 250.0        GJ  x ($0.053) = (13.2500)              ($0.054) (13.5000) -0.37%
29   Subtotal Delivery Margin Related Charges $2.351 $885.83 $2.585 $944.33 $58.50 1.61%
30   
31   Commodity Related Charges
32   Midstream Cost Recovery Charge 250.0      GJ  x $0.907 = $226.7500 250.0        GJ  x $0.907 = $226.7500 $0.000 $0.0000 0.00%
33   Cost of Gas 250.0      GJ  x $5.962 = 1,490.5000 250.0        GJ  x $5.962 = 1,490.5000 $0.000 0.0000 0.00%
34   Rider 1   Propane Surcharge 250.0      GJ  x $4.136 = 1,034.0000          250.0        GJ  x $4.136 = 1,034.0000          $0.000 0.0000 0.00%
35   Subtotal Commodity Related Charges $11.005 $2,751.25 $11.005 $2,751.25 $0.00 0.00%
36   
37   Total (with effective $/GJ rate) 250.0      $14.548 $3,637.08 250.0      $14.782 $3,695.58 $0.234 $58.50 1.61%
38   
39   Rate 3 - Large Commercial
40   Delivery Margin Related Charges
41   Basic Charge 12             months  x $132.52 = $1,590.24 12             months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
42   
43   Delivery Charge 4,500.0   GJ  x $2.136 = 9,612.0000 4,500.0     GJ  x $2.282 = 10,269.0000 $0.146 657.0000 1.09%
44   Rider 3   ESM 4,500.0   GJ  x ($0.079) = (355.5000)            4,500.0     GJ  x ($0.023) = (103.5000)            $0.056 252.0000 0.42%
45   Rider 4   Lochburn Land Sale Rebate 4,500.0   GJ  x ($0.021) = (94.5000)              4,500.0     GJ  x $0.000 = 0.00                     $0.021 94.5000 0.16%
46   Rider 5   RSAM 4,500.0   GJ  x $0.001 = 4.5000                 4,500.0     GJ  x ($0.053) = (238.5000)            ($0.054) (243.0000) -0.40%
47   Subtotal Delivery Margin Related Charges $2.037 $10,756.74 $2.206 $11,517.24 $760.50 1.26%
48   
49   Commodity Related Charges
50   Midstream Cost Recovery Charge 4,500.0   GJ  x $0.796 = $3,582.0000 4,500.0     GJ  x $0.796 = $3,582.0000 $0.000 $0.0000 0.00%
51   Cost of Gas 4,500.0   GJ  x $5.962 = 26,829.0000 4,500.0   GJ  x $5.962 = 26,829.0000 $0.000 0.0000 0.00%
52   Rider 1   Propane Surcharge 4,500.0   GJ  x $4.247 = 19,111.5000      4,500.0   GJ  x $4.247 = 19,111.5000      $0.000 0.0000 0.00%
53   Subtotal Commodity Related Charges $11.005 $49,522.50 $11.005 $49,522.50 $0.00 0.00%
54   
55   Total (with effective $/GJ rate) 4,500.0   $13.395 $60,279.24 4,500.0   $13.564 $61,039.74 $0.169 $760.50 1.26%

Notes:  Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals, consistent with actual invoice calculations.
Slight differences in totals due to rounding

Annual
EXISTING JULY 1, 2009 RATES PROPOSED JANUARY 1, 2010 RATES  Increase/DecreasePARTICULARS

Volume Volume



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 1

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 1
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 1: DELIVERY MARGIN

 RESIDENTIAL SERVICE EXISTING JULY 1, 2009 RATES RELATED CHARGES CHANGES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $11.84 $11.84 $11.84 $0.00 $0.00 $0.00 $11.84 $11.84 $11.84
3
4 Delivery Charge per GJ $2.961 $2.961 $2.961 $0.452 $0.452 $0.452 $3.413 $3.413 $3.413
5 Rider 3   ESM ($0.132) ($0.132) ($0.132) $0.086 $0.086 $0.086 ($0.046) ($0.046) ($0.046)
6 Rider 4   Delivery Rate Refund ($0.035) ($0.035) ($0.035) $0.035 $0.035 $0.035 $0.000 $0.000 $0.000
7 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.053) ($0.053) ($0.053) ($0.052) ($0.052) ($0.052)
8 Subtotal Delivery Margin Related Charges per GJ $2.795 $2.795 $2.795 $0.520 $0.520 $0.520 $3.315 $3.315 $3.315
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.942 $0.903 $0.981 $0.000 $0.000 $0.000 $0.942 $0.903 $0.981
13 Rider 8   Unbundling Recovery $0.073 $0.073 $0.073 $0.000 $0.000 $0.000 $0.073 $0.073 $0.073
14 Subtotal Midstream Related Charges per GJ $1.015 $0.976 $1.054 $0.000 $0.000 $0.000 $1.015 $0.976 $1.054
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $5.231 $0.000  $5.231
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $12.096 $0.000 $12.096
23  per GJ (Includes Rider 1, excludes Riders 8)

PROPOSED JANUARY 1, 2011 RATES



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 2

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 2
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 2: DELIVERY MARGIN

 SMALL COMMERCIAL SERVICE EXISTING JULY 1, 2009 RATES RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $24.84 $24.84 $24.84 $0.00 $0.00 $0.00 $24.84 $24.84 $24.84
3
4 Delivery Charge per GJ $2.479 $2.479 $2.479 $0.335 $0.335 $0.335 $2.814 $2.814 $2.814
5 Rider 3   ESM ($0.100) ($0.100) ($0.100) $0.066 $0.066 $0.066 ($0.034) ($0.034) ($0.034)
6 Rider 4   Delivery Rate Refund ($0.029) ($0.029) ($0.029) $0.029 $0.029 $0.029 $0.000 $0.000 $0.000
7 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.053) ($0.053) ($0.053) ($0.052) ($0.052) ($0.052)
8 Subtotal Delivery Margin Related Charges per GJ $2.351 $2.351 $2.351 $0.377 $0.377 $0.377 $2.728 $2.728 $2.728
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.947 $0.907 $0.986 $0.000 $0.000 $0.000 $0.947 $0.907 $0.986
13 Rider 8   Unbundling Recovery ($0.021) ($0.021) ($0.021) $0.000 $0.000 $0.000 ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $0.926 $0.886 $0.965 $0.000 $0.000 $0.000 $0.926 $0.886 $0.965
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $4.136 $0.000  $4.136
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $11.005 $0.000 $11.005
23  per GJ (Includes Rider 1, excludes Rider 8)

1



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 3

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 3
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 3: DELIVERY MARGIN

 LARGE COMMERCIAL SERVICE EXISTING JULY 1, 2009 RATES RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $132.52 $132.52 $132.52 $0.00 $0.00 $0.00 $132.52 $132.52 $132.52
3
4 Delivery Charge per GJ $2.136 $2.136 $2.136 $0.261 $0.261 $0.261 $2.397 $2.397 $2.397
5 Rider 3   ESM ($0.079) ($0.079) ($0.079) $0.052 $0.052 $0.052 ($0.027) ($0.027) ($0.027)
6 Rider 4   Delivery Rate Refund ($0.021) ($0.021) ($0.021) $0.021 $0.021 $0.021 $0.000 $0.000 $0.000
7 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.053) ($0.053) ($0.053) ($0.052) ($0.052) ($0.052)
8 Subtotal Delivery Margin Related Charges per GJ $2.037 $2.037 $2.037 $0.281 $0.281 $0.281 $2.318 $2.318 $2.318
9

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge per GJ $0.830 $0.796 $0.873 $0.000 $0.000 $0.000 $0.830 $0.796 $0.873
13 Rider 8   Unbundling Recovery ($0.021) ($0.021) ($0.021) $0.000 $0.000 $0.000 ($0.021) ($0.021) ($0.021)
14 Subtotal Midstream Related Charges per GJ $0.809 $0.775 $0.852 $0.000 $0.000 $0.000 $0.809 $0.775 $0.852
15
16 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
17
18
19 Rider 1 Propane Surcharge (Revelstoke only) $4.247 $0.000  $4.247
20
21
22 Cost of Gas Recovery Related Charges for Revelstoke $11.005 $0.000 $11.005
23  per GJ (Includes Rider 1, excludes Rider 8)



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 4

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 4
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 4: DELIVERY MARGIN

 SEASONAL SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $439.00 $439.00 $439.00 $0.00 $0.00 $0.00 $439.00 $439.00 $439.00
3
4 Delivery Charge per GJ
5 (a) Off-Peak Period $0.762 $0.762 $0.762 $0.135 $0.135 $0.135 $0.897 $0.897 $0.897
6 (b) Extension Period $1.539 $1.539 $1.539 $0.135 $0.135 $0.135 $1.674 $1.674 $1.674
7
8 Rider 3   ESM ($0.061) ($0.061) ($0.061) $0.050 $0.050 $0.050 ($0.011) ($0.011) ($0.011)
9 Rider 4   Delivery Rate Refund ($0.001) ($0.001) ($0.001) $0.001 $0.001 $0.001 $0.000 $0.000 $0.000

10
11 Commodity Related Charges
12 Commodity Cost Recovery Charge
13 (a) Off-Peak Period $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
14 (b) Extension Period $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
15
16 Midstream Cost Recovery Charge per GJ
17 (a) Off-Peak Period $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
18 (b) Extension Period $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
19
20
21 Subtotal Off -Peak Commodity Related Charges per GJ
22 (a) Off-Peak Period $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
23 (b) Extension Period $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
24
25
26
27 Unauthorized Gas Charge per gigajoule
28 during peak period
29
30
31 Total Variable Cost per gigajoule  between
32 (a) Off-Peak Period $7.332 $7.306 $7.382 $0.186 $0.186 $0.186 $7.518 $7.492 $7.568
33 (b) Extension Period $8.109 $8.083 $8.159 $0.186 $0.186 $0.186 $8.295 $8.269 $8.345

Balancing, Backstopping  and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping  and UOR per BCUC Order 
No. G-110-00.



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 5

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 5
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 5 DELIVERY MARGIN

 GENERAL FIRM SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $587.00 $587.00 $587.00 $0.00 $0.00 $0.00 $587.00 $587.00 $587.00
3
4 Demand Charge per gigajoule $14.655 $14.655 $14.655 $1.849 $1.849 $1.849 $16.504 $16.504 $16.504
5
6 Delivery Charge per GJ $0.593 $0.593 $0.593 $0.075 $0.075 $0.075 $0.668 $0.668 $0.668
7
8 Rider 3   ESM ($0.060) ($0.060) ($0.060) $0.040 $0.040 $0.040 ($0.020) ($0.020) ($0.020)
9 Rider 4   Delivery Rate Refund ($0.018) ($0.018) ($0.018) $0.018 $0.018 $0.018 $0.000 $0.000 $0.000

10
11
12 Commodity Related Charges
13 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
14 Midstream Cost Recovery Charge per GJ $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
15 Subtotal Commodity Related Charges per GJ $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
16
17
18
19 Total Variable Cost per gigajoule $7.147 $7.121 $7.197 $0.133 $0.133 $0.133 $7.280 $7.254 $7.330



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 6

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 6
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 6: DELIVERY MARGIN

 NGV - STATIONS EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $61.00 $61.00 $61.00 $0.00 $0.00 $0.00 $61.00 $61.00 $61.00
3
4 Delivery Charge per GJ $3.398 $3.398 $3.398 $0.356 $0.356 $0.356 $3.754 $3.754 $3.754
5
6 Rider 3   ESM ($0.110) ($0.110) ($0.110) $0.077 $0.077 $0.077 ($0.033) ($0.033) ($0.033)
7 Rider 4   Delivery Rate Refund ($0.019) ($0.019) ($0.019) $0.019 $0.019 $0.019 $0.000 $0.000 $0.000
8
9

10 Commodity Related Charges
11 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
12 Midstream Cost Recovery Charge per GJ $0.471 $0.446 $0.446 $0.000 $0.000 $0.000 $0.471 $0.446 $0.446
13 Subtotal Commodity Related Charges per GJ $6.433 $6.408 $6.408 $0.000 $0.000 $0.000 $6.433 $6.408 $6.408
14
15
16 Total Variable Cost per gigajoule $9.702 $9.677 $9.677 $0.452 $0.452 $0.452 $10.154 $10.129 $10.129



TERASEN GAS INC.
CALCULATION OF CUSTOMERS' RATES AND TARIFF CONTINUITY PAGE 7 

PROPOSED JANUARY 1, 2011 RATES SCHEDULE 7
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 7: DELIVERY MARGIN

 INTERRUPTIBLE SALES EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Delivery Margin Related Charges
2 Basic Charge per month $880.00 $880.00 $880.00 $0.00 $0.00 $0.00 $880.00 $880.00 $880.00
3
4 Delivery Charge per GJ $0.990 $0.990 $0.990 $0.120 $0.120 $0.120 $1.110 $1.110 $1.110
5
6 Rider 3   ESM ($0.036) ($0.036) ($0.036) $0.024 $0.024 $0.024 ($0.012) ($0.012) ($0.012)
7 Rider 4   Delivery Rate Refund $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
8
9 Commodity Related Charges

10 Cost of Gas (Commodity Cost Recovery Charge) per GJ $5.962 $5.962 $5.962 $0.000 $0.000 $0.000 $5.962 $5.962 $5.962
11 Midstream Cost Recovery Charge per GJ $0.670 $0.644 $0.720 $0.000 $0.000 $0.000 $0.670 $0.644 $0.720
12 Subtotal Commodity Related Charges per GJ $6.632 $6.606 $6.682 $0.000 $0.000 $0.000 $6.632 $6.606 $6.682
13
14
15
16 Charges per gigajoule for UOR Gas
17
18
19
20
21
22 Total Variable Cost per gigajoule $7.586 $7.560 $7.636 $0.144 $0.144 $0.144 $7.730 $7.704 $7.780

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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PROPOSED JANUARY 1, 2011 RATES SCHEDULE 22
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22: DELIVERY MARGIN 
LARGE INDUSTRIAL T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $3,664.00 $3,664.00 $3,664.00 $0.00 $0.00 $0.00 $3,664.00 $3,664.00 $3,664.00
2
3 Delivery Charge per gigajoule (Interr. MTQ) $0.733 $0.733 $0.733 $0.080 $0.080 $0.080 $0.813 $0.813 $0.813
4
5 Rider 3   ESM ($0.023) ($0.023) ($0.023) $0.015 $0.015 $0.015 ($0.008) ($0.008) ($0.008)
6 Rider 4   Delivery Rate Refund ($0.005) ($0.005) ($0.005) $0.005 $0.005 $0.005 $0.000 $0.000 $0.000
7
8
9 Charges per gigajoule for UOR Gas

10
11
12 Demand Surcharge per gigajoule $17.00 $17.00 $17.00 $0.00 $0.00 $0.00 $17.00 $17.00 $17.00
13
14
15 Balancing Service per gigajoule
16   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.30 n/a $0.00 $0.00 n/a $0.30 $0.30 n/a 
17   (b) between and including Nov. 1 and Mar. 31 $1.10 $1.10 n/a $0.00 $0.00 n/a $1.10 $1.10 n/a 
18
19
20 Charges per gigajoule for Backstopping Gas
21
22
23
24 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
25
26
27
28
29 Total Variable Cost per gigajoule $0.705 $0.705 $0.705 $0.100 $0.100 $0.100 $0.805 $0.805 $0.805

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.
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PROPOSED JANUARY 1, 2011 RATES SCHEDULE 22A
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22A:
LARGE INDUSTRIAL T-SERVICE

Line DELIVERY MARGIN 
No. Particulars EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

(1) (2) (3) (4)

1 INLAND SERVICE AREA
2
3 Basic Charge per Month $4,810.00 $0.00 $4,810.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $11.765 $1.306 $13.071
7 (b) Firm MTQ $0.082 $0.009 $0.091
8
9 Delivery Charge per gigajoule - Interr MTQ $0.939 $0.092 $1.031

10
11 Rider 3   ESM ($0.022) $0.014 ($0.008)
12 Rider 4   Delivery Rate Refund ($0.003) $0.003 $0.000
13
14
15 Charges per gigajoule for UOR Gas
16
17
18 Demand Surchage per gigajoule $17.00 $0.00 $17.00
19
20 Balancing Service per gigajoule
21   (a) between and including Apr. 1 and Oct. 31 $0.30 $0.00 $0.30
22   (b) between and including Nov. 1 and Mar. 31 $1.10 $0.00 $1.10
23
24
25 Charges per gigajoule for Backstopping Gas
26
27
28 Replacement Gas Sumas Daily Price Sumas Daily Price
29 plus 20 Percent plus 20 Percent
30
31 Administration Charge per Month $78.00 $0.00 $78.00
32
33 Total Variable Cost per gigajoule
34   (a)  Firm MTQ $0.057 $0.026 $0.083
35   (b)  Interruptible MTQ $0.914 $0.109 $1.023

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.

Balancing, Backstopping and UOR per BCUC
Order No. G-110-00.
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PROPOSED JANUARY 1, 2011 RATES SCHEDULE 22B
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22B:
LARGE INDUSTRIAL T-SERVICE DELIVERY MARGIN 

EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES
Line Columbia Elkview Columbia Elkview Columbia Elkview
No. Particulars Except Elkview Coal Except Elkview Coal Except Elkview Coal

(1) -2  (3)  (4)  (5) -6 -7

1 COLUMBIA SERVICE AREA
2
3 Basic Charge per Month $4,537.00 $4,537.00 $0.00 $0.00 $4,537.00 $4,537.00
4
5 Delivery Charge per gigajoule - Firm
6 (a) Firm DTQ $7.496 $1.702 $0.800 $0.182 $8.296 $1.884
7 (b) Firm MTQ $0.080 $0.080 $0.009 $0.009 $0.089 $0.089
8
9 Delivery Charge per gigajoule - Interr MTQ

10   (a) between and including Apr. 1 and Oct. 31 $0.747 $0.187 $0.080 $0.020 $0.827 $0.207
11   (b) between and including Nov. 1 and Mar.31 $1.076 $0.267 $0.115 $0.028 $1.191 $0.295
12
13 Rider 3   ESM ($0.018) ($0.007) $0.013 $0.005 ($0.005) ($0.002)
14 Rider 4   Delivery Rate Refund ($0.003) ($0.003) $0.003 $0.003 $0.000 $0.000
15
16
17 Charges per gigajoule for UOR Gas
18
19
20 Demand Surchage per gigajoule $17.00 $17.00 $0.00 $0.00 $17.00 $17.00
21
22
23 Charges per gigajoule for Backstopping Gas
24
25
26 Administration Charge per Month $78.00 $78.00 $0.00 $0.00 $78.00 $78.00
27

28
29 Total Variable Cost per gigajoule
30   (a)  Firm MTQ $0.059 $0.070 $0.025 $0.017 $0.084 $0.087
31   (b)  Interruptible MTQ  -  Summer $0.726 $0.177 $0.096 $0.028 $0.822 $0.205
32                                      -     Winter $1.055 $0.257 $0.131 $0.036 $1.186 $0.293

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No.  G-110-00.
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PROPOSED JANUARY 1, 2011 RATES             SCHEDULE 23
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 23: DELIVERY MARGIN 
LARGE COMMERCIAL T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $132.52 $132.52 $132.52 $0.00 $0.00 $0.00 $132.52 $132.52 $132.52
2
3 Delivery Charge per gigajoule $2.136 $2.136 $2.136 $0.261 $0.261 $0.261 $2.397 $2.397 $2.397
4
5
6 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
7
8 Sales
9   (a) Charge per gigajoule for Balancing Gas  

10   (b) Charge per gigajoule for Backstopping Gas  
11   (c) Replacement Gas
12   (d) Charge per gigajoule for UOR Gas
13
14 Rider 3   ESM ($0.079) ($0.079) ($0.079) $0.052 $0.052 $0.052 ($0.027) ($0.027) ($0.027)
15 Rider 4   Delivery Rate Refund ($0.022) ($0.022) ($0.022) $0.022 $0.022 $0.022 $0.000 $0.000 $0.000
16 Rider 5   RSAM $0.001 $0.001 $0.001 ($0.053) ($0.053) ($0.053) ($0.052) ($0.052) ($0.052)
17
18
19
20 Total Variable Cost per gigajoule $2.036 $2.036 $2.036 $0.282 $0.282 $0.282 $2.318 $2.318 $2.318

Balancing, Backstopping, Replacement and 
UOR  per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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PROPOSED JANUARY 1, 2011 RATES SCHEDULE 25
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 25 DELIVERY MARGIN 
 GENERAL FIRM T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $587.00 $587.00 $587.00 $0.00 $0.00 $0.00 $587.00 $587.00 $587.00
2
3 Demand Charge per gigajoule $14.655 $14.655 $14.655 $1.849 $1.849 $1.849 $16.504 $16.504 $16.504
4
5 Delivery Charge per gigajoule (Interr. MTQ) $0.593 $0.593 $0.593 $0.075 $0.075 $0.075 $0.668 $0.668 $0.668
6
7 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
8
9

10 Sales
11   (a) Charge per gigajoule for Balancing Gas  
12   (b) Charge per gigajoule for Backstopping Gas  
13   (c) Replacement Gas
14   (d) Charge per gigajoule for UOR Gas
15
16
17 Rider 3   ESM ($0.060) ($0.060) ($0.060) $0.040 $0.040 $0.040 ($0.020) ($0.020) ($0.020)
18 Rider 4   Delivery Rate Refund ($0.012) ($0.012) ($0.012) $0.012 $0.012 $0.012 $0.000 $0.000 $0.000
19
20
21
22 Total Variable Cost per gigajoule $0.521 $0.521 $0.521 $0.127 $0.127 $0.127 $0.648 $0.648 $0.648

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.

Balancing, Backstopping, Replacement and 
UOR per BCUC Order No. G-110-00.
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PROPOSED JANUARY 1, 2011 RATES SCHEDULE 27
BCUC ORDER NO.  G-xx-09

 RATE SCHEDULE 27: DELIVERY MARGIN 
 INTERRUPTIBLE T-SERVICE EFFECTIVE APRIL 1, 2009 RELATED CHARGES CHANGES PROPOSED JANUARY 1, 2011 RATES

Line Lower Lower Lower
No. Particulars Mainland Inland Columbia Mainland Inland Columbia Mainland Inland Columbia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Basic Charge per Month $880.00 $880.00 $880.00 $0.00 $0.00 $0.00 $880.00 $880.00 $880.00
2
3
4 Delivery Charge per gigajoule (Interr. MTQ) $0.990 $0.990 $0.990 $0.120 $0.120 $0.120 $1.110 $1.110 $1.110
5
6 Administration Charge per Month $78.00 $78.00 $78.00 $0.00 $0.00 $0.00 $78.00 $78.00 $78.00
7
8

9 Sales
10   (a) Charge per gigajoule for Balancing Gas  
11   (b) Charge per gigajoule for Backstopping Gas  
12   (d) Charge per gigajoule for UOR Gas
13
17 Rider 3   ESM ($0.036) ($0.036) ($0.036) $0.024 $0.024 $0.024 ($0.012) ($0.012) ($0.012)
18 Rider 4   Delivery Rate Refund ($0.008) ($0.008) ($0.008) $0.008 $0.008 $0.008 $0.000 $0.000 $0.000
19
20
21
22 Total Variable Cost per gigajoule $0.946 $0.946 $0.946 $0.152 $0.152 $0.152 $1.098 $1.098 $1.098

Balancing, Backstopping and UOR per BCUC 
Order No. G-110-00.

Balancing, Backstopping and UOR per 
BCUC Order No. G-110-00.
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BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 1 - RESIDENTIAL SERVICE  
Line

% of Previous
1    LOWER MAINLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2    Delivery Margin Related Charges
3    Basic Charge 12             months  x $11.84 = $142.08 12           months  x $11.84 = $142.08 $0.00 $0.00 0.00%
4    
5    Delivery Charge 95.0          GJ  x $2.961 = 281.2950 95.0        GJ  x $3.413 = 324.2350 $0.452 42.9400             4.01%
6    Rider 3   ESM 95.0          GJ  x ($0.132) = (12.5400)                   95.0        GJ  x ($0.046) = (4.3700)                     $0.086 8.1700               0.76%
7    Rider 4   Delivery Rate Refund 95.0          GJ  x ($0.035) = (3.3250)                     95.0        GJ  x $0.000 = 0.00                          $0.035 3.3250               0.31%
8    Rider 5   RSAM 95.0          GJ  x $0.001 = 0.0950                      95.0        GJ  x ($0.052) = (4.9400)                     ($0.053) (5.0350)              -0.47%
9    Subtotal Delivery Margin Related Charges $407.61 $457.01 $49.40 4.61%

10  
11  Commodity Related Charges
12  Midstream Cost Recovery Charge 95.0          GJ  x $0.942 = $89.4900 95.0        GJ  x $0.942 = $89.4900 $0.000 $0.0000 0.00%
13  Rider 8   Unbundling Recovery 95.0          GJ  x $0.073 = 6.9350                      95.0        GJ  x $0.073 = 6.9350                      $0.000 0.0000 0.00%
14  Midstream Related Charges Subtotal $96.43 $96.43 $0.00 0.00%
15  
16  Cost of Gas (Commodity Cost Recovery Charge) 95.0          GJ  x $5.962 = $566.39 95.0        GJ  x $5.962 = $566.39 $0.000 $0.00 0.00%
17  Subtotal Commodity Related Charges $662.82 $662.82 $0.00 0.00%
18  
19  Total (with effective $/GJ rate) 95.0          $11.268 $1,070.43 95.0        $11.788 $1,119.83 $0.520 $49.40 4.61%
20  
21  INLAND SERVICE AREA
22  Delivery Margin Related Charges
23  Basic Charge 12             months  x $11.84 = $142.08 12           months  x $11.84 = $142.08 $0.00 $0.00 0.00%
24  
25  Delivery Charge 75.0          GJ  x $2.961 = 222.0750 75.0        GJ  x $3.413 = 255.9750 $0.452 33.9000             3.89%
26  Rider 3   ESM 75.0          GJ  x ($0.132) = (9.9000)                     75.0        GJ  x ($0.046) = (3.4500)                     $0.086 6.4500               0.74%
27  Rider 4   Delivery Rate Refund 75.0          GJ  x ($0.035) = (2.6250)                     75.0        GJ  x $0.000 = 0.00                          $0.035 2.6250               0.30%
28  Rider 5   RSAM 75.0          GJ  x $0.001 = 0.0750                      75.0        GJ  x ($0.052) = (3.9000)                     ($0.053) (3.9750)              -0.46%
29  Subtotal Delivery Margin Related Charges $351.71 $390.71 $39.00 4.47%
30  
31  Commodity Related Charges
32  Midstream Cost Recovery Charge 75.0          GJ  x $0.903 = $67.7250 75.0        GJ  x $0.903 = $67.7250 $0.000 $0.0000 0.00%
33  Rider 8   Unbundling Recovery 75.0          GJ  x $0.073 = 5.4750                      75.0        GJ  x $0.073 = 5.4750                      $0.000 0.0000 0.00%
34  Midstream Related Charges Subtotal $73.20 $73.20 $0.00 0.00%
35  
36  Cost of Gas (Commodity Cost Recovery Charge) 75.0          GJ  x $5.962 = $447.15 75.0        GJ  x $5.962 = $447.15 $0.000 $0.00 0.00%
37  Subtotal Commodity Related Charges $520.35 $520.35 $0.00 0.00%
38  
39  Total (with effective $/GJ rate) 75.0         $11.627 $872.06 75.0      $12.147 $911.06 $0.520 $39.00 4.47%
40  
41  COLUMBIA  SERVICE AREA
42  Delivery Margin Related Charges
43  Basic Charge 12             months  x $11.84 = $142.08 12           months  x $11.84 = $142.08 $0.00 $0.00 0.00%
44  
44  Delivery Charge 80.0          GJ  x $2.961 = 236.8800 80.0        GJ  x $3.413 = 273.0400 $0.452 36.1600             3.90%
45  Rider 3   ESM 80.0          GJ  x ($0.132) = (10.5600)                   80.0        GJ  x ($0.046) = (3.6800)                     $0.086 6.8800               0.74%
46  Rider 4   Delivery Rate Refund 80.0          GJ  x ($0.035) = (2.8000)                     80.0        GJ  x $0.000 = 0.00                          $0.035 2.8000               0.30%
47  Rider 5   RSAM 80.0          GJ  x $0.001 = 0.0800                      80.0        GJ  x ($0.052) = (4.1600)                     ($0.053) (4.2400)              -0.46%
48  Subtotal Delivery Margin Related Charges $365.68 $407.28 $41.60 4.49%
49  
50  Commodity Related Charges
51  Midstream Cost Recovery Charge 80.0          GJ  x $0.981 = $78.4800 80.0        GJ  x $0.981 = $78.4800 $0.000 $0.0000 0.00%
52  Rider 8   Unbundling Recovery 80.0          GJ  x $0.073 = 5.8400                      80.0        GJ  x $0.073 = 5.8400                      $0.000 0.0000 0.00%
53  Midstream Related Charges Subtotal $84.32 $84.32 $0.00 0.00%
54  
55  Cost of Gas (Commodity Cost Recovery Charge) 80.0          GJ  x $5.962 = $476.96 80.0        GJ  x $5.962 = $476.96 $0.000 $0.00 0.00%
56  Subtotal Commodity Related Charges $561.28 80.0        $561.28 $0.00 0.00%
57  
58  Total (with effective $/GJ rate) 80.0         $11.587 $926.96 80.0      $12.107 $968.56 $0.520 $41.60 4.49%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

Annual
EXISTING JULY 1, 2009 RATES PROPOSED JANUARY 1, 2011 RATES  Increase/DecreaseParticular

Volume Volume

No.
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BCUC ORDER NO.  G-xx-09

Line Annual

% of Previous
1    LOWER MAINLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bill
2    Delivery Margin Related Charges
3    Basic Charge 12             months  x $24.84 = $298.08 12            months  x $24.84 = $298.08 $0.00 $0.00 0.00%
4    
5    Delivery Charge 300.0        GJ  x $2.479 = 743.7000 300.0 GJ  x $2.814 = 844.2000 $0.335 100.5000           3.27%
6    Rider 3   ESM 300.0 GJ  x ($0.100) = (30.0000)                   300.0 GJ  x ($0.034) = (10.2000)                   $0.066 19.8000             0.64%
7    Rider 4   Delivery Rate Refund 300.0 GJ  x ($0.029) = (8.7000)                     300.0 GJ  x $0.000 = 0.00                          $0.029 8.7000               0.28%
8    Rider 5   RSAM 300.0 GJ  x $0.001 = 0.3000                      300.0 GJ  x ($0.052) = (15.6000)                   ($0.053) (15.9000)            -0.52%
9    Subtotal Delivery Margin Related Charges $1,003.38 $1,116.48 $113.10 3.68%

10  
11  Commodity Related Charges
12  Midstream Cost Recovery Charge 300.0 GJ  x $0.947 = $284.1000 300.0 GJ  x $0.947 = $284.1000 $0.000 $0.0000 0.00%
13  Rider 8   Unbundling Recovery 300.0 GJ  x ($0.021) = (6.3000)                     300.0 GJ  x ($0.021) = (6.3000)                     $0.000 0.0000 0.00%
14  Midstream Related Charges Subtotal $277.80 $277.80 $0.00 0.00%
15  
16  Cost of Gas (Commodity Cost Recovery Charge) 300.0 GJ  x $5.962 = $1,788.60 300.0 GJ  x $5.962 = $1,788.60 $0.000 $0.00 0.00%
17  Subtotal Commodity Related Charges $2,066.40 $2,066.40 $0.00 0.00%
18  
19  Total (with effective $/GJ rate) 300.0 $10.233 $3,069.78 300.0 $10.610 $3,182.88 $0.377 $113.10 3.68%
20  
21  INLAND SERVICE AREA
22  Delivery Margin Related Charges
23  Basic Charge 12             months  x $24.84 = $298.08 12            months  x $24.84 = $298.08 $0.00 $0.00 0.00%
24  
25  Delivery Charge 250.0        GJ  x $2.479 = 619.7500 250.0 GJ  x $2.814 = 703.5000 $0.335 83.7500             3.22%
26  Rider 3   ESM 250.0 GJ  x ($0.100) = (25.0000)                   250.0 GJ  x ($0.034) = (8.5000)                     $0.066 16.5000             0.64%
27  Rider 4   Delivery Rate Refund 250.0 GJ  x ($0.029) = (7.2500)                     250.0 GJ  x $0.000 = 0.00                          $0.029 7.2500               0.28%
28  Rider 5   RSAM 250.0 GJ  x $0.001 = 0.2500                      250.0 GJ  x ($0.052) = (13.0000)                   ($0.053) (13.2500)            -0.51%
29  Subtotal Delivery Margin Related Charges $885.83 $980.08 $94.25 3.63%
30  
31  Commodity Related Charges
32  Midstream Cost Recovery Charge 250.0 GJ  x $0.907 = $226.7500 250.0 GJ  x $0.907 = $226.7500 $0.000 $0.0000 0.00%
33  Rider 8   Unbundling Recovery 250.0 GJ  x ($0.021) = (5.2500)                     250.0 GJ  x ($0.021) = (5.2500)                     $0.000 0.0000 0.00%
34  Midstream Related Charges Subtotal $221.50 $221.50 $0.00 0.00%
35  
36  Cost of Gas (Commodity Cost Recovery Charge) 250.0 GJ  x $5.962 = $1,490.50 250.0 GJ  x $5.962 = $1,490.50 $0.000 $0.00 0.00%
37  Subtotal Commodity Related Charges $1,712.00 $1,712.00 $0.00 0.00%
38  
39  Total (with effective $/GJ rate) 250.0       $10.391 $2,597.83 250.0    $10.768 $2,692.08 $0.377 $94.25 3.63%
40  
41  COLUMBIA  SERVICE AREA
42  Delivery Margin Related Charges
43  Basic Charge 12             months  x $24.84 = $298.08 12            months  x $24.84 = $298.08 $0.00 $0.00 0.00%
44  
45  Delivery Charge 320.0        GJ  x $2.479 = 793.2800 320.0 GJ  x $2.814 = 900.4800 $0.335 107.2000           3.28%
46  Rider 3   ESM 320.0 GJ  x ($0.100) = (32.0000)                   320.0 GJ  x ($0.034) = (10.8800)                   $0.066 21.1200             0.65%
47  Rider 4   Delivery Rate Refund 320.0 GJ  x ($0.029) = (9.2800)                     320.0 GJ  x $0.000 = 0.00                          $0.029 9.2800               0.28%
48  Rider 5   RSAM 320.0 GJ  x $0.001 = 0.3200                      320.0 GJ  x ($0.052) = (16.6400)                   ($0.053) (16.9600)            -0.52%
49  Subtotal Delivery Margin Related Charges $1,050.40 $1,171.04 $120.64 3.69%
50  
51  Commodity Related Charges
52  Midstream Cost Recovery Charge 320.0 GJ  x $0.986 = $315.5200 320.0 GJ  x $0.986 = $315.5200 $0.000 $0.0000 0.00%
53  Rider 8   Unbundling Recovery 320.0 GJ  x ($0.021) = (6.7200)                     320.0 GJ  x ($0.021) = (6.7200)                     $0.000 0.0000 0.00%
54  Midstream Related Charges Subtotal $308.80 $308.80 $0.00 0.00%
55  
56  Cost of Gas (Commodity Cost Recovery Charge) 320.0 GJ  x $5.962 = $1,907.84 320.0 GJ  x $5.962 = $1,907.84 $0.000 $0.00 0.00%
57  Subtotal Commodity Related Charges $2,216.64 $2,216.64 $0.00 0.00%
58  
59  Total (with effective $/GJ rate) 320.0       $10.210 $3,267.04 320.0    $10.587 $3,387.68 $0.377 $120.64 3.69%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

Volume Volume

RATE SCHEDULE 2 -SMALL COMMERCIAL SERVICE

EXISTING JULY 1, 2009 RATES PROPOSED JANUARY 1, 2011 RATES  Increase/DecreaseParticularNo.



TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES PAGE 3

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 3 - LARGE COMMERCIAL SERVICE
Line Annual

% of Previous
1    LOWER MAINLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2    Delivery Margin Related Charges
3    Basic Charge 12   months  x $132.52 = $1,590.24 12  months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
4    
5    Delivery Charge 2,800.0     GJ  x $2.136 = 5,980.8000 2,800.0 GJ  x $2.397 = 6,711.6000 $0.261 730.8000           2.78%
6    Rider 3   ESM 2,800.0 GJ  x ($0.079) = (221.2000)                 2,800.0 GJ  x ($0.027) = (75.6000)                   $0.052 145.6000           0.55%
7    Rider 4   Delivery Rate Refund 2,800.0 GJ  x ($0.021) = (58.8000)                   2,800.0 GJ  x $0.000 = 0.00                          $0.021 58.8000             0.22%
8    Rider 5   RSAM 2,800.0 GJ  x $0.001 = 2.8000                      2,800.0 GJ  x ($0.052) = (145.6000)                 ($0.053) (148.4000)          -0.57%
9    Subtotal Delivery Margin Related Charges $7,293.84 $8,080.64 $786.80 3.00%

10  
11  Commodity Related Charges
12  Midstream Cost Recovery Charge 2,800.0 GJ  x $0.830 = $2,324.0000 2,800.0 GJ  x $0.830 = $2,324.0000 $0.000 $0.0000 0.00%
13  Rider 8   Unbundling Recovery 2,800.0 GJ  x ($0.021) = (58.8000)                   2,800.0 GJ  x ($0.021) = (58.8000)                   $0.000 0.0000 0.00%
14  Midstream Related Charges Subtotal $2,265.20 $2,265.20 $0.00 0.00%
15  
16  Cost of Gas (Commodity Cost Recovery Charge) 2,800.0 GJ  x $5.962 = $16,693.60 2,800.0 GJ  x $5.962 = $16,693.60 $0.000 $0.00 0.00%
17  Subtotal Commodity Related Charges $18,958.80 $18,958.80 $0.00 0.00%
18  
19  Total (with effective $/GJ rate) 2,800.0    $9.376 $26,252.64 2,800.0 $9.657 $27,039.44 $0.281 $786.80 3.00%
20  
21  INLAND SERVICE AREA
22  Delivery Margin Related Charges
23  Basic Charge 12   months  x $132.52 = $1,590.24 12  months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
24  
25  Delivery Charge 2,600.0     GJ  x $2.136 = 5,553.6000 2,600.0 GJ  x $2.397 = 6,232.2000 $0.261 678.6000           2.78%
26  Rider 3   ESM 2,600.0 GJ  x ($0.079) = (205.4000)                 2,600.0 GJ  x ($0.027) = (70.2000)                   $0.052 135.2000           0.55%
27  Rider 4   Delivery Rate Refund 2,600.0 GJ  x ($0.021) = (54.6000)                   2,600.0 GJ  x $0.000 = 0.00                          $0.021 54.6000             0.22%
28  Rider 5   RSAM 2,600.0 GJ  x $0.001 = 2.6000                      2,600.0 GJ  x ($0.052) = (135.2000)                 ($0.053) (137.8000)          -0.56%
29  Subtotal Delivery Margin Related Charges $6,886.44 $7,617.04 $730.60 2.99%
30  
31  Commodity Related Charges
32  Midstream Cost Recovery Charge 2,600.0 GJ  x $0.796 = $2,069.6000 2,600.0 GJ  x $0.796 = $2,069.6000 $0.000 $0.0000 0.00%
33  Rider 8   Unbundling Recovery 2,600.0 GJ  x ($0.021) = (54.6000)                   2,600.0 GJ  x ($0.021) = (54.6000)                   $0.000 0.0000 0.00%
34  Midstream Related Charges Subtotal $2,015.00 $2,015.00 $0.00 0.00%
35  
36  Cost of Gas (Commodity Cost Recovery Charge) 2,600.0 GJ  x $5.962 = $15,501.20 2,600.0 GJ  x $5.962 = $15,501.20 $0.000 $0.00 0.00%
37  Subtotal Commodity Related Charges $17,516.20 $17,516.20 $0.00 0.00%
38  
39  Total (with effective $/GJ rate) 2,600.0    $9.386 $24,402.64 2,600.0 $9.667 $25,133.24 $0.281 $730.60 2.99%
40  
41  COLUMBIA  SERVICE AREA
42  Delivery Margin Related Charges
43  Basic Charge 12   months  x $132.52 = $1,590.24 12  months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
44  
45  Delivery Charge 3,300.0     GJ  x $2.136 = 7,048.8000 3,300.0 GJ  x $2.397 = 7,910.1000 $0.261 861.3000           2.80%
46  Rider 3   ESM 3,300.0 GJ  x ($0.079) = (260.7000)                 3,300.0 GJ  x ($0.027) = (89.1000)                   $0.052 171.6000           0.56%
47  Rider 4   Delivery Rate Refund 3,300.0 GJ  x ($0.021) = (69.3000)                   3,300.0 GJ  x $0.000 = 0.00                          $0.021 69.3000             0.23%
48  Rider 5   RSAM 3,300.0 GJ  x $0.001 = 3.3000                      3,300.0 GJ  x ($0.052) = (171.6000)                 ($0.053) (174.9000)          -0.57%
49  Subtotal Delivery Margin Related Charges $8,312.34 $9,239.64 $927.30 3.01%
50  
51  Commodity Related Charges
52  Midstream Cost Recovery Charge 3,300.0 GJ  x $0.873 = $2,880.9000 3,300.0 GJ  x $0.873 = $2,880.9000 $0.000 $0.0000 0.00%
53  Rider 8   Unbundling Recovery 3,300.0 GJ  x ($0.021) = (69.3000)                   3,300.0 GJ  x ($0.021) = (69.3000)                   $0.000 0.0000 0.00%
54  Midstream Related Charges Subtotal $2,811.60 $2,811.60 $0.00 0.00%
55  
56  Cost of Gas (Commodity Cost Recovery Charge) 3,300.0 GJ  x $5.962 = $19,674.60 3,300.0 GJ  x $5.962 = $19,674.60 $0.000 $0.00 0.00%
57  Subtotal Commodity Related Charges $22,486.20 $22,486.20 $0.00 0.00%
58  
59  Total (with effective $/GJ rate) 3,300.0    $9.333 $30,798.54 3,300.0 $9.614 $31,725.84 $0.281 $927.30 3.01%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

EXISTING JULY 1, 2009 RATESParticular  Increase/Decrease

Volume Volume

PROPOSED JANUARY 1, 2011 RATESNo.
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Line Annual

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 7   months  x $439.00 = $3,073.00 7  months  x $439.00 = $3,073.00 $0.00 $0.00 0.00%
5
6 Delivery Charge
7 (a) Off-Peak Period 5,400.0     GJ  x $0.762 = 4,114.8000 5,400.0 GJ  x $0.897 = 4,843.8000 $0.135 729.0000           1.71%
8 (b) Extension Period 0.0 GJ  x $1.539 = 0.0000 0.0 GJ  x $1.674 = 0.0000 $0.135 0.0000 0.00%
9 Rider 3   ESM 5,400.0 GJ  x ($0.061) = (329.4000) 5,400.0 GJ  x ($0.011) = (59.4000) $0.050 270.0000           0.63%

10 Rider 4   Delivery Rate Refund 5,400.0 GJ  x ($0.001) = (5.4000) 5,400.0 GJ  x $0.000 = 0.0000 $0.001 5.4000               0.01%
11 Subtotal Delivery Margin Related Charges $6,853.00 $7,857.40 $1,004.40 2.35%
12
13 Commodity Related Charges
14 Midstream Cost Recovery Charge
15 (a) Off-Peak Period 5,400.0 GJ  x $0.670 = $3,618.0000 5,400.0 GJ  x $0.670 = $3,618.0000 $0.000 $0.0000 0.00%
16 (b) Extension Period 0.0 GJ  x $0.670 = 0.0000 0.0 GJ  x $0.670 = 0.0000 $0.000 0.0000 0.00%
17 Commodity Cost Recovery Charge
18 (a) Off-Peak Period 5,400.0 GJ  x $5.962 = 32,194.8000 5,400.0 GJ  x $5.962 = 32,194.8000 $0.000 0.0000 0.00%
19 (b) Extension Period 0.0 GJ  x $5.962 = 0.0000 0.0 GJ  x $5.962 = 0.0000 $0.000 0.0000 0.00%
20
21 Subtotal Cost of Gas (Commodity Related Charges) Off-Peak $35,812.80 $35,812.80 $0.00 0.00%
22
23 Unauthorized Gas Charge During Peak Period  (not forecast)
24
25 Total during Off-Peak Period 5,400.0 $42,665.80 5,400.0 $43,670.20 $1,004.40 2.35%
26
27
28 INLAND SERVICE AREA
29 Delivery Margin Related Charges
30 Basic Charge 7   months  x $439.00 = $3,073.00 7  months  x $439.00 = $3,073.00 $0.00 $0.00 0.00%
31
32 Delivery Charge
33 (a) Off-Peak Period 9,300.0     GJ  x $0.762 = 7,086.6000 9,300.0 GJ  x $0.897 = 8,342.1000 $0.135 1,255.5000        1.77%
34 (b) Extension Period 0.0 GJ  x $1.539 = 0.0000 0.0 GJ  x $1.674 = 0.0000 $0.135 0.0000 0.00%
35 Rider 3   ESM 9,300.0 GJ  x ($0.061) = (567.3000) 9,300.0 GJ  x ($0.011) = (102.3000) $0.050 465.0000           0.65%
36 Rider 4   Delivery Rate Refund 9,300.0 GJ  x ($0.001) = (9.3000) 9,300.0 GJ  x $0.000 = 0.0000 $0.001 9.3000               0.01%
37 Subtotal Delivery Margin Related Charges $9,583.00 $11,312.80 $1,729.80 2.44%
38
39 Commodity Related Charges
40 Midstream Cost Recovery Charge
41 (a) Off-Peak Period 9,300.0 GJ  x $0.644 = $5,989.2000 9,300.0 GJ  x $0.644 = $5,989.2000 $0.000 $0.0000 0.00%
42 (b) Extension Period 0.0 GJ  x $0.644 = 0.0000 0.0 GJ  x $0.644 = 0.0000 $0.000 0.0000 0.00%
43 Commodity Cost Recovery Charge
44 (a) Off-Peak Period 9,300.0 GJ  x $5.962 = 55,446.6000 9,300.0 GJ  x $5.962 = 55,446.6000 $0.000 0.0000 0.00%
45 (b) Extension Period 0.0 GJ  x $5.962 = 0.0000 0.0 GJ  x $5.962 = 0.0000 $0.000 0.0000 0.00%
46
47 Subtotal Cost of Gas (Commodity Related Charges) Off-Peak $61,435.80 $61,435.80 $0.00 0.00%
48
49 Unauthorized Gas Charge During Peak Period  (not forecast)
50
51 Total during Off-Peak Period 9,300.0 $71,018.80 9,300.0 $72,748.60 $1,729.80 2.44%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

Volume Volume

RATE SCHEDULE 4 - SEASONAL SERVICE

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATESParticular  Increase/DecreaseNo.
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Line Annual

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Total Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 12   months  x $587.00 = $7,044.00 12  months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
5
6 Demand Charge 58.5         GJ  x $14.655 = $10,287.81 58.5 GJ  x $16.504 = $11,585.81 $1.849 $1,298.00 1.50%
7
8 Delivery Charge 9,700.0     GJ  x $0.593 = $5,752.1000 9,700.0 GJ  x $0.668 = $6,479.6000 $0.075 $727.5000 0.84%
9 Rider 3   ESM 9,700.0 GJ  x ($0.060) = (582.0000) 9,700.0 GJ  x ($0.020) = (194.0000) $0.040 388.0000 0.45%

10 Rider 4   Delivery Rate Refund 9,700.0 GJ  x ($0.018) = (174.6000) 9,700.0 GJ  x $0.000 = 0.0000 $0.018 174.6000 0.20%
11 Subtotal Delivery Margin Related Charges $4,995.50 $6,285.60 $1,290.10 1.49%
12
13 Commodity Related Charges
14 Midstream Cost Recovery Charge 9,700.0 GJ  x $0.670 = $6,499.0000 9,700.0 GJ  x $0.670 = $6,499.0000 $0.000 $0.0000 0.00%
15 Commodity Cost Recovery Charge 9,700.0 GJ  x $5.962 = 57,831.4000 9,700.0 GJ  x $5.962 = 57,831.4000 $0.000 0.0000 0.00%
16 Subtotal Gas Commodity Cost (Commodity Related Charge) $64,330.40 $64,330.40 $0.00 0.00%
17
18 Total (with effective $/GJ rate) 9,700.0 $8.934 $86,657.71 9,700.0 $9.201 $89,245.81 $0.267 $2,588.10 2.99%
19
20 INLAND SERVICE AREA
21 Delivery Margin Related Charges
22 Basic Charge 12   months  x $587.00 = $7,044.00 12  months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
23
24 Demand Charge 82.0         GJ  x $14.655 = $14,420.52 82.0 GJ  x $16.504 = $16,239.94 $1.849 $1,819.42 1.62%
25
26 Delivery Charge 12,800.0   GJ  x $0.593 = $7,590.4000 12,800.0 GJ  x $0.668 = $8,550.4000 $0.075 $960.0000 0.85%
27 Rider 3   ESM 12,800.0 GJ  x ($0.060) = (768.0000) 12,800.0 GJ  x ($0.020) = (256.0000) $0.040 512.0000 0.45%
28 Rider 4   Delivery Rate Refund 12,800.0 GJ  x ($0.018) = (230.4000) 12,800.0 GJ  x $0.000 = 0.0000 $0.018 230.4000 0.20%
29 Subtotal Delivery Margin Related Charges $6,592.00 $8,294.40 $1,702.40 1.51%
30
31 Commodity Related Charges
32 Midstream Cost Recovery Charge 12,800.0 GJ  x $0.644 = $8,243.2000 12,800.0 GJ  x $0.644 = $8,243.2000 $0.000 $0.0000 0.00%
33 Commodity Cost Recovery Charge 12,800.0 GJ  x $5.962 = 76,313.6000 12,800.0 GJ  x $5.962 = 76,313.6000 $0.000 0.0000 0.00%
34 Subtotal Gas Commodity Cost (Commodity Related Charge) $84,556.80 $84,556.80 $0.00 0.00%
35
36 Total (with effective $/GJ rate) 12,800.0 $8.798 $112,613.32 12,800.0 $9.073 $116,135.14 $0.275 $3,521.82 3.13%
37
38 COLUMBIA  SERVICE AREA
39 Delivery Margin Related Charges
40 Basic Charge 12   months  x $587.00 = $7,044.00 12  months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
41
42 Demand Charge 55.4         GJ  x $14.655 = $9,742.64 55.4 GJ  x $16.504 = $10,971.86 $1.849 $1,229.22 1.49%
43
44 Delivery Charge 9,100.0     GJ  x $0.593 = $5,396.3000 9,100.0 GJ  x $0.668 = $6,078.8000 $0.075 $682.5000 0.83%
45 Rider 3   ESM 9,100.0 GJ  x ($0.060) = (546.0000) 9,100.0 GJ  x ($0.020) = (182.0000) $0.040 364.0000 0.44%
46 Rider 4   Delivery Rate Refund 9,100.0 GJ  x ($0.018) = (163.8000) 9,100.0 GJ  x $0.000 = 0.0000 $0.018 163.8000 0.20%
47 Subtotal Delivery Margin Related Charges $4,686.50 $5,896.80 $1,210.30 1.47%
48
49 Commodity Related Charges
50 Midstream Cost Recovery Charge 9,100.0 GJ  x $0.720 = $6,552.0000 9,100.0 GJ  x $0.720 = $6,552.0000 $0.000 $0.0000 0.00%
51 Commodity Cost Recovery Charge 9,100.0 GJ  x $5.962 = 54,254.2000 9,100.0 GJ  x $5.962 = 54,254.2000 $0.000 0.0000 0.00%
52 Subtotal Gas Commodity Cost (Commodity Related Charge) $60,806.20 $60,806.20 $0.00 0.00%
53
54 Total (with effective $/GJ rate) 9,100.0 $9.042 $82,279.34 9,100.0 $9.310 $84,718.86 $0.268 $2,439.52 2.96%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 5 -GENERAL FIRM SERVICE

PROPOSED JANUARY 1, 2011 RATES

Volume

Increase/DecreaseParticular

Volume

EFFECTIVE APRIL 1, 2009No.
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-                                                                                                                                                                                                                                                           

Line

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 12   months  x $61.00 = $732.00 12  months  x $61.00 = $732.00 $0.00 $0.00 0.00%
5
6 Delivery Charge 2,900.0     GJ  x $3.398 = 9,854.2000 2,900.0 GJ  x $3.754 = 10,886.6000 $0.356 1,032.4000 3.58%
7 Rider 3   ESM 2,900.0 GJ  x ($0.110) = (319.0000) 2,900.0 GJ  x ($0.033) = (95.7000) $0.077 223.3000 0.77%
8 Rider 4   Delivery Rate Refund 2,900.0 GJ  x ($0.019) = (55.1000) 2,900.0 GJ  x $0.000 = 0.0000 $0.019 55.1000 0.19%
9 Subtotal Delivery Margin Related Charges $10,212.10 $11,522.90 $1,310.80 4.54%

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge 2,900.0 GJ  x $0.471 = $1,365.9000 2,900.0 GJ  x $0.471 = $1,365.9000 $0.000 $0.0000 0.00%
13 Commodity Cost Recovery Charge 2,900.0 GJ  x $5.962 = 17,289.8000 2,900.0 GJ  x $5.962 = 17,289.8000 $0.000 0.0000 0.00%
14 Subtotal Cost of Gas (Commodity Related Charge) $18,655.70 $18,655.70 $0.00 0.00%
15
16 Total (with effective $/GJ rate) 2,900.0 $9.954 $28,867.80 2,900.0 $10.406 $30,178.60 $0.452 $1,310.80 4.54%
17
18
19 INLAND SERVICE AREA
20 Delivery Margin Related Charges
21 Basic Charge 12   months  x $61.00 = $732.00 12  months  x $61.00 = $732.00 $0.00 $0.00 0.00%
22
23 Delivery Charge 11,900.0  GJ  x $3.398 = 40,436.2000 11,900.0 GJ  x $3.754 = 44,672.6000 $0.356 4,236.4000 3.66%
24 Rider 3   ESM 11,900.0 GJ  x ($0.110) = (1,309.0000) 11,900.0 GJ  x ($0.033) = (392.7000) $0.077 916.3000 0.79%
25 Rider 4   Delivery Rate Refund 11,900.0 GJ  x ($0.019) = (226.1000) 11,900.0 GJ  x $0.000 = 0.0000 $0.019 226.1000 0.20%
26 Subtotal Delivery Margin Related Charges $39,633.10 $45,011.90 $5,378.80 4.64%
27
28 Commodity Related Charges
29 Midstream Cost Recovery Charge 11,900.0 GJ  x $0.446 = $5,307.4000 11,900.0 GJ  x $0.446 = $5,307.4000 $0.000 $0.0000 0.00%
30 Commodity Cost Recovery Charge 11,900.0 GJ  x $5.962 = 70,947.8000 11,900.0 GJ  x $5.962 = 70,947.8000 $0.000 0.0000 0.00%
31 Subtotal Cost of Gas (Commodity Related Charge) $76,255.20 $76,255.20 $0.00 0.00%
32
33 Total (with effective $/GJ rate) 11,900.0 $9.739 $115,888.30 11,900.0 $10.191 $121,267.10 $0.452 $5,378.80 4.64%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

DELIVERY MARGIN RELATED CHARGES CHANGES

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATESParticular

BCUC ORDER NO.  G-xx-09

Annual
RATE SCHEDULE 6 - NGV - STATIONS

TERASEN GAS INC.

No. Increase/Decrease

Volume Volume
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Line

%  of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Delivery Margin Related Charges
4 Basic Charge 12 months  x $880.00 = $10,560.00 12 months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
5
6 Delivery Charge 8,100.0     GJ  x $0.990 = $8,019.0000 8,100.0 GJ  x $1.110 = $8,991.0000 $0.120 $972.0000 1.35%
7 Rider 3   ESM 8,100.0 GJ  x ($0.036) = (291.6000) 8,100.0 GJ  x ($0.012) = (97.2000) $0.024 194.4000 0.27%
8 Rider 4   Delivery Rate Refund 8,100.0 GJ  x $0.000 = 0.0000 8,100.0 GJ  x $0.000 = 0.0000 $0.000 0.0000 0.00%
9 Subtotal Delivery Margin Related Charges $7,727.40 $8,893.80 $1,166.40 1.62%

10
11 Commodity Related Charges
12 Midstream Cost Recovery Charge 8,100.0 GJ  x $0.670 = $5,427.0000 8,100.0 GJ  x $0.670 = $5,427.0000 $0.000 $0.0000 0.00%
13 Commodity Cost Recovery Charge 8,100.0 GJ  x $5.962 = 48,292.2000 8,100.0 GJ  x $5.962 = 48,292.2000 $0.000 0.0000 0.00%
14 Subtotal Gas Sales - Fixed (Commodity Related Charge) $53,719.20 $53,719.20 $0.00 0.00%
15
16 Non-Standard Charges ( not forecast )
17 Index Pricing Option, UOR
18
19 Total (with effective $/GJ rate) 8,100.0 $8.890 $72,006.60 8,100.0 $9.034 $73,173.00 $0.144 $1,166.40 1.62%
20
21
22 INLAND SERVICE AREA
23 Delivery Margin Related Charges
24 Basic Charge 12 months  x $880.00 = $10,560.00 12 months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
25
26 Delivery Charge 4,000.0     GJ  x $0.990 = $3,960.0000 4,000.0 GJ  x $1.110 = $4,440.0000 $0.120 $480.0000 1.18%
27 Rider 3   ESM 4,000.0 GJ  x ($0.036) = (144.0000) 4,000.0 GJ  x ($0.012) = (48.0000) $0.024 96.0000 0.24%
28 Rider 4   Delivery Rate Refund 4,000.0 GJ  x $0.000 = 0.0000 4,000.0 GJ  x $0.000 = 0.0000 $0.000 0.0000 0.00%
29 Subtotal Delivery Margin Related Charges $3,816.00 $4,392.00 $576.00 1.41%
30
31 Commodity Related Charges
32 Midstream Cost Recovery Charge 4,000.0 GJ  x $0.644 = $2,576.0000 4,000.0 GJ  x $0.644 = $2,576.0000 $0.000 $0.0000 0.00%
33 Commodity Cost Recovery Charge 4,000.0 GJ  x $5.962 = 23,848.0000 4,000.0 GJ  x $5.962 = 23,848.0000 $0.000 0.0000 0.00%
34 Subtotal Gas Sales - Fixed (Commodity Related Charge) $26,424.00 $26,424.00 $0.00 0.00%
35
36 Non-Standard Charges ( not forecast )
37 Index Pricing Option, UOR
38
39 Total (with effective $/GJ rate) 4,000.0 $10.200 $40,800.00 4,000.0 $10.344 $41,376.00 $0.144 $576.00 1.41%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

BCUC ORDER NO.  G-xx-09

Volume Volume

RATE SCHEDULE 7 - INTERRUPTIBLE SALES

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATESParticular
Annual

Increase/DecreaseNo.

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES



PAGE 8

Line

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $3,664.00 = $43,968.00 12              months  x $3,664.00 = $43,968.00 $0.00 $0.00 0.00%
4
5
6 Delivery Charge - Interruptible MTQ 467,305.6   GJ  x $0.733 = $342,535.0048 467,305.6 GJ  x $0.813 = $379,919.4528 $0.080 $37,384.4480 9.99%
7 Rider 3   ESM 467,305.6 GJ  x ($0.023) = (10,748.0288)     467,305.6 GJ  x ($0.008) = (3,738.4448)        $0.015 7,009.5840 1.87%
8 Rider 4   Delivery Rate Refund 467,305.6 GJ  x ($0.005) = (2,336.5280)       467,305.6 GJ  x $0.000 = 0.00                   $0.005 2,336.5280 0.62%
9 Transportation - Interruptible $329,450.45 $376,181.01 $46,730.56 12.48%

10
11
12 Non-Standard Charges (not forecast )
13 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
14
15
16 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
17
18
19 Total (with effective $/GJ rate) 467,305.6 $0.801 $374,354.45 467,305.6 $0.901 $421,085.01 $0.100 $46,730.56 12.48%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

RATE SCHEDULE 22 - LARGE INDUSTRIAL T-SERVICE

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATES

Volume Volume

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

Annual
Increase/DecreaseParticularNo.
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 INLAND SERVICE AREA
3 Basic Charge 12               months  x $4,810.00 = $57,720.00 12              months  x $4,810.00 = $57,720.00 $0.00 $0.00 0.00%
4
5
6 Transportation - Firm Demand (Delivery Charge Firm DTQ) 2,595.4 GJ  x $11.765 = $366,418.56 2,595.4 GJ  x $13.071 = $407,093.64 $1.306 $40,675.08 8.39%
7
8
9 Delivery Charge - Firm MTQ 584,475.8 GJ  x $0.082 = $47,927.0156 584,475.8 GJ  x $0.091 = $53,187.2978 $0.009 $5,260.2822 1.09%

10 Rider 3   ESM 584,475.8 GJ  x ($0.022) = (12,858.4676) 584,475.8 GJ  x ($0.008) = (4,675.8064) $0.014 8,182.6612 1.69%
11 Rider 4   Delivery Rate Refund 584,475.8 GJ  x ($0.003) = (1,753.4274) 584,475.8 GJ  x $0.000 = 0.0000 $0.003 1,753.4274 0.36%
12 Transportation - Firm (Delivery Charge Firm MTQ) $33,315.12 $48,511.49 $15,196.37 3.14%
13
14
15 Delivery Charge - Interruptible MTQ 28,607.9 GJ  x $0.939 = $26,862.8181 28,607.9 GJ  x $1.031 = $29,494.7449 $0.092 $2,631.9268 0.54%
16 Rider 3   ESM 28,607.9 GJ  x ($0.022) = (629.3738) 28,607.9 GJ  x ($0.008) = (228.8632) $0.014 400.5106 0.08%
17 Rider 4   Delivery Rate Refund 28,607.9 GJ  x ($0.003) = (85.8237) 28,607.9 GJ  x $0.000 = 0.0000 $0.003 85.8237 0.02%
18 Transportation - Interruptible (Delivery Charge Interruptible MTQ) $26,147.62 $29,265.88 $3,118.26 0.64%
19
20
21 Non-Standard Charges (not forecast )
22 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
23
24
25 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
26
27
28 Total (with effective $/GJ rate) 584,475.8 $0.829 $484,537.30 584,475.8 $0.930 $543,527.01 $0.101 $58,989.71 12.17%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 22A - LARGE INDUSTRIAL T-SERVICE

Volume Volume

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATESParticularNo.
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 COLUMBIA SERVICE - EXCEPT ELKVIEW COAL
3 Basic Charge 12               months  x $4,537.00 = $54,444.00 12              months  x $4,537.00 = $54,444.00 $0.00 $0.00 0.00%
4
5 Transportation - Firm Demand (Delivery Charge Firm DTQ) 2,211.8 GJ  x $7.496 = $198,955.80 2,211.8 GJ  x $8.296 = $220,189.08 $0.800 $21,233.28 7.42%
6
7 Delivery Charge - Firm MTQ 457,345.8 GJ  x $0.080 = $36,587.6640 457,345.8 GJ  x $0.089 = $40,703.7762 $0.009 $4,116.1122 1.44%
8 Rider 3   ESM 457,345.8 GJ  x ($0.018) = (8,232.2244) 457,345.8 GJ  x ($0.005) = (2,286.7290) $0.013 5,945.4954 2.08%
9 Rider 4   Delivery Rate Refund 457,345.8 GJ  x ($0.003) = (1,372.0374) 457,345.8 GJ  x $0.000 = 0.0000 $0.003 1,372.0374 0.48%

10 Transportation - Firm (Delivery Charge Firm MTQ) $26,983.40 $38,417.05 $11,433.65 3.99%
11
12 Delivery Charge - Interruptible MTQ
13  - Apr. 1 to Nov. 1 6,732.4 GJ  x $0.747 = $5,029.1028 6,732.4 GJ  x $0.827 = $5,567.6948 $0.080 $538.5920 0.19%
14  - Nov. 1 to Apr. 1 0.0 GJ  x $1.076 = 0.0000 0.0 GJ  x $1.191 = 0.0000 $0.115 0.0000 0.00%
15 Rider 3   ESM 6,732.4 GJ  x ($0.018) = (121.1832) 6,732.4 GJ  x ($0.005) = (33.6620) $0.013 87.5212 0.03%
16 Rider 4   Delivery Rate Refund 6,732.4 GJ  x ($0.003) = (20.1972) 6,732.4 GJ  x $0.000 = 0.0000 $0.003 20.1972 0.01%
17 Transportation - Interruptible (Delivery Charge Interruptible MTQ $4,887.72 $5,534.03 $646.31 0.23%
18
19 Non-Standard Charges (not forecast )
20 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
21
22 Administration Charge 12             months  x $78.00 = $936.00 12            months  x $78.00 = $936.00 $0.00 $0.00 0.00%
23
24 Total (with effective $/GJ rate) 464,078.2 $0.617 $286,206.92 464,078.2 $0.689 $319,520.16 $0.072 $33,313.24 11.64%
25
26
27 COLUMBIA SERVICE -  ELKVIEW COAL
28 Basic Charge 12               months  x $4,537.00 = $54,444.00 12              months  x $4,537.00 = $54,444.00 $0.00 $0.00 0.00%
29
30 Transportation - Firm Demand (Delivery Charge Firm DTQ) 2,670.0 GJ  x $1.702 = $54,532.08 2,670.0 GJ  x $1.884 = $60,363.36 $0.182 $5,831.28 3.69%
31
32 Delivery Charge - Firm MTQ 631,553.5 GJ  x $0.080 = $50,524.2800 631,553.5 GJ  x $0.089 = $56,208.2615 $0.009 $5,683.9815 3.60%
33 Rider 3   ESM 631,553.5 GJ  x ($0.007) = (4,420.8745) 631,553.5 GJ  x ($0.002) = (1,263.1070) $0.005 3,157.7675 2.00%
34 Rider 4   Delivery Rate Refund 631,553.5 GJ  x ($0.003) = (1,894.6605) 631,553.5 GJ  x $0.000 = 0.0000 $0.003 1,894.6605 1.20%
35 Transportation - Firm (Delivery Charge Firm MTQ) $44,208.75 $54,945.15 $10,736.40 6.80%
36
37 Delivery Charge - Interruptible MTQ
38  - Apr. 1 to Nov. 1 0.0 GJ  x $0.187 = $0.0000 0.0 GJ  x $0.207 = $0.0000 $0.020 $0.0000 0.00%
39  - Nov. 1 to Apr. 1 14,503.1 GJ  x $0.267 = 3,872.3277 14,503.1 GJ  x $0.295 = 4,278.4145 $0.028 406.0868 0.26%
40 Rider 3   ESM 14,503.1 GJ  x ($0.007) = (101.5217) 14,503.1 GJ  x ($0.002) = (29.0062) $0.005 72.5155 0.05%
41 Rider 4   Delivery Rate Refund 14,503.1 GJ  x ($0.003) = (43.5093) 14,503.1 GJ  x $0.000 = 0.0000 $0.003 43.5093 0.03%
42 Transportation - Interruptible (Delivery Charge Interruptible MTQ $3,727.30 $4,249.41 $522.11 0.33%
43
44 Non-Standard Charges (not forecast )
45 UOR,  Demand Surcharge, Balancing Service, Backstopping Gas
46
47 Administration Charge 12             months  x $78.00 = $936.00 12            months  x $78.00 = $936.00 $0.00 $0.00 0.00%
48
49 Total (with effective $/GJ rate) 646,056.6 $0.244 $157,848.13 646,056.6 $0.271 $174,937.92 $0.027 $17,089.79 10.83%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

RATE SCHEDULE 22B - LARGE INDUSTRIAL T-SERVICE

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

BCUC ORDER NO.  G-xx-09

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATES

Volume Volume

No. Particular
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $132.52 = $1,590.24 12              months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
4
5 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
6
7 Delivery Charge 4,100.0 GJ  x $2.136 = $8,757.6000 4,100.0 GJ  x $2.397 = $9,827.7000 $0.261 $1,070.1000 9.84%
8 Rider 3   ESM 4,100.0 GJ  x ($0.079) = (323.9000) 4,100.0 GJ  x ($0.027) = (110.7000) $0.052 213.2000 1.96%
9 Rider 4   Delivery Rate Refund 4,100.0 GJ  x ($0.022) = (90.2000) 4,100.0 GJ  x $0.000 = 0.0000 $0.022 90.2000 0.83%

10 Rider 5   RSAM 4,100.0 GJ  x $0.001 = 4.1000 4,100.0 GJ  x ($0.052) = (213.2000) ($0.053) (217.3000) -2.00%
11 Transportation - Firm $8,347.60 $9,503.80 $1,156.20 10.63%
12
13 Non-Standard Charges (not forecast )
14 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
15
16 Total (with effective $/GJ rate) 4,100.0 $2.652 $10,873.84 4,100.0 $2.934 $12,030.04 $0.282 $1,156.20 10.63%
17
18 INLAND SERVICE AREA
19 Basic Charge 12               months  x $132.52 = $1,590.24 12              months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
20
21 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
22
23 Delivery Charge 4,700.0 GJ  x $2.136 = $10,039.2000 4,700.0 GJ  x $2.397 = $11,265.9000 $0.261 $1,226.7000 10.14%
24 Rider 3   ESM 4,700.0 GJ  x ($0.079) = (371.3000) 4,700.0 GJ  x ($0.027) = (126.9000) $0.052 244.4000 2.02%
25 Rider 4   Delivery Rate Refund 4,700.0 GJ  x ($0.022) = (103.4000) 4,700.0 GJ  x $0.000 = 0.0000 $0.022 103.4000 0.85%
26 Rider 5   RSAM 4,700.0 GJ  x $0.001 = 4.7000 4,700.0 GJ  x ($0.052) = (244.4000) ($0.053) (249.1000) -2.06%
27 Transportation - Firm $9,569.20 $10,894.60 $1,325.40 10.96%
28
29 Non-Standard Charges (not forecast )
30 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
31
32 Total (with effective $/GJ rate) 4,700.0 $2.573 $12,095.44 4,700.0 $2.855 $13,420.84 $0.282 $1,325.40 10.96%
33
34 COLUMBIA SERVICE AREA
35 Basic Charge 12               months  x $132.52 = $1,590.24 12              months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
36
37 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
38
39 Delivery Charge 4,200.0 GJ  x $2.136 = $8,971.2000 4,200.0 GJ  x $2.397 = $10,067.4000 $0.261 $1,096.2000 9.90%
40 Rider 3   ESM 4,200.0 GJ  x ($0.079) = (331.8000) 4,200.0 GJ  x ($0.027) = (113.4000) $0.052 218.4000 1.97%
41 Rider 4   Delivery Rate Refund 4,200.0 GJ  x ($0.022) = (92.4000) 4,200.0 GJ  x $0.000 = 0.0000 $0.022 92.4000 0.83%
42 Rider 5   RSAM 4,200.0 GJ  x $0.001 = 4.2000 4,200.0 GJ  x ($0.052) = (218.4000) ($0.053) (222.6000) -2.01%
43 Transportation - Firm $8,551.20 $9,735.60 $1,184.40 10.69%
44
45 Non-Standard Charges (not forecast )
46 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
47
48 Total (with effective $/GJ rate) 4,200.0 $2.637 $11,077.44 4,200.0 $2.919 $12,261.84 $0.282 $1,184.40 10.69%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

Volume Volume

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 23 - LARGE COMMERCIAL T-SERVICE

No. EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATESParticular
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $587.00 = $7,044.00 12              months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
4
5 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
6
7 Transportation - Firm Demand 97.2 GJ  x $14.655 = $17,093.64 97.2 GJ  x $16.504 = $19,250.28 $1.849 $2,156.64 6.16%
8
9 Delivery Charge 19,086.2 GJ  x $0.593 = $11,318.1166 19,086.2 GJ  x $0.668 = $12,749.5816 $0.075 $1,431.4650 4.09%

10 Rider 3   ESM 19,086.2 GJ  x ($0.060) = (1,145.1720) 19,086.2 GJ  x ($0.020) = (381.7240) $0.040 763.4480 2.18%
11 Rider 4   Delivery Rate Refund 19,086.2 GJ  x ($0.012) = (229.0344) 19,086.2 GJ  x $0.000 = 0.0000 $0.012 229.0344 0.65%
12 Transportation - Firm $9,943.91 $12,367.86 $2,423.95 6.92%
13
14 Non-Standard Charges (not forecast )
15 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
16
17 Total (with effective $/GJ rate) 19,086.2 $1.835 $35,017.55 19,086.2 $2.075 $39,598.14 $0.240 $4,580.59 13.08%
18
19 INLAND SERVICE AREA
20 Basic Charge 12               months  x $587.00 = $7,044.00 12              months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
21
22 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
23
24 Transportation - Firm Demand 212.6 GJ  x $14.655 = $37,387.80 212.6 GJ  x $16.504 = $42,105.00 $1.849 $4,717.20 7.09%
25
26 Delivery Charge 40,670.5 GJ  x $0.593 = $24,117.6065 40,670.5 GJ  x $0.668 = $27,167.8940 $0.075 $3,050.2875 4.58%
27 Rider 3   ESM 40,670.5 GJ  x ($0.060) = (2,440.2300) 40,670.5 GJ  x ($0.020) = (813.4100) $0.040 1,626.8200 2.44%
28 Rider 4   Delivery Rate Refund 40,670.5 GJ  x ($0.012) = (488.0460) 40,670.5 GJ  x $0.000 = 0.0000 $0.012 488.0460 0.73%
29 Transportation - Firm $21,189.33 $26,354.48 $5,165.15 7.76%
30
31 Non-Standard Charges (not forecast )
32 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
33
34 Total (with effective $/GJ rate) 40,670.5 $1.636 $66,557.13 40,670.5 $1.879 $76,439.48 $0.243 $9,882.35 14.85%
35
36 COLUMBIA SERVICE
37 Basic Charge 12               months  x $587.00 = $7,044.00 12              months  x $587.00 = $7,044.00 $0.00 $0.00 0.00%
38
39 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
40
41 Transportation - Firm Demand 182.2 GJ  x $14.655 = $32,041.68 182.2 GJ  x $16.504 = $36,084.36 $1.849 $4,042.68 7.24%
42
43 Delivery Charge 30,357.8 GJ  x $0.593 = $18,002.1754 30,357.8 GJ  x $0.668 = $20,279.0104 $0.075 $2,276.8350 4.08%
44 Rider 3   ESM 30,357.8 GJ  x ($0.060) = (1,821.4680) 30,357.8 GJ  x ($0.020) = (607.1560) $0.040 1,214.3120 2.17%
45 Rider 4   Delivery Rate Refund 30,357.8 GJ  x ($0.012) = (364.2936) 30,357.8 GJ  x $0.000 = 0.0000 $0.012 364.2936 0.65%
46 Transportation - Firm $15,816.41 $19,671.85 $3,855.44 6.90%
47
48 Non-Standard Charges (not forecast )
49 UOR,  Balancing gas, Backstopping Gas, Replacement Gas
50
51 Total (with effective $/GJ rate) 30,357.8 $1.839 $55,838.09 30,357.8 $2.100 $63,736.21 $0.261 $7,898.12 14.14%

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

Volume Volume

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATES

DELIVERY MARGIN RELATED CHARGES CHANGES
BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 25 - GENERAL FIRM T-SERVICE

TERASEN GAS INC.

No. Particular
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Line Annual
Increase/Decrease

% of Previous
1 Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2 LOWER MAINLAND SERVICE AREA
3 Basic Charge 12               months  x $880.00 = $10,560.00 12              months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
4
5 Administration Charge 12               months  x $78.00 = $936.00 12              months  x $78.00 = $936.00 $0.00 $0.00 0.00%
6
7 Delivery Charge 53,957.0 GJ  x $0.990 = $53,417.4300 53,957.0 GJ  x $1.110 = $59,892.2700 $0.120 $6,474.8400 10.35%
8 Rider 3   ESM 53,957.0 GJ  x ($0.036) = (1,942.4520) 53,957.0 GJ  x ($0.012) = (647.4840) $0.024 1,294.9680 2.07%
9 Rider 4   Delivery Rate Refund 53,957.0 GJ  x ($0.008) = (431.6560) 53,957.0 GJ  x $0.000 = 0.0000 $0.008 431.6560 0.69%

10 Transportation - Interruptible $51,043.32 $59,244.79 $8,201.47 13.11%
11
12 Non-Standard Charges (not forecast )
13 UOR,  Balancing gas, Backstopping Gas
14
15 Total (with effective $/GJ rate) 53,957.0 $1.159 $62,539.32 53,957.0 $1.311 $70,740.79 $0.152 $8,201.47 13.11%
16
17
18 INLAND SERVICE AREA
19 Basic Charge 12               months  x $880.00 = $10,560.00 12              months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
20
21 Administration Charge 12.0 months  x $78.00 = $936.00 12.0 months  x $78.00 = $936.00 $0.00 $0.00 0.00%
22
23 Delivery Charge 48,903.9 GJ  x $0.990 = $48,414.8610 48,903.9 GJ  x $1.110 = $54,283.3290 $0.120 $5,868.4680 10.16%
24 Rider 3   ESM 48,903.9 GJ  x ($0.036) = (1,760.5404) 48,903.9 GJ  x ($0.012) = (586.8468) $0.024 1,173.6936 2.03%
25 Rider 4   Delivery Rate Refund 48,903.9 GJ  x ($0.008) = (391.2312) 48,903.9 GJ  x $0.000 = 0.0000 $0.008 391.2312 0.68%
26 Transportation - Interruptible $46,263.09 $53,696.48 $7,433.39 12.87%
27
28
29 Non-Standard Charges (not forecast )
30 UOR,  Balancing gas, Backstopping Gas
31 48,903.9 $1.181 $57,759.09 48,903.9 $1.333 $65,192.48 $0.152 $7,433.39 12.87%
32 Total (with effective $/GJ rate)
33
34
35 COLUMBIA SERVICE AREA
36 Basic Charge 12               months  x $880.00 = $10,560.00 12              months  x $880.00 = $10,560.00 $0.00 $0.00 0.00%
37
38 Administration Charge 12.0 months  x $78.00 = $936.00 12.0 months  x $78.00 = $936.00 $0.00 $0.00 0.00%
39
40 Delivery Charge 7,733.8 GJ  x $0.990 = $7,656.4620 7,733.8 GJ  x $1.110 = $8,584.5180 $0.120 $928.0560 1.61%
41 Rider 3   ESM 7,733.8 GJ  x ($0.036) = (278.4168) 7,733.8 GJ  x ($0.012) = (92.8056) $0.024 185.6112 0.32%
42 Rider 4   Delivery Rate Refund 7,733.8 GJ  x ($0.008) = (61.8704) 7,733.8 GJ  x $0.000 = 0.0000 $0.008 61.8704 0.11%
43 Transportation - Interruptible $7,316.17 $8,491.71 $1,175.54 2.04%
44
45
46 Non-Standard Charges (not forecast )
47 UOR,  Balancing gas, Backstopping Gas
48 7,733.8 $2.432 $18,812.17 7,733.8 $2.584 $19,987.71 $0.152 $1,175.54 2.04%
49 Total (with effective $/GJ rate)

Notes:  Tariff rate schedule per GJ charges are set at 3 decimals. Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals,
consistent with actual invoice calculations. Slight differences in totals due to rounding

Volume Volume

EFFECTIVE APRIL 1, 2009 PROPOSED JANUARY 1, 2011 RATES

BCUC ORDER NO.  G-xx-09

RATE SCHEDULE 27 - INTERRUPTIBLE T-SERVICE

TERASEN GAS INC.
DELIVERY MARGIN RELATED CHARGES CHANGES

No. Particular



TERASEN GAS INC. - INLAND SERVICE AREA (APPLICABLE TO REVELSTOKE CUSTOMERS)
EFFECT ON REVELSTOKE RATE SCHEDULE 1, 2, AND 3 CUSTOMERS'  WITH RATE CHANGES Page 1

BCUC ORDER NO.  G-xx-09

Line
 No.

% of Previous
1     INLAND SERVICE AREA Rate Annual $ Rate Annual $ Rate Annual $ Annual Bil
2     
3     Rate 1 - Residential
4     Delivery Margin Related Charges
5     Basic Charge 12             months  x $11.84 = $142.08 12             months  x $11.84 = $142.08 $0.00 $0.00 0.00%
6     
7     Delivery Charge 50.0        GJ  x $2.961 = 148.0500 50.0          GJ  x $3.413 = 170.6500 $0.452 22.6000 2.55%
8     Rider 3   ESM 50.0        GJ  x ($0.132) = (6.6000)                50.0          GJ  x ($0.046) = (2.3000)                $0.086 4.3000 0.48%
9     Rider 4   Lochburn Land Sale Rebate 50.0        GJ  x ($0.035) = (1.7500)                50.0          GJ  x $0.000 = 0.00                     $0.035 1.7500 0.20%

10   Rider 5   RSAM 50.0        GJ  x $0.001 = 0.0500                 50.0          GJ  x ($0.052) = (2.6000)                ($0.053) (2.6500) -0.30%
11   Subtotal Delivery Margin Related Charges $2.795 $281.83 $3.315 $307.83 $26.00 2.93%
12   
13   Commodity Related Charges
14   Midstream Cost Recovery Charge 50.0        GJ  x $0.903 = $45.1500 50.0          GJ  x $0.903 = $45.1500 $0.000 $0.0000 0.00%
15   Cost of Gas 50.0        GJ  x $5.962 = 298.1000 50.0          GJ  x $5.962 = 298.1000 $0.000 0.0000 0.00%
16   Rider 1   Propane Surcharge 50.0        GJ  x $5.231 = 261.5500             50.0          GJ  x $5.231 = 261.5500             $0.000 0.0000 0.00%
17   Subtotal Commodity Related Charges $12.096 $604.80 $12.096 $604.80 $0.00 0.00%
18   
19   Total (with effective $/GJ rate) 50.0        $17.733 $886.63 50.0          $18.253 $912.63 $0.520 $26.00 2.93%
20   
21   Rate 2 - Small Commercial
22   Delivery Margin Related Charges
23   Basic Charge 12             months  x $24.84 = $298.08 12             months  x $24.84 = $298.08 $0.00 $0.00 0.00%
24   
25   Delivery Charge 250.0      GJ  x $2.479 = 619.7500 250.0        GJ  x $2.814 = 703.5000 $0.335 83.7500 2.30%
26   Rider 3   ESM 250.0      GJ  x ($0.100) = (25.0000)              250.0        GJ  x ($0.034) = (8.5000)                $0.066 16.5000 0.45%
27   Rider 4   Lochburn Land Sale Rebate 250.0      GJ  x ($0.029) = (7.2500)                250.0        GJ  x $0.000 = 0.00                     $0.029 7.2500 0.20%
28   Rider 5   RSAM 250.0      GJ  x $0.001 = 0.2500                 250.0        GJ  x ($0.052) = (13.0000)              ($0.053) (13.2500) -0.36%
29   Subtotal Delivery Margin Related Charges $2.351 $885.83 $2.728 $980.08 $94.25 2.59%
30   
31   Commodity Related Charges
32   Midstream Cost Recovery Charge 250.0      GJ  x $0.907 = $226.7500 250.0        GJ  x $0.907 = $226.7500 $0.000 $0.0000 0.00%
33   Cost of Gas 250.0      GJ  x $5.962 = 1,490.5000 250.0        GJ  x $5.962 = 1,490.5000 $0.000 0.0000 0.00%
34   Rider 1   Propane Surcharge 250.0      GJ  x $4.136 = 1,034.0000          250.0        GJ  x $4.136 = 1,034.0000          $0.000 0.0000 0.00%
35   Subtotal Commodity Related Charges $11.005 $2,751.25 $11.005 $2,751.25 $0.00 0.00%
36   
37   Total (with effective $/GJ rate) 250.0      $14.548 $3,637.08 250.0      $14.925 $3,731.33 $0.377 $94.25 2.59%
38   
39   Rate 3 - Large Commercial
40   Delivery Margin Related Charges
41   Basic Charge 12             months  x $132.52 = $1,590.24 12             months  x $132.52 = $1,590.24 $0.00 $0.00 0.00%
42   
43   Delivery Charge 4,500.0   GJ  x $2.136 = 9,612.0000 4,500.0     GJ  x $2.397 = 10,786.5000 $0.261 1,174.5000 1.95%
44   Rider 3   ESM 4,500.0   GJ  x ($0.079) = (355.5000)            4,500.0     GJ  x ($0.027) = (121.5000)            $0.052 234.0000 0.39%
45   Rider 4   Lochburn Land Sale Rebate 4,500.0   GJ  x ($0.021) = (94.5000)              4,500.0     GJ  x $0.000 = 0.00                     $0.021 94.5000 0.16%
46   Rider 5   RSAM 4,500.0   GJ  x $0.001 = 4.5000                 4,500.0     GJ  x ($0.052) = (234.0000)            ($0.053) (238.5000) -0.40%
47   Subtotal Delivery Margin Related Charges $2.037 $10,756.74 $2.318 $12,021.24 $1,264.50 2.10%
48   
49   Commodity Related Charges
50   Midstream Cost Recovery Charge 4,500.0   GJ  x $0.796 = $3,582.0000 4,500.0     GJ  x $0.796 = $3,582.0000 $0.000 $0.0000 0.00%
51   Cost of Gas 4,500.0   GJ  x $5.962 = 26,829.0000 4,500.0   GJ  x $5.962 = 26,829.0000 $0.000 0.0000 0.00%
52   Rider 1   Propane Surcharge 4,500.0   GJ  x $4.247 = 19,111.5000      4,500.0   GJ  x $4.247 = 19,111.5000      $0.000 0.0000 0.00%
53   Subtotal Commodity Related Charges $11.005 $49,522.50 $11.005 $49,522.50 $0.00 0.00%
54   
55   Total (with effective $/GJ rate) 4,500.0   $13.395 $60,279.24 4,500.0   $13.676 $61,543.74 $0.281 $1,264.50 2.10%

Notes:  Individual tariff components are calculated and shown to 4 decimals; subtotal amounts, equivalent to the line items on customer bills, are rounded and shown to 2 decimals, consistent with actual invoice calculations.
Slight differences in totals due to rounding

PARTICULARS

Volume Volume

Annual
EXISTING JULY 1, 2009 RATES PROPOSED JANUARY 1, 2011 RATES  Increase/Decrease



 

Appendix K 
REFERENCED RELEVANT PREVIOUS DECISIONS 

 
 
 

(view Attachments Panel in Adobe  

to access Contents of Appendix K) 
 
 
 



 

 

TERASEN GAS INC. 
2010-2011 REVENUE REQUIREMENTS APPLICATION 

  Page 1 

 

REFERENCED RELEVANT PREVIOUS DECISIONS AND ORDERS 

 

UMajor Terasen Gas Decisions Referenced 

TGI 1998-2000 PBR Decision and One-Year PBR Extension for 2001 - Order No. G-85-97 dated July 23, 
1997 and Order No. G-48-00 dated May 4, 2000.      

TGI 2003 Revenue Requirement Application Decision - Order No. G-7-03, dated February 4, 2003. 

TGI 2004-2007 PBR Decision and Settlement Agreement - Order No. G-51-03, dated July 29, 2003. 

TGI-TGVI Application to Determine the Appropriate Return on Equity and Capital Structure and to 
Review and Revise the Automatic Adjustment Mechanism - Decision - Order No. G-14-06 dated March 
2, 2006 

Two-Year Extension of the 2004-2007 Multi-Year Performance-Based Rate Plan - Order No. G-33-07, 
dated March 22, 2007. 

TGI - TGVI System Extension and Customer Connection Policies Review Decision - Order No. G-152-07 
dated December 6, 2007 

TGI-TGVI Energy Efficiency and Conservation (“EEC”) Application Decision - Order No. G-36-09 dated 
April 16, 2009.  

 
Commission Orders Referenced: 

Orders are sorted by Order type and in numerical order by Order No. (not by year). 

  

UCPCN (“C”) Orders 

Order No. C-2-09 dated March 12, 2009 - CPCN for the Fraser River Crossing Upgrade Project 

Order No. C-5-07 dated July 5, 2007 and Reasons for Decision dated August 2, 2007 - CPCN for 
the Distribution Mobile Solution (“DMS”) Project 

Order No. C-6-06 and Reasons for Decision dated August 14, 2006 - CPCN for the Commodity 
Unbundling Project for Residential Customers 
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UGeneral (“G”) Orders 

Order No. G-7-03 and Reasons for Decision dated February 4, 2003 - TGI 2003 Revenue 
Requirement Application Decision  

Order No. G-14-06 and Reasons for Decision dated March 2, 2006 - TGI-TGVI ROE and Capital 
Structure and review of BCUC Generic Mechanism 

Order No. G-23-09 dated March 12, 2009 - TGI 2009 First Quarter Gas Cost review - the order 
approved TGI commodity cost decreases of $1.574/GJ effective April 1, 2009. 

Order No. G-24-09 dated March 12, 2009 - Revelstoke Propane 2009 First Quarter Gas Cost 
review - propane commodity cost decreases of $.1077/litre ($4.150/GJ) approved effective April 
1, 2009. 

Order No. G-25-04 dated March 12, 2004, Commodity Unbundling and Customer Choice Phase 1 
- Cost Allocation. In keeping with the Essential Services Model described in the Application the 
order and decision approved the separation of gas costs into commodity costs and midstream 
costs. The then-existing gas cost deferral mechanism - the Gas Cost Reconciliation Account 
(“GCRA”) was replaced by two accounts the Commodity Cost Reconciliation Account (“CCRA”) 
and the Midstream Cost Reconciliation Account (“MCRA”).   

Order No. G-33-07 dated March 22, 2007. The order approved the Application for Approval of a 
Two-year Extension of the 2004-2007 Multi-Year Performance-Based Rate Plan for 2008-2009. 

Order No. G-35-09 and Reasons for Decision dated April 7, 2009. Terasen Gas (Whistler) Inc. - 
Application for 2009 Revenue Requirements, Return on Equity and Capital Structure  

Order No. G-36-09 and Reasons for Decision dated April 16, 2009 - Decision and order on TGI-
TGVI Energy Efficiency and Conservation (“EEC”) Application.  

Order No. G-44-09 dated April 30, 2009 approved the application for an extension of Rate 
Schedule 14A, except that the requested treatment of  

Order No. G-51-03 and Reasons for Decision dated July 29, 2003 approved the 2004 - 2007 
Multi-Year Performance-Based Rate Plan and Settlement Agreement. 

Order No. G-53-94 dated July 14, 1994 approves Regulatory Accounting Guidelines for Natural 
Gas Utilities 
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UGeneral (“G”) Orders (continued) 

Order No. G-59-94 and Reasons for Decision dated August 4, 1994 (Phase 2 of the 1994/95 
Revenue Requirements Application) approved the Revenue Stabilization Adjustment Mechanism 
(“RSAM”).  

Order No. G-66-08 dated April 10, 2008 granted approval for TGI to issue up to $600 million of 
MTN Debentures until the end of May 2010. 

Order No. G-72-90 dated October 9, 1990 approved the establishment of the Revelstoke 
Propane Cost Deferral Account 

Order No. G-80-03 dated December 11, 2003 and Reasons for Decision dated December 17, 
2003. This order approved delivery rates for TGI for 2004, the first year of the 2004 - 2007 PBR 
Plan. 

Order No. G-85-97 and Reasons for Decision dated July 23, 1997. This order approved the 1998 - 
2000 Performance Based Rate Plan and Settlement Agreement. 

Order No. G-90-03 dated December 23, 2005. This order approved Rules for Natural Gas 
Marketers effective January 1, 2004, and the commencement of Commodity Unbundling for 
Commercial customers and a Stable Rate Offering for Residential customers effective April 1, 
2004. 

Order No. G-95-00 dated October 5, 2000 approved of a Financing Plan for the Southern 
Crossing Pipeline Project 

Order No. G-98-05 dated October 5, 2005 approved the Terasen Gas Inc. application for 
approval of transactions related to the Southern Crossing Pipeline but denied the recovery of 
Inland Pacific Connector development costs 
 
Order No. G-98-99 dated September 16, 1999 approved amendments to the TGI Natural Gas 
Vehicle (“NGV”) Grant Program and the associated Rate Schedule 6 tariff changes 

Order No. G-108-01 dated October 17, 2001 approved the Lease-In Lease-Out (“LILO”) lease 
arrangements with the City of Kelowna  

Order No. G-112-04 dated December 15, 2004 approved TGI’s 2005 Revenue Requirement 
Application and delivery rate decreases determined according to the 2004 - 2007 PBR Plan 
Settlement provisions.  

Order No. G-112-07 dated September 20, 2007 established the regulatory timetable for a 
combined review of the TGI 2007 Annual Review and the TGVI 2007 Settlement Update  
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UGeneral (“G”) Orders (continued) 

Order No. G-121-06 dated October 2, 2006 established a combined regulatory timetable for the 
TGI 2006 Annual Review and Mid-Term Assessment Review of the 2004 - 2007 PBR Plan  

Order No. G-123-01 and Reasons for Decision dated November 21, 2001 approved TGI’s 
application to withdraw its 2002 Revenue Requirements Application. 

Order No. G-124-00 dated December 28, 2000 approved delivery rates for 2001 arising from the 
2000 Annual Review Process and December 6, 200 Revenue Requirements Application. 

Order No. G-124-08 dated August 28, 2008 and Reasons for Decision dated September 24, 2008 
- BC Hydro - approved a Residential Inclining Block (“RIB”) rate structure for BC Hydro’s 
residential customer class. 

Order No. G-127-08 dated September 11, 2008 approved for TGI a $2.244/GJ commodity cost 
decrease effective October 1, 2008 based on the review of TGI’s third quarter 2008 gas cost 
report. 

Order No. G-132-05 and Reasons for Decision dated December 14, 2005 approved TGI’s 2006 
Revenue Requirement Application following the 2005 Annual Review process. 

Order No. G-135-99 dated December 21, 1999 approved TGI’s 2000 Revenue Requirements 
Application as determined according to the provisions of the 1998 - 2000 PBR Settlement 
Agreement. 

Order No. G-142-08 dated September 25, 2008 established the joint regulatory review timetable 
for the TGI 2008 Annual Review and the TGVI 2008 Settlement Update.  

Order No. G-152-07 and Reasons for Decision dated December 6, 2007 approved changes to the 
Main Extension (“MX”) and Customer Connection policies of TGI and TGVI following a written 
hearing and regulatory review process. 

Order No. G-153-07 and Reasons for Decision dated December 10, 2007 approved 2008 
Revenue Requirements and delivery rates following the 2007 Annual Review process. 

Order No. G-160-06 dated December 18, 2006 approved TGI’s 2007 Revenue Requirements and 
delivery rates following the 2006 Annual Review process 
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UGeneral (“G”) Orders (continued) 

Order No. G-189-08 dated December 12, 2008 approved a Revelstoke propane commodity 
decrease of $0.2067/litre or $7.732/GJ following the fourth quarter propane cost review 
process.  

Order No. G-191-08 dated December 11, 2008 approved TGI’s 2009 Revenue Requirements and 
delivery rates following the 2008 Annual Review process. 

Order No. G-194-08 dated December 15, 2008 accepted for filing the 2008 combined Resource 
Plan of TGI, TGVI and TGW. 

 

ULetters (“L”) 

Letter No. L-5-01 dated February 5, 2001 established Guidelines for Setting Gas Recovery Rates 
and Managing the Gas Cost Reconciliation Balance. These Guidelines set out, among other 
things, the quarterly commodity review process, the amortization period for commodity 
deferral account balances and the 95% / 105% trigger threshold parameters for determining 
when a commodity cost flowthrough is warranted.   

Letter No. L-55-08 dated November 20, 2008 established a 2009 return on equity (“ROE”) of 
8.47% for the low risk benchmark utility using the Commission’s generic ROE mechanism. 

Letter No. L-64-97 dated October 16, 1997 approved the Terasen Gas Code of Conduct and 
Transfer Pricing Policy governing the relationships between the Utility and Non-regulated 
Businesses (“NRBs”).   
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B.C. gains 17,000 new jobs as Metro Vancouver
unemployment drops
BY DERRICK PENNER, VANCOUVER SUN MAY 8, 2009 COMMENTS (29)


BUSINESS


The rise in British Columbia's unemployment rate leveled off in April as
some 17,000 new jobs were added to the economy, Statistics Canada
reported Friday.


The gain was offset by more people jumping back into the job market to
look for work again, leaving B.C.'s overall unemployment rate stable at
7.4 per cent.


And all of the job gains were in the Metro Vancouver region which saw its
unemployment rate actually decline.


Job gains came in construction, manufacturing, health care and social
services, Statistics Canada analyst Vincent Ferraro said in an interview.


And some 6,000 of those jobs came through self employment — the
previously unemployed starting businesses and creating their own jobs.


"In April, we see an increase, which is encouraging, but is only one
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The Canadian economy saw an unexpected increase in jobs during April,  despite a
deepening economic recession, leaving the unemployment rate at eight per cent.
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month," Ferraro said. "We'll need a few more months to see if a trend is
developing."


However, April's job gains may just be transitory since other elements of
the economy, such as foreign trade picture, housing starts and building
permit applications are all still edging down, Helmut Pastrick chief
economist for Central 1 Credit Union, said in an interview.


"The fact that employment edged up somewhat is obviously viewed as
positive," Pastrick said in an interview. "The question is whether we'll see
further [employment] declines in subsequent months."


Pastrick is estimating the latter will be the case, though he expects that
the large job losses — such as the 35,000-job decline in January and
22,000-job drop in March — are largely behind us.


At some point, B.C. will edge out of the recession it is suffering, though
"we're probably not quite there yet."


For example, Statistics Canada, on Friday, also reported figures for
housing starts in April in B.C., which remain some 70 per cent below
levels seen last year. Pastrick said that is not a promising development
for construction employment.


Pastrick added that the job gains were not shared equally across the
province. Metro Vancouver saw 19,800 more jobs added to its economy
than were lost in April, which brought the region's unemployment rate
down to 6.7 per cent from 7.2 per cent in March.


"By extension, [unemployment] went up elsewhere in the province," he
said.


And the Vancouver Regional Construction Association reported that the
Lower Mainland did not share in the construction sector job gains, having
shed some 2,300 positions in April, leaving the region's construction
workforce at 109,000.


That means a larger number of jobs were added in other regions to bring
construction's overall workforce up 6,000 to 195,000.


Keith Sashaw, president of the Vancouver Regional Construction
Association, said April's losses in the Lower Mainland were in keeping
with the downturn in construction that the region has experienced, and
he expects there will be further job losses in construction as the global
economic recession continues to unwind.


Peter Simpson, CEO of the Greater Vancouver Home Builders'
Association, said there are prospects for housing starts to pick up later in
the year as developers sell off their inventories of unsold homes, which
will also improve the prospects for construction employment.


Nationally, Statistics Canada said the economy added 35,900 new jobs,
mostly driven by an increase in self-employment. That left the national
unemployment rate unchanged at eight per cent.


Most economists had expected 50,000 job losses in April, with the
unemployment rate rising to 8.3 per cent.


However, despite the increase, the Canadian economy has shed
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321,000 since the peak in October 2008, Statistics Canada said, and
unemployment remains at its highest level in seven years.


depenner@vancouversun.com


Provincial unemployment rates in April:


Newfoundland and Labrador 14.7%


Prince Edward Island 12.4%


Nova Scotia 9.2%


New Brunswick 8.9%


Quebec 8.4%


Ontario 8.7%


Manitoba 4.6%


Saskatchewan 5%


Alberta 6%


British Columbia 7.4%


Source: Statistics Canada
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As required by Section 7(d) of the Budget Transparency and Accountability Act (BTAA), and Section 4a(v) 
of the Carbon Tax Act, I am confirming that the Budget and Fiscal Plan contains the following elements: 


The fiscal and economic forecasts for 2009/10 and the next two years, which are detailed in Parts 1 and 3 of 
the Budget and Fiscal Plan. 


All material economic, demographic, taxation, accounting policy and other assumptions underlying the 
2009/10 economic, revenue, expenditure, surplus and debt forecasts are also disclosed. In particular: 


The capital plan includes $2 billion for accelerated infrastructure projects, based on the assumption that 
the federal government will contribute $1 billion from federal infrastructure programs announced in the 
January 27 federal budget; 
The Port Mann Bridge has not been included in the fiscal plan as final agreement has not been reached 
with the Connect BC Development Group, and accounting treatment has not been finalized. The 
implications are discussed further in the topic box on the Port Mann Bridge found on page 52 of the 
Budget and Fiscal Plan; 
The Province is assumed to reach an agreement with the federal government over the funding of 
Olympic security part of which will require a one-time payment to the federal government before the 
end of 2008/09; 
Unlike recent years, there are no forecast allowances included in the fiscal plan and government will be 
managing risks to the fiscal plan through expenditure management and use of the contingency vote; 
Most of the wage agreements reached in the last round of public sector negotiations expire by the end 
of 2009/10. No funding is included in the fiscal plan for the next round; and 
Further savings of $250 million are to be identified and achieved by 2011/12. 


The report on the advice received from the Minister's Economic Forecast Council, which was last updated 
on January 9, on the economic growth outlook for British Columbia, including the range of forecasts for 
2009 and 2010. 


The major areas of risk to the plan known at this time are disclosed in the risks section in Part 1 starting at 
page 43 of the Budget and Fiscal Plan, and in the material assumptions tables in the Appendix. 


A carbon tax report for 2008/09 and a carbon tax plan for 2009/10 to 2011/12 and corresponding material 
assumptions. These can be are found in the Revenue Neutral Carbon Tax topic box at the end of Part 2: Tax 
Measures (page 72). 


Three-year aggregate financial plans for health authorities, school districts, and universities and colleges 
have been compiled by the Ministries of Health Services, Education, and Advanced Education and Labour 
Market Development based on funding included in respective ministry budgets. Individual plans for health 
authorities and post-secondary institutions, including strategies for managing spending pressures, will be 
subsequently developed and reflected in the updated fiscal plan in the first Quarterly Report. 


The accounting policies followed in the Budget and Fiscal Plan comply, in all material respects, with 
generally accepted accounting principles (GAAP) for senior governments. 


I would like to thank staff in government ministries and agencies for their contribution to this document. 
During a time of significant uncertainty, I would like to especially recognize the commitment of staff in the 
Ministry of Finance, whose teamwork and skills were put to the test this year and whose passion was essential 
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Summary: BUDGET AND FISCAL PLAN – 2009/10 to 2011/12


Budget and Fiscal Plan – 2009/10 to 2011/12


Protecting Public Services


Budget 2009 projects deficits of $495 million in 
2009/10 and $245 million in 2010/11, returning to 
a balanced budget by 2011/12.


The fiscal plan is based on the Ministry of Finance 
economic forecast that projects real economic 
growth of minus 0.9 per cent for 2009, recovering 
to 2.4 per cent in 2010 and 2.6 per cent in 2011. 
The economic outlook is a significant reversal 
of expectations at the time of the 2008/09 first 
Quarterly Report, particularly in 2009.


The economic downturn resulted in a reduction 
of $6.6 billion in revenue over the fiscal plan 
period since the September Budget Consultation 
Paper. This loss will be partially offset by 
$870 million in federal funding that comes 
with transfer of responsibilities under the 


Labour Market Development Agreement that 
provides training for British Columbians seeking 
employment, resulting in a net decrease in 
revenue of $5.8 billion.


Overall, spending is projected to increase 
by $2.8 billion over the fiscal plan period. 
This includes spending associated with the 
Labour Market Development Agreement. 
Excluding the agreement, projected spending 
represents an average annual growth of 
2.2 per cent. By achieving $1.9 billion of 
savings, government is able to maintain services 
during the economic downturn while providing 
additional spending in key areas.


Budget


Revenue ……………………………………………………… 38,490      38,455      38,812      39,795      41,182      
Expense …………….....…....………………..……………… (37,690) (38,405) (39,307) (40,040) (41,182)


Surplus (Deficit) before forecast allowance ………… 800           50             (495)         (245)         -               
Forecast allowance …………………………………………… (750) - - - -


Surplus (Deficit) …………………………………………… 50 50 (495) (245) -


Capital spending:
Taxpayer-supported capital spending …………………… 3,859      4,133      4,746      4,650        3,382
Total capital spending ……………………………………… 5,766      5,951      6,945      7,155        5,924


Provincial Debt:
Government direct operating debt ………………………… 7,408      6,437      6,847      7,104        7,074
Taxpayer-supported debt ………………………………… 27,741    27,692    30,213    32,392      34,078
Total debt …………………………………………………… 37,741    37,487    40,471    44,203      47,215
Government direct operating debt-to-GDP ratio ………… 3.7% 3.2% 3.5% 3.4% 3.3%
Taxpayer-supported debt-to-GDP ratio ………………… 14.0% 13.8% 15.2% 15.7% 15.8%
Total debt-to GDP ratio …………………………………… 19.0% 18.7% 20.4% 21.4% 21.8%


Plan
2011/12


Estimate
2009/10


2008/09


($ millions) Budget Updated
Forecast


Plan
2010/11


(4.0)


(2.8)


(0.3)
0.2 0.3


Taxation Natural
Resources


Other Federal
Contributions*


Commercial
Crowns


Total cumulative
change: -$6.6B


$ billions


* Excludes $870 million in funding for the LMDA transfer


3-Year cumulative change in revenue since the
 first Quarterly Report


1.7


2.3


2.9 2.8


1.0


-0.9


2.4
2.6


-1.0


0.0


1.0


2.0


3.0


4.0


2008 2009 2010 2011


First Quarterly Report (Sep 2008)


Budget 2009 (Jan 2009)


Annual real GDP growth forecast, 
per cent


Government’s economic forecast lowered from the
 first Quarterly Report
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2 Summary 


Domestic Economy Contracts


BC’s economic forecast for 2009 reflects the sharp 
US and global economic slowdown, moderating 
domestic demand, as well as instability in global 
financial and commodity markets.


In the medium term, BC’s economy is expected 
to return closer to historical levels of growth, 
due primarily to an anticipated recovery of US 
demand (particularly in the housing sector) and a 
gradual rise in commodity prices.


Indicators of economic performance through 
most of 2008 confirm that British Columbia’s 
economy slowed considerably in the latter half 
of the year. On the domestic side, monthly retail 
sales and housing starts declined significantly 
since July. The employment situation has 
also weakened in recent months, with the 
unemployment rate climbing by 1.6 per cent 
from July to January.


On the trade side, the value of manufacturing 
shipments fell steadily through most of 2008 
due mainly to reduced demand for BC’s forest 
products from the troubled US economy. 
However, total exports from BC increased 
year-to-date to November 2008, driven by high 
energy prices pushing up the value of energy 
exports.


Infrastructure Program


Budget 2009 continues government’s 
commitment to an infrastructure spending plan 
that includes the acceleration of a number of 
new projects in order to keep British Columbians 
working and help stimulate the economy.


Infrastructure spending on transit, roads, schools, 
hospitals, post secondary facilities, electrical 
generation, transmission and distribution projects 
and other capital assets totals $20 billion over the 
three year period of the fiscal plan.


The capital plan includes $2 billion for 
accelerated infrastructure projects and assumes 
federal contributions of $1.0 billion, from 
infrastructure stimulus funds announced in the 
federal budget on January 27, 2009.


Construction investments of $10.6 billion are 
also included in the Province’s capital plan (i.e. 
excluding information technology projects, land 
purchases, and vehicle purchases). 


An additional $1.4 billion in local infrastructure 
projects is being built in partnership with local 
governments and the federal government.


These investments are estimated to generate 
88,000 direct construction jobs over the next 
three years.


Protecting Healthcare and Education


Budget 2009 confirms government’s commitment 
to health care and provides an additional 
$920 million for the Ministry of Health Services 
and health authorities in 2011/12, for an annual 
6 per cent increase in funding for the third year 
of the fiscal plan. This funding is in addition to 
$3.9 billion over 3 years allocated previously in 
Budget 2008.


Budget 2009 maintains operating grant funding 
to school districts at previously announced 
funding levels. Despite enrolment declines 
over the next 3 years, the total budget for K-12 
education continues to increase, resulting in 
higher levels of per pupil funding at the school 
district level.


1.3


0.0


2.8
2.6 2.6 2.62.62.62.62.4


-0.9


1.0


-2.0


-1.0


0.0


1.0


2.0


3.0


4.0


2008 2009 2010 2011 2012 2013


Ministry of Finance


Economic Forecast Council


BC Real GDP
Per cent 
change Forecast


e: estimate
Note: the EFC provided an average forecast for 2011 to 2013 on January 9, 2009


e


BC’s economy to rebound in 2010


$1,572


$741


$1,572


$920


$25


2008/09 2009/10 2010/11 2011/12


Budget
2009
increase
$945


($ millions)


Total
previous
increases
$3,885


3-year total 
increase: 
$4,830


$13,329*


5.7%
$14,095


6.2%
$15,821


5.7%
$14,901


Budget 2008 
Base


*  Before $120 million Supplementary Estimates


Healthcare funding increases
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Budget 2009 also increases access to post-
secondary education and training throughout 
the province by providing $244 million over 
three years in new operating funding, including 
$228 million to post-secondary institutions and 
$16 million to support immigrant workers over 
three years.


Sustaining Social Services


Budget 2009 ensures that programs and services 
that enhance the quality of life for British 
Columbians in need are protected, and provides 
$381 million over four years to:


maintain previous funding commitments that 
implement new and expanded measures to help 
break the cycle of homelessness and support 
low income seniors and families;


support priority programs and services for 
families and communities to care for and protect 
vulnerable children and youth;


support programs and services to adults with 
developmental disabilities and their families, 
including continued access to community 
living services such as respite care, residential 
placements and life skills training; and


provide additional support to individuals and 
families who experience difficulty in paying for 
their basic living necessities and will require 
income assistance.


Supporting Communities and the Environment


Budget 2009 provides $479 million over 
four years, to support economic activity in 
communities throughout the province during the 
economic downturn, maintain BC as a leader in 
environmental protection and funds initiatives to 
support local government priorities and provide 
greater flexibility to address immediate needs 
including community safety.$1,383 $1,407 $1,401 $1,420


$1,494


$1,573


$1,707


$1,794


$1,924


2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10


$ millions 


39 per cent increase in funding
since 2001/02


Post-secondary funding increases


Sustaining Social Services


($ millions)
4-year
Total 1


Acquisition of social housing ………………………… 30        
Children and Families
– Supporting families and children in care …………… 47        
– Child care subsidies ………………………………… 25        
– Supporting children with special needs …………… 38


    Subtotal ……………………………………………… 110      
Supporting adults with developmental disabilities … 73        
Income assistance for individuals and families


in need ………………………………………………… 110      
Policing and victim support …………………………… 58


Total …………………………………………………… 381
1 See page 26 for further information.


520,000


530,000


540,000


550,000


560,000


570,000


580,000


590,000


600,000


98/99 99/00 00/01  01/02  02/03  03/04  04/05  05/06  06/07  07/08  08/09  09/10  10/11  11/12


Enrolment (FTEs) 


$5,500


$6,000


$6,500


$7,000


$7,500


$8,000


$8,500


Per Pupil Funding


FTE per pupil $


Funding
Increasing


Enrolment
Declining


Per pupil funding rises while student enrolment drops


Supporting Communities and the Environment 


($ millions)
4-Year 
Total 1


Supporting Communities
– Improving access for shale gas development …………………… 6            
– Improvements for rural resource roads …………………………. 20          
–  economic development ………………………… 30          
– Towns for Tomorrow: cost shared community infrastructure … 50          
– Local transportation projects to accelerate job creation  ……… 20          
– Bulkley-Nechako / Kitimat-Stikine Regional District grants …… 3            
– Internet connectivity for rural communities ……………………… 5            
– Peace River Regional District infrastructure …………………… 9            
– Local government priorities, including community safety ……… 151        


    Subtotal ………………………………………………...…………… 294        


Targeted Measures
– Michael Smith Foundation for health research ………… 15          
– Provincial Transit Plan additional operating funding …………… 59          


Subtotal ……………………………………………………………… 74          


Continued Environmental Leadership
– Carbon tax rebates for local government ………………………… 15          
– Extending the ICE fund for green technology advancements … 75          
– Planning for Capital Regional District water treatment facility  … 2            
–  Trees for Tomorrow : planting trees in public places …………… 11          
–  BC portion of the Hydrogen Highway …………………………… 8            


    Subtotal ………………………………………………...…………… 111        


Total …………………………………………………………………… 479        
1 See page 28 for further information.


Community ......  







Budget and Fiscal Plan – 2009/10 to 2011/12


4 Summary 


Tax Measures


On October 22, 2008, government announced 
economic stimulus measures including the 
accelerated personal income tax cuts and small 
business tax relief. The 3 per cent reduction in 
the rates for the two lowest income tax brackets, 
combined with the 2 per cent reduction in 
Budget 2008, provides a $211 million reduction 
in 2008 taxes for British Columbians to help 
stimulate the economy.


Government also introduced a temporary 
property tax deferment program for homeowners 
who are experiencing financial hardship due to 
current economic conditions.


Administrative Efficiencies


Government is managing down expenses in 
order to protect health care, education and 
social service programs. Significant savings in 
administrative and other discretionary spending 
will be achieved, and some government 
programs will be streamlined.


Budget 2009 reallocates $1.9 billion in 
administrative and other savings over 3 years 
to health care, education and social service 
programs as well as to support other priority 
programs that provide public services.


Government has also established a 
Transformation Fund within the Public Service 
Agency. The fund will be used to strategically 
invest in priority job streams and targeted 
recruitment, and to fund opportunities where 
the approach to work can be re-tooled to deliver 
quality services to citizens with fewer staff.


In addition, government will continue to review 
its operations to achieve a further $250 million in 
annual efficiencies by the end of 2011/12. 


Return to Balanced Budgets by 2011/12


Government maintains its practice of strong 
fiscal management by requiring the budget to 
be balanced by the third year of the fiscal plan. 
In addition, the exemption to the balanced 
budget legislation requires government to use 
any future year end surpluses to eliminate direct 
operating debt, prohibiting Supplementary 
Estimates until the direct operating debt is 
eliminated.


Debt Remains Affordable


Significant progress has been made in reducing 
the taxpayer supported debt burden over the past 
five years. The taxpayer-supported debt to GDP 
ratio has declined from 21.3 per cent in 2002/03 
to 13.8 per cent by 2008/09, a 35 per cent 
reduction. Due to significant infrastructure 
investments and weaker economic growth, 
the taxpayer-supported debt to GDP ratio is 
forecast to increase from 13.8 per cent in 2008/09 
to 15.8 per cent in 2011/12. Debt remains 
affordable, despite the global economic 
downturn.
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14.9%
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3-year moving 
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Taxpayer-supported debt burden remains low


Administrative Spending – Change from 2008/09


($ millions) 2008/09
Estimates


2009/10
Estimates


$
Change


%
Change


Expense category:
– Boards, commissions and courts 


(fees and expenses) ………………… 11         10         (1)       -5%
– Public servant travel ………………… 74         58         (16)     -22%
– Professional services ……………… 769       592       (177)   -23%
– Office and business expenses ……… 116       106       (10)     -8%
– Informational advertising and


publications ………………………… 30         7           (23)     -76%
– Operating equipment and vehicles… 135       123       (12)     -9%
– Transfers – grants (discretionary) … 826 768 (58) -7%


Total savings ………………………… 1,961 1,664 (297) -15%


$4,056


$50


$3,060


($495) ($245)


$2,886$2,575


($1,339)


($3,169)


($1,233)


 01/02  02/03  03/04  04/05  05/06  06/07  07/08  08/09  09/10 10/11 11/12


Balanced budget 
by 2011/12


Surplus / (deficit)
$ millions


Two years of 
deficits


BC will return to balanced budgets in 2011/12
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Risks to the Fiscal Plan


The main risks to the government fiscal plan on 
the economic side include a protracted period of 
low economic growth in the US, reduced global 
demand for BC’s exports, continuing turmoil in 
global financial markets, and further weakening 
of domestic demand. Other risks include 
exchange rate movements or changes in natural 
gas, lumber or other commodity markets, as well 
as service demand pressures on the expenditure 
side.


No funding is included in the fiscal plan for the 
next round of public sector wage negotiations. 


As the agreement has not been finalized, the 
fiscal implications of the Port Mann Bridge/
Highway 1 project, which will be funded from 
tolls, are not included in Budget 2009.


Other major risks to the fiscal plan stem from 
changes in factors that government does not 
directly control. These include:


Assumptions underlying revenue and Crown 
corporation and agency forecasts such as 
economic factors, commodity prices and weather 
conditions.


Utilization rates for government services such as 
health care, children and family services, and 
income assistance.


The outcome of litigation, arbitrations, and 
negotiations with third parties.


Potential changes to federal transfer allocations, 
cost-sharing agreements with the federal 
government and impacts on the provincial 
income tax bases arising from federal tax policy 
and budget changes. The impact of the recent 
federal income tax reductions on the economy 
was not anticipated when the economic forecast 
was finalized.


The fiscal plan includes contingencies of 
$385 million in 2009/10, $300 million in 2010/11 
and $250 million in 2011/12 to help ensure the 
fiscal targets are met.


Conclusion


In summary, Budget 2009:


provides a $2.0 billion accelerated infrastructure 
program to keep people at work in the 
construction sector over the next three years;


protects public services and provides additional 
funding for health care, education and social 
services;


reduces administrative and other costs and 
returns to balanced budgets by 2011/12; and


keeps debt affordable.
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Part 1: THREE-YEAR FISCAL PLAN


Introduction


 Budget 2009 reflects government’s response to the recent unprecedented drop in 
provincial revenues resulting from the global economic downturn. Despite economic 
stimulus measures and a comprehensive review of government operations to achieve 
administrative cost savings, revenue weakness has required the government to 
suspend its balanced budget legislation for a period of two years in order to protect 
vital health care, education and social services.


 Budget 2009 projects deficits of $495 million in 2009/10 and $245 million in 2010/11. 
Nonetheless, government maintains its practice of strong fiscal management by 
requiring the budget to be balanced by the third year of the fiscal plan. In addition, 
the exemption to the balanced budget legislation requires government to use 
any future year end surpluses to eliminate direct operating debt, prohibiting 
Supplementary Estimates until the direct operating debt is eliminated.


 The fiscal plan is based on the Ministry of Finance economic forecast that projects 
real economic growth of minus 0.9 per cent for 2009, recovering to 2.4 per cent 
in 2010 and 2.6 per cent in 2011. The Ministry of Finance’s outlook for 2009 is 
significantly lower than the outlook provided by the Economic Forecast Council. 
This greater-than-normal level of prudence recognizes the potential for further forecast 
downgrades by the private sector due to continuing economic and financial turmoil 
in global markets. The economic outlook is a significant reversal of expectations 
at the time of the 2008/09 first Quarterly Report, particularly in 2009. Full details of 
the economic forecast are found in Part 3: British Columbia Economic Review and 
Outlook.


 The economic downturn resulted in a reduction of $6.6 billion in revenue over 
the fiscal plan period since the September Budget Consultation Paper. This loss 
was partially offset by $870 million in federal funding that comes with transfer of 
responsibilities under the Labour Market Development Agreement that provides 
training for British Columbians seeking employment, resulting in a net decrease in 
revenue of $5.8 billion as shown in Table 1.2.


 Government is managing down expenses in order to protect health care, education 
and social service programs. Significant savings in administrative and other 
discretionary spending will be achieved, and some government programs will be 
streamlined. Budget 2009 reallocates $1.9 billion in administrative and other savings 
over 3 years to health care, education and social service programs as well as to 
support other priority programs that provide public services.


Table 1.1   Three-Year Fiscal Plan – Operating Statement


Taxpayer-supported programs and agencies:
Revenue ………………………………………………………… 38,490    38,455    38,812    39,795    41,182    
Expense …………….....…....………………..………………… (37,690) (38,405) (39,307) (40,040) (41,182)


Surplus (deficit) before forecast allowance  ………………… 800         50           (495)        (245)        -              
Forecast allowance ……………………………………………… (750) - - - -


Surplus (deficit) ………………………………………………… 50 50 (495) (245) -


Plan
2010/11


Plan
2011/12


2008/09
($ millions)


Budget Updated
Forecast


Budget
Estimate
2009/10
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 Table 1.2   Three-Year Fiscal Plan Update – Changes from Budget 2008
($ millions) 2008/09 2009/10 2010/11 2011/12


Budget 2008  Fiscal Plan Surplus (February 19, 2008) ………………………… 50         150       150       150       
Budget 2009 Consultation Paper – available revenue ……………………… 970 1,015 385 1,500


Updated fiscal plan before revenue changes and spending initiatives …… 1,020    1,165    535       1,650    
Revenue changes:


Personal income tax:
Personal income tax – prior year adjustment ............................................ (94)       -           -           -           
Personal income tax .................................................................................. (285)     (363)     (325)     (116)     


Corporate income tax .................................................................................... 311       (122)     (244)     (363)     
Social service tax .......................................................................................... (234)     (363)     (421)     (460)     
Carbon tax ..................................................................................................... (38)       (85)       (126)     (175)     
Property tax ................................................................................................... (24)       (73)       (122)     (183)     
Property transfer tax ...................................................................................... (165)     (175)     (100)     (70)       
Other tax sources .......................................................................................... 4           (20)       (47)       (43)       
Forests .......................................................................................................... (103)     (226)     (158)     (269)     
Natural gas royalties ...................................................................................... (356)     (553)     (346)     (145)     
Other energy, metals and minerals ............................................................... (214)     (433)     (363)     (301)     
Other fees and licenses ................................................................................. (101)     (13)       (66)       (73)       
Investment earnings ……………………………………………………………… (76)       (40)       (25)       63         
Health and social transfers ……………………………………………………… 49         61         6           (34)       
Labour Market Development Agreement ……………………………………… 48         290       290       290       
Other federal transfers …………………………………………………………… (24)       59         67         70         
Other taxpayer-supported revenue ……………………………………………… (55)       (88)       (112)     (23)       
Commercial Crown agencies operating results:


BC Hydro – mainly increase in allowed return on equity ........................... (4)         41         37         43         
Liquor Distribution Branch – mainly increased product sales .................... 13         33         44         58         
ICBC – mainly lower claims costs and operating efficiencies partially


offset by lower premium and investment revenue .................................. 131       13         1           38         
BC Railway Company – mainly delay in surplus property sales ................ (25)       (5)         21         (1)         
Other commercial Crown agencies changes ............................................. 4 9 4 (19)
Total revenue changes ……………………………………………………… (1,238) (2,053) (1,985) (1,713)


Forecast allowance updates  ……………………………………………………… 750 675 675 675


Less : expense increases (decreases):
Strategic priorities:


Healthcare (Chart 1.13) ............................................................................. 120       25         -           920       
Post-secondary education ......................................................................... -           71         86         87         
Sustaining social services (Table 1.10) ..................................................... 30         119       127       105       
Supporting communities and the environment (Table 1.11) ...................... 213       104       63         99         
Public service transformation ………………………………………………… -           50         25         -           


Administrative and other savings................................................................... -           (589)     (650)     (631)     
Labour Market Development Agreement ……………………………………… 48         290       290       290       
Adjust contingencies …………………………………………………………… 125       (5)         (100)     (150)     
Remove allocation for future wage increases …………………………………… -           -           (400)     (400)     
Debt servicing (including MOPD) .................................................................. (23)       (64)       (5)         160       
Additional expense recovered from external sources ………………………… 22         36         -           63         
Impact of transportation investment plan and infrastructure spending ……… 22         66         109       390       
Ministry year-end savings redirected to priorities ……………………………… (123)     -           -           -           
Other spending changes ………………………………………………………… 48         179       50         (71)       
Further efficiencies ………………………………………………………………… - - (125) (250)


Total expense increases (decreases) ……………………………………… 482 282 (530) 612


Budget 2009  Updated Fiscal Plan Surplus (Deficit) …………………………… 50 (495) (245) -
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 Overall, spending is projected to increase by $2.8 billion over the fiscal plan period. 
This includes spending associated with the Labour Market Development Agreement. 
Excluding the agreement, projected spending represents an average annual growth 
of 2.2 per cent, slightly higher than inflation. This will enable government to maintain 
services during the economic downturn while providing additional spending in 
key areas.


 In 2008/09, ministry savings and a reduced forecast allowance have enabled 
government to allocate $622 million to priority initiatives, primarily to address the 
impact of the economic downturn. Government intends to introduce Supplementary 
Estimates to obtain the necessary legislative appropriations to fund these initiatives. 
(See Part 4: 2008/09 Revised Financial Forecast (third Quarterly Report) for 
further details).


 Budget 2009 continues government’s commitment to an infrastructure spending 
plan that includes the acceleration of a number of new projects in order to keep 
British Columbians working and help stimulate the economy. Infrastructure 
spending on transit, roads, schools, hospitals, post secondary facilities, electrical 
generation, transmission and distribution projects and other capital assets totals 
$20 billion over the three year period of the fiscal plan. The capital plan includes 
$2 billion for accelerated infrastructure projects and assumes federal contributions 
of $1.0 billion from infrastructure stimulus funds announced in the federal budget 
on January 27, 2009. More information on the three-year capital spending plan is 
found on page 33.


 Since peaking in 2003/04, government has made significant progress in reducing 
taxpayer-supported debt, including the operating debt. Taxpayer-supported debt has 
declined from $30.0 billion in 2003/04 to $27.7 billion by 2008/09. Operating debt has 
been reduced by 59 per cent from a peak of $15.7 billion in 2003/04 to $6.4 billion 
in 2008/09. These reductions allow government the flexibility to address the current 
economic challenges, while keeping debt affordable.
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Table 1.3   Revenue by Source


Taxation revenue
Personal income ……………………………………………………… 6,700     6,219     6,562      6,942      7,366      
Corporate income …………………………………………………… 1,343     2,037     1,529      1,072      923         
Social service ………………………………………………………… 5,284     4,998     5,087      5,299      5,533      
Fuel …………………………………………………………………… 957        912        914         920         928         
Carbon ………………………………………………………………… 338        300        546         754         968         
Tobacco ……………………………………………………………… 705        713        687         687         687         
Property ……………………………………………………………… 1,861     1,840     1,881      1,936      1,967      
Property transfer ……………………………………………………… 1,020     735        685         720         750         
Other 1 ………………………………………………………………… 601 610 594 553 570


18,809 18,364 18,485 18,883 19,692


Natural resource revenue
Natural gas royalties ………………………………………………… 1,165     1,376     1,014      1,156      1,281      
Forests ………………………………………………………………… 952        587        609         707         700         
Other resource 2 ……………………………………………………… 1,606 2,048 2,007 2,046 2,030


3,723 4,011 3,630 3,909 4,011


Other revenue
Medical Services Plan premiums …………………………………… 1,571     1,577     1,591      1,613      1,635      
Other fees 3 …………………………………………………………… 2,505     2,430     2,518      2,501      2,519      
Investment earnings ………………………………………………… 884        839        918         1,005      1,095      
Miscellaneous 4 ……………………………………………………… 2,509 2,474 2,475 2,503 2,562


7,469 7,320 7,502 7,622 7,811


Contributions from the federal government
Health and social transfers ………………………………………… 4,794     4,693     4,910      5,110      5,316      
Other federal contributions 5 ………………………………………… 1,015 1,223 1,460 1,408 1,396


5,809 5,916 6,370 6,518 6,712


Commercial Crown corporation net income
BC Hydro ……………………………………………………………… 358        357        452         493         542         
Liquor Distribution Branch …………………………………………… 854        867        896         918         938         
BC Lotteries (net of payments to federal government) …………… 1,101     1,101     1,154      1,198      1,228      
ICBC 6 ………………………………………………………………… 272        459        260         192         217         
Other …………………………………………………………………… 95 60 63 62 31


2,680 2,844 2,825 2,863 2,956


Total revenue …………………………………………………………… 38,490 38,455 38,812 39,795 41,182
1


2


3


4


5


6


Post-secondary, healthcare-related, motor vehicle, and other fees.


Includes asset dispositions, reimbursements for health care and other services provided to external agencies, and other recoveries.


Includes contributions for health, education, community development, housing and social service programs, and transportation projects.


The 2008/09 amounts represent ICBC's projected earnings during government's fiscal year. On ICBC's fiscal year basis (December), the outlook for 2008 
is: (budget) – $272 million; (forecast) – $498 million. For 2009/10 to 2011/12, the fiscal year and calendar year projections are assumed to be the same.


($ millions) Revised
Forecast


Corporation capital, insurance premium and hotel room taxes. 


Columbia River Treaty, other energy and minerals, water rental and other resources.


Budget
Estimate
2009/10


Plan
2010/11


Plan
2011/12


2008/09


Budget
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Table 1.4   Expense by Ministry, Program and Agency


Office of the Premier ………………………………………………… 14          14          12          12          11          
Aboriginal Relations and Reconciliation …………………………… 62          62          51          47          46          
Advanced Education and Labour Market Development ………… 2,075     2,056     2,260     2,262     2,237     
Agriculture and Lands ………………………………………………… 289        249        298        232        230        
Attorney General ……………………………………………………… 546        546        556        549        534        
Children and Family Development ………………………………… 1,389     1,389     1,403     1,414     1,414     
Community Development …………………………………………… 238        238        197        182        234        
Education ……………………………………………………………… 5,117     5,115     5,179     5,215     5,231     
Energy, Mines and Petroleum Resources ………………………… 73          72          73          50          55          
Environment …………………………………………………………… 263        251        239        237        234        
Finance ………………………………………………………………… 234        231        153        116        104        
Forests and Range …………………………………………………… 806        770        768        692        696        
Health Services ……………………………………………………… 13,329   13,329   14,095   14,901   15,821
Healthy Living and Sport …………………………………………… 72          66          71          71          72          
Housing and Social Development ………………………………… 2,602     2,602     2,641     2,651     2,617     
Labour and Citizens' Services ……………………………………… 102        102        78          73          64          
Public Safety and Solicitor General ………………………………… 624        624        647        630        625        
Small Business, Technology and Economic Development ……… 67          67          85          79          79          
Tourism, Culture and the Arts ……………………………………… 353        349        55          51          51          
Transportation and Infrastructure …………………………………… 771 771 766 790 844


Total ministries and Office of the Premier ………… 29,026   28,903   29,627   30,254   31,199
Management of public funds and debt ……………………………… 1,262     1,212     1,200     1,292     1,330     
Contingencies ……………………………………………...………… 342        342        385        300        250        
Funding for capital expenditures …………………………………… 972        899        1,323     1,347     1,017     
Legislative and other appropriations ……………………………… 137 137 165 127 125


Subtotal ………………………………………………… 31,739   31,493   32,700   33,320   33,921
Priority spending initiatives ………………………………………… - 622 - - -


Consolidated revenue fund total expense ………………..……… 31,739 32,115 32,700 33,320 33,921


Expenses recovered from external  entities ……………………… 1,892 2,193 2,402 2,385 2,450


Externally-funded service delivery agency expense:
School districts ………………………………………………………… 301        268        273        296        329        
Post-secondary institutions ………………………………………… 2,185     2,174     2,176     2,378     2,564     
Health authorities and hospital societies …………………………… 427        520        686        653        727        
Other service delivery agencies …………………………………… 1,146 1,135 1,070 1,133 1,441


4,059 4,097 4,205 4,460 5,061


Subtotal expense ……………………………………………………… 37,690   38,405   39,307   40,165   41,432
Further efficiencies ...................................................................... - - - (125) (250)


Total expense …………………………………………………………… 37,690 38,405 39,307 40,040 41,182
1 The 2008/09 budget estimate and revised forecast have been restated to reflect government's current organization and accounting policies.


Plan
2011/12


2008/09


Budget1
($ millions) Revised


Forecast


Budget
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Plan
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 Taxpayer-supported debt is forecast to increase to $34.1 billion by 2011/12, reflecting 
the significant infrastructure investments planned over the next three years that will 
benefit future generations of British Columbians, and the forecast deficits over the next 
two fiscal years. Total provincial debt, which includes commercial Crown agency debt, 
is forecast to increase over the next three years to $47.2 billion by 2011/12, primarily 
reflecting additional investment in improving and expanding British Columbia’s hydro 
generation assets.


 Significant progress has been made in reducing the taxpayer supported debt burden 
over the past six years. The taxpayer-supported debt to GDP ratio has declined from 
21.3 per cent in 2002/03 to 13.8 per cent by 2008/09, a 35 per cent reduction. Due 
to significant infrastructure investments and weaker economic growth, the taxpayer-
supported debt to GDP ratio is forecast to increase from 13.8 per cent in 2008/09 
to 15.8 per cent in 2011/12. Debt remains affordable, despite the global economic 
downturn. Additional information on the debt outlook is found starting on page 40.


 The main risks to the government fiscal plan include a protracted period of low 
economic growth in the US, reduced global demand for BC’s exports, continuing 
turmoil in global financial markets, and further weakening of domestic demand. 
Other risks include exchange rate movements or changes in natural gas, lumber or 
other commodity markets, as well as service demand pressures on the expenditure 
side. These and other risks are more fully described starting on page 43.


 The fiscal plan includes contingencies of $385 million in 2009/10, $300 million 
in 2010/11 and $250 million in 2011/12 to help ensure the fiscal targets are met. 
In addition, government will continue to review its operations to achieve a further 
$250 million in annual efficiencies by the end of 2011/12. The budget provides no 
funding for annual wage increases in the next round of public sector bargaining.


 The three-year fiscal plan conforms to the standards set by the accounting profession 
for senior governments in Canada referred to as generally accepted accounting 
principles or “GAAP”.
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Chart 1.2 Taxpayer-supported debt burden remains low







Budget and Fiscal Plan – 2009/10 to 2011/12


 Three-Year Fiscal Plan 13


Revenue


Changes since the first Quarterly Report


 Since the updated fiscal plan released September 12, 2008 in the 2009 Budget 
Consultation Paper, the revenue forecast has declined $1.2 billion, $2.1 billion, 
$2.0 billion and $1.7 billion in the four years 2008/09 to 2011/12, respectively. 
Changes to the 2008/09 revenue forecast are detailed in Part 4: 2008/09 Revised 
Financial Forecast (third Quarterly Report).


 The economic downturn resulted in a reduction of $6.6 billion in revenue over the 
fiscal plan period since the September Budget Consultation Paper. This loss was 
partially offset by $870 million in federal funding in support of the Labour Market 
Development Agreement, resulting in a net decrease in revenue of $5.8 billion. 
The cumulative $5.8 billion revenue loss over the next three years reflects decreases 
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Resources


Other Federal
Contributions*
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Total cumulative
change: -$6.6B


$ billions


* Excludes $870 million in funding for the LMDA transfer


Chart 1.3 Three-year cumulative change in revenue since the first Quarterly Report
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in taxation, natural resource and other revenue sources, partially offset by 
improvements in federal government transfers and commercial Crown corporation net 
income. The global economic slowdown combined with the financial market crisis and 
equity market disruptions have contributed to a significant decline in the BC economic 
outlook. The level of nominal Gross Domestic Product in 2011 is now projected to 
be 5.4 per cent lower than forecast in the first Quarterly Report. This loss in economic 
output, combined with the effects of accelerated tax cuts, results in a $4.0 billion 
cumulative reduction in taxation revenues over the three years. Weaker economic 
growth affects virtually all taxation revenue sources and in particular, the cumulative 
three-year loss from personal income, corporate income, social service, carbon and 
property transfer tax revenues totals $3.5 billion.


 Plunging commodity prices and the fallout in the US housing sector are major 
contributors to the three-year total loss of $2.8 billion in natural resource revenues.
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 Lower natural gas prices, disruptions in capital markets and a reduced expectation 


of the average bonus bid per hectare result in a $1.5 billion reduction from natural 


gas royalties and revenue of sales of Crown land tenures over the three years ending 


2011/12. Volatility in other commodity markets including lumber, pulp, coal, metals, 


oil and electricity contribute to a further $1.4 billion revenue decline.


0.91


0.65


0.82


1.100.94
0.89


1.20


1.40
1.34


2007 2008 2009 2010 2011


million units


Down 21.4%


Budget 2009


First Quarterly
Report
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 Excluding the $870 million in support of the Labour Market Development Agreement, 
the $0.2 billion improvement over the three years from federal government 
contributions mainly reflects increases in program recoveries from ministries and 
taxpayer supported Crown corporations. Since these transfers represent both 
higher revenues and expenses, there is no impact on government’s bottom line. 
These recoveries include $69 million for additional agricultural programs, $24 million 
in added support to the Ministry of Children and Family Development and 
$110 million directed to taxpayer supported Crown agencies.


 The three-year $0.3 billion decline in other taxpayer-supported sources includes 
reduced revenue from the school, university, college and health authority (SUCH) 
sector and $183 million resulting from decommissioning the Coquihalla highway toll 
booths.


 Higher net incomes from the commercial Crown corporations mainly reflect 
increased sales from the Liquor Distribution Branch, timing of BC Railway Company 
asset dispositions and an improved rate of return from BC Hydro.
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Budget 2009 Plan


 Government revenue includes the combined revenues of the Consolidated Revenue 
Fund (CRF), taxpayer-supported Crown agencies, the SUCH sector, and the net 
income of commercial Crown corporations.


 Following growth of 3.4 per cent in 2007/08, revenue is forecast to decline 
3.5 per cent to total $38.5 billion in 2008/09. The 2008/09 revised forecast incorporates 
the impacts of slowing economic growth in 2008; and tax measures introduced 
in Budget 2007, Budget 2008, and Budget 2009 as well as accelerated tax cuts 
announced on October 22, 2008 designed to improve competitiveness and reduce 
costs for families and businesses. The 2008/09 revenue projection also includes 
the impacts of volatile commodity markets with increasing revenue from natural 
gas royalties, sales of Crown land tenures and coal production, partially offset by 
a 46 per cent decline in forest revenue.


 In 2009/10, revenue growth of 0.9 per cent reflects a 7.7 per cent increase in federal 
government contributions and a 2.5 per cent increase in other taxpayer supported 
revenue sources, partially offset by the impacts of a 0.9 per cent decline in nominal 
GDP growth, falling natural gas prices and the full-year effect of reducing corporate 
income tax rates. More than half of the increasing federal government transfers 
represent additional funding in support of higher expenses under the Labour Market 
Development Agreement, agricultural programs and taxpayer supported Crown 
agencies.


 Over the next two years as economic growth strengthens and commodity prices rise, 
due in part to an improving US economic outlook, revenue is expected to average 
3.0 per cent annual growth.


Table 1.5   Major Factors Underlying Revenue 
Calendar Year
Per cent growth unless otherwise indicated 2008 2009 2010 2011 2008 2009 2010 2011


Real GDP ……………………………………………… 1.0 -0.9 2.4 2.6 1.7 2.3       2.9       2.8
Nominal GDP ………………………………………… 3.9 -0.9 4.2 4.6 4.7 4.6       4.8       4.8
Personal income ……………………………………… 5.1 1.7 3.5 4.3 5.5 4.3       4.5       4.5
Corporate profits ……………………………………… -4.0 -24.7 1.5 3.2 -1.6 1.7       4.3       4.5
Consumer expenditures ……………………………… 3.7 1.9 4.8 4.7 4.8 4.9       5.1       5.0
Consumer expenditures on durable goods ………… -5.1 0.3 2.3 2.5 -1.0 3.2       2.7       2.8
Business investment ………………………………… 4.6 -0.5 5.4 4.8 4.6 3.4       5.1       5.6
Retail sales ……………………………………………… 1.5 1.3 4.4 4.4 3.2 4.7       4.9       4.9
Employment …………………………………………… 2.1 -0.5 1.3 1.5 2.5 1.7       1.7       1.6
BC housing starts .……………………………………  -12.4 -25.6 4.9 3.8 -5.4 -11.2 -4.3 -1.4
US housing starts ……………………………………… -32.7 -28.0 25.4 35.0 -29.9 -5.3 34.8 16.7 
SPF 2x4 price ($US/thousand board feet) ………… $219 $213 $250 $300 $237 $250 $300 $300
Pulp ($US/tonne) ……………………………………… $851 $606 $650 $700 $882 $850 $825 $800
Exchange rate (US cents/Canadian dollar) ………… 93.7 79.3 86.2 89.4 99.3 98.2 95.1 94.4


Fiscal Year 2008/09 2009/10 2010/11 2011/12 2008/09 2009/10 2010/11 2011/12


Natural gas price ($Cdn/GJ at plant inlet) …………… $6.57 $5.87 $6.21 $6.61 $7.58 $7.27 $6.86 $6.67
Bonus bids average bid price per hectare ($) ……… $3,659 $794 $954 $1,226 $4,299 $1,010 $1,082 $1,173
Electricity price ($US/mega-watt hour, Mid-C) ……… $61 $61 $67 $67 $81 $76 $74 $75
Metallurgical coal price ($US/tonne, fob west coast) … $237 $172 $158 $160 $237 $229 $189 $173
Copper price ($US/lb)  ………………………………… $2.65 $1.73 $2.44 $2.38 $3.56 $3.23 $2.93 $2.58


Crown harvest volumes (million cubic metres) ……… 51.0 52.0 55.0 60.0 52.0 54.0 60.0 63.0


    First Quarterly ReportBudget 2009


.
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 Key assumptions and sensitivities relating to revenue are provided in Appendix 
Table A10. The major revenue components are:


 – up 5.5 per cent in 2009/10, and rising to 5.8 per cent and 
6.1 per cent over the next two years.


Over the four years, revenue includes the effects of $2.6 billion of tax reductions 
provided to BC residents in the 2007 and 2008 budgets. Adding back the tax 
measures, base revenue is forecast to average 4.8 per cent annual growth over the 
next three years, consistent with Budget 2009 projections of personal and labour 
incomes. For full details on tax initiatives, see Part 2: Tax Measures.
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Chart 1.10 Revenue forecast


Table 1.6   Personal Income Tax Revenue
($ millions) 2008/09 2009/10 2010/11 2011/12


Budget 2009  revenue ................................................ 6,219     6,562   6,942   7,366   
Budget 2009 measures – dividend tax credits ………… -             (8)         (32)       (32)       
Budget 2008 measures
– carbon tax recycling …………………………...…..…… 320        365      377      404      
– Other measures ………………..……………………… (6)           (41)       (43)       (46)       
Budget 2007 measures – tax cuts in 2008 …………… 273        282      298      316      
Federal government measures .................................... 11          4          11        11        
Prior-year adjustment …………………………………… 151        -           -           -           
Base personal income tax revenue ………………… 6,968     7,164   7,553   8,019   
Annual growth ……………………………………………… 4.9% 2.8% 5.4% 6.2%


Personal income growth (calendar year) ……………… 5.1% 1.7% 3.5% 4.3%
Labour income growth (calendar year) ………………… 5.8% 1.2% 3.8% 5.0%
Elasticity1 (calendar year basis, policy neutral) ………… 1.0 1.3 1.4 1.4


1 Per cent growth in current year tax relative to per cent growth in personal income.
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 – declining $508 million or 25 per cent in 2009/10 reflecting 
a slowing economy; the full-year impact of tax cuts implemented in July and 
December 2008; and a lower settlement payment in respect of prior years. Revenue 
continues to decline over the next two years due to overpayments from the federal 
government in 2009 and 2010; and general rate reductions in 2010 and 2011 
supporting the 2009/10 Revenue Neutral Carbon Tax Plan. For more details on 
carbon tax recycling, see the Revenue Neutral Carbon Tax topic box on page 72.


 – after incorporating measures introduced in Budget 2009, annual 
growth is forecast to average 3.4 per cent over the next three years, lower than 
recent history and consistent with the revised outlook of consumer and business 
spending and overall economic growth. For full details on tax initiatives, see Part 2: 
Tax Measures.


 – as announced in Budget 2008, the carbon tax rate per tonne 
of CO


2
-equivalent will increase by $5 each year to $25 per tonne in 2011/12. 


The forecast assumes that purchased volumes of natural gas will continue to 
grow by 2.0 per cent while consumption of gasoline is expected to be flat over 
the next three years. Revenue is expected to increase in line with these higher 
rates and assumed volume growth. By law, carbon tax revenue is fully returned 
to taxpayers through tax reductions. For more details on carbon tax recycling, 
see the Revenue Neutral Carbon Tax topic box on page 72.


 – revenue is expected to average 2.2 per cent annual growth over the 
fiscal plan and includes the effects of an Industrial Property Tax Credit for light and 
major industrial properties announced on October 22, 2008; and other tax measures 
including the northern and rural homeowner benefit announced in Budget 2009. 
These tax cuts are included in the 2009/10 Revenue Neutral Carbon Tax Plan. 
For full details on tax initiatives, see Part 2: Tax Measures.


Table 1.7   Corporate ncome ax evenue
($ millions) 2008/09 2009/10 2010/11 2011/12


Advance instalments from the federal government:
– Payment share ……………………………………… 10.0% 12.1% 11.7% 10.8%
– Advances …………………………………………… 1,386    1,302    1,257    1,209    


International Financial Activity Act  refunds ………… (20)        (20)        (20)        (20)        
Prior-year adjustment ................................................ 671       247       (165)      (266)      


Corporate income tax revenue ……………………… 2,037    1,529    1,072    923       


Annual per cent growth ………………………………… -9.5% -24.9% -29.9% -13.9%


I T R


Table 1.8   Social ervice ax evenue
($ millions) 2008/09 2009/10 2010/11 2011/12


Base revenue …………………………………………… 4,998   5,102   5,317   5,543   
Budget 2009  measures ………………………………… -           (15)       (18)       (10)       
Budget 2009  revenue ………………………………… 4,998   5,087   5,299   5,533   
Annual growth …………………………………………… -1.5% 1.8% 4.2% 4.4%


Annual per cent change (calendar year)
Personal consumption …………………………………… 3.7% 1.9% 4.8% 4.7%


4.6% -0.5% 5.4% 4.8%
Nominal GDP …………………………………………… 3.9% -0.9% 4.2% 4.6%


S T R


Business investment ……………………………………







20 Three-Year Fiscal Plan


Budget and Fiscal Plan – 2009/10 to 2011/12


 – consistent with the outlook for BC housing starts and 
expected moderation in the housing market, annual revenue growth is forecast 
to average 0.7 per cent over the next three years.


Natural gas royalties – declines 26.3 per cent in 2009/10 due to lower natural gas 
prices and increasing production from wells qualifying for royalty programs and 
credits. Over the next two years, revenue is expected to increase as demand and 
average prices rise with an improving North American economy. The government 
continues to provide royalty programs and credits to foster industry investment in 
exploration and development. See Appendix Table A.11 for more details regarding 
natural gas price forecasts.


Other energy, metals and minerals – average annual revenue growth from sales 
of Crown land tenures is forecast to be 3.4 per cent over the next three years as 
annual cash sales are recorded as revenue over eight years. Revenue from other 
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energy, metals and minerals falls in the next three years due to the effects of 
commodity prices, production volumes, the exchange rate and higher mining costs.


 – in 2009/10, the impacts of the mountain pine beetle infestation, prevailing 
weak lumber prices and an anaemic US housing market are expected to continue 
to result in declining stumpage revenue. This is partially offset by increasing 
border tax revenues mainly resulting from a one-time $39 million refund to forest 
companies in 2008/09.


 Over the next two years as prices and markets are expected to recover, stumpage 
revenue increases, partially offset by declining border tax revenues. Revenue 
is forecast to average 7.2 per cent annual growth, however by 2011/12, forests 
revenue is still expected to be significantly below recent historical levels.


Health and social transfers – Over the next three years, revenue is expected to 
average 4.2 per cent annual growth reflecting national base growth, rising BC 
population share and incorporating partial protection from the federal government 
health transfer measures introduced in its recent budget on January 27, 2009.


Other federal contributions 


– up $237 million or 19 per cent in 2009/10 mainly due to funding under the 
Labour Market Development Agreement for which the province administers 
programs and services previously provided by the federal government, aimed 
at helping Employment Insurance clients and the unemployed prepare for and 
obtain employment.


– declining $52 million in 2010/11 mainly reflecting the termination of funding for 
the Millennium Scholarship program in 2009/10.


 Commercial Crown Corporation Net Income


British Columbia Hydro and Power Authority – BC Hydro’s net income, based 
on meeting its allowed return on equity, is forecast at $452 million in 2009/10, 
$493 million in 2010/11 and $542 million in 2011/12 after regulatory account 
transfers. These transfers are used to mitigate the income risks of key assumptions 
such as water inflows, market prices and trade income.


The projections reflect increases in energy costs largely due to a greater proportion 
of requirements being met through imported energy and from new sources of 
supply generated by independent power producers. These sources result in higher 
energy costs than from power generated by Heritage resources which are operating 
at near maximum capacity. Maintenance requirements and additional borrowings for 
capital asset improvement programs are also increasing financing and amortization 


Table 1.9   Health and ocial ransfers
($ millions) 2008/09 2009/10 2010/11 2011/12


Canada Health Transfer (CHT) ………………………………… 3,168      3,373     3,536     3,719     
Wait times ………………………………………………………… -              33          33          33          
Health deferral …………………………………………………… 145         68          53          23          
Canada Social Transfer (CST) ………………………………… 1,385      1,436     1,488     1,541     
Prior-year adjustments …………………………………………… (5)            -            -            -            


Total health and social transfers …………………………… 4,693      4,910     5,110     5,316     
Annual Change 79           217        200        206        


1.7% 4.6% 4.1% 4.0%


S T
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expenses. These costs are driven by the need for major overhauls of ageing 
infrastructure and to address capacity constraints caused by demand load growth, 
reliability issues, and escalating construction costs.


While BC Hydro has incorporated rate increases into its projections, the rate 
increases are subject to approval by the BC Utilities Commission (BCUC) through 
the revenue requirements application process. In November 2008, BC Hydro filed 
its Final Argument for rate increases in 2008/09 and 2009/10. BCUC’s decision is 
expected in early 2009 (see Appendix Table A10 for rate assumptions).


British Columbia Liquor Distribution Branch (LDB) – LDB’s net income is forecast 
at $896 million in 2009/10, $918 million in 2010/11 and $938 million in 2011/12. 
These projections reflect an increasing sales trend for spirits, wine and beer, and 
cost reductions resulting from operating efficiencies.


British Columbia Lottery Corporation – BCLC’s net income (after payments to the 
federal government) is forecast at $1,154 million in 2009/10, $1,198 million in 
2010/11 and $1,228 million in 2011/12. These projections reflect continued revenue 
growth mainly from casinos, community gaming centres and e-Gaming. Revenue 
from lotteries is also expected to increase, but at a more moderate pace.


A significant portion of provincial income from gaming is redistributed to charities 
and local governments. In Budget 2009, total distributions of gaming income are 
projected to increase from $263 million in 2008/09 to $280 million in 2011/12.


British Columbia Railway Company – BCRC’s net income is forecast at $37 million 
in 2009, $32 million in 2010 and $0.2 million in 2011 reflecting the completion of 
surplus property sales at the end of 2010. BCRC will continue to operate the Port 
Subdivision (Robert’s Bank) as well as invest in the DeltaPort Berth 3 expansion 
project in support of government’s Pacific gateway and ports strategies.


 – ICBC’s net income is forecast at 
$260 million in 2009, $192 million in 2010 and $217 million in 2011. The projections 
reflect current assumptions for premiums including the full-year impact of a 
3.0 per cent rate decrease on optional insurance, effective on July 1, 2008, and 
moderate growth in vehicles being insured. The projections also reflect lower 
investment income as a result of the decline in equity investment markets in 2008 
and a return to historical claims trends.


Consolidated Revenue Fund Spending


 Consolidated Revenue Fund (CRF) spending is forecast to increase from a revised 
forecast of $32.1 billion in 2008/09 to $33.9 billion by 2011/12 – a 5.6 per cent 
increase over the three year period.


 Budget 2009 protects health care, education and social services on which BC families 
depend. To address the current economic challenges, Budget 2009 also provides 
support for communities and protection of the environment.


 Government recognizes, and has acted on, the need to cut back in all areas of 
discretionary spending, just as British Columbia’s businesses and citizens are having to 
do in these difficult economic times. Budget 2009 achieves significant administrative 
savings while supporting direct services to the public in health care, education, social 
supports, and other priority services. A further review of programs throughout the 
public sector is planned over the next two years to achieve additional savings to again 
reach a balanced budget by 2011/12.
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Protecting Health Care and Education


 Health Care


 Budget 2009 confirms government’s commitment to health care and provides an 
additional $920 million for the Ministry of Health Services and health authorities in 
2011/12, for an annual 6 per cent increase in funding for the third year of the fiscal 
plan. This funding is in addition to $3.9 billion over 3 years allocated previously 
in Budget 2008.


 Budget 2009 provides additional funding of $562 million to health authorities in 
2011/12, an increase of 6 per cent from 2010/11. Funding for Ministry of Health 
Services programs including PharmaCare, Medical Services Plan, and Emergency 
Health Services, increases by $358 million in 2011/12.


 Funding for the Ministry of Health Services and health authorities will support growth 
in beds, increased surgical procedures, improved access to services and new hospital 
facilities.


 The Ministry’s budget includes $25 million in 2009/10 for the Lower Mainland 
Innovation and Integration Fund (LMIIF) to assist health authorities implement best 
practices and integrate and coordinate service delivery. This funding is in addition 
to the $50 million provided for the LMIIF in 2008/09.


 To ensure that health services are protected in the current economic environment, 
the Ministry of Health Services and health authorities will be required to achieve 
efficiencies and administrative savings beginning in 2009/10. These savings will be 
re-directed to enhance health services.


of $25 million per year, approximately 2 per cent of the health authorities’ 
administration and support services costs. It is expected that a significant portion 
of these savings can be realized through innovation and lean-design approaches to 
health care delivery. Every dollar will be redirected to patient care.
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which $35 million will be redirected to health authorities to enhance patient care 
and the remaining $13 million will be allocated to establish a BC Family Residence 
Program for family members traveling to regional health centres.


 Health spending by function includes all health care-related spending by the 
Ministry of Health Services and other ministries, including Healthy Living and Sport, 
Children and Family Development, and Housing and Social Development, as well 
as other service delivery agencies such as Canadian Blood Services. Health spending 
by function, on a summary basis, increases to $17.5 billion in 2011/12, up from 
$12.4 billion in 2005/06, a 41 per cent increase.


 Post-Secondary Education


 Budget 2009 is consistent with government’s commitment to increase access to 
post-secondary education and training throughout the province. At a time of global 
economic slowdown, government recognizes, more than ever, the importance of 
maintaining funding to this sector.


 Budget 2009 provides $244 million in new operating funding, including $228 million 
to post-secondary institutions and $16 million to support immigrant workers, over 
three years. The post-secondary portion is comprised of:


opportunities in universities and colleges throughout BC.


shortages, including expanding the three-year Bachelor of Science in nursing, 
medical technology, and pharmacy.


of doctors trained to address growing demands on the health care sector.


 In recognition of the importance of BC’s industry training and apprenticeship 
system, government will maintain funding of $105 million per year to the Industry 
Training Authority for apprenticeship training spaces in public and private training 
institutions. By the end of 2009/10, government will have funded an additional 
7,000 new apprenticeship spaces since 2007/08, allowing more apprentices to take 
their classroom training and complete their apprenticeships. Since 2001, funding for 
industry training has increased by 42 per cent and the number of apprentices and 
trainees in BC has more than doubled to an estimated 45,500 in 2008/09.


 Collectively, public post-secondary institutions will be required to achieve 
administrative savings of $11 million per year. It is expected that these savings will 
be redirected to education and training within the institutions.


 Post-secondary education spending by function, on a summary basis, increases to 
$4.8 billion in 2011/12, up from $3.9 billion in 2005/06, a 23 per cent increase.


 Even during the current economic slowdown, skilled labour shortages remain a 
critical issue for BC employers. To remain competitive and address skills supply issues, 
BC must attract and retain a highly skilled workforce from other countries. Moreover, 
many immigrants face challenges in adapting their knowledge and integrating into 
the workforce.







Budget and Fiscal Plan – 2009/10 to 2011/12


 Three-Year Fiscal Plan 25


 Budget 2009 includes new investments of $16 million over the next three years 
beginning in 2009/10 in the following initiatives that remove barriers to employment 
for BC’s immigrant workforce:


programs and leverage additional federal investments in these areas. Both programs 
address the barriers to full labour market participation that many immigrants face.


to support skills upgrading, language enhancement and workplace experience 
opportunities in order to overcome barriers to employment.


improve recognition of foreign credentials and work-based language training.


 On February 20, 2008 Canada and British Columbia signed a new Labour Market 


support to help them prepare for, obtain and maintain employment. A separate new 
labour market agreement (LMA) totaling approximately $66 million per year for the 


ministries of Advanced Education and Labour Market Development, Housing and 


agreements.


 Stable Funding for K-12 Education


 Budget 2009 maintains operating grant funding to school districts at previously 
announced funding levels. Over the next 3 years, while the total budget for K-12 
education increases, enrolment is expected to decline, resulting in increasing levels 
of per pupil funding at the school district level.
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 Collectively, school districts will be required to achieve administrative savings 
of $12 million per year. It is expected that these savings will be redirected to 
the classroom.


 K–12 education spending by function, on a summary basis, increases to $5.8 billion 
in 2011/12, up from $4.8 billion in 2005/06, a 21 per cent increase.


Sustaining Social Services


 Government is committed to ensuring that programs and services that enhance 
the quality of life for British Columbians in need are protected.


 Budget 2009 maintains previous funding commitments to implement new and 
expanded measures to help break the cycle of homelessness and support low income 
seniors and families. In 2008/09 the province intends to introduce supplementary 
estimates for $30 million to acquire and renovate rental properties including 4 single 
room occupancy (SRO) hotels in Vancouver and 4 hotels/motels throughout British 
Columbia. This new, year-end funding is part of a $36 million initiative to protect and 
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Table 1.10   Sustaining Social Services
($ millions) 2008/09 2009/10 2010/11 2011/12 Total


Acquisition of social housing ………………………… 30        -           -           -           30        
Children and Families
– Supporting families and children in care ………… -           14        13        20        47        
– Child care subsidies ………………………………… -           8          8          9          25        
– Supporting children with special needs …………… - 11 13 14 38


    Subtotal ……………………………………………… -           33        34        43        110      
Supporting adults with developmental disabilities … -           19        27        27        73        
Income assistance for individuals and families


in need ………………………………………………… -           47        47        16        110      
Policing and victim support …………………………… - 20 19 19 58


Total …………………………………………………… 30 119 127 105 381







Budget and Fiscal Plan – 2009/10 to 2011/12


 Three-Year Fiscal Plan 27


create housing involving 15 properties and utilizing $6 million in existing funding. 
In total, the provincial government has protected or created 45 properties since 
2001 through multiple initiatives.


 Budget 2009 continues to support families and communities to care for and protect 
vulnerable children and youth, and to support healthy child and family development, 
by providing $110 million over 3 years for priority programs and services, including:


costs of supporting children in care and for preventative and family support 
services;


low and middle income families with the cost of child care; and


 Budget 2009 includes an additional $73 million over three years for programs and 
services to adults with developmental disabilities and their families. This funding 
will provide for continued access to community living services including respite care, 
residential placements and life skills training.


 During this global economic downturn, more individuals and families will experience 
difficulty in paying for their basic living necessities and will require income assistance. 
Budget 2009 provides an additional $110 million over three years to support 
individuals and families in need of income assistance.


 Budget 2009 provides $47 million over 3 years to fund RCMP salary, pension and 
operating cost increases and $11 million to fund increased costs related to providing 
financial assistance and benefits to victims and others who are impacted by violent 
crimes.


Supporting Communities and the Environment


 Budget 2009 provides $479 million over four years to support economic activity in 
communities throughout the province during the economic downturn as well as to 
maintain BC as a leader in environmental protection.


 Targeted new spending includes:


 Supporting Communities


the province is investing $6 million over 3 years to support the strategic 
development of shale and tight gas resources in the northeast area of BC. 
This expenditure will assist in adding to BC’s natural gas potential.


Forest Service Roads) to address safety and access issues near many remote 
BC communities. $5 million has been allocated in 2008/09 with an additional 
$15 million allocated in 2009/10.


creation in rural BC.
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Towns for Tomorrow grant program to 
local governments. Of this amount $30 million for cost-shared infrastructure projects 
is allocated in 2008/09 and a further $20 million in 2010/11, allowing communities 
in British Columbia to continue to maintain and improve community infrastructure.


rehabilitation projects to ensure public safety and reliable access to communities, 
while providing near-term job creation in BC’s regions.


$1 million in total will be paid to the Bulkley-Nechako and Kitimat-Stikine Regional 
Districts for a period of 15 years, providing these communities with the same 
treatment as other communities which host and/or are impacted by generating 
facilities. 


Program to encourage delivery of “last-mile” broadband internet connectivity and 
cell phone coverage for British Columbians living in rural and remote communities.


member municipalities to address the infrastructure deficit in this region.


 In collaboration with the Union of British Columbia Municipalities (UBCM) and its 
members, the government also plans to restructure current provincial/local funding 
arrangements to provide local governments with increased financial certainty in 
uncertain economic times. As part of this restructuring of local/provincial financial 
arrangements, an additional $151 million will be provided to local governments in 
2008/09. This initiative will support local government priorities and will provide 
greater flexibility to address immediate needs, including community safety.


Table 1.11   Supporting Communities and the Environment 
($ millions) 2008/09 1 2009/10 2010/11 2011/12 Total


Supporting Communities
– Improving access for shale gas development …………………… -            2           2           2           6            
– Improvements for rural resource roads …………………………. 5           15         -            -            20          
–  economic development … ……………………… -            30         -            -            30          
– Towns for Tomorrow: cost shared community infrastructure … 30         -            20         -            50          
– Local transportation projects to accelerate job creation  ……… 20         -            -            -            20          
– Bulkley-Nechako / Kitimat-Stikine Regional District grants …… -            1           1           1           3            
– Internet connectivity for rural communities ……………………… 2           2           1           -            5            
– Peace River Regional District infrastructure …………………… -            3           3           3           9            
– Local government priorities, including community safety ……… 151       -            -            -            151        


    Subtotal ………………………………………………...…………… 208       53         27         6           294        


Targeted Measures
– Michael Smith Foundation for health research ………… -            15         -            -            15          
– Provincial Transit Plan additional operating funding …………… -            -            -            59         59          


Subtotal ……………………………………………………………… -            15         -            59         74          


Continued Environmental Leadership
– Carbon tax rebates for local government ………………………… 3           4           4           4           15          
– Extending the ICE fund for green technology advancements … -            25         25         25         75          
– Planning for Capital Regional District water treatment facility  … -            -          2           -          2            
–  Trees for Tomorrow : planting trees in public places …………… 2           3           3           3           11          
–  BC portion of the Hydrogen Highway …………………………… -            4           2           2           8            


    Subtotal ………………………………………………...…………… 5           36         36         34         111        


Total …………………………………………………………………… 213       104       63         99         479        
1 Supplementary Estimates  will be introduced to obtain the necessary appropriations to fund all 2008/09 amounts, except base 


funding for rural resource road improvements.


Community ......  
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 Targeted Measures


Budget 2008


 Continued Environmental Leadership


 Budget 2009
Budget 2008


Trees for Tomorrow


Budget 2009


2010 Olympic and Paralympic Winter Games


Table 1.12   Olympics Funding


($ millions) Prior 
years 2008/09 2009/10 2010/11 Provincial 


Envelope


Venues and Live Sites …………………………… 235       56         19         -            310        
Venues operating endowment ………………… 55         -            -            -            55          
Medical…………………………………………… 1           4           8           -            13          
Security…………………………………………… 13         74         -            -            87          
Paralympic Games ……………………………… -            20         -            -            20          
First Nations and munici al le acies  …………… 36         -            -            -            36          
Olympics contingency allocations 1…………… -            -            69         10         79          


Total contribution to provincial commitment … 340       154       96         10         600        
1 Notionally allocated within the Contingencies vote.  


gp
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including venues, security, a venue operating trust, live sites, and the hosting of 
the Paralympic Games. It also includes a provincial funding commitment in relation 
to medical costs, First Nations, sports and municipal legacies, and a contingency 
allocation earmarked for addressing unbudgeted costs.


 Budget 2009 includes $106 million over 2009/10-2010/11 for remaining expected 
spending within the $600 million funding commitment. Included in this funding is 
an allocation of $69 million within the contingencies vote in 2009/10 for managing 
unidentified pressures. This leaves $10 million available in the contingency allocation 
for 2010/11 should any post-2010 Games costs emerge.


Administrative and Other Savings


 Government is managing down expenses in order to protect health care, education 
and social service programs. Significant savings in administrative and other 
discretionary spending will be achieved, and some government programs will be 
streamlined.


 Budget 2009 reallocates $1.9 billion in administrative and other savings over 3 years to 
health care, education and social service programs noted above as well as to support 
other priority programs that provide public services.


 The 2009/10 Estimates, in comparison to the 2008/09 Estimates, include administrative 
savings of $297 million in 2009/10. For example:


of $177 million;


$16 million;


$23 million.


Table 1.13   Managing Down Expenses
($ millions) 2009/10 2010/11 2011/12


Budget 2008  – total ministries and Office of the Premier 1 …… 29,711   30,590  30,590  


Budget 2009  measures:
– Health care ………………………………………………………… 25          -            920       
– Post-secondary education ……………………………………… 71          86         87         
– Sustaining social services ……………………………………… 119        127       105       
– Supporting communities and the environment ……………… 104        63         99         
– Public service transformation fund ……………………………… 50          25         
– Other changes …………………………………………………… 136        2 13         29         


    Subtotal ………………………………………………...………… 505        314       1,240    


Less : Administrative and other savings ………………………… (589)       (650)      (631)      


Budget 2009  – total ministries and Office of the Premier ……… 29,627   30,254  31,199  


1 Restated to reflect government s current organization and accounting policies. 
2 Includes $65 million for increases to the Crown Land Special Acount.


' 
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Public Service Transformation Fund


 The BC Public Service is the province’s largest employer with approximately 30,000 
ministry employees working in 280 communities around BC in more than 200 different 
professions. The vast and diverse scope of the public service means that public service 
employees do work that impacts virtually every aspect of the social and economic 
fabric of the province. The government believes it would be short-sighted to make 
staffing reductions now in job streams where government expects to have difficulty 
recruiting in a few years time.


 As a result, a Public Service Transformation Fund of $50 million in 2009/10 and 
$25 million in 2010/11 has been established within the Public Service Agency. 
The purpose of this transformation fund is two-fold. The fund will be used:


ongoing demand for the expertise is demonstrated; and


to deliver quality services to citizens with fewer staff.


 The fund will also be used to cover workforce adjustment costs incurred as a result 
of ministry plans to meet their budget targets.


Service Delivery Agencies


 Externally funded service delivery agency spending (expenses in excess of 
government transfers) is forecast to increase from a $3.0 billion revised forecast in 
2008/09 to $3.6 billion in 2011/12 for the combined SUCH sector entities (Schools, 
Universities, Colleges and Health authorities). The increase reflects spending in the 
priority areas of health and education, and reflects an increase in the spending funded 
through own-source revenues.


 In addition, other service delivery agency spending is forecast to increase from a 
$1.1 billion revised forecast in 2008/09 to $1.4 billion in 2011/12, primarily reflecting 
the impact of infrastructure spending, including investments under the transportation 
investment plan by the BC Transportation Financing Authority and BC Transit.


Table 1.14   Administrative Spending – Change from 2008/09


($ millions) 2008/09
Estimates


2009/10
Estimates


$
Change


%
Change


Expense category:
– Boards, commissions and courts (fees and expenses) … 11         10         (1)       -5%
– Public servant travel ………………………………………… 74         58         (16)     -22%
– Professional services ………………………………………… 769       592       (177)   -23%
– Office and business expenses ……………………………… 116       106       (10)     -8%
– Informational advertising and publications ………………… 30         7           (23)     -76%
– Operating equipment and vehicles………………………… 135       123       (12)     -9%
– Transfers – grants (discretionary) 1………………………… 826 768 (58) -7%


Total savings ………………………………………………… 1,961 1,664 (297) -15%


1  To provide a consistent comparison, 2008/09 and 2009/10 Estimates have been restated for local 
government services and transfers, the Crown Land Special Account and the transfer of funding from 
Contingencies to the Ministry of Health Services. 
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Further Efficiencies


 In order to achieve a balanced budget by 2011/12, government will be seeking 
further efficiencies and savings of $125 million in 2010/11 and $250 million in 2011/12. 
Government will be reviewing programs delivered by ministries and service delivery 
agencies to ensure these programs are efficient and cost-effective, to minimize 
duplication and to ensure continued alignment with government priorities.


Full-Time Equivalents


 Taxpayer-supported full-time equivalents (FTEs), including ministries/special 
offices (CRF) and service delivery agencies, are projected at 36,564 in 2009/10. 
This represents an increase of 469 FTEs from 2008/09 and is 205 FTEs higher than 
the projection in Budget 2008. However, by 2011/12 FTEs are projected to decline 
by 322 to total 36,232 FTEs reflecting government efficiency measures. Table 1.15 
provides details of changes from Budget 2008. FTEs of the SUCH sector are not 
included in these forecasts.


Table 1.15   Full-Time Equivalents (FTEs) – Changes from Budget 2008
FTEs 2009/10 2010/11 2011/12 1


Ministries and special offices (CRF):
Budget 2008 ………………………………………………………………………………………… 32,034  32,179  32,179


Changes:
Transfer of federal programs (Agristability/Labour Market Development Agreement) ……… 336       336       336       
Attorney General (courts security, recruitment lag and attrition) ...…………………………… 58         (25)        (168)      
Children and Family Development (transfer from service delivery agency) ………………… 105       105       105       
Children and Family Development (vacancies, recruitment lag and attrition) ……………… (169)      (169)      (267)      
Finance (recruitment lag, attrition and Olympic Games Secretariat wind-down) …………… (65)        (131)      (206)      
Forests and Range (recruitment lag and attrition) ……………………………………………… (105)      (141)      (188)      
Health Services (Emergency and Health Services programs) ………………………………… 4           4           129       
Housing and Social Development (recruitment lag and attrition) ……………………………… (128)      (128)      (128)      
Labour and Citizens' Services (historical correction, recruitment lag and attrition) ………… 61         61         61         
Other ministry changes (net) ……………………………………………………………….……… 83 42 19


180 (46) (307)
Budget 2009  Updated Fiscal Plan ……………………………………………………………… 32,214 32,133 31,872


Service delivery agencies 2:
Budget 2008  ……………………………………………………………………………………… 4,325    4,365    4,365    


Changes:
Oil and Gas Commission – activities increase …………………………………………………… 20         23         24         
BC Pavilion Corporation – Vancouver Convention Centre expansion and maintenance …… 27         27         25         
Pacific Carbon Trust – new entity ………………………………………………………………… 13         16         16         
Children and Family Development agencies – transfers to ministry/reorganization ………… (53)        (123)      (123)      
Other changes (net) …………………………………………...…………………………………… 18 7 53


25 (50) (5)
Budget 2009  Updated Fiscal Plan ……………………………………………………………… 4,350 4,315 4,360


Summary:
Ministries and special offices (CRF) ……………………………………………………………… 32,214 32,133  31,872
Service delivery agencies ………………………………………………………………………… 4,350 4,315 4,360
Budget 2009  Updated Fiscal Plan ……………………………………………………………… 36,564 36,448 36,232
Budget 2008  ……………………………………………………………………………………… 36,359  36,544  36,544


1


2
2011/12 reflects changes from the 2010/11 baseline.
Service delivery agency FTE amounts do not include SUCH sector staff employment.
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 Ministries/special offices (CRF)


 The 2009/10 FTEs projection for ministries and special offices is 32,214 – a net 
increase of 180 FTEs from Budget 2008. The increase primarily reflects devolution 
of the Labour Market Development and Agristability programs from the federal 
government, and revised FTE estimates to eliminate historical inconsistencies. 
The FTE total in 2011/12 will decline moderately from 2009/10 reflecting government 
efficiencies.


 Service delivery agencies


 The 2009/10 service delivery agencies FTE projection is 4,350 – an increase of 25 
FTEs from Budget 2008. The increase is primarily due to increased activity by the 
Oil and Gas Commission, expansion and maintenance of services in the Vancouver 
Convention Centre, and staffing-up of the Pacific Carbon Trust. These increases are 
partially offset by staff transfers from children and family development agencies to 
Ministry of Children and Family Development and other reorganization changes 
within the children and family development agencies. By 2011/12, service delivery 
agency FTEs are projected to increase marginally to 4,360.


Capital Spending 1


 Capital spending on schools, hospitals, roads, bridges, hydro-electric projects and 
other infrastructure across the province over the next three years (2009/10 – 2011/12) 
is expected to total $20 billion. Provincial capital infrastructure investments are made 
through school districts, health authorities, post-secondary institutions, Crown agencies 
and ministries.


 The total capital investment of $20 billion is comprised of $15.5 billion in capital 
investments funded wholly or in part by the province as well as capital investments 
by commercial Crown corporations and $2.0 billion of new capital investments 
cost-shared with the federal government to be accelerated over the next three years. 
The remaining $2.5 billion is comprised of $1.7 billion in capital investments in 
the K–12 and post-secondary education sectors that are wholly financed through 
contributions from other sources and $0.8 billion for capital contingencies.


 The province is accelerating planned capital investments to stimulate the economy 
and keep people at work in the construction sector. Construction investments of 
$10.6 billion are also included in the Province’s capital plan (i.e. excludes information 
technology projects, land purchases, vehicle purchases). 


 An additional $1.4 billion in local infrastructure is being built in partnership with 
local government and the federal government.


 These investments are estimated to generate 88,000 direct construction jobs over 
the next three years. Investments in construction projects generate approximately 
6.4 direct jobs per million dollars (BC Stats, March 2008).


1 Capital investments are not included in the government’s annual surplus or deficit. In accordance with generally accepted accounting 


principles (GAAP), annual amortization expenses that recognize the estimated wear and tear of capital assets during the fiscal year are 


included in the government’s annual expenses instead of recording the full capital costs as they occur.
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 Taxpayer-supported capital spending


 Taxpayer-supported capital spending includes capital infrastructure for school districts, 
health authorities, post-secondary institutions, taxpayer-supported Crown agencies, 
and ministries.


 Taxpayer-supported capital spending is projected at $4.7 billion in 2009/10, declining 
to $3.4 billion by 2011/12. This is higher than the capital spending forecast in 
Budget 2008 of $3.4 billion in 2009/10 and $3.1 billion in 2010/11.


 Significant elements of this projected spending include the following:


program to seismically upgrade at-risk schools, as well as the ongoing rehabilitation 


Budget 2009 includes $1.7 billion in capital spending by post-secondary institutions 


Table 1.16   Capital Spending 1


Taxpayer-supported
Education


Schools (K–12) …………………………………………… 441          442          458          438          414          
Post-secondary …………………………………………… 706          666          619          551          487          


Health ………………………………………………………… 924          910          886          998          619          
BC Transportation Financing Authority ………………… 884          956          1,000       981          762          
BC Transit ………………………………………..………… 74            74            154          110          114          
Vancouver Convention Centre expansion project ……… 288          251          37            51            -              
BC Place rejuvenation …………………………..………… -              38            125          160          42            
Government ministries …………………………………… 286          436          2 279          335          248          
Other 3………………………………………………………… 56            125          43            36            31            
Accelerated infrastructure projects ……………………… -              55            885          720          340          
Capital spending contingencies …………………………… 200 180 260 270 325


Total taxpayer-supported ……………………………… 3,859 4,133 4,746 4,650 3,382


Self-supported
BC Hydro …………………………………………………… 1,663       1,596       1,752       1,920       1,902       
BC Transmission Corporation …………………………… 21            18            19            12            12            
Columbia River power projects 4………………………… 19            38            166          242          258          
BC Railway Company ……………………………………… 30            10            80            95            100          
ICBC ………………………………………………………… 30            25            42            100          125          
BC Lotteries ………………………………………………… 124          112          120          115          115          
Liquor Distribution Branch ………………………………… 20 19 20 21 30


Total self-supported commercial ……………………… 1,907 1,818 2,199 2,505 2,542


Total capital spending …………………………………… 5,766 5,951 6,945 7,155 5,924
1


2 Includes Supplementary Estimates  of $80 million.
3 Includes BC Housing Management Commission, Provincial Rental Housing Corporation and other service delivery agencies.
4 Joint ventures of the Columbia Power Corporation and Columbia Basin Trust.


As the agreement has not been finalized, the fiscal implications of the Port Mann Bridge/Highway 1 Project (which will be funded
from tolls) are not included in Budget 2009  – see the topic box at the end of Part 1.


Plan
2010/11


Plan
2011/12 ($ millions)


2008/09


Budget Revised
Forecast


Budget
Estimate
2009/10







Budget and Fiscal Plan – 2009/10 to 2011/12


 Three-Year Fiscal Plan 35


Building at the University of BC’s Okanagan campus, and gathering places to 
support Aboriginal learners on campuses at post‑secondary institutions throughout 
the province.


•	Post‑secondary	capital	spending	also	includes	a	significant	level	of	investment	
funded through other sources, including foundations, donations, cash balances, 
federal funding and revenues generated from services.


•	Capital	spending	in	the	Health	sector	will	total	$2.5	billion	over	the	three	years	
of	the	plan.	These	investments	support	new	major	construction	and	upgrading	
of health facilities, equipment, and information systems over the next three years, 
and	include	funding	from	the	province	as	well	as	other	sources,	such	as	Regional	
Hospital	Districts	and	Foundations.


•	Capital	investments	in	the	Health	sector	include	the	new	Fort	St.	John	hospital,	the	
Royal	Jubilee	Hospital	inpatient	facility,	expansions	to	Kelowna	General	and	Vernon	
Jubilee	Hospitals,	the	Northern	Cancer	Centre	in	Prince	George,	and	redevelopment	
of	the	Surrey	Memorial	Hospital.


Table 1.17   Provincial Transportation Investments 1


Transportation Investment Plan
– Gateway program ………………………………………………………… 180       156       115       97         368       
– Rehabilitation …………………………………………………………… 161       146       146       146       438       
– Interior and rural side roads …………………………………………… 68         50         50         50         150       
– Oil and gas rural road improvement program ………………………… 44         47         47         -            94         
– Mountain pine beetle strategy ………………………………………… 33         30         30         30         90         
– Highway 1 – Kicking Horse Canyon …………………………………… 8           15         16         13         44         
– Sea-to-Sky  highway …………………………………………………… 167       44         -            -            44         
– William R Bennett Bridge ……………………………………………… 23         -            -            -            -            
– Border crossing infrastructure ………………………………………… 34         -            -            -            -            
– Okanagan Valley corridor ……………………………………………… 61         29         27         13         69         
– Cariboo connector program …………………………………………… 42         45         15         -            60         
– Other highway corridors and programs ……………………………… 80         187       118       93         398       
– Airports and ports ………………………………………………………… 15         8           8           8           24         
– Cycling infrastructure …………………………………………………… 9           5           6           6           17         
Provincial Transit Plan
– Canada Line Rapid Transit Project …………………………………… 15         20         20         20         60         
– Evergreen Line …………………………………………………………… 2           25         88         82         195       
– Rapid transit projects …………………………………………………… 11         32         11         33         76         
– Buses and other transit priorities ……………………………………… 30 94 43 49 186


Total provincial investment 2………………………………………… 983 933 740 640 2,313


Investments funded through contributions from other partners
– Canada Line (contributions  from the federal government; South


Coast British Columbia Transportation Authority; Vancouver Airport
Authority; and private sector partner) ………………………………… 348       145       -            -            145       


– Evergreen Line (federal contribution and TransLink ) ……………… 6           50         123       83         256       
– Federal contributions to other projects ………………………………… 96 207 220 152 579


Total investments funded through contributions from
other partners ………………………………………………………… 450 402 343 235 980


1


2 Total provincial investment includes operating and capital spending.


As the agreement has not been finalized, the fiscal implications of the Port Mann Bridge/Highway 1 Project (which will be funded from 
tolls) are not included in Budget 2009  – see the topic box at the end of Part 1.


2011/12 3-Year
Total($ millions) 2008/09


Update 2009/10 2010/11
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Budget 2009


Budget 2009


Budget 2009


Accelerated capital investments
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Capital Contingencies


Financing Capital Projects


 Self-supported capital spending


$758
$693


$385


$1,877 $2,035


$1,281


$1,782 $1,593 $1,435


$281
$329


$329


2009/10 2010/11 2011/12


($ millions)


Federal contributions


Direct borrowing


P3 liabilities


$4,746 $4,650


$3,382


Taxpayer capital spending


Source of financing


Other contributions, cash 
and working capital


Chart 1.16 Financing government’s capital plan
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 Self-supported capital spending is projected to increase from $2.2 billion in 2009/10 to 
$2.5 billion in 2011/12. The majority of this capital spending is for electrical generation, 
transmission and distribution projects carried out through BC Hydro to meet growing 
customer demand and to enhance reliability. Large generating facilities built between 
the late 1960s and early 1980s provide about 90 per cent of the province’s electrical 
power. The major mechanical and electrical components (such as turbines and 
transformers) in these facilities are nearing the end of their design life and require 
major overhauls to maintain reliability. A significant portion of self-supported capital 
spending represents measures to address the issue of ageing infrastructure.


 Table 1.18 provides information on major power generation and transmission projects. 
Further details on provincial capital investments are shown in the service plans of 
ministries and Crown agencies.


Projects over $50 million


 As required under the Budget Transparency and Accountability Act, major capital 
projects with multi-year budgets from provincial sources totaling $50 million or more 
are shown in Table 1.18. Annual allocations of the full budget for these projects are 
included as part of the provincial government’s capital investment spending shown 
in Table 1.16.


 In addition to financing through provincial sources, major projects may be cost-shared 
with the federal government, municipalities and regional districts, and/or the private 
sector. Total capital spending for these major projects is $8.5 billion, reflecting 
financing of $7.1 billion through internal sources or borrowing, $677 million from 
federal government contributions and $706 million from other sources including 
private donations. Major capital investments include:


University of Victoria, student residences at UBC, and expansion of Vancouver 
Community College’s Broadway (King Edward) Campus.


Cancer Centre; the Surrey Outpatient Facility and Surrey Memorial Hospital 


Sea-to-Sky Highway. 


(Canada Line) is not included in the province’s capital spending, but is included in 
the transportation investment plan (see Table 1.17).


Bridge/Highway 1 project, which will be funded by tolls, are not included in 
Budget 2009
financing charges the total could increase to over $3 billion (see the topic box at the 
end of Part 1).


BC Transmission Corporation and the Brilliant Expansion Power Corporation. These 
projects are driven by the need for major overhauls to ageing infrastructure, and to 
address reliability issues and increasing demand for power.


rejuvenation projects.







Budget and Fiscal Plan – 2009/10 to 2011/12


 Three-Year Fiscal Plan 39


Table 1.18   Capital Expenditure Projects Greater Than $50 million 1


Note: Information in bold type denotes changes from the second Quarterly Report .
Projected Total Costs Projected Total Project Financing


Completion to Costs to Capital Internal/ Federal Other
($ millions) Date Dec. 31, 2008 Complete Costs Debt Government  Contributions


Post secondary facilities
University of Victoria
– Science building ………………………………………………… Spring 2009 63              4                67             57           -              10                
University of British Columbia
– Marine Drive student housing ………………………………… Spring 2009 87              16              103           103         -              -                   
Vancouver Community College
– Broadway (King Edward) Campus expansion ……………… Winter 2008 49 7 56 45 - 11


Total post-secondary facilities ………………………………… 199          27            226         205         -             21


Health facilities
Abbotsford Regional Hospital and Cancer Centre
– Government direct cost …………………………………………Summer 2008 12              14              26             26           -              -                   
– P3 contract ………………………………………………………Summer 2008 441            8                449           378         -              71                
Surrey Outpatient Facility
– Government direct cost ………………………………………… Spring 2011 6                61              67             67           -              -                   
– P3 contract ……………………………………………………… Spring 2011 34              138            172           172         -              -                   
Victoria Royal Jubilee Hospital inpatient facility
– Government direct cost ………………………………………… Winter 2011 27              121            148           21           -              127              
– P3 contract ……………………………………………………… Winter 2011 28              173            201           201         -              -                   
Fort St. John Hospital replacement 2…………………………… Winter 2011 2                299            301           203         -              98                
Expansions to Kelowna General and Vernon Jubilee Hospitals
– Government direct cost ………………………………………… Fall 2012 27              248            275           26           -              249              
– P3 contract ……………………………………………………… Fall 2012 11              147            158           158         -              -                   
Northern Cancer Centre initiative 2……………………………… Winter 2012 -                 100            100           100         -              -                   
Surrey Memorial Hospital critical care tower 2………………Winter 2014 - 517 517 497 - 20


Total health facilities …………………………………………… 588          1,826       2,414      1,849      -             565


Transportation
Pitt River Bridge …………………………………………………… Winter 2009 159            39              198           108         90           -                   
Sea-to-Sky  Highway
– Government direct cost ………………………………………… Fall 2009 196            38              234           234         -              -                   
– P3 contract ……………………………………………………… Fall 2009 491            70              561           561         -              -                   
William R. Bennett Bridge 
– P3 contract ……………………………………………………… Spring 2008 3 181            4                185           185         -              -                   
South Fraser Perimeter Road ………………………………… Winter 2012 265 863 1,128 763 365 -


Total transportation …………………………………………… 1,292       1,014       2,306      1,851      455        -
Power generation and transmission


BC Hydro
– Mica Dam – generator stator replacement ………………… Summer 2009 71              26              97             97           -              -                   
– Peace Canyon Dam – generator stator 


replacement and rotor modification ………………………… Fall 2009 55              31              86             86           -              -                   
– Coquitlam Dam seismic upgrade …………………………… Fall 2008 65              1                66             66           -              -                   
– Aberfeldie redevelopment …………………………………… Winter 2009 83              12              95             95           -              -                   
– GM Shrum G1–G4 stator replacement ……………………… Fall 2010 47              50              97             97           -              -                   
– Peace Canyon G1–G4 turbine overhaul …………………… Fall 2009 31              24              55             55           -              -                   
– Revelstoke Unit 5 generation 4………………………………… Fall 2011 94              256            350           350         -              -                   
– Cheakamus spillway gate reliability upgrade …………… Fall 2011 13              59              72             72           -              -                   
– Vancouver Island transmission reinforcement 5……………… Fall 2008 277            21              298           298         -              -                   
– Mission and Matsqui transmission and distribution 5…………Winter 2009 52              4                56             56           -              -                   
– Interior to Lower Mainland transmission line 5……………… Fall 2014 24              578            602           602         -              -                   
– Central Vancouver Island transmission line 5………………… Fall 2010 3                91              94             94           -              -                   
BC Transmission Corporation
– System control centre modernization ………………………… Spring 2008 6 127            2                129           129         -              -                   
Brilliant Expansion Power Corporation
– Brilliant Dam power expansion ……………………………… Fall 2008 228 7 235 235 - -


Total power generation and transmission …………………… 1,170       1,162       2,332      2,332      -             -
Other


Vancouver Convention Centre expansion project …………… Summer 2009 734            149            883           541         222         120              
BC Place rejuvenation ……………………………………………Summer 2011 13 352 365 365 - -


Total other ……………………………………………………… 747          501          1,248      906         222        120


1


2


3


4


5


6


Only projects that have been approved by Treasury Board and/or Crown corporation boards are included in this table.  Ministry service plans may include project
that still require final approval. Capital costs reflect current government accounting policy. As the agreement has not been finalized, the fiscal implications of the 
Port Mann Bridge/Highway 1 Project  (which will be funded from tolls) are not included in Budget 2009 – see the topic box at the end of Part 1.


Figures shown are based on preliminary Treasury Board approvals.  These amounts will change after P3 contracts are finalized.


Total costs for Revelstoke Unit 5 range from $280 million to $350 million with forecast completion in 2010/11 or 2011/12, depending on the project's final scope.


Assets are owned by BC Hydro and managed by BC Transmission Corporation.


The William R. Bennett Bridge was opened for traffic in May 2008.  Decommissioning of the old bridge is forecast to be complete in March 2009.


The system control centre was substantially complete and put into service in March 2008.


s
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Provincial Debt


 The provincial government along with its Crown corporations and agencies provide 
services and capital infrastructure to support the social and economic programs 
needed for maintaining and enhancing the quality of life in BC. Funding for these 
programs is mainly derived from revenue sources such as taxation and the sale of 
natural resources. Government also obtains financing from outside sources mainly 
through debt issuances that are to be repaid on future dates.


 Borrowing for operations is required to finance deficits and to meet other 
working capital requirements such as loans and advances or changes in accounts 
receivable/payable. This type of debt (government direct operating debt) tends to rise 
during periods of deficits, but declines with surpluses.


 Since peaking in 2003/04, government has made significant progress in reducing 
taxpayer-supported debt, including the operating debt. Taxpayer-supported debt has 
declined from $30.0 billion in 2003/04 to $27.7 billion by 2008/09. Operating debt has 
been reduced by 59 per cent from a peak of $15.7 billion in 2003/04 to $6.4 billion 
in 2008/09. These reductions allow government the flexibility to address the current 
economic challenges, while keeping debt affordable.


Table 1.19   Provincial Debt Summary 1, 2


Taxpayer-supported debt
Provincial government direct operating debt …………… 7,408     6,437     6,847     7,104     7,074     
Other taxpayer-supported debt (mainly capital)
Education 2……………………………………………………… 8,755     8,692     9,216     9,624     9,972     
Health 2…………………………………………………………… 3,945     3,820     4,332     4,936     5,431     
Highways and public transit …………………………………… 6,916     6,814     7,612     8,232     8,804     
Other 3……………………………………………………………… 717        1,929     2,206     2,496     2,797     


Total other taxpayer-supported debt ……………………… 20,333   21,255   23,366   25,288   27,004   


Total taxpayer-supported debt ………………………………… 27,741   27,692   30,213   32,392   34,078   


Self-supported commercial Crown corporations debt …… 9,250     9,395     10,258   11,811   13,137   
Warehouse borrowing program……………………………… -             400        -             -             -             


Total debt before forecast allowance ………………………… 36,991   37,487   40,471   44,203   47,215   
Forecast allowance ……………………………………………… 750        -             -             -             -             


Total provincial debt …………………………………………… 37,741   37,487   40,471   44,203   47,215   


Debt as a per cent of GDP
Provincial government direct operating …………………...…… 3.7% 3.2% 3.5% 3.4% 3.3%
Taxpayer-supported ………………………………………….… 14.0% 13.8% 15.2% 15.7% 15.8%
Total provincial ………………………………………….……… 19.0% 18.7% 20.4% 21.4% 21.8%


Taxpayer-supported debt per capita ($) ……………………… 6,248     6,320     6,795     7,186     7,458     
Taxpayer-supported interest bite (cents per


dollar of revenue) ……………………………………………… 4.5 4.3 4.3 4.5 4.6
1


2


3 Includes service delivery agencies, other fiscal agency loans, student assistance loan guarantees, loan guarantees to agricultural producers, guarantees 
issued under economic development and home mortgage assistance programs, and loan guarantee provisions.


Budget 
Estimate 
2009/10


Debt is after deduction of sinking funds and unamortized discounts, and excludes accrued interest.  Government direct and fiscal agency accrued interest 
is reported in the government's accounts as an accounts payable.                    


Plan 
2010/11


Plan 
2011/12


2008/09
($ millions unless otherwise indicated)


Budget Revised 
Forecast


Includes debt and guarantees incurred by the government on behalf of school districts, universities, colleges and health authorities/hospital societies 
(SUCH), and debt directly incurred by these entities.
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 Government operating debt is forecast to increase by $637 million over the next 
three years mainly reflecting temporary deficits projected in 2009/10 and 2010/11.


 Borrowing for capital projects finances the building of schools, hospitals, roads and 
other social and economic assets. As these investments provide essential services over 
several years, the government, like the private sector, borrows to fund these projects 
and amortizes the costs over the assets’ useful life.


 In 2008/09, provincial debt is forecast to total $37.5 billion, $254 million below budget. 
In 2009/10, provincial debt is forecast to increase $3.0 billion from the 2008/09 
updated forecast to total $40.5 billion. The 2009/10 change reflects:


finance net capital requirements ($2.1 billion);
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 partially offset by


funds are used primarily to fund capital requirements.


 Over the next two years, taxpayer-supported debt is forecast to increase by 
$3.9 billion reflecting the $3.6 billion required to finance government’s investments 
in infrastructure and the projected deficit in 2010/11.


 Self-supported debt will increase $2.9 billion over 2010/11 and 2011/12, mainly 
to fund power generation and transmission projects which will refurbish ageing 
infrastructure and expand capacity to support the province’s economic growth.


 In general, the change in debt will not equal the surplus/deficit:


costs included in the surplus; and


balance sheet items (such as cash balances, loan receivables and other accounts 
receivables/payables), but do not form part of the surplus.


 Table 1.20 reconciles forecast surplus/deficit with changes in debt. In the updated 
fiscal plan, debt rises due to the impact of capital spending in excess of amortization, 
and higher commercial Crown corporation debt incurred for capital investments as 
well as the projected deficits in 2009/10 and 2010/11.


 The ratio of taxpayer-supported debt, which excludes commercial Crown corporations 
and other self-supported debt, to GDP is a key measure often used by financial 
analysts and investors to assess a province’s ability to repay debt.


 Significant progress has been made in reducing the taxpayer supported debt burden 
over the past six years. The taxpayer-supported debt to GDP ratio has declined from 
21.3 per cent in 2002/03 to 13.8 per cent by 2008/09, a 35 per cent reduction. The 
taxpayer-supported debt to GDP ratio is forecast to increase from 13.8 per cent in 
2008/09 to 15.2 per cent in 2009/10 and to 15.8 per cent in 2011/12, due to both lower 
GDP and increased infrastructure spending. The debt remains low, despite the global 
economic downturn.


 Taxpayer-supported interest costs continue to remain low, representing less than 
5 cents per dollar of revenue in each year of the three year plan.


Table 1.20   Reconciliation of Summary Results to Provincial Debt Changes


Operating statement (surplus) deficit ……………………………………… (50)           495          245          -               
Taxpayer-supported capital spending ……………………………………… 4,133       4,746       4,650       3,382       
Increase (reduction) in cash and temporary investments ……………… 77            (1,659)      (760)         5              
Amortization (non-cash expense included in the surplus) ……………… (2,086)      (1,795)      (2,099)      (2,225)      
Net increase in commercial Crown corporations (mainly capital) ……… 1,747       463          1,553       1,326       
Other balance sheet and working capital changes ……………..………… (961) 734 143 524


Total provincial debt increase ……………………………………………… 2,860 2,984 3,732 3,012


Plan
2011/12($ millions)


Revised
Forecast
2008/09


Budget
Estimate
2009/10


Plan
2010/11
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 Table 1.21 summarizes the provincial financing plan for 2009/10. New borrowing of 
$6.3 billion is anticipated, of which $3.3 billion will be used to replace maturing debt 
and $3.0 billion will be used for capital and other financing requirements.


 Additional details on the debt outstanding for government, Crown corporations 
and agencies are provided in Appendix Tables A16 and A17.


Risks to the Fiscal Plan


 The major risks to the fiscal plan stem from changes in factors that government 
does not directly control. These include:


such as economic factors, commodity prices and weather conditions.


federal government and impacts on the provincial income tax bases arising from 
federal tax policy and budget changes.


services, and income assistance.


 In addition, changes in accounting treatment or revised interpretations of 
generally accepted accounting principles (GAAP) could have material impacts 
on the bottom line.


Table 1.21   Provincial Financing


Taxpayer-supported debt
Provincial government direct operating …… 8,264       (1,827)    6,437       1,618      (1,208)    410        6,847        
Education 4……………………………………… 8,220       472        8,692       908         (384)       524        9,216        
Health 4………………………………………… 3,345       475        3,820       827         (315)       512        4,332        
Highways and public transit ………………… 6,082       732        6,814       1,052      (254)       798        7,612        
Other debt 5…………………………………… 668 1,261 1,929 401 (124) 277 2,206


Total taxpayer-supported debt …………… 26,579 1,113 27,692 4,806 (2,285) 2,521 30,213


Self-supported commercial Crown 
corporations debt …………………………… 8,048       1,347     9,395       1,530      (667)       863        10,258      


Warehouse borrowing program……………… - 400 400 - (400) (400) -
Total self-supported debt…………………… 8,048 1,747 9,795 1,530 (1,067) 463 10,258


Total provincial debt ………………………… 34,627 2,860 37,487 6,336 (3,352) 2,984 40,471
1


2


3


4


5 Includes service delivery agencies, other fiscal agency loans, student assistance loans, loan guarantees to agricultural producers, guarantees issued under 
economic development and home mortgage assistance programs, and loan guarantee provisions.


 ($ millions) 


Estimated
Debt 1


Outstanding
at March 31, 


2010


 2009/10 Transactions 


New
Borrowing 2


Retirement
Provision 3


 Net 
Change


Debt 1


Outstanding
at March 31, 


2008


2008/09
Debt


Change


Estimated
Debt 1


Outstanding
at March 31, 


2009


Debt is after deduction of sinking funds and unamortized discounts, and excludes accrued interest.  Government direct and fiscal agency accrued interest is 
reported in the government's accounts as an accounts payable.


New long-term borrowing plus net change in short-term debt.


Sinking fund contributions, sinking fund earnings and net maturities of long-term debt (after deduction of sinking fund balances for maturing issues).


Includes debt and guarantees incurred by the government on behalf of school districts, universities, colleges and health authorities/hospital societies (SUCH),
and debt directly incurred by these entities.
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 Table 1.22 summarizes the approximate effect of changes in some of the key variables 
on the surplus. However, individual circumstances and inter-relationships between 
the variables may cause the actual variances to be higher or lower than the estimates 
shown in the table. For example, an increase in the US/Cdn dollar exchange rate may 
be offset by higher commodity prices.


 Own Source Revenue


 The main areas that may affect own source revenue forecasts are BC’s overall 
economic performance, the relative health of its major trading partners, the exchange 
rate and commodity prices.


 Revenues are sensitive to economic performance. For example, taxation and other 
revenue sources are driven by economic factors such as personal income, retail sales, 
population growth and the exchange rate. The revenue forecast contained in the fiscal 
plan is based on the economic forecast detailed in Part 3: British Columbia Economic 
Review and Outlook.


 Revenues in British Columbia can also be volatile, largely due to the influence of the 
cyclical natural resource sector in the economy and the importance of natural resource 
revenues in the province’s revenue base. Changes in commodity prices such as natural 
gas, or lumber may have a significant effect on natural resource revenues.


 Income tax revenues can be affected by timing lags in reporting current and prior 
years tax assessments by the Canada Revenue Agency.


 Federal Government Contributions


 Potential policy changes regarding federal transfer allocations, including federal health 
transfers and cost-sharing agreements, including sharing the 2010 Olympic security 
costs, could affect the revenue forecast.


 In January 2009, the federal government announced an infrastructure stimulus package 
as part of its 2009 budget. On a population basis, British Columbia’s share of this 
package is approximately $1 billion. The province has identified a total of $2 billion 
in new capital investments to maximize the cost sharing benefits of federal programs 
and will work with the federal government over the coming weeks to finalize program 
details. Capital and debt forecasts and related interest and amortization could be 
impacted once negotiations on cost-sharing are finalized.


 Details on major assumptions and sensitivities resulting from changes to those 
assumptions are outlined in Appendix Table A10.


Table 1.22   Key Fiscal Sensitivities
Annual Fiscal Impact


Variable Increases of: ($ millions)
Nominal GDP ……………………………………… 1% $150 – $250
Lumber prices (US$/thousand board feet) ……… $50 $50 – $100 1


Natural gas prices (Cdn$/gigajoule) ……………… $1 $275 – $325
US exchange rate (US cent/Cdn $) ……………… 1 cent -$25 to -$40
Interest rates ………………………………………… 1 percentage point -$80
Debt ………………………………………………… $500 million -$18
1 Sensitivity relates to stumpage revenue only. Depending on market conditions, changes in stumpage 


revenues may be offset by changes in border tax revenues.
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 Crown Corporations and Agencies


 Crown corporations and agencies have provided their own forecasts. These forecasts, 
as well as their statements of assumptions were used to prepare the fiscal plan. 
The boards of those corporations and agencies have also included these forecasts, 
along with further details on assumptions and risks, in the service plans being 
released with the budget.


 The fiscal plan does not assume or make allowance for extraordinary adjustments 
other than those noted in the assumptions provided by the Crown corporations and 
agencies. Factors such as electricity prices, water inflows into the BC Hydro system, 
accident trends, interest/exchange rates, decisions of an independent regulator, or 
pending litigation could significantly change actual financial results over the forecast 
period. BC Hydro’s and ICBC’s results may be affected by the outcome of BC Utilities 
Commission decisions on current and future rate applications.


 New decisions or directions by Crown corporation or agency boards of directors may 
result in changes to costs and revenues due to restructuring, valuation allowances and 
asset write-downs, or gains and losses on disposals of businesses or assets.


 SUCH Sector


 Three-year aggregate financial plans for the SUCH sector have been developed by the 
Ministries of Health Services, Education and Advanced Education and Labour Market 
Development based on broad policy assumptions and the funding for SUCH sector 
organizations included in the respective ministry budgets. Allocations of funding to 
individual agencies is being developed by ministries and will be communicated in the 
coming weeks. Individual agency financial plans based on these funding decisions, 
may, therefore, differ from the ministry developed sector plans included in the budget.


 Health authorities and hospital societies have identified annual spending pressures of 
approximately 3.5 per cent of the provincial funding provided to health organizations. 
The Ministry of Health Services will continue to work with the health authorities to 
manage these spending pressures.


 Spending


 The spending forecast contained in the fiscal plan is based on ministry and 
taxpayer-supported Crown corporation and agency spending plans and strategies. 
Details on major assumptions and sensitivities resulting from changes to those 
assumptions are shown in Appendix Table A12 and in ministry service plans. The 
main spending issues follow.


 Compensation


 The current public sector negotiating framework provides for a dividend to be 
made available to employees if the projected surplus at March 31, 2010 is greater 
than $150 million, to a maximum of $300 million. Given the forecasted deficit 
in 2009/10, provision for a dividend payment is not included in the fiscal plan. 
However, consistent with negotiated agreements, a dividend would be paid if the 
required surplus is achieved in the Public Accounts for 2009/10.
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 Many of the wage agreements reached in the last round of public sector negotiations 
expire by the end of 2009/10. In response to the global economic forecast and 
government’s fiscal position, the fiscal plan assumes no wage increases for 2010/11 
and 2011/12. The Ministry of Health Services funding growth in 2010/11 and 2011/12 
is maintained at approximately 6 per cent, as in previous years. This funding is 
expected to accommodate wage increases within the current negotiating framework 
and any labour market adjustments arising from the upcoming collective agreements. 
Health sector bargaining is expected to be consistent with the mandate for the rest 
of government.


 Contingency Vote


 A contingency vote of $385 million is included in 2009/10, decreasing to $300 million 
in 2010/11 and $250 million in 2011/12.


 The allocation to contingencies is a prudent budgeting measure that protects the 
three-year fiscal plan from:


values are impacted by external events or prices.


 The contingency amounts provide $79 million for the remaining contingency that is 
earmarked to help address cost uncertainties in areas related to staffing and hosting 
the 2010 Winter Olympic and Paralympic Games (2010 Winter Games).


 Budget 2008 provided $75 million for the Innovation and Integration Fund within the 
Contingency vote ($50 million in 2008/09 and $25 million in 2009/10). Budget 2009 
provides the $25 million funding for the Innovation and Integration Fund in 2009/10 
in the Ministry of Health Services budget.


 Public Sector Program Delivery


 The vast majority of government-funded services are delivered through third party 
delivery agencies that provide programs such as acute and continuing health care, 
K–12 education, post-secondary education, and community social services. All of 
these sectors face cost pressures in the form of program demand and non-wage 
inflation. The government also funds a number of demand-driven programs such 
as PharmaCare, K–12 education, student financial assistance and income assistance. 
The budgets for these programs reflect the best estimates of demand and other 
factors such as price inflation. If demand is higher than estimated, this will result 
in a spending pressure to be managed.


 


Table 1.23   Notional Allocations to Contingencies
($ millions) 2009/10 2010/11 2011/12


2010 Olympics – preliminary allocation of contingency amount … 69 10            


Subtotal notional allocations …………………………………… 69        10        -          
Unallocated contingencies …………………………………………… 316 290 250


Total contingencies  ……………………………………………… 385 300 250
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 Budget 2009 protects and enhances funding for health, post secondary, and education, 
in part by setting targets for administrative efficiencies across government. As these 
efficiencies are implemented, government may reassess some efficiency targets to help 
ensure that program delivery is protected, particularly in areas vulnerable to rapidly 
changing economic circumstances


 Treaty Negotiations and the New Relationship


 The provincial government is committed to building a new relationship with 
First Nations and Aboriginal people based on mutual respect, recognition, and 
reconciliation of Aboriginal rights and title. The vision for the New Relationship was 
established in 2005 and government continues to partner with Aboriginal leadership 
to develop new means and structures that promote co-operation and workable 
arrangements with a goal of closing the gap that exists between Aboriginal and 
other British Columbians.


 Treaties continue to be a primary objective for the province for achieving certainty 
over land and resource ownership. The Tsawwassen Final Agreement received full 
ratification by Canada in the federal Parliament on June 17, 2008, and the parties 
expect the treaty will take effect in April 2009. The five Maa-nulth First Nations and 
BC have ratified a treaty final agreement, which is awaiting ratification by Canada. 
On November 20, 2008, the Yale First Nation signed an understanding with BC on 
a final agreement. The First Nation and the federal government still need to resolve 
issues concerning salmon fisheries before a final agreement can be reached.


 In November 2008, BC finalized the first Incremental Treaty Agreement (ITA) in 
the province with the Tla-o-qui-aht First Nation. The ITA will transfer Crown land 
and other benefits to the First Nation in increments tied to milestones in the treaty 
process, in exchange for accelerated treaty negotiations, commitments not to engage 
in litigation with the province, and other provisions. Government continues to 
negotiate treaties and incremental treaty agreements with First Nations, and the impact 
of these agreements on the fiscal plan will depend on the outcome of negotiations 
and ratification.


 The province is involved in litigation with First Nations relating to aboriginal rights. 
Settlement of these issues, either in or out of court, may result in additional costs 
to government.


 Capital Risks


 The capital spending forecasts assumed in the fiscal plan may be affected by a number 
of the various factors listed below:


costs;
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government;


 Unfunded Liabilities


 The Public Service, Teachers, College and Municipal Pension Plans – the four major 
public service plans – are joint trusteeship plans. Actuarial evaluations are conducted 
on each plan every three years, and a report is received within one year of the 
evaluation. In the event that the actuarial evaluation indicates a plan deficit, the 
pension boards are required to address the shortfall by contribution adjustments or 
other means.


of March 31, 2008 indicated a $487 million surplus. Contribution rate increases of 
0.15 per cent for both members and employers were required effective April 1, 2009 
to address a Pension Benefits Standards Act provision that imposes a minimum 
funding requirement, and are included in the fiscal plan.


December 31, 2005 indicated a $904 million liability. Contribution rate increases of 
1.61 per cent for both members and employers were required effective July 1, 2007, 
and are included in the fiscal plan.


August 31, 2006 indicated a $54 million liability. Contribution rate increases 
of 0.51 per cent for both members and employers were required effective 
September 1, 2007, and are included in the fiscal plan


of December 31, 2006 indicated a surplus of $438 million.


March 31, 2011 is expected to be received by March 31, 2012; the report for the 
Teachers’ Pension Plan as of December 31, 2008 is expected to be received by 
December 31, 2009; the report for the College Pension Plan as of August 31, 2009 
is expected to be received by August 31, 2010; and the report for the 
Municipal Pension Plan as of December 31, 2009 is expected to be received by 
December 31, 2010.


 Catastrophes and Disasters


 The spending plans for the Ministries of Forests and Range and Public Safety and 
Solicitor General include amounts to fight forest fires and deal with other emergencies 
such as floods. These amounts are based on historical averages of actual spending 
and on conditions of normal to moderate severity. Extreme occurrences may affect 
expenses in these ministries and those of other ministries.
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 Pending Litigation


 The spending plan for the Ministry of Attorney General contains provisions for 
payments under the Crown Proceeding Act based on estimates of expected claims and 
related costs of settlements likely to be incurred. Litigation developments may occur 
that are beyond the assumptions used in the plan (for example, higher-than-expected 
volumes, or size of claim amounts and timing of settlements). These developments 
may affect government revenues and/or expenditures in other ministries.


 One-time Write-downs and Other Adjustments


 Ministry budgets provide for anticipated levels of asset or loan write-downs 
where estimates can be reasonably predicted. The overall spending forecast does 
not make allowance for extraordinary items other than the amount provided in the 
contingency vote.
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Sinking funds


Under the Budget Transparency and 
Accountability Act government prepares it’s 
budget and Public Accounts in accordance 
with generally accepted accounting principles 
which require the total amount of all 
obligations to be disclosed. Sinking funds, 
which are amounts set aside to retire both 
taxpayer-supported and self-supported debt, 
are presented separately. Since these amounts 
have already been set aside to repay future 
obligations when they become due, the net 
amount of debt obligations less sinking fund 
investments is the outstanding obligation that 
must be funded from future tax revenue or 
revenue raised through commercial activities.


Debt disclosure


The province currently reports information 
about provincial debt in a number of different 
documents. The budget documents provide 
information about the provinces debt forecast. 
Annual service plans and service plan reports 
provide accountability targets and report on 
results. The independently audited financial 
statements, detailed debt summary and debt 
statistics reports included in the annual 
Public Accounts provide an accounting of the 
province’s debt obligations at the end of each 
fiscal year.


How classification of self-supported debt may 
become inconsistent


Historically self-supported debt has been 
described as the amount of provincial 
borrowing that has been lent to commercial 
government business enterprises. This 
is unique to British Columbia as most 
jurisdictions in Canada report debt net of 
lending to commercial government business 
enterprises.


Presentation of Provincial Government Debt


Why does it matter that taxpayer supported debt 
is increasing


After a downward trend over the past six years 
the ratio of taxpayer supported debt to GDP 
is set to increase in Budget 2009. This change 
is significant because provincial government 
debt represents an obligation passed on to 
future generations.


Government reports on both the level of total 
debt and the level of taxpayer-supported 
debt. Generally speaking taxpayer-supported 
debt is paid for out of government revenues 
while total debt includes debt paid from 
revenues generated from services provided 
by crown corporations or agencies. For 
many years taxpayer supported debt to GDP 
has been the measure most often referred 
to as an indicator of whether the level of 
provincial debt is affordable. However this 
measure of affordability does not provide 
information about the debt’s purpose. For 
example, government could borrow for 
current operations and neglect borrowing 
to support infrastructure. In both cases 
the obligation to pay would fall to future 
generations but it is generally accepted that 
borrowing for investments with long lives 
is more appropriate than borrowing to pay 
for day-to-day operations since investments 
provide benefits beyond one year. Over the 
next two years, as the government introduces 
deficit budgets, operating debt is expected to 
increase.


When GDP is growing faster than taxpayer-
supported debt a decreasing portion of 
government revenue raised from economic 
activity is required to service debt obligations. 
When GDP growth is less than the rate of 
increase in borrowing a greater portion of 
future tax revenue is required to repay those 
debt obligations.
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New types of business structures within 
other crown corporations could also fund the 
repayment of their debt through specifically 
dedicated revenues raised outside the 
government reporting entity. An example 
would be a student residence paid for from 
rent.  Because these programs and projects 
may not be structured as government business 
enterprises, they would not be included under 
the current definition of self supported debt. 
This currently results in inconsistent treatment 
of debt even though the nature of the debt is 
the same.


Need for increased disclosure in notes


The types of debt obligations entered into by 
the province have also become more varied as 
the financial environment continues to change. 
Both taxpayer-supported and self-supported 
debt can include not only notes, bonds and 
debentures but also mortgages, demand 
loans, capital lease liabilities and obligations 
under Public Private Partnership contracts. 
It is important that debt information remains 
informative in the context of these changing 
structures.


Conclusion


To adapt and respond to the changing nature 
of business, government is reviewing how 
provincial debt is represented in all of its 
financial reports. Options include moving to 
gross debt reporting and refining the definition 
of taxpayer-supported debt to consistently 
segregate those debts supported from service 
revenue. In reviewing the presentation of debt 
in the financial reports of the province the 
first consideration is retaining compliance with 
the evolving principles of generally accepted 
accounting principles, and the expectations 
about the current and future materiality of 
the debt information being disclosed. The 
information requirements of the different user 
groups who rely on the financial information 
to support their decision making and the way 
other governments in Canada report their 
debt to ensure financial information remains 
comparable are also considerations.
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To achieve an opening date of 2013, initial 
groundwork in preparation for construction 
was initiated in October and is ongoing. 
These expenditures, approximately $94 million 
to the end of 2008/09, are currently being 
managed by the province but will be fully 
recovered through the terms of the concession 
agreement. Total costs over the life of the 
concession will include operating and 
maintenance, rehabilitation, and interest.


Provincial financing is part of the ongoing 
negotiation. While the accounting treatment 
and financial statement presentation cannot 
be finalized until the structure of the deal is 
known on financial close, at an assumed total 
capital cost of $3 billion, the project debt 
would represent approximately 1.2 per cent 
of GDP by 2014/15.


All costs will be recovered by tolls. The 
announced toll is $3 each way for cars when 
the bridge opens in 2013. Final terms and 
conditions for project financing are anticipated 
to be settled in early March. The government 
retains control of the rate of the tolls as the 
concessionaire cannot change the toll rate 
without provincial approval.


The Port Mann Bridge / Highway 1 Project


The fiscal implications of the Port Mann/
Highway 1 Project, announced in 
January 2009, are not included in the Budget 
and Fiscal Plan. Based on continuing 
negotiation, appropriate presentation can 
only be determined when the agreement is 
finalized.


The project includes widening Highway 1, 
building a wider Port Mann Bridge, upgrading 
interchanges and improving access and safety 
on Highway 1 from the McGill interchange 
in Vancouver to 216th Street in Langley, a 
distance of approximately 37 kilometres. 
The pre-design concept includes congestion 
reduction measures such as high occupancy 
vehicle lanes, transit and commercial 
vehicle priority access to highway on-ramps, 
improvements to the cycling network, and 
the capability to accommodate future light 
rail transit.


Construction costs are estimated to total 
$2.46 billion. For presentation in financial 
statements, generally accepted accounting 
principles require the inclusion of interest 
charges and project management costs which 
could increase the total capital cost to over 
$3 billion.
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In 2002, facing a forecast $4.4 billion deficit, 
government undertook an ambitious strategy 
to revitalize the provincial economy. Since that 
time, the province has reduced its operating 
debt by 40 per cent, benefited from increases 
in investment in much of its resource sector, 
and experienced an average 2.6 per cent 
annual growth in real GDP per capita while 
the Canadian average was 1.8 per cent. 
Over the same period the unemployment rate 
has fallen, averaging 4.6 per cent in 2008.


A balanced budget was achieved in 2004 
and maintained for four consecutive budget 
cycles. Operating debt has been reduced by 
$7.4 billion over the last five years and the 
province has the highest possible credit rating 
of AAA with Moody’s Investor Services and 
Standard & Poor’s.


Taxpayer-supported debt has decreased 
from 21.3 per cent of GDP in 2002 to below 
14 per cent by the end of 2008/09.


Today the province is once again facing 
challenging times. The latest provincial 
economic forecast indicates the economy is 
expected to decline by 0.9 per cent in 2009 
and in the last quarter of 2008, an estimated 
13,700 jobs were lost. Since September 2008, 
forecasted provincial revenues have decreased 
by $6.6 billion over the next three years.


In 2002, government’s primary objectives 
were to build confidence in the economy and 
enable a stable, growing revenue base. Today 
those same objectives remain the priority 
for government. However, BC’s current base 


economic and fiscal position is stronger now 
than it was in 2002 and this will help to 
mitigate the impact of the global economic 
slowdown and ensure that British Columbia 
manages through these turbulent economic 
times.


Government’s investments over the last 
seven years to build a framework that is 
sustainable, flexible, and responsive have 
created a strong British Columbia. Initiatives 
such as the minimization of “red tape” and 
a competitive tax environment for business; 
reductions in personal income taxes; a 
focus on resource development in an 
environmentally sustainable manner; targeted 
spending on education to ensure a skilled and 
adaptable workforce; and a $31 billion capital 
infrastructure program supporting both urban 
and rural communities have all contributed 
to the productive and prosperous standard of 
living enjoyed by British Columbians today.


Tax and regulatory competitiveness


Since 2001, attracting business investment 
to British Columbia to create and maintain 
jobs has been a top priority for the province. 
The major tools to achieve this include 
a competitive tax system, streamlined 
regulations and a highly educated and trained 
workforce.


Significant changes have been made to the 
provincial tax system resulting in a very 
competitive tax regime in British Columbia 
that has supported the province’s strong 
economic performance over the last seven 
years.


Since 2001, and including Budget 2009, the 
government has introduced more than 120 tax 
cuts which have benefited British Columbian 
families, individuals, and businesses.


Personal income tax cuts put money back into 
people’s pockets to spend, or invest, or pay 
down debt. The tax changes have resulted in:


37 per cent for most taxpayers with lower 
income taxpayers receiving tax cuts of 
70 per cent or more;
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Deregulation
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(per cent of taxable income)


* Effective 2011


*


Corporate tax reductions since 2001


Ministry 1
Requirement


as of June 
2004


Net Change 
as of Dec-31-


2008


Requirement
as of Dec-31-


2008


Aboriginal Relations and Reconciliation ………… 61             -               61            
Advanced Education and Labour Market


Development ……………………………………… 4,818        (672)         4,146       
Agriculture and Lands ……………………………… 6,438        (142)         6,296       
Attorney General …………………………………… 4,851        47            4,898       
Children and Family Development ………………… 8,597        (275)         8,322       
Community Development ………………………… 8,916        (1,097)      7,819       
Education …………………………………………… 17,607      (3,316)      14,291     
Energy, Mines and Petroleum Resources ……… 11,448      (388)         11,060     
Environment ………………………………………… 14,629      (923)         13,706     
Finance ……………………………………………… 47,346      (3,759)      43,587     
Forests and Range ………………………………… 8,954        (926)         8,028       
Health Services ……………………………………… 4,789        (99)           4,690       
Healthy Living and Sports ………………………… 2,955        (73)           2,882       
Housing and Social Development ………………… 11,548      (120)         11,428     
Labour and Citizens' Services …………………… 29,703      (2,994)      26,709     
Premier's Office – Intergovernmental Relations … 9               -               9              
Public Safety and Solicitor General ……………… 10,887      (702)         10,185     
Small Business, Technology and Economic 


Competitiveness ………………………………… 14,420      (297)         14,123     
Tourism, Culture and the Arts ……………………… 7,089        (4,174)      2,915       
Transportation and Infrastructure ………………… 13,769 (152) 13,617


Total government ……………………………… 228,834 (20,062) 208,772
1


2 The baseline regulatory count, June 2004, reflects corrections to the baseline count reported in 
Budget 2007 .


Number of Regulations


Regulatory Requirements and Results to December 31, 2008


The distribution of the count across ministries was affected by the re-alignment of responsibilities 
completed in July 2008.
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Infrastructure


Since 2001, the province has invested 
$31 billion in capital projects in all sectors 
and across the province. This includes 
$22.8 billion in investments in the education, 
health and transportation sectors, government 
ministries and other service delivery agencies, 
and a further $8.2 billion in investments by 
commercial Crown corporations, primarily 
BC Hydro.


Multi-year transportation investments in rail, 
road and port infrastructure have opened up 
the province to emerging global markets. The 
Prince Rupert Container Terminal, announced 
in 2007, established British Columbia as 
the closest container shipping port to Asian 
markets and shortened product movement 
times by one to two days. Improvements to 
the Trans-Canada Highway in the Kicking 
Horse Canyon are providing a safer and 
more efficient journey for all travelers, and 
a competitive corridor for the east-west 
movement of goods to ports and southern 
routes. The William R. Bennett Bridge, opened 
in May 2008, plays a pivotal role in growing 
the Okanagan’s signature tourism industry.


Critical capital investments in health and 
education have also been made in response 
to the changing demographics of both the 
population and workforce. The 300-bed 
Abbotsford Regional Hospital, opened in 
September 2008, is the first cancer centre 
in Western Canada to be integrated into 
a hospital from the ground up. In 2006, 
Simon Fraser University’s new campus in 
Surrey was opened, giving students in BC’s 


fastest-growing region access to a world-class 
university. SFU Surrey is expected to enroll the 
equivalent of 2,500 full-time students by 2010.


In 2002, government committed to increase 
the role of the private sector in the delivery 
of public infrastructure with the intention 
of minimizing costs and risks to taxpayers. 
By 2007, public-private partnerships (P3) 
became the base case for capital investment 
decisions over $20 million. Phase 2 of 
the Kicking Horse Pass project, the new 
floating bridge over Okanagan Lake, and 
the nearly completed Sea-to-Sky Highway 
improvements have, to date, all been 
delivered on budget and ahead of schedule 
through P3 arrangements with internationally 
supported consortiums. Two major elements 
of the Gateway Project, the South Fraser 
Perimeter Road and the Port Mann Bridge 
are also expected to be delivered through P3 
arrangements.


Public-private partnerships have also been 
used to deliver health projects such as the 
Surrey Outpatient Facility, Abbotsford Regional 
Hospital and Cancer Centre, Fort St. John 
Hospital replacement, Victoria Royal Jubilee 
Hospital inpatient facility, and expansions 
to the Kelowna General and Vernon Jubilee 
Hospitals.


Key Sector Strategies
Forestry


British Columbia’s forest industry continues 
to be challenged by a slumping US housing 
market, low lumber prices and the devastating 
mountain pine beetle epidemic. Since 2002, 
the province has championed a number of 
policies and legislative changes to improve the 
market responsiveness and competitiveness 
of British Columbia’s forest sector.


Under the 2003 Forestry Revitalization Plan, 
new auction based Market Pricing Systems 
were introduced to more accurately respond 
to changes in the market. As well, through 
a province wide timber reallocation process, 
new forest sector opportunities have been 
provided to market loggers, First Nations and 
for new community forests and woodlots. 
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Forestry agreements have been provided 
to over 150 First Nations, and over 50 
communities have benefited from new or 
expanded community forest agreements.


The performance-based criteria of the 
Forest and Range Practices Act encourages 
innovation while still maintaining high 
environmental standards.


Over the next years the government will 
continue its focus on revitalizing this key 
industry. Government will work to strengthen 
existing policies and develop strategies 
to increase the existing market for wood 
products as well as capture new wood 
markets such as China. British Columbia 
exported 308 million board feet of lumber 
to China in 2007 and exceeded that amount 
in the first nine months of 2008. As well, 
the province is looking to take advantage 
of emerging new sectors such as wood 
bioenergy.


Amendments to BC’s building code effective 
April 2009 will raise the limit on wood frame 
construction to six storeys. In addition, several 
2010 Olympic venues and the Vancouver 
Convention and Exhibition Centre have used a 
significant amount of wood in their structures.


For displaced forestry workers, the Community 
Development Trust is supporting transition to 
new careers or bridge to retirement.


Oil and Gas


In 2008, oil and gas land right sales hit a 
record high of $2.7 billion demonstrating 
continued optimism about the future of BC’s 
oil and gas sector. Since 2001, provincial 
natural gas reserves as a share of Canadian 
reserves have increased from 15 per cent 
to 22 per cent, and BC’s share of capital 
investment has increased from 10 per cent 
to 15 per cent.


While current prices for oil and gas have 
fallen recently, strong investor confidence 
in BC’s resources and its fiscal and regulatory 
environment are expected to support the 
industry through this period of low prices.


Policies supporting the development 
potential of the province’s abundant natural 
gas resources in a competitive global 
market have focused on resource access, 
regulatory streamlining, and a responsive 
royalty structure. The Infrastructure Royalty 
Credit Program encourages exploration and 
development in under-explored areas by 
providing infrastructure royalty credits to 
offset access road and pipeline costs.


The government continues to encourage 
active investment in the oil and gas sector 
through a flexible and timely royalty regime. 
As exploration has become more technically 
complex, royalty programs that encourage 
shale gas development, enhanced oil recovery, 
deep wells, and exploration in remote and 
under-explored areas have been introduced.


Mining


Since 2002, exploration expenditures have 
increased from a low of $29 million in 2001 
to nearly $367 million in 2008 – the second 
highest total ever for exploration spending 
in the province. Over a similar time period, 
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BC’s share of Canadian mineral exploration 
investment in BC has increased to 15 per cent 
from approximately 7 per cent.


Government’s changes to the tax and 
regulatory systems, combined with 
appreciating commodity values, improved 
land use certainty, and proactive First Nations 
consultation, have been critical to the 
reemergence of the mining sector in BC.


Tax incentives include the BC Mining 
Flow-Through Share tax credit which, in 
combination with a similar federal tax credit, 
reduces the cost of a $1,000 investment to 
about $383. The Mining Exploration tax credit 
available for 20 per cent of eligible mineral 
exploration expenses was increased to 
30 per cent in Mountain Pine Beetle affected 
areas in Budget 2007.


Land access remains a critical requirement 
for investor confidence. Policies implemented 
since 2001 have increased certainty for access 
to land and resource development for industry 
and investors. Several land use plans have 
been approved in recent years such as the 
Sea-to-Sky and Mid and North Coast plans 
and the Mining Resource Revenue Sharing 
program, a sector specific benefit, has been 
established under the New Relationship 
agreement with First Nations.


High-Tech and Research


Since 2001, BC has pursued its vision to 
establish the province as one of the top ten 
high-tech centres in the world. The strategy 
focused on improving both the personal and 
corporate income tax systems to create a 
competitive environment for the high-tech 
sector and building a knowledge-based 
economy through targeted investments in 
research and education.


Many of the personal and corporate income 
tax cuts implemented since 2001 have directly 
benefited the high-tech sector, an industry 
which attracts highly skilled workers and 
entrepreneurs.


Provincial investment in research and 
innovation has been considerable, 
with $1.7 billion invested since 2001. 
These investments included:


BC Knowledge Development Fund to 
enable key research institutions to undertake 
leading edge research and attract world 
renowned scientists.


Foundation for Health Research for cancer 
research.


support its investments in and management 
of large-scale research projects in areas 
such as health, forestry, agriculture and the 
environment.


Sciences Centre, the UVIC Medical Sciences 
Building, and UNBC’s Dr Donald Rix 
Northern Health Sciences Centre, doubling 
the capacity available for first-year student 
doctors.


Endowment Fund (LEEF) to conduct 
research on a variety of diverse issues 
from addiction and mental illness to early 
childhood development, marine ecosystems, 
and sport technology.


Media Education. The Centre is training 
home-grown experts in digital media, a 
$2.3 billion industry in BC that employs 
16,000 people.


Tourism 


In 2002, the government committed to 
doubling tourism’s contribution to BC’s 
economy by 2015 and a corresponding effort 
was undertaken to streamline access to Crown 
land, encourage expansion of the cruise ship 
industry, and secure the 2010 Olympic and 
Paralympic Winter Games.
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A number of initiatives since 2002 have 
strengthened this pledge including the 
BC Resort Strategy and Tourism Action Plan. 
To date the province has seen $1.044 billion in 
increased investments in resort expansion and 
development which, in turn, has contributed 
to the 35 per cent growth in tourism revenue 
since 2002.


Film and Television 


British Columbia’s scenic beauty, expertise 
in digital animation and visual effects, and 
competitive tax credits has made the province 
an attractive location for film production. 
The film and television industry currently 
adds approximately $1 billion annually to the 
provincial economy and provides about 20,000 
direct and 15,000 indirect jobs. Since 2001, 
the province has increased the basic film tax 
credit rate to 35 per cent from 20 per cent for 
domestic film productions and to 25 per cent 
from 11 per cent for foreign film productions.


Agriculture


Under the five-year provincial-federal 
Agricultural Policy Framework Agreement, 
which ran from 2003 to 2008, over 
$500 million was provided to British 
Columbia’s agri-food industry. Among the 
programs put into place were production 
insurance and farm income stabilization.


Capitalizing on the positive momentum 
generated by the original agreement, the 
province is preparing to enter into a new 
agreement with the federal government, the 
“Growing Forward Agreement on Agriculture, 
Agri-Food and Agri-Based Products”. Funding 
will support programs that focus on key 
results in the areas of competitiveness and 
innovation, environmental and food safety 
priorities, and proactive risk management.


Housing


British Columbia continues to be a desirable 
place to live and has attracted substantial 
investment in the housing sector over the past 
six years. This increased investment has, in 
some cases, resulted in financial challenges 


for British Columbians, whether for access 
to housing or managing sharp increases in 
existing housing costs.


Since 2001, the government has constructed 
12,838 units of subsidized housing and 2,687 
additional units are in a development stage. 
Rental assistance has been made available to 
elderly seniors and low-income families that 
earn less than $35,000. To further support 
seniors, the province has increased the total 
supply of supportive housing by more than 
threefold to 4,400 units today.


For existing homeowners, the government has 
provided tax relief for first time home buyers, 
making it easier for them to buy a home 
by increasing the exemption threshold and 
removing the 70 per cent financing eligibility 
requirement for the exemption from property 
transfer tax.


A number of additional changes also provide 
tax relief for homeowners including:


threshold to ensure more than 95 per cent 


to eligible low income homeowners with 


tax deferment program for people facing 
financial hardship.


As part of its continued commitment 
to breaking the cycle of homelessness, 
the province has acquired 45 properties 
throughout BC and preserved 2,030 units 
of housing for low-income individuals and 
families. Budget 2008 provided $30 million 
annually to be directed primarily towards 
outreach teams and operating the Emergency 
Shelter Program as interim assistance until 
users can be connected with more permanent 
supportive housing.
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Sustainable Environmental Policies 


The government places a high priority 
on encouraging a thriving private sector 
economy that creates high-paying jobs while 
maintaining high environmental standards. 
A focus on results based regulation has 
created an environment that supports 
sustainable resource management.


Streamlined approval processes under 
the Environmental Assessment Act and 
Environmental Management Act have 
removed impediments to businesses and 
more appropriate penalties and incentives 
have been put in place to ensure improved 
compliance and accountability.


In recent years the Environmental Assessment 
Office has focused extensively on improving 
timeliness and providing certainty of process 
to all interested parties. The province and 
federal government have recently signed 
an agreement that commits to developing 
joint work plans to strengthen the delivery 
of cooperative environmental assessments in 
British Columbia.


Climate Action Plan


In 2008 government made a commitment to 
become carbon neutral by 2010 and to reduce 
BC’s greenhouse gas (GHG) emissions by one-
third by 2020 and by 80 per cent by 2050. This 
commitment was entrenched in legislation 
and Budget 2008 committed over $1 billion 
towards these goals.


With the worldwide market for clean energy 
technologies valued at an estimated $1 trillion 
by 2030, the Climate Action Plan positions BC 
to support new innovation.


Investments under this Plan include a 
$95 million endowment to create the Pacific 
Institute for Climate Solutions which brings 
together universities, government and the 
private sector to facilitate cutting-edge 
solutions; a $25 million Innovative Clean 
Energy (ICE) Fund, designed to help make BC 
a leader in global alternative technologies; and 
a $25 million Bioenergy Network to encourage 


research and development in areas such as 
wood-waste cogeneration, biofuel production 
and wood pellet production.


The Pacific Carbon Trust, the crown agency 
mandated to assist the government in 
delivering on its GHG targets is on track to 
meet government’s carbon offset requirements. 
Negotiations are underway to secure the 
required 35,000 tonnes of offsets needed 
through an open, competitive tender call with 
private-sector suppliers.


Educational Excellence


In 2001, the government noted that a 
fundamental requirement for economic 
prosperity was a high quality, relevant 
education system that was sensitive to the 
changing requirements of both industry and 
students.


Quality education begins in the kindergarten 
to Grade 12 education system in British 
Columbia, a fact supported by BC students 
consistently scoring well on standardized 
international foundation skills tests. The 
province continues to increase per student 
funding as it has every year since 2001.


Investments in post-secondary education 
have increased and are focused on providing 
individuals with the education, training, 
and skills required to be productive and 
competitive in today as well as tomorrow’s 
economy.
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Since 2001, government has supported:


Industry Training Authority spaces);


campuses providing more choices, and 


physician training, physiotherapy, graduate 


Lifestyle


Moving Forward


In 2001, the government initiated a strategy 


Budget 2009 is 


Connector, and various transit initiatives 
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$2 billion of approved capital infrastructure 
spending will be accelerated.


has committed to accelerate $401 million 
in capital investments from within the 
capital plan. Projects include highway 
improvements; upgrades and maintenance 
of rural resource roads; and additional 
housing for the homeless.


provincial/local funding arrangements, an 
additional $151 million in grants will be 
provided to local governments in 2008/09 
providing immediate strategic investment 
opportunities for communities.


an additional 2,000 apprenticeship training 
spaces in 2009/10 to accommodate the 
changing skill requirements of the provincial 
workforce.


The long term focus continues to be keeping 
British Columbia an attractive place to live and 
invest where multiple opportunities for growth 
and prosperity exist. Maintaining a competitive 
climate and encouraging the development 
of new markets will be critical factors. The 
province will continue taking advantage of 
key assets for success including:


natural resources;


workforce;


economies, including BC’s strategic location 
on the West Coast; and


investors, and newcomers searching for 
the superior lifestyle enjoyed by British 
Columbians today.


To position British Columbia for the future, 
the province will continue to seek out 
opportunities in the following areas:


and encouraging the development of 
alternative energy sources, will be a priority 
as the government makes every effort to 
achieve its goal of electricity self-sufficiency 
by 2016. The LiveSmart BC Energy Incentive 
Program, the Innovative Clean Energy Fund, 
and the Bioenergy Network support this 
direction.


exposure to out-of-province visitors and the 
world at-large from the 2010 Olympic and 
Paralympic Winter Games to better position 
British Columbia to further market itself as a 
tourism destination and international sport 
event locale.


an International Finance Centre through 
proactive policy, tax and investment 
regulations, including incentives to pursue 
the commercialization of intellectual 
property in the form of eligible patents such 
as those related to water treatment and fuel 
cell technology.


Asia-Pacific trade partners to maximize 
the economic benefits of the provincial 
investment in the Pacific Gateway Strategy 
which includes, amongst others, the 
Gateway Project (Pitt River Bridge, South 
Fraser Perimeter Road, Port Mann Bridge), 
the expansion of the Prince Rupert shipping 
terminal, and the Provincial Nominee 
Program.
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Consistent with its strong record of fiscal 
management, government plans to balance 
the budget by 2011/12. This will be done by 
seeking further public sector efficiencies and 
administrative savings.


Core public services will be maintained, 
administrative spending will be kept to 
a minimum and ongoing monitoring and 
updating of the revenue and expenditure 
outlook will provide the ability to take 
corrective action as necessary.


Conclusion


The government is committed to following the 
same principles of strong fiscal management, 
protecting key government services, and 
building a strong competitive economy 
which have been the foundation of provincial 
financial performance since 2002. With a 
well-built framework for economic success 
in place, the government is confident that 
it can weather the economic downturn, 
achieve an operating surplus by 2011/12, and 
maintain BC’s ability to maximize its future 
opportunities for growth.







Part 2: TAX MEASURES


Table 2.1   Summary of Tax Measures


October 22 and November 1, 2008 Measures 1


Income Tax Act


Land Tax Deferment Act


Social Service Tax Act and Hotel Room Tax Act 


School Act


Subtotal October 22 and November 1, 2008 Measures


Budget 2009  Measures
Income Tax Act


Corporation Capital Tax Act


International Financial Activity Act


Logging Tax Act


Social Service Tax Act
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October 22 and November 1, 2008 Measures


Income Tax Act


 Personal Income Tax Rates Reduced


 As announced on October 22, 2008, the 3 per cent reduction in the rates for the 
two lowest income tax brackets that was legislated to take effect January 1, 2009 
is made retroactive to January 1, 2008. Combined with the 2 per cent reduction 
in Budget 2008, this provides a $211 million reduction in 2008 taxes for British 
Columbians to help stimulate the economy. Taxpayers will see the benefit of the 
3 per cent reduction when they file their 2008 tax returns.


 


Table 2.1   Summary of Tax Measures – Continued


Social Service Tax Act – Continued


bona fide


Motor Fuel Tax Act


Tobacco Tax Act


Home Owner Grant Act


School Act


Taxation (Rural Area) Act


Subtotal Budget 2009  measures
Total (149)     (208)     


Tax Measures — Supplementary Information
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 Small Business Corporate Income Tax Rate Reduced


 As announced on October 22, 2008, effective December 1, 2008, the small business 
corporate income tax rate is reduced from 3.5 per cent to 2.5 per cent. The small 
business corporate income tax rate had been reduced from 4.5 per cent to 3.5 per cent 
on July 1, 2008 and a further reduction to 2.5 per cent was planned by 2011. The 
accelerated tax rate reduction means a 44 per cent tax cut for small business in 2008.


Land Tax Deferment Act


 Temporary Property Tax Deferment Program Introduced


 As announced on November 1, 2008, effective for the 2009 and 2010 taxation years, 
a temporary property tax deferment program is introduced to allow homeowners 
who are experiencing financial hardship due to current economic conditions, and 
who have at least 15 per cent equity in their home, to defer their property taxes. 
Homeowners do not have to repay the taxes until their home is sold or transferred 
other than to a surviving spouse, but may repay the deferred taxes earlier if they 
choose.


Social Service Tax Act and Hotel Room Tax Act


 Commission Rates Increased


 As announced on October 22, 2008, effective for the November 2008 tax returns, 
the allowances paid to businesses for collecting and forwarding provincial sales tax 
and hotel room tax to the province is doubled. For amounts of tax collected above 
$333.33 per reporting period, the commission is now 6.6 per cent of the tax collected 
to a maximum of $198 per reporting period up from 3.3 per cent of tax collected to 
a maximum of $99 per reporting period.


Table 2.2   British Columbia Personal Income Tax Cut – Impact on Taxpayers 1


Budget 2008


Table 2.3   Commission Rates
Amount of tax collected for each reporting period Commission amount


$0 - $22 Equal to tax collected
$22.01 - $333.33 $22 


More than $333.33 6.6% of tax collected to a maximum of $198
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School Act


 Industrial Property Tax Credit Introduced


 As announced on October 22, 2008, effective for the 2009 and subsequent taxation 
years, an Industrial Property Tax Credit is introduced to reduce provincial school 
property tax on major industrial (class 4) and light industrial (class 5) properties 
by 50 per cent. The Industrial Property Tax Credit applies to British Columbia 
manufacturing, mining, forestry and other major and light industries.


Budget 2009 Measures


Income Tax Act


 Dividend Tax Credit Rate Reduced


 Effective January 1, 2010, the provincial personal income tax dividend tax credit 
rate applicable to ordinary dividends is reduced to 3.4 per cent from 4.2 per cent. 
This change maintains integration between the personal and corporate income taxes 
as a result of the December 1, 2008 reduction in the small business corporate income 
tax rate to 2.5 per cent from 3.5 per cent.


 Income from Registered Disability Savings Plans (RDSP) Excluded from Benefit 
Calculation


 Effective January 1, 2009, income from an RDSP is excluded from income for purposes 
of determining eligibility for the BC Sales Tax Credit. This income will also be 
excluded for purposes of Medical Services Plan premium assistance eligibility.


 BC Mining Flow-Through Share Tax Credit Extended


 As announced on December 5, 2008, the BC Mining Flow-Through Share Tax Credit 
is extended to the end of 2009.


 General Corporate Income Tax Rate Reduced


 As proposed in the 2008 Revenue Neutral Carbon Tax Plan, the general corporate 
income tax rate is reduced from 11 per cent to 10.5 per cent effective January 1, 2010 
and to 10 per cent effective January 1, 2011.


 Film Tax Credits Expiry Dates Removed


 Expiry dates for the film tax credits are removed. The additional basic tax credit rates 
of 5 per cent for the Film Incentive BC and 7 per cent for the Production Services 
Tax Credit were legislated to expire in 2009. The basic, additional, regional, distant 
location, film training and digital animation and visual effects tax credits for the Film 
Incentive BC and Production Services Tax Credit were legislated to expire in 2013.


 Film Incentive BC Eligibility Expanded


 As announced on December 18, 2008, the requirement that a corporation be 
BC-controlled to be eligible for the Film Incentive BC tax credit is removed for 
productions with principal photography starting on or after January 1, 2009. 
This will allow Canadian-controlled eligible production corporations to qualify.
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Corporation Capital Tax Act


 Corporation Capital Tax Base Clarified


 Effective for taxation years ending on or after October 1, 2006, the capital tax base 
is amended to include accumulated other comprehensive income. This income is 
required to be shown as a separate item on a corporation’s balance sheet resulting 
from accounting changes made in 2006.


International Financial Activity Act


 90 day Amalgamation Notification Rule Relaxed


 The rule requiring the commissioner to be notified of an amalgamation between 
a registered and a non-registered corporation within 90 days of the amalgamation 
is amended to give the commissioner discretion to accept late notifications.


 Intellectual Property Expanded


 Effective April 1, 2009, the list of eligible patents is expanded to include patents 
relating to wastewater treatment and fuel cell technology.


 Meaning of Non-resident Person Clarified


 Effective September 1, 2004, the Act is amended to clarify that a non-resident person 
excludes a business carried on in Canada by that non-resident person.


 Review Initiated


 As required under the , the government has 
initiated a review of the program. The review will examine program objectives 
and opportunities for improvement and streamlining.


Logging Tax Act


 Logging Tax Remission


 Effective for taxation years ending after December 2008, a partial remission of the 
logging tax is provided to corporations that cannot use the full amount of the logging 
tax credit under the  The remission is provided to ensure that small 
business corporations with logging income can benefit from the reduction in the small 
business corporate income tax rate to 2.5 per cent from 3.5 per cent which is effective 
December 1, 2008.


Social Service Tax Act


 Temporary Exemption for ENERGY STAR Residential Heating Equipment Extended


 The exemption for ENERGY STAR qualified oil-fired forced-air furnaces, boilers, and 
air and ground-source heat pumps purchased or leased for residential use is extended 
to March 31, 2011.
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 Temporary Exemption for ENERGY STAR Qualified Windows, Doors and Skylights 
Extended


 The exemption for ENERGY STAR qualified windows, doors and skylights is extended 
to March 31, 2011.


 Temporary Exemption for Energy Efficient Residential Gas-Fired Water Heaters Extended


 The exemption for residential gas-fired water heaters with an energy factor of 
0.80 or greater is extended to March 31, 2011.


 Temporary Exemption for Energy Efficient Commercial Boilers Introduced


 Effective February 18, 2009, commercial boilers fired by natural gas or propane 
with a boiler input rating of at least 200,000 BTU/h are exempt if they:


in accordance with the following standards:


– for boilers with a boiler input rating under 300,000 BTU/h


▪ CAN/CSA-P.2-07 “Testing Method for Measuring the Annual Fuel Utilization 
Efficiency of Residential gas-fired furnaces and boilers” of the Canadian 
Standards Association; or


– for boilers with a boiler input rating of 300,000 BTU/h or more:


▪ ANSI Z21.13-2004/CSA 4.9-2004 “Gas-Fired Low Pressure Steam and Hot Water 
Boilers” of the Canadian Standards Association or


▪ BTS-2000 Testing Standard, “Method to Determine Efficiency of Commercial 
Space Heating Boilers” of the Hydronics Institute Division of Air Conditioning, 
Heating and Refrigeration Institute.


 This exemption expires March 31, 2011.


 Temporary Exemption for Devices to Reduce Idling Introduced


 Effective February 18, 2009, auxiliary power units, cabin heaters and engine 
heaters for trucks with a gross vehicle weight of at least 5000 kg are exempt until 
March 31, 2012. Use of these devices reduces fuel use and emissions as they reduce 
the need for trucks to idle.


 Exemption for Aerodynamic Devices Expanded


 Effective February 18, 2009, the exemption for certain aerodynamic devices that are 
designed to reduce wind resistance and improve the fuel efficiency of commercial 
tractor-trailers is expanded to include base flaps and boat tails. Labour charges to 
install these devices are also exempt.
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 Exemption for Equipment to Produce Energy from Ocean Currents, Tides and Waves 
Introduced


 Effective February 18, 2009, equipment specifically designed to produce mechanical 
or electrical energy from ocean currents, tides or waves is exempt. Generators, wiring, 
controllers, monitors, pumps, tubing, floats, water fences, aids to navigation as defined 
in the federal Canada Shipping Act, 2001, and devices that convert direct current 
into alternating current are also exempt when sold with and as part of the specifically 
designed equipment.


 Exemption for Production Machinery and Equipment Clarified and Expanded


 The exemption for production machinery and equipment is clarified and expanded:


manufacturers of tangible personal property other than electricity, transformers 
and converters, inverters, regulators, breakers and switches designed for use and 
used with transformers. This equipment is exempt if located within a qualifying 
manufacturing site, mine site, well site, natural gas processing plant or petroleum 
refinery and used exclusively to transmit or distribute electricity if more than 
50 per cent of the electricity is used to power exempt machinery and equipment or 
as an integral component in a manufacturing process.


and equipment used to transmit or distribute tangible personal property (including 
electricity and heat generated by local government bodies and local government 
corporations). This machinery and equipment is exempt if it is located within a 
qualifying manufacturing site, mine site, well site, natural gas processing plant or 
petroleum refinery and is used primarily to transmit or distribute qualifying tangible 
personal property, raw materials, partially finished goods or similar items within the 
site, processing plant or refinery.


repair, maintain, modify or assemble exempt machinery and equipment. Materials 
qualify for exemption if they are purchased by an eligible person and remain 
part of, or attached to, the machinery or equipment after the repair, maintenance, 
modification or assembly. Examples of materials that may qualify for exemption 
include sheet metal and electrical wiring.


equipment used to generate heat only if the generation of heat is one step in 
an activity to:


– fabricate or manufacture tangible personal property to create a new product that 
is substantially different from the material or property from which it was made,


– process tangible personal property by performing a series of operations or 
a complex operation that results in a substantial change in the form or other 
physical or chemical characteristics of the tangible personal property, or


– extract or process minerals, petroleum or natural gas.


 







70 


Budget and Fiscal Plan – 2009/10 to 2011/12


 Exemption for Bona Fide Farmers Expanded


 Effective February 18, 2009, bona fide farmers are exempt from PST on purchases of 
egg packing equipment and refrigeration equipment used for cooling or cold storage 
of farm products. To qualify for exemption, this equipment must be acquired and used 
solely for a farm purpose.


 Exemption for Prescription Drugs and Vaccines Expanded and Clarified 


 Effective February 18, 2009, the following are exempt:


Drug Schedules Regulation under the Pharmacists, Pharmacy Operations and Drug 
Scheduling Act, and


Regulation, under the Pharmacists, Pharmacy Operations and Drug Scheduling Act.


 With this change, prescription drugs and vaccines for human and animal use no 
longer need to be sold on the prescription of an eligible medical practitioner to 
qualify for exemption. Therefore, medical service providers, medical clinics and 
public health units may purchase prescription drugs and vaccines for use in providing 
medical services (i.e. immunizations) exempt from tax. Medications not listed on those 
schedules or exempt under existing provisions for patent medicines or pain relievers 
continue to require a prescription to qualify for exemption.


 Effective February 18, 2009, the definition of “prescription” is also updated to 
recognize that in addition to physicians, dentists and veterinarians, other practitioners 
such as midwives, nurse practitioners and pharmacists are authorized to prescribe 
certain medications.


 Concept of “at another person’s expense” Clarified


 Retroactive to January 1, 2000, the Act is amended to clarify the concept of “at another 
person’s expense”. These changes ensure that tax is payable on transactions where 
property, services or rights are acquired for use by one person at another person’s 
expense.


Motor Fuel Tax Act


 Alternative Motor Fuel Classification for Hydrogen Fuel Provided


 Effective February 18, 2009, hydrogen fuel is classified as a Category 1 alternative 
motor fuel and exempt from motor fuel tax provided that:


the carbon dioxide emitted as a result of the process is captured and stored or 
captured and sequestered.
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Tobacco Tax Act


 Tobacco Tax Rates Increased


 Effective February 18, 2009, the tax rate on cigarettes is increased to $37.00 from 
$35.80 per carton of 200 cigarettes, and the tax rate on fine-cut tobacco is increased 
to 18.5 cents per gram from 17.9 cents per gram. The new rates are consistent with 
the rates in Alberta.


Home Owner Grant Act


 Threshold for Home Owner Grant Phase-out Maintained at 2008 Level


 For the 2009 taxation year, the threshold for the phase-out of the home owner grant 
is maintained at the 2008 level of $1,050,000. Consistent with longstanding government 
policy, the home owner grant threshold is set so that more than 95 per cent of 
homeowners are eligible for the full grant. Given the assessment changes for 2009 
announced on November 1, 2008, no adjustments to the threshold are required for 
2009 to meet this policy objective.


 For properties valued above the threshold of $1,050,000, the grant is reduced by $5 for 
every $1,000 of assessed value in excess of the threshold. The basic grant is eliminated 
for properties valued at $1,164,000 and above. The additional grant, available to 
seniors, veterans and the disabled, is eliminated for properties valued at $1,219,000 
and above.


School Act


 Provincial Residential School Property Tax Rates Set


 For the 2009 taxation year, average residential school property taxes before application 
of the home owner grant will increase by the 2008 provincial inflation rate. This rate 
setting policy has been in place since 2003.


 Provincial Non-Residential School Property Tax Rates Set


 A single province-wide rate is set for each of the non-residential property classes. 
The rates for 2009, except the rate for the major industry property class, will be 
set so that non-residential school tax revenue will increase by inflation plus new 
construction. The rates will be set when revised assessment roll data are available.


Taxation (Rural Area) Act


 Provincial Rural Area Property Tax Rates Set


 A single rural area residential tax rate applies province-wide. For the 2009 taxation 
year, average residential rural area taxes will increase by the 2008 provincial 
inflation rate.


 Non-residential rural area tax rates will be set so that total non-residential rural area 
tax revenue will increase by inflation plus new construction.
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Carbon tax revenues for 2008/09 are now 
estimated to be $300 million, down from 
the original estimate in Budget 2008 of 
$338 million. Reduced revenue is due to 
a number of factors including lower than 
estimated motor fuel consumption.


The tax reductions shown in Table 1 are 
those that were listed in the Revenue 
Neutral Carbon Tax Plan 2008/09 to 2010/11 
presented in Budget 2008 and that reduce 
revenues in 2008/09. The personal tax 
measures are the low income climate action 
tax credit and the two per cent reduction in 
the rates for the first two personal income 
tax brackets. The business tax measures are 
the one percentage point reductions in each 
of the general and small business corporate 
income tax rates effective July 1, 2008.


Based on the most recent available data 
there are very small changes in the estimated 
cost of each tax reduction but the total 
reduction remains unchanged from the total 
presented in Budget 2008. The estimated 
reduction in provincial revenues as a result 
of the designated revenue measures is now 
$220 million for the personal tax measures 
and $118 million for the business tax 
measures for a total reduction of $338 million. 


Revenue Neutral Carbon Tax
Revenue Neutral Carbon Tax
As required under Part 2 of the Carbon 


 the following tables show the 
Revenue Neutral Carbon Tax Report for 
2008/09 and the Revenue Neutral Carbon Tax 
Plan for 2009/10 to 2011/12.


Material Assumptions and Policy Decisions


In both the report and the plan the forecasts 
of carbon tax revenue and the cost of tax 
reductions to return revenues to taxpayers 
are consistent with, and have the same 
underlying material assumptions and policy 
decisions, as the forecasts prepared for 
Budget 2009. The only material assumption 
specific to the carbon tax report and plan is 
that the cost of the revenue reductions due 
to personal income tax rate cuts change with 
changes in personal income tax revenues for 
each year.


Revenue Neutral Carbon Tax Report
Revenue neutrality means that tax reductions 
must be provided that fully return the 
estimated revenue from the carbon tax 
to taxpayers in each fiscal year. Table 1, 
Revenue Neutral Carbon Tax Report 2008/09, 
reports the revised forecast of carbon tax 
revenues and the cost of the tax reductions 
for the 2008/09 fiscal year.


Table 1   Revenue Neutral Carbon Tax Report 2008/09
Revised
Forecast
2008/09


$ millions


Carbon Tax Revenue ……………………………………………………………………... 300


Reduction in provincial revenues due to designated measures 1


Personal tax measures:
• Low income climate action tax credit effective July 1, 2008 …………………………… (106)        
• Reduction of 2 per cent in the first two personal income tax bracket rates


effective January 1, 2008 …………………………………………………………………… (114)
Total personal tax measures  ……………………………………………………………… (220)
Business tax measures:
• General corporate income tax rate cut from 12% to 11% effective July 1, 2008 …… (76)          
• Small business corporate income tax rate cut from 4.5% to 3.5%


effective July 1, 2008 ……………………………………………………………………… (42)
Total business tax measures ……………………………………………………………… (118)


Total designated revenue measures ……………………………………………………… (338)
1 Designated measures are those included in the carbon tax plan presented in Budget 2008 .
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Based on these revenue and tax reduction 
estimates, revenue neutrality has been met for 
2008/09. In fact, the reduction in provincial 
revenue exceeds the $300 million in carbon 
tax revenue by $38 million. Next year’s 
carbon tax report will be based on actual 
carbon tax revenues for 2008/09 as reported 
in the 2008/09 Public Accounts.


Revenue Neutral Carbon Tax Plan


As required under the Carbon Tax Act 
Table 2 shows the Revenue Neutral Carbon 
Tax Plan for 2009/10 to 2011/12.


Table 2, the Revenue Neutral Carbon Tax 
Plan 2009/10 to 2011/12, shows carbon tax 
revenue and tax reduction cost estimates 
for the revenue measures designated as 
those that return the carbon tax revenues to 
taxpayers for 2009/10 to 2011/12.


The designated revenue measures include 
those presented in the first carbon tax plan 
in Budget 2008, measures introduced in 
October 2008 as part of the Economic Plan 
and measures included in Budget 2009. The 
October 2008 tax reduction measures include 
the acceleration to December 1, 2008 of the 
reduction in the small business corporate 
income tax rate to 2.5 per cent from 
3.5 per cent, originally planned for 2011, and 
the Industrial Property Tax Credit for light 
and major industrial properties effective for 
the 2009 tax year. Measures announced in 
Budget 2009 are the following:


credit by 10 per cent effective July 1, 2011;


benefit of up to $200 for homeowners in 
areas of the province outside the Capital 
Regional District, Greater Vancouver 


Table 2   Revenue Neutral Carbon Tax Plan 2009/10 to 2011/12
Forecast


2009/10 2010/11 2011/12
$ millions


Carbon Tax Revenue 1 ………………………………………………………………………………… 546        754        968        


Personal tax measures:
• Introduce low income climate action tax credit of $100 per adult and $30 


per child effective July 1, 2008 increasing by 5% effective July 1, 2009 ……………………… (145)       (146)       (146)       
• Increase low income climate action tax credit by 10% effective July 1, 2011 2 ……………… - - (12)         
• Reduction of 5% in the first two personal income tax rates ……………………………………… (220)       (231)       (246)       
• *Provide a Northern and Rural Homeowner benefit of up to $200 3 …………………………… - (21)        (83)       
Total personal tax measures  ……………………………………………………………………… (365)       (398)       (487)       


Business tax measures:
• General corporate income tax rate cut from 12% to 11% effective July 1, 2008, 


to 10.5% effective January 1, 2010 and        (200)       (270)       
• Small business corporate income tax rate cut from 4.5% to 3.5%


effective July 1, 2008 and to 2.5% effective December 1, 2008 ………………………………. (170)       (142)       (144)       
• Introduce Industrial Property Tax Credit of 50% of school property taxes payable


by light and major industrial properties effective for the 2009 tax year ………………………… (50)         (52)         (54)         
• *Increase the Industrial Property Tax Credit to 60% from 50% ………………………………… - (3)           (11)         
• *Reduce school property taxes by 50% for land classified as "farm" …………………………… - (1)          (2)         
Total business tax measures  ……………………………………………………………………… (370)       (398)       (481)       


Total designated revenue measures ……………………………………………………………… (735)       (796)       (968)       


1


2


3


* Proposed measures effective for the 2011 tax year.


The carbon tax applies to fossil fuels and combustibles at rates based on the CO2 equivalent emission of each particular fuel starting at 
$10 per tonne effective July 1, 2008 and increasing by $5 per tonne each July 1st through 2012.


Reduction in provincial revenues due to designated revenue measures:


The 10% increase means the maximum annual low income climate action tax credit will increase to $115.50 per adult, from $105 per 
adul plus $34.50 per child, from $31.50 per child, effective July 1, 2011. 


Eligible homeowners are those in areas outside the Capital, Greater Vancouver and Fraser Valley regional districts.  Based on the 
current forecast of carbon tax revenues for 2011/12 the Northern and Rural Homeowner benefit is expected to be $200 per homeowner.


to 10% effective January 1, 2011…………………… (150)


, t
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Regional District and Fraser Valley Regional 
District for the 2011 tax year;


2011 tax year; and


2011 tax year.


Budget 2008


Under the Carbon Tax Act
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Summary


and then to grow by 2.4 per cent in 2010 (see Chart 3.1).


moderating domestic demand, as well as instability in global financial and 
commodity markets.


of growth, due primarily to the anticipated recovery of US demand (particularly in 
the housing sector) and a gradual rise in commodity prices.


 Risks to the economic outlook are weighted to the downside, and include:


exports;


 However, there is also upside risk to the forecast resulting from the potential impact of 
Federal and Provincial fiscal stimulus measures.


 The Economic Forecast Council’s average estimate of BC’s economic growth is 
1.3 per cent for 2008, 0.0 per cent (or no growth) for 2009 and 2.8 per cent for 
2010. Over the medium-term (2011 to 2013), the Council projects BC’s annual 
average economic growth at 2.6 per cent. The Council’s average forecast has been 
downgraded since the release of the first Quarterly Report in September 2008, when 
it projected BC’s real GDP to grow by 2.7 per cent in 2009 and 2.8 per cent each year 
for 2010 to 2012 (see Chart 3.2).


1 Reflects information available as of February 6, 2009.
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Chart 3.1 British Columbia’s economic outlook


Part 3: BRITISH COLUMBIA ECONOMIC REVIEW AND OUTLOOK1
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 The Ministry of Finance’s outlook for 2009 is significantly lower than the outlook 
provided by the Economic Forecast Council. This greater-than-normal level of 
prudence recognizes the potential for further forecast downgrades by the private 
sector due to continuing economic and financial turmoil in global markets.


 The Ministry’s medium-term outlook is slightly lower than the Council’s outlook for 
2010, projecting 2.4 per cent real GDP growth compared to the Council’s 2.8 per cent. 
For 2011 to 2013, the Ministry’s forecast is equal to the Council’s medium-term 
outlook. A topic box at the end of Part 3 reports on the most recent consultation 
between the Economic Forecast Council and the Minister of Finance.


Recent Developments


 Indicators of economic performance through most of 2008 confirm that British 
Columbia’s economy slowed considerably in the latter half of the year. On the 
domestic side, monthly retail sales declined in four of the five months from July 
to November. A dramatic decline in housing starts also occurred in the second 
half of the year, with starts plummeting nearly 36.0 per cent between July and 
December 2008. BC’s employment situation has also weakened in recent months, 
with the unemployment rate climbing from 4.5 per cent in July 2008 to 6.1 per cent 
in January 2009. On the trade side, the value of manufacturing shipments fell steadily 
through most of 2008 due mainly to reduced demand for BC’s forest products from 
the troubled US economy. However, total exports from BC increased year-to-date to 
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e: estimate; The EFC provided an average forecast for 2011 to 2013 in the January 2009 survey.


NOTE: Forecast from July 2008 EFC for 2010 and 2011-2013 is the average growth for the 
years 2010-2012.


e


Chart 3.2 Economic Forecast Council lowers BC forecast from first Quarterly Report


Table 3.1   British Columbia Economic Indicators
Third Quarter Fourth Quarter Year-to-Date


Jul. to Sep. 2008 Oct. to Dec. 2008 Jan. to Dec. 2008
change from change from change from


Apr. to Jun. 2008 Jul. to Sep. 2008 Jan. to Dec. 2007


Per cent change 
Employment …………………………… 0.0 -0.6 +2.1**
Manufacturing shipments ……………… -0.4 -0.9* -6.3*
Exports …………………………………… +3.2 +2.0* +4.7*
Retail sales ……………………………… -0.6 -3.1* +1.4*
Housing starts …………………………… -4.7 -30.0 -12.4**
Non-residential building permits ……… -34.2 +4.2 -7.1**


Note: * data available to November only;    ** annual non-seasonally adjusted data


Data seasonally adjusted unless 
otherwise noted
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November 2008, driven by high energy prices in the middle of the year pushing up 
the value of energy exports.


 The performance of key BC economic indicators in recent quarters is presented in 
Table 3.1.


 In 2008, employment in BC posted annual growth of 2.1 per cent, an addition 
of 48,000 new jobs. Despite the slowing rate of job growth throughout the year, 
BC’s rate was third highest among provinces in 2008, behind Alberta’s 2.8 per cent 
increase and Saskatchewan’s 2.2 per cent gain. BC’s construction industry posted 
large employment gains in 2008, adding 23,900 jobs (a 12.2 per cent increase) over 
2007. At the same time, employment in BC’s manufacturing industries fell by 17,700 
jobs (or 8.6 per cent). Strong gains were also observed in the professional, scientific 
and technical sectors (up 4.6 per cent) and educational services (up 3.5 per cent). 
BC’s unemployment rate climbed gradually through the first half of 2008, beginning 
at 4.1 per cent in January and reaching 4.5 per cent in June. This pace accelerated 
after July, as the rate rose to reach 5.3 per cent in December. The unemployment rate 
averaged 4.6 per cent for the year compared to 4.2 per cent in 2007. The rate climbed 
even higher in January 2009, reaching 6.1 per cent – the highest unemployment rate 
recorded since April 2005.


 Manufacturing shipments continued their descent year-to-date to November 2008, 
falling 6.3 per cent compared to the first 11 months of 2007. Declines were driven 
by a 15.4 per cent drop in the value of wood product shipments, but losses were 
widespread across many categories. Further slowing of wood product shipments are 
anticipated in the coming months, with weakening demand from the troubled US 
housing market resulting in lower wood prices and volumes of goods shipped.


 Merchandise exports from BC, however, have grown by 4.7 per cent year-to-date to 
November 2008 compared to the same period in 2007. Overall growth in total exports 
has been buoyed by extremely strong gains in energy exports (up 54.6 per cent 
year-to-date to November 2008), which were driven by high energy prices (especially 
prices for coal and natural gas) through the middle months of the year. Strength in 
BC’s energy exports have helped to offset weakness in forestry exports, which have 
fallen by 18.0 per cent year–to–date to November. With continued weakness in US 
demand for forestry products and the recent downward trend in natural gas prices, it 
is likely that BC’s export market will weaken going forward in 2009.


 BC’s retail sector, which helped to drive the province’s strong domestic economy 
in recent years, has slowed through the first 11 months of 2008. Year-to-date to 
November, retail sales increased 1.4 per cent compared to the same period in 2007. 
However, month-over-month retail sales in BC have declined in four of the last five 
months leading up to November, reflecting declining consumer confidence among 
British Columbians (see Chart 3.3). Falling confidence among consumers suggests that 
they will put off major retail purchases for the time being, and that BC’s retail sector is 
unlikely to resume the strong growth of recent years in 2009.


 Moderating demand in BC’s domestic sector is also evident in housing start data. 
The housing sector – a source of economic strength for BC in recent years – 
saw significant softening in 2008, with the number of housing starts falling by 
12.4 per cent over 2007 levels and reaching 34,321 units. This decline includes a rapid 
drop-off from 36,000 annualized units in July to 23,100 units in December. Further, 
November’s 21,300 housing starts is the lowest monthly rate observed since May 2003. 
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The decline included losses in starts of both single and multiple units. Weakness in 
the non-residential sector is also apparent, as non-residential building permits fell 
by 7.1 per cent in 2008 compared to 2007, with declines across all major categories. 
Recently, large month-over-month declines were observed in November and 
December, as non-residential permits fell 35.8 per cent and 39.0 per cent, respectively.


The Outlook for the External Environment


United States


 In the latter half of 2008, the US economy began to experience a period of dramatic 
economic instability. The fallout from the US housing market crisis – brought on by 
a period of intense speculation and reckless lending practices by American financial 
institutions – has left the US facing a severe and prolonged recession. Investors have 
lost trillions of dollars in equity markets, large and long-standing American financial 
institutions have collapsed, credit markets for individuals and businesses remain tight 
and millions of workers have lost their jobs. With the globalized nature of the US 
financial system, the economic shocks from this crisis have been felt throughout the 
world, resulting in financial, industrial and employment losses in many nations.


 Since the onset of the most recent crisis period in early September 2008, the 
Dow Jones Industrial Average has shed over 3,000 points – nearly 30 per cent of 
its total value – and major US banks and financial institutions have lost hundreds 
of billions of dollars due to the financial upheaval. Most lending institutions have 
survived, but have subsequently reduced the availability of credit and increased the 
cost to borrowers of accessing credit by raising interest rates. Tighter credit markets 
have resulted in consumers encountering greater difficulty borrowing funds to buy 
big ticket items like houses and cars. Similarly, businesses that generally operate with 
borrowed money to pay workers and purchase supplies are having a tougher time 
meeting expenses.


 In attempts to slow the financial downturn, US policymakers drastically lowered the 
intended federal funds rate (which now sits just above 0.0 per cent), issued income 
tax rebate cheques to all taxpayers as an incentive to increase consumer spending, 
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purchased troubled mortgage-backed assets from financial institutions and assumed 
partial ownership of some major banks. In addition, the incoming US administration 
has promised to provide almost a trillion dollars worth of fiscal stimulus to the 
economy through infrastructure spending and other initiatives. At this point, it is 
unclear what effect any of these policies have had or will have on the US economic 
outlook.


 The US housing market continued its rapid decline through 2008, with annual housing 
starts falling to 902,400 units – 32.7 per cent below the 1,340,700 starts observed in 
2007. Only 1974 posted a greater annual decline in housing starts, with a 34.8 per cent 
fall. The pace of starts dropped dramatically through the latter half of 2008, with 
annualized starts ending up at 550,000 units in December – the lowest monthly pace 
since 1959. With eroding demand for new homes due to job losses, rapidly weakening 
prices for new and existing homes, rising foreclosure rates, declining consumer 
confidence and tight credit markets, the bottom of this US housing slump may still 
be far off. This gloomy outlook is supported by the latest data from the National 
Association of Homebuilders Housing Market Index – an indicator of American 
homebuilder optimism – sitting at a record of low of 8 points in January.


 US citizens are faced with an increasingly bleak employment outlook, as job losses 
have been mounting since early 2008. The US economy shed about 3.6 million jobs 
since December 2007, with over two million jobs lost between September 2008 and 
January 2009, as businesses made deep cuts to costs in response to declining demand 
and tight credit conditions. On a monthly basis, the unemployment rate has climbed 
steadily since January 2008, and reached 7.6 per cent in January 2009 – the highest 
rate since 1992. As new data on the US economy continue to be released, most 
analysts anticipate further increases to unemployment in the coming months.


 Confidence among American consumers was ravaged by the financial crisis through 
2008, as the US Conference Board Index declined heavily during the year. The Index, 
which surveys consumers to measure their aggregate level of confidence in the US 
economy, fell to a historic low of 38.6 points in December 2008 after beginning the 
year at 87.3 points in January (1985=100). The index reached a new record low in 
January 2009, as it fell to 37.7 points. Behind this downturn in confidence are growing 
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fears among consumers of job and income losses, falling house prices and reduced 
credit availability. Recent monthly declines in confidence arrived despite declining 
energy prices and deep discounting on consumer items by retailers.


 Lack of confidence in the American economy among US citizens manifested itself 
in drastic monthly declines in retail sales through the latter months of 2008 (see 
Chart 3.6). After several years of healthy annual increases, the US retail sector saw an 
annual drop of 0.4 per cent in 2008 compared to 2007 – the first time since 1967 that 
the annual change in retail sales has fallen into negative territory.


 US real GDP fell by 3.8 per cent on an annualized basis in the October to December 
quarter of 2008, following a 0.5 per cent decline in the previous quarter. GDP results 
from the most recent period represent the biggest quarterly contraction in the US 
economy since early 1982. Most private sector analysts expect the current economic 
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weakness to last through at least the first half of 2009, as the financial crisis continues 
to restrict the flow of credit through the US economy and leads consumers and 
businesses to further reduce spending.


 Forecasts for the US economy in 2009 have deteriorated substantially from a 
year ago, when the January 2008 Consensus Economics survey of private sector 
economists forecast US real GDP to grow by 2.7 per cent. According to the 
January 2009 Consensus, the average forecast now sees US real GDP declining by 
1.8 per cent in 2009 (see Chart 3.7). Reasons for the expected weakness include 
rising unemployment, falling industrial production, record-low consumer confidence 
and expectations of further weakness in the housing market. In December 2008, 
the US National Bureau of Economic Research declared that the US economy has 
been in recession since December 2007. However, the January Consensus expects 
the US economy to recover somewhat in 2010, projecting positive annual growth of 
2.3 per cent in that year.


 In order to reflect the mounting risks surrounding the US economic outlook, the 
Ministry of Finance’s growth assumptions are lower than the January Consensus with 
the expectation that the Consensus outlook will decline further in coming months. 
The Ministry of Finance is assuming that the US economy will contract by 2.3 per cent 
in 2009, compared to the 1.8 per cent decline projected in the January Consensus. 
A recovery to 1.8 per cent real GDP growth is then expected by the Ministry in 2010, 
compared to the January Consensus prediction of 2.3 per cent. Over the medium-term, 
the Ministry of Finance assumes that the US economy will grow at a rate of 
2.6 per cent per year.


Canada


 Canada has also experienced a significant economic slowdown in recent months, 
though not as severely as the US economy. The Canadian housing market is in better 
shape than the American market – where reckless subprime lending practices and 


Chart 3.7 US Consensus outlook for 2009 deteriorates
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widespread speculation over the last few years have led to the recent deflation of 
a huge housing bubble. Although Canada’s housing market has undergone some 
weakening through 2008, it has not seen the same drastic erosion in home values 
and rising foreclosure rates as in the US. Further, Canada’s banks and other financial 
institutions have much lower exposure to toxic subprime debt than American financial 
institutions and, although Canadian firms have not escaped the effects of the credit 
crunch, their balance sheets are generally in better shape than their US counterparts.


 The Canadian economy contracted at an annualized pace of 0.6 per cent in the 
January to March quarter of 2008, and then grew by 0.6 per cent in the April to June 
quarter and 1.3 per cent in the July to September quarter. However, gains in these 
last two quarters were mainly the result of high commodity prices driving capital 
expenditures and a contraction in imports due to slower domestic demand. Further, in 
the July to September quarter, Canada’s export sector continued its significant decline 
and the pace of consumer spending slowed considerably. With weakening demand 
from the US for Canadian products in recent months and consumer confidence 
currently residing at very low levels, many analysts expect Canadian real GDP to post 
a contraction in the final three months of 2008 and the first three months of 2009.


 Similar to the outlook for the US, forecasts for the Canadian economy’s performance 
in 2009 declined considerably throughout the last year. The January 2009 Consensus 
Economics survey projected Canada’s real GDP to decline by 0.7 per cent this year, 
compared to the 2.5 per cent growth expected in the January 2008 survey. The 
Ministry of Finance assumes that the Canadian economy will post a 1.2 per cent 
contraction in 2009, followed by a recovery to 1.9 per cent growth in 2010 and 
2.5 per cent growth over the medium-term.


 The Canadian housing market weakened in 2008, though not nearly as severely as 
the US housing market. Canadian housing starts fell 7.6 per cent last year compared 
to 2007, while residential building permits – a precursor to new residential building 
activity – declined by 10.2 per cent in 2008. Data from the October to December 
quarter suggest further weakness for the housing market, as housing starts fell 
11.1 per cent from the previous quarter and residential permits dropped by 
20.0 per cent.


Chart 3.8  Consensus outlook for Canada in 2009 also downgraded
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 Retail spending among Canadians increased by 4.2 per cent year–to–date to 
November, although this figure has been boosted by high energy prices driving up 
gasoline sales through the middle months of the year. Recent declines in gasoline 
prices and waning demand for big ticket items due to low consumer confidence 
and tight credit conditions have left many private sector analysts expecting further 
weakening of Canadian retail sales moving into 2009.


 Employment in Canada also made gains in 2008, as 259,400 jobs were added last 
year – a gain of 1.5 per cent from 2007. These employment gains were outpaced 
by the 1.7 per cent growth in the national labour force, leading to a slight rise in 
the national annual average unemployment rate to 6.1 per cent, from 6.0 per cent 
the previous year. The Canadian employment situation took a major monthly plunge 
in January 2009, as 129,000 jobs were lost across the country. At the same time, 
the national unemployment rate climbed to reach 7.2 per cent in January 2009, 
0.6 percentage points higher than the rate in December 2008.


 Despite having been weakened by eroding demand from the US, Canada’s trade 
sector also held its ground through the first 11 months of 2008. The value of Canadian 
merchandise exports experienced strong growth last year, rising 9.1 per cent 
year-to-date to November 2008 compared to the same period in 2007. Weakness in 
Canada’s wood and automotive exports in 2008 was offset by remarkable increases 
in energy exports, which were fuelled by surging energy prices through the middle 
months of the year. Excluding energy exports, the value of merchandise exports from 
Canada fell by 1.9 per cent year–to–date to November.


 Shipments of manufactured goods from Canada held fairly steady year-to-date to 
November, as the total value of these shipments rose 0.3 per cent compared to the first 
11 months of 2007. The recent decline in the value of the Canadian dollar will likely 
offer some relief to Canadian manufacturers weary of a high dollar limiting American 
demand for their products. However, the rapidly deteriorating US economic outlook 
is likely to put further downward pressure on demand from the US for Canada’s 
manufactured goods.


Other Economies


 The January 2009 Consensus survey forecast Euro zone real GDP to contract by 
1.4 per cent in 2009 – a substantial reduction from the 2.0 per cent growth projected 
in the January 2008 survey. Consensus analysts expect the Euro zone to recover 
somewhat in 2010 by posting 0.8 per cent growth. The Ministry of Finance’s forecast 
assumes that Euro zone real GDP will contract by 1.9 per cent in 2009, followed by 
a modest recovery to 0.5 per cent growth in 2010, and an average of 2.0 per cent 
growth in the medium-term.


 According to the January 2009 Consensus survey, the Japanese economy is expected 
to contract by 1.7 per cent in 2009. A steep decline in industrial production combined 
with falling earnings and rising unemployment has led Consensus analysts to 
downgrade their 2009 real GDP forecasts since January 2008, when they projected 
a 2.0 per cent increase on average. The January Consensus predicts that Japan’s 
economic growth will reach 1.1 per cent in 2010. The Ministry of Finance’s forecast 
assumes a greater contraction of 2.2 per cent in 2009, 0.6 per cent growth in 2010 and 
1.7 per cent growth over the medium-term. These prudent assumptions reflect the 
continued uncertainty regarding the Japanese economic outlook.
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Financial Markets


Interest Rates


 Since January 2008, the Bank of Canada has gradually lowered the overnight target 
rate, its key interest rate, in efforts to stimulate Canadian economic growth in the 
wake of the global economic crisis. After beginning 2008 at 4.25 per cent, the 
overnight target rate has since fallen to 1.00 per cent – the lowest rate ever recorded. 
In its most recent announcement on January 20, 2009, the Bank cited the deteriorating 
global economic outlook and the erosion of global demand due to very low levels 
of business and consumer confidence as reasons for its latest rate cut. Many private 
sector analysts anticipate further easing of the overnight target rate by the Bank on 
March 3, 2009 – its next decision date for the key interest rate.


 The US Federal Reserve Board has also gradually reduced its intended federal funds 
rate since early 2008, with its target for the rate now resting at 0.00 to 0.25 per cent 
– its lowest level ever. Following its December 16, 2008 meeting, the Fed noted that 
it “anticipates that weak economic conditions are likely to warrant exceptionally low 
levels of the federal funds rate for some time.” Private sector analysts suggest this 
statement indicates that rates will remain very low for the foreseeable future. The Fed 
hopes that a very low rate, combined with recent efforts to inject liquidity into the 
financial system, will lead to an economic recovery over time.


Chart 3.9 Private sector expects Canadian and US interest rates to remain low in 2009
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Table 3.2   Ministry of Finance Economic Forecast: Key Assumptions


2008 2009 2010 2011 2012 2013
Per cent change unless otherwise noted


US real GDP ……………………………………… 1.3 -2.3 1.8 2.6 2.6 2.6
Canada real GDP ………………………………… 0.6e -1.2 1.9 2.5 2.5 2.5
Japan real GDP ………………………………… 0.3e -2.2 0.6 1.6 1.8 1.8
Europe real GDP ………………………………… 0.9e -1.9 0.5 2.0 2.0 2.0
US housing starts ………………………………… -32.7 -28.0 25.4 35.0 18.2 0.0
Canada 3–month treasury bill rate (%) ……… 2.4 0.9 1.7 2.9 3.9 4.8
Canada 10–year government bonds (%) …… 3.6 2.9 3.4 4.0 4.9 5.8
US cents/Canadian dollar ……………………… 93.7 79.3 86.2 89.4 89.5 88.6
e Ministry of Finance estimate


Forecast


Ministry of Finance.
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 Outlook


 Based on the average of five private sector forecasts as of January 7, 2009, the 
Ministry of Finance interest rate outlook assumes that the Bank of Canada will hold 
the overnight target rate steady at 1.00 per cent for the duration of 2009. These five 
forecasters expect the rate to rise to 1.25 per cent in the April to June quarter of 2010, 
and to reach 2.00 per cent by the end of that year.


 As of January 7, 2009, the same five private sector forecasters project that the US 
Federal Reserve will keep the fed funds rate in the 0.00 per cent to 0.25 per cent range 
for the duration of 2009. They then expect the rate to rise gradually next year, ending 
2010 at 1.50 per cent. As of January 7, on average, the private sector projects the US 
fed funds rate to average 0.14 per cent in 2009 and 0.94 per cent in 2010. The success 
of Federal monetary policy in aiding the US economic recovery is a significant risk to 
the US outlook.


 The average of private sector forecasters’ views on Canadian short-term interest rates 
(3 month Treasury bills) as of January 7, 2009 (see Table 3.3) indicates that 90 day 
rates will average 0.9 per cent in 2009 and 1.7 per cent in 2010. This compares to 
the private sector averages in the first Quarterly Report of 3.2 per cent for 2009 and 
4.1 per cent for 2010.


 Ten-year government of Canada bonds are forecast to average 2.9 per cent in 2009 
and 3.4 per cent in 2010 (see Table 3.4). At the time of the first Quarterly Report, 
the private sector average was 4.1 per cent for 2009 and slightly higher for 2010 at 
5.0 per cent.


Table 3.3 Private Sector Canadian Three Month Treasury Bill 
Interest Rate Forecasts


Average annual interest rate (per cent) 2009 2010


Global Insight ……………………………………………………… 0.7 1.1
Bank of Montreal …………………………………………………… 0.9 2.2
Scotiabank …………………………………………….…………… 0.5 1.1
TD Economics ……………………………………………………… 1.4 2.4
RBC Capital Markets ……………………………………………… 0.9 1.5
Average (as of January 7, 2009) ………………………………… 0.9 1.7
Budget 2009  Forecast …………………………………………… 0.9 1.7


Table 3.4 Private Sector Canadian 10-year Government Bond
Interest Rate Forecasts


Average annual interest rate (per cent) 2009 2010


Global Insight …………………………………………………………… 3.3 4.0
Bank of Montreal ………………………………………………………… 2.7 3.3
Scotiabank …………………………………………….………………… 2.8 3.3
TD Economics …………………………………………………………… 2.9 3.4
RBC Capital Markets …………………………………………………… 2.6 3.2
Average (as of January 7, 2009) ……………………………………… 2.9 3.4
Budget 2009  Forecast ………………………………………………… 2.9 3.4







86 British Columbia Economic Review and Outlook


Budget and Fiscal Plan – 2009/10 to 2011/12


Exchange Rate


 The Canadian dollar began 2008 trading around par with the US dollar, and 
maintained a fairly high value throughout most of the year, averaging 93.7 US cents on 
the year, up from 93.1 US cents in 2007. However, the value of the loonie experienced 
significant volatility in recent months, and fell as low as 77.1 US cents on December 5 
before climbing to 81.7 US cents by December 31.


 The drop in the dollar’s value in recent months can mainly be attributed to the recent 
plunge in commodity prices (on which much of the resource-rich Canadian economy 
is dependent) and the strengthening of the US dollar, as nervous investors flood to 
the perceived safety of US Treasury bills and bonds in the wake of the global financial 
crisis.


 Outlook


 Private sector expectations for the Canadian dollar and commodity prices have 
declined significantly since the first Quarterly Report, as uncertainty over the Canadian 
economy continues to grow. The loonie is expected to gradually increase vis-à-vis 
the US dollar through 2009 and 2010, and stabilize around 89.0 US cents in the 
medium-term.


 An average of five private sector forecasts as of January 7, 2009 saw the Canadian 
dollar averaging 79.3 US cents in 2009, and rising to 86.2 US cents in 2010. The 
Ministry of Finance’s exchange rate outlook is based on these private sector averages 
(see Table 3.5).
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Chart 3.10 Private sector expects lower Canadian dollar in 2009


Table 3.5   Private Sector Exchange Rate Forecasts
Average annual exchange rate (US cents/Can $) 2009 2010


Global Insight …………………………………………………… 80.6 88.2
Bank of Montreal ……………………………………………… 82.2 87.1
Scotiabank …………………………………………….………… 76.3 84.1
TD Economics ………………………………………………… 79.6 87.8
RBC Capital Markets …………………………………………… 78.0 83.8
Average (as of January 7, 2009) …………………………… 79.3 86.2
Budget 2009  Forecast ……………………………………… 79.3 86.2
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The British Columbia Economic Outlook


 Reflecting the deteriorating economic situation, the Ministry of Finance estimates 
that the BC economy posted growth of 1.0 per cent in 2008, well below last year’s 
February 2008 budget forecast of 2.4 per cent and the subsequent first Quarterly 
Report forecast of 1.7 per cent.


 The Ministry of Finance forecasts BC’s economy to contract by 0.9 per cent in 2009 
and then recover somewhat in 2010 to increase by 2.4 per cent. Economic activity is 
expected to slow considerably in 2009, largely due to weakness in the US economy 
limiting demand for BC products, as well as continued volatility in global financial and 
commodity markets. Domestic demand, the main driver of BC’s economic growth in 
recent years, is expected to slow considerably due to weakened consumer confidence 
and tighter credit conditions. The province’s export market – particularly the forestry 
sector – will likely continue to suffer with the sustained downturn in the US housing 
market.


 Over the medium-term, the Ministry of Finance forecasts growth of 2.6 per cent in 
each of the years 2011, 2012 and 2013. This outlook is equal to the Economic Forecast 
Council’s medium-term projection (see Table 3.6 for a comparison of Ministry of 
Finance and EFC economic outlooks).


 Table 3.7 summarizes the Ministry of Finance’s outlook for key economic indicators, 
while Tables 3.9.1 to 3.9.4 at the end of Part 3 provide additional detail on the 
economic forecast.


Table 3.6   British Columbia Economic Outlook
Forecast


2008 2009 2010 2011 2012 2013
Per cent change in real GDP


Ministry of Finance economic forecast ……………………… 1.0e -0.9 2.4 2.6 2.6 2.6
Economic Forecast Council 1 …………………………...…… 1.3 0.0 2.8 2.6 2.6 2.6
e Ministry of Finance estimate.
1 Average of the 12 members who provided forecasts (the Council provided a single average annual growth rate for the 2011 


through 2013 period).


Table 3.7   Ministry of Finance Economic Forecast: Key Economic Indicators


2008 2009 2010 2011 2012 2013
British Columbia Economic Indicators Per cent change unless otherwise noted


Real GDP …………………………………………………… 1.0 e -0.9 2.4 2.6 2.6 2.6
Nominal GDP ……………………………………………… 3.9 e -0.9 4.2 4.6 4.8 4.8
Employment ………………………………………………… 2.1 -0.5 1.3 1.5 1.6 1.6
Unemployment rate (per cent)…………………………… 4.6 6.2 6.0 5.7 5.5 5.5
Total net in-migration (thousands of persons) ………… 56.1 1 47.8 48.7 49.8 49.6 51.5
Personal income …………………………………………… 5.1 e 1.7 3.5 4.3 4.5 4.5
Corporate pre-tax profits ………………………………… -4.0 e -24.7 1.5 3.2 4.4 4.4
Housing starts (thousands of units) ……………………… 34.3 25.5 26.8 27.8 28.4 29.2
Retail sales ………………………………………………… 1.5 e 1.3 4.4 4.4 4.4 4.4
e Ministry of Finance estimate. 1 BC  estimate.


Forecast


Stats
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Labour Market


 Employment in British Columbia grew 2.1 per cent in 2008, following growth of 
3.2 per cent in 2007. This translates to average total employment of 2,314,300 persons, 
an increase of 48,000 jobs. Full-time employment increased by 40,100 jobs over 2007, 
while part-time employment increased by 7,800 jobs.


 Labour force growth outweighed employment growth in 2008, resulting in 
British Columbia’s unemployment rate averaging 4.6 per cent during the year, 
an increase of 0.4 percentage points from 2007. 


 January 2009 brought the most job losses BC has ever experienced in one month, 
as the number of jobs declined by 35,100 compared to December 2008. Much of 
the January decrease came from losses in the goods producing sector, namely in 
the manufacturing and construction industries. These record losses pushed BC’s 
monthly unemployment rate up to 6.1 per cent in January 2009, its highest rate 
since April 2005.


 Outlook


 The Ministry of Finance outlook calls for employment in British Columbia to decline 
by 0.5 per cent in 2009, or approximately 11,000 jobs. Employment is then forecast 
to grow by 1.3 per cent in 2010, then by about 1.6 per cent per year through the 
2011 to 2013 period. Labour force growth in BC is expected to exceed employment 
growth in 2009, resulting in the unemployment rate rising to 6.2 per cent this 
year. The unemployment rate is then forecast to gradually fall after 2009, reaching 
6.0 per cent in 2010 and about 5.6 per cent per year in the medium-term.


Domestic Demand


Consumer Spending and Housing


 Retail sales increased by 1.4 per cent through the first 11 months of 2008 compared to 
the same period in 2007. However, retail sales in BC have fallen in four of the last five 
months leading up to November – a result of waning consumer confidence among 
shoppers in BC. Retail trade is certainly coming off the surge it experienced in recent 
years, after year-over-year sales grew 7.2 per cent in 2006 and 6.7 per cent in 2007. 
While steady gains have been made in sales by gasoline stations and home electronics 
and appliance stores, sizeable declines have occurred in sales of new and used 
automobiles.
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 Housing starts in BC declined significantly in 2008, averaging 34,321 units on the 
year – a decline of 12.4 per cent over 2007. Residential building permits, a precursor 
of new housing activity, fell 19.9 per cent in 2008, including a sizeable 50.7 per cent 
quarterly decline in the October to December quarter. This downward trend in 
residential permits suggests that weakness in housing starts will likely continue going 
forward in 2009.


 Economic uncertainty and reduced confidence took hold of BC homebuyers during 
2008, as seasonally adjusted MLS home sales plummeted from 7,837 units in January to 
3,907 in December (see Chart 3.12). In November, home sales dipped to their lowest 
monthly level on record (dating back to 1988), reaching 3,632 units. Further, the 
average home price in BC fell from about $472,000 in January 2008 to about $406,000 
in December – a reduction of 14.0 per cent. Homebuyers’ expectations of further price 
declines in the coming months, in combination with tighter credit conditions and 
growing fears of job losses, will likely result in further slowing of BC’s housing market 
in 2009.


 Suggestive of further declines in the non-residential building sector going forward, 
non-residential building permits, a leading indicator of non-residential investment, fell 
by 7.1 per cent in 2008. Declines in non-residential permits were observed across all 
major categories on the year.


 Outlook


 The Ministry of Finance estimates that real (inflation-adjusted) consumer spending on 
goods and services grew by 1.6 per cent in 2008, and is forecasting slower growth of 
just 0.9 per cent in 2009 (see Table 3.9.1 at the end of Part 3). Real consumer spending 
is forecast to improve in 2010, growing by 2.6 per cent, and to average 2.8 per cent 
growth per year in the medium-term. Retail sales are estimated to have increased by 
1.5 per cent in 2008, and are forecast to grow by 1.3 per cent in 2009 and 4.4 per cent 
each year from 2010 to 2013. Weakened confidence among BC consumers combined 
with rising unemployment is expected to put downward pressure on personal 
consumption in the near-term.


Chart 3.12 BC home sales plummet in 2008
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 As British Columbia’s housing boom draws to a close, housing starts are expected to 
ease from the high levels observed over the last few years. The Ministry of Finance 
forecasts housing starts to total approximately 25,500 units in 2009 and 26,800 units in 
2010. Over the medium-term, BC housing starts are expected to level out, averaging 
around 28,500 units per year from 2011 to 2013.


Business and Government


 Real business investment (including residential) is estimated to have increased 
by 1.9 per cent in 2008 – slightly greater than the 1.4 per cent observed in 2007. 
The main source of the 2008 increase in business investment was stronger investment 
in non-residential construction and in machinery and equipment that offset weaker 
investment in residential construction. BC is likely to see weaker non-residential 
investment moving into 2009, as non-residential building permits showed significant 
weakness in the final two months of 2008.


 Real business machinery and equipment investment growth slowed in 2008. Following 
growth of 8.8 per cent in 2007, machinery and equipment investment is estimated to 
have grown 4.5 per cent in 2008.


 Real business non-residential investment is estimated to have increased by 1.8 per cent 
in 2008, following a 6.4 per cent decline in 2007. This measure represents inflation-
adjusted spending by businesses for construction of industrial, commercial and 
institutional buildings, highways, bridges, sewage systems and various other projects.


 Real residential investment, which includes new housing investment as well as 
renovations and improvements, is estimated to have grown by just 0.5 per cent in 
2008, following growth of 2.2 per cent in 2007.


 The Vancouver non-residential building construction price index, a measure of costs 
facing the construction industry in Vancouver that includes both labour, building 
material costs and profits, rose 10.4 per cent through the first nine months of 2008, 
compared to the same period in 2007. This follows annual growth of 12.7 per cent 
in 2007. Central 1 Credit Union, a private sector group that frequently examines 
BC’s construction industry, points out that overall construction cost increases going 
into 2009 are moderating for both materials and labour. Lower prices for energy and 
wood products, as well as higher unemployment among construction workers, are 
aiding in this moderation. The BTY group, another private sector group that forecasts 
construction cost growth in several regions of Canada, projects that BC’s construction 
costs will increase by 3.0 per cent in 2009, 3.0 per cent in 2010 and 5.0 per cent in 
2011. This represents a significant moderation of cost growth from recent years, due to 
lower expected energy costs, slower projected housing starts in the coming years and 
slower expected economic growth in general.


 Real (inflation adjusted) local, provincial and federal government combined spending 
on goods and services in BC is estimated to have increased 3.2 per cent in 2008, 
following growth of 4.1 per cent in 2007.
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 Outlook


 With a bleaker outlook for many businesses in 2009, total real business investment 
in BC is forecast to decline by 5.1 per cent on the year. This contraction reflects 
a slowdown of investment across all major categories. However, renewed growth 
in business investment is expected in 2010, as all categories are expected to post 
modest gains. Over the medium-term, total business investment in BC is projected 
to grow approximately 3.5 per cent per year on average, with all major sectors 
making steady annual gains. On average, real non-residential investment is forecast 
to grow by 3.3 per cent per year from 2011 to 2013, while investment in machinery 
and equipment is forecast to rise by an average of 3.5 per cent per year. Residential 
investment is projected to increase by 3.6 per cent per year on average in the 
medium-term.


 Corporate pre-tax profits, which declined by 3.2 per cent in 2007, are estimated by 
the Ministry of Finance to have fallen by 4.0 per cent in 2008. Due to the weaker 
economic outlook and significant declines anticipated for commodity prices in 2009, 
the Ministry expects corporate profits to fall by 24.7 per cent on the year. A recovery 
to modest growth is anticipated in 2010, however, when corporate profits are forecast 
to rise by 1.5 per cent.


 Combined real spending by the three levels of government (federal, provincial and 
municipal) on goods and services is expected to grow by 0.6 per cent in 2009, and 
rise again by 2.5 per cent in 2010. Over the medium-term, real spending from all three 
levels of government is forecast to grow by 2.3 per cent per year on average.


External Trade and Commodity Markets


 The value of BC’s merchandise exports increased through 2008, rising 4.7 per cent 
year–to–date to November compared to the same period in 2007. Driving this healthy 
gain was a 54.6 per cent increase in energy exports, which helped to offset an 
18.0 per cent drop in forestry exports. Further degradation in the US housing market 
that weakened demand for BC forest products (combined with falling lumber prices) 
took a toll on BC’s forest industry during 2008. Weakness was also observed in exports 
of automotive products and machinery and equipment.


 Global commodity markets experienced substantial volatility in 2008, with the values 
of most commodities plunging in the latter months of the year. Lumber prices began 
the year at fairly low values, with western spruce-pine-fir (SPF) 2x4 prices averaging 
$204 US per thousand board feet in January 2008. Prices recovered somewhat 
throughout the year, with monthly values reaching as high as $276 US per thousand 
board feet in August. However, prices fell again in September as the turmoil in US 
financial markets took its toll on US demand for wood products. On the year, lumber 
prices averaged $219 US, down $30 US compared to 2007. Prices reached a recent low 
of $130 US per thousand board feet during the fourth week of January.


 Natural gas prices also fluctuated significantly throughout 2008. After beginning the 
year at $5.86 C/GJ in January, natural gas reached a high of $9.33 C/GJ in June and 
then plunged to hit $5.46 C/GJ in September. Prices averaged $6.89 C/GJ in 2008, 
up from $5.41 C/GJ in 2007. Weaker demand due to the US economic downturn 
contributed to the fall in natural gas prices during the latter months of 2008.
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 Oil prices experienced remarkable volatility during 2008, as the West Texas 
Intermediate oil price began the year at $99.64 US/barrel and then rocketed up to 
$145.31 US/barrel on July 3, 2008. Prices have since fallen sharply, due primarily to 
declining demand brought on by the global financial crisis. The price of oil averaged 
$99.67 US/barrel in 2008, but ended the year at $44.60 US/barrel on December 31. 
With growing uncertainty over the direction of the global economy, oil prices are 
likely to remain volatile for some time.


 Metal and mineral prices saw strong increases through most of 2008, but have 
generally been on a declining trend in recent months. For example, copper prices 
averaged $3.69 US per pound during the first six months of the year, but only 
$2.62 US per pound during the final six months, concluding the year at $1.40 US 
per pound in December. Similar trends can be observed in the prices of other 
commodities such as silver, aluminum, lead and zinc.


 Outlook


 Real exports of goods and services are forecast to decrease by 2.4 per cent in 2009. 
Declining demand from the US for BC products combined with continued volatility 
in commodity prices are the central reasons for the expected weakness this year. 
Real export growth is forecast to return in 2010, reaching 2.6 per cent on the year, 
with the expectation of a recovery in demand from the US and other areas. Over the 
medium-term, average annual growth of 3.2 per cent is anticipated for real exports.


 Due to continued weakness in the US housing market, Western SPF prices are 
expected to remain weak through 2009, averaging $213 US per thousand board feet 
for the year, down from the $250 US that was assumed in the first Quarterly Report. 
As the US housing market gradually recovers, prices are forecast to average $250 US 
per thousand board feet in 2010 and then return to $300 US over the medium-term.


 Based on private sector forecasts, natural gas prices are expected to strengthen from 
2008/09 levels over the forecast period. Between 2008/09 and 2012/13, prices are 
forecast to rise from $6.57 C/GJ to $7.21 C/GJ.


 The British Columbia goods and services export price deflator (the average price of 
BC goods and services exports) is forecast to grow by 2.5 per cent in 2009, largely due 
to the weakened Canadian dollar. The Ministry of Finance forecasts that the price of 
BC’s exports will decline by 0.8 per cent in 2010 as the value of the dollar recovers. 
The average annual export price growth is expected to be 2.4 per cent over the 2011 
to 2013 period, as commodity prices stabilize and the Canadian dollar levels out 
around 88.6 US cents by 2013.


Inflation


 Consumer price inflation (CPI) in British Columbia averaged 2.1 per cent in 2008, 
as higher consumer inflation in non-durables and services was offset by continued 
price deflation in durable and semi-durable goods. BC’s CPI inflation was below the 
Canadian average rate of inflation of 2.3 per cent in 2008. High gasoline, fuel oil and 
other fuel prices were partly responsible for the strength of non-durable inflation. 
Food prices rose 3.3 per cent during the year on average, while consumers saw the 
cost of automobiles fall by 6.9 per cent. Excluding food and energy, two of the most 
volatile components, BC consumer prices rose by 1.0 per cent in 2008.
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 Outlook


 Consumer price inflation in BC is forecast to be 1.0 per cent in 2009, as slower 
consumer spending is expected to put downward pressure on some prices. CPI 
inflation is forecast at 2.2 per cent in 2010 and at 2.1 per cent per year on average in 
the medium-term. The Canadian rate of inflation is expected to average 0.8 per cent 
in 2009 and 2.0 per cent in 2010. Over the medium-term, national CPI inflation is 
expected to be 2.0 per cent, in line with the Bank of Canada’s inflation target.


Risks to the Economic Outlook


 The balance of risks to the current economic forecast is weighted to the downside. 
The most significant risks to the BC outlook include:


exports;


 However, there is also upside risk to the forecast resulting from the potential impact of 
Federal and Provincial fiscal stimulus measures.
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Table 3.8    British Columbia Economic Review
Budget 2008 Actual/


Actual Forecast Estimate
2007 2008 2008


               Per cent change unless otherwise noted
Real gross domestic product (per cent change) ………………………………… 3.0 2.4 1.0 1


Consumer expenditure …………………………………………...…………… 5.2 3.4 1.6 1


Capital investment ……………………………………………….…………… 2.4 3.6 2.8 1


Government expenditure ………………………………………...…………… 4.1 2.2 3.2 1


Exports of goods and services ………………………………...……………… -0.3 1.3 -1.4 1


Imports of goods and services ………………………………………………… 3.9 3.4 0.0 1


Inventory investment (change in billions of constant 2002 dollars) .……… 1.8 0.9 0.5 1


BC Economic Forecast Council – Real GDP growth …………………………… n/a 2.8 1.3
Gross domestic product (current dollars; per cent change) …………………… 5.4 4.2 3.9 1


Population July 1 (per cent change) ………………………………………...…… 1.6 1.4 1.7
Total net in-migration (thousands of persons) ……………………………….… 58.3 48.9 56.1 2


Interprovincial ……………………………………………………...…………… 15.5 13.2 6.0 2


International ………………………………………………………….………… 42.8 35.7 50.1 2


Labour force (thousands of persons) ………………………………..…………… 2,366 2,416 2,426
(per cent change) ……………………………………………………………… 2.7 2.1 2.5


Employment (thousands of persons) ……………………………………………… 2,266 2,304 2,314
(per cent change) ……………………………………………………………… 3.2 1.7 2.1


Unemployment rate (per cent) ……………………………………………...……… 4.2 4.7 4.6
Retail sales (millions of current dollars) ………………………………………… 56,365 59,112 57,193 1


(per cent change) ………………………………………………………….…… 6.7 5.3 1.5
Labour income3 (millions of current dollars) ……………………………………… 99,894 103,307 105,688 1


(per cent change) ……………………………………………………………… 6.3 4.7 5.8
Corporate pre-tax profits (millions of current dollars) …………………………… 21,385 21,858 20,521 1


(per cent change) ……………………………………………………………… -3.2 0.4 -4.0
Housing starts (units) ……………………………………………………………… 39,195 34,597 34,321


(per cent change) ……………………………………………………………… 7.6 -11.7 -12.4
Consumer Price Index (2002 = 100)……………………………………………… 110.0 111.9 112.3


(per cent change) ……………………………………………………………… 1.8 1.8 2.1
Key Assumptions:


Economic growth (per cent change)
   Canada ………………………………………………………………………… 2.7 1.9 0.6 1


   United States …………………………………………………….…………… 2.0 1.7 1.2
   Japan …………………………………………………..……………………… 2.4 1.2 0.3 1


   Europe ………………………………………………..……………………… 2.7 1.6 0.9 1


Housing starts (per cent change)
   Canada ……………………………………………………………………...… -0.6 -14.6 -7.6
   United States ……………………………………………………………….… -26.0 -27.8 -32.7
   Japan …………………………………………………………………...……… -17.8 7.5 3.1


Industrial production (per cent change)
   United States ………………………………………………………………… 1.7 1.0 -1.7
   Japan ………………………………………………………………………… 2.9 1.7 -3.1


Canadian consumer price index (per cent change) ………………………… 2.2 1.8 2.3
Canadian interest rates (per cent; annual average)


   3-month treasury bills ………………………………………………………… 4.2 3.9 2.4
   Government of Canada 10–year bonds ………………………………….. 4.3 4.2 3.6


United States interest rates (per cent; annual average)
   3-month treasury bills ………………………………………………………… 4.4 3.2 1.4
   Government 10–year bonds …………………………………………...….… 4.6 4.1 3.7


US cents/Canadian dollar (annual average) ………………………………… 93.1 99.9 93.7
BC goods and services export price deflator (Cdn$; per cent change) …… 0.2 -2.4 5.7 1


1 Ministry of Finance estimate.
2 BC Stats estimate.
3 Wages, salaries and supplementary labour income.
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Table 3.9.1   Gross Domestic Product:  British Columbia
Forecast


2007 2008 e 2009 2010 2011 2012 2013


BRITISH COLUMBIA:
Gross Domestic Product at Market Prices:
    – Real (2002 $ billion; chain-weighted) … 164.6 166.2 164.6 168.6 173.0 177.6 182.3
           (% change) ……………………………… 3.0 1.0 -0.9 2.4 2.6 2.6 2.6


    – Current dollar ($ billion) …………………… 192.6 200.0 198.3 206.7 216.1 226.4 237.4
           (% change) ……………………………… 5.4 3.9 -0.9 4.2 4.6 4.8 4.8


    – GDP price deflator (2002 = 100) ………… 117.0 120.4 120.4 122.6 124.9 127.5 130.2
           (% change) ……………………………… 2.3 2.9 0.1 1.8 1.9 2.1 2.1


Real GDP per person
           (2002 $; chain-weighted) ……………… 38,184 37,925 37,026 37,400 37,870 38,352 38,835
           (% change) ……………………………… 1.4 -0.7 -2.4 1.0 1.3 1.3 1.3


Real GDP per employed person
           (% change) ……………………………… -0.2 -1.1 -0.4 1.1 1.1 1.1 1.0


Unit labour cost1 (% change) ………………… 3.2 4.8 2.1 1.4 2.3 2.2 2.2


Components of British Columbia Real GDP at Market Prices ($2002 billions; chain-weighted)
Personal expenditure on
      Goods and services ……………………… 111.5 113.3 114.3 117.3 120.4 123.8 127.3
          (% change) ……………………………… 5.2 1.6 0.9 2.6 2.6 2.8 2.9


       – Goods …………………………………… 46.7 47.0 47.3 48.5 49.8 51.1 52.5
          (% change) ……………………………… 5.2 0.6 0.8 2.4 2.6 2.7 2.7


       – Services ………..………………………… 64.8 66.3 66.9 68.8 70.6 72.7 74.8
          (% change) ……………………………… 5.3 2.3 1.0 2.8 2.6 2.9 3.0


Government current expenditures on
      Goods and services ……..………………… 30.9 31.9 32.1 32.9 33.6 34.4 35.3
          (% change) ……………………………… 4.1 3.2 0.6 2.5 2.1 2.4 2.5


Investment in fixed capital …………...………… 39.8 40.9 38.3 39.1 40.4 41.6 42.8
          (% change) ……………………………… 2.4 2.8 -6.5 2.3 3.1 3.1 2.9


Final domestic demand …………………..… 182.3 186.2 184.5 189.2 194.2 199.7 205.3
          (% change) ……………………………… 4.4 2.1 -0.9 2.5 2.6 2.8 2.8


Exports goods and services …………………. 72.6 71.6 69.9 71.7 74.1 76.5 78.9
              (% change) …………………………… -0.3 -1.4 -2.4 2.6 3.3 3.4 3.0
Imports goods and services …………………… 93.0 93.0 91.0 93.6 97.0 100.3 103.6
          (% change) ……………………………… 3.9 0.0 -2.2 2.9 3.6 3.4 3.3


Inventory change ……………...……………… 1.8 0.5 0.2 0.2 0.7 0.7 0.6


Statistical discrepancy ………………………… 0.1 0.1 0.1 0.1 0.1 0.1 0.1


Real GDP at market prices ………...………… 164.6 166.2 164.6 168.6 173.0 177.6 182.3
          (% change) ……………………………… 3.0 1.0 -0.9 2.4 2.6 2.6 2.6
1 Unit labour cost is the nominal cost of labour incurred to produce one unit of real output.
e Ministry of Finance estimate.
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Table 3.9.2   Components of Nominal Income and Expenditure
Forecast


2007 2008 2009 2010 2011 2012 2013


Labour income1 ($ million) …………………… 99,894 105,688 e 106,938 110,997 116,600 122,356 128,347
        (% change) ……………………………… 6.3 5.8 1.2 3.8 5.0 4.9 4.9


Personal income ($ million) ………………… 151,836 159,568 e 162,215 167,914 175,104 182,935 191,133
        (% change) ……………………………… 6.8 5.1 1.7 3.5 4.3 4.5 4.5


Corporate profits before taxes ($ million) …… 21,385 20,521 e 15,460 15,699 16,204 16,914 17,662
        (% change) ……………………………… -3.2 -4.0 -24.7 1.5 3.2 4.4 4.4


Retail sales ($ million) ………………………… 56,365 57,193 e 57,942 60,466 63,131 65,934 68,863
        (% change) ……………………………… 6.7 1.5 1.3 4.4 4.4 4.4 4.4


Housing starts ………………………………… 39,195 34,321 25,541 26,783 27,800 28,430 29,248
          (% change) ……………………………… 7.6 -12.4 -25.6 4.9 3.8 2.3 2.9


Residential investment2 ($ million) ………… 19,095 19,542 e 18,244 19,744 21,198 22,670 24,153
          (% change) ……………………………… 10.7 2.3 -6.6 8.2 7.4 6.9 6.5


BC consumer price index (2001 = 100) …… 110.0 112.3 113.5 116.0 118.5 120.9 123.4
          (% change) ……………………………… 1.8 2.1 1.0 2.2 2.1 2.1 2.1
1 Domestic basis; wages, salaries and supplementary labour income.
2 Includes renovations and improvements.


Table 3.9.3   Labour Market Indicators


2007 2008 2009 2010 2011 2012 2013
Population (on July 1)  (000's) ………………… 4,310 4,382 4,447 4,508 4,569 4,631 4,694
        (% change) ………………………………… 1.6 1.7 1.5 1.4 1.4 1.4 1.4


Labour force population, 15+ Years (000's) … 3,571 3,642 3,704 3,763 3,821 3,876 3,931
        (% change) ………………………………… 1.7 2.0 1.7 1.6 1.5 1.5 1.4


Net in-migration (000's)


     – International1,3 …………………………… 42.8 50.1 e 38.3 39.9 41.0 40.8 41.6


     – Interprovincial3 …………………………… 15.5 6.0 e 9.5 8.8 8.8 8.8 9.9


     – Total ……………………………………… 58.3 56.1 e 47.8 48.7 49.8 49.6 51.5


Participation rate2  (%) ………………………… 66.3 66.6 66.2 65.9 65.7 65.7 65.7


Labour force (000's) …………………………… 2,366 2,426 2,454 2,481 2,510 2,545 2,583
        (% change) ………………………………… 2.7 2.5 1.1 1.1 1.2 1.4 1.5


Employment (000's) …………………………… 2,266 2,314 2,303 2,333 2,368 2,405 2,443
        (% change) ………………………………… 3.2 2.1 -0.5 1.3 1.5 1.6 1.6


Unemployment rate (%) ……………………… 4.2 4.6 6.2 6.0 5.7 5.5 5.5
1 International migration includes net non-permanent residents and returning emigrants less net temporary residents abroad.
2 Percentage of the population 15 years of age and over in the labour force.
3 Components may not sum to total due to rounding.


Forecast


e BC Stats estimate.


e Ministry of Finance estimate.
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Table 3.9.4   Major Economic Assumptions


2007 2008 2009 2010 2011 2012 2013


GDP (billions)
      Canada real (2002 $; chain-weighted) …… 1,320 1,328 e 1,312 1,337 1,370 1,404 1,439
          (% change) ……………………………… 2.7 0.6 -1.2 1.9 2.5 2.5 2.5


      US real (1996 US$; chain-weighted) …… 11,524 11,671 11,405 11,612 11,908 12,214 12,535
          (% change) ……………………………… 2.0 1.3 -2.3 1.8 2.6 2.6 2.6


      Japan real (2000 Yen; chain-weighted) … 561,403 562,940 e 550,680 554,073 562,689 572,893 583,119
          (% change) ……………………………… 2.4 0.3 -2.2 0.6 1.6 1.8 1.8


      Europe real1 (% change) ………………… 2.7 0.9 e -1.9 0.5 2.0 2.0 2.0


Industrial production index
      US (2002 = 100) …………………………… 111.4 109.5 102.8 104.2 106.8 109.6 112.4
          (% change) ……………………………… 1.7 -1.7 -6.1 1.4 2.6 2.6 2.6


      Japan (2000 = 100) ………………………… 107.3 103.9 90.6 91.1 92.5 94.2 95.9
          (% change) ……………………………… 2.9 -3.1 -12.8 0.5 1.6 1.8 1.8


      Europe1 (2000 = 100) ……………………… 111.7 111.4 e 105.3 105.7 107.8 109.9 112.1
          (% change) ……………………………… 3.5 -0.3 -5.4 0.3 2.0 2.0 2.0


Housing starts2 (000's)
      Canada ……………………………………… 228 211 160 160 168 176 180
          (% change) ……………………………… 0.4 -7.6 -24.2 0.0 5.0 4.8 2.3


      US …………………………………………… 1,341 902 650 815 1,100 1,300 1,300
          (% change) ……………………………… -26.0 -32.7 -28.0 25.4 35.0 18.2 0.0


      Japan ………………………………………… 1,061 1,093 1,020 1,020 1,047 1,065 1,065
          (% change) ……………………………… -17.8 3.1 -6.7 0.0 2.6 1.7 0.0


Consumer price index 
      Canada (2001 = 100) ……………………… 111.5 114.1 115.0 117.3 119.7 122.1 124.5
          (% change) ……………………………… 2.2 2.3 0.8 2.0 2.0 2.0 2.0


Canadian interest rates (%)
      3-Month treasury bills ……………………… 4.2 2.4 0.9 1.7 2.9 3.9 4.8
      10-year government bonds ……………… 4.3 3.6 2.9 3.4 4.0 4.9 5.8


United States interest rates (%)
      3-Month treasury bills ……………………… 4.4 1.4 0.2 1.1 2.8 3.9 4.8
      10-year government bonds ……………… 4.7 3.7 2.4 3.1 3.8 4.9 5.8


Exchange rate (US cents / Canadian $) …… 93.1 93.7 79.3 86.2 89.4 89.5 88.6


British Columbia goods and services 
    Export price deflator (% change) ……… 0.2 5.7 e 2.5 -0.8 1.8 2.2 3.1
1 Euro zone (12) is Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain.
2 British Columbia housing starts appear in Table 3.9.2.


Forecast


e Ministry of Finance estimate.
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Forecast details from the Council surveys are 
summarized in the table at the end of this 
topic box.


Overview
Since the first Quarterly Report, Council 
members have significantly downgraded their 
forecasts for near–term economic growth in 
British Columbia. The Council’s estimates 
for BC’s real GDP growth in 2008 average 
1.3 per cent, down from the 2.1 per cent 
projected in the first Quarterly Report. 
Forecasts for BC’s economic growth in 2009 
have also been lowered, as the Council now 
projects an average change of 0.0 per cent 
(or no growth) this year – a substantial drop 
from the 2.7 per cent presented in the first 
Quarterly Report. The rapidly deteriorating US 
economy, slowing domestic demand, lower 
commodity prices and continued instability in 
global financial markets are the main reasons 
for their downward revisions. However, 
Council members expect BC’s economy 
to rebound significantly in 2010, as their 
average forecast projects real GDP growth at 
2.8 per cent in that year. In the medium–term, 
the Council anticipates an average annual 
increase of 2.6 per cent in real GDP for 
the 2011 to 2013 period. Despite the softer 
outlook in the near–term, economic growth 
in BC is expected to outperform the national 
average in 2009 and 2010.


Council members explained that BC will 
likely experience significantly lower economic 
growth in 2009 than it has in previous years 
due primarily to rapidly eroding demand from 
the troubled US economy. While participants 
agree that BC is in better shape than most 
other Canadian provinces to weather the 
ongoing economic storm, they caution that 
slowing domestic demand and weaker 
commodity prices will also contribute to BC’s 
expected economic weakness in 2009.


The Council encouraged the provincial 
government to increase its spending on 
infrastructure in the near-term in efforts to 
stimulate BC’s economy. Several Council 


The Economic Forecast Council, 2009
Introduction


The Budget Transparency and 
Accountability Act requires the Minister of 
Finance to consult the Economic Forecast 
Council (the Council) each year on the 
outlook for British Columbia’s economy. The 
Council is comprised of leading economists 
from several of Canada’s major banks and 
private research institutions. The consultation 
process occurs each December and the 
resulting forecasts are published the following 
February along with the provincial budget.


The most recent meeting between the 
Minister and the Council was held on 
December 5, 2008, with the discussion 
focussing on Council members’ estimates 
for 2008 as well as their forecasts for 2009 
and beyond. Participants each provided 
information for the individual years 2008, 
2009 and 2010, as well as an average forecast 
for the years 2011 to 2013. Ten of the 12 
Council members subsequently updated their 
forecasts in early January.


Council members presented their views 
on BC’s near–term economic outlook and 
on factors that could affect the province’s 
medium–term outlook. Among the various 
topics discussed were: the sharp US economic 
downturn, the international credit crisis, 
falling commodity prices, government deficit 
financing, the potential effectiveness of 
government stimulus packages, the impact of 
the 2010 Olympics, as well as the outlook for 
BC’s construction and forestry sectors.
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Chart 1 – Economic Forecast Council 
Outlook for the BC Economy
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members also advised that running short-term 
fiscal deficits in times of economic weakness 
would also benefit economic growth in the 
province.


The primary risk to the forecast noted by 
Council members is continued weakness in 
the US economy affecting prices and hindering 
demand for products from BC and Canada, 
as well as continued volatility in financial and 
commodity markets. Medium–term forecast 
risks include a prolonged US economic 
downturn, the potential effects of government 
stimulus packages, the impact of demographic 
trends on government programs, the effect of 
BC’s carbon tax and declining construction 
activity.


US Outlook
On average, the Council estimates that the 
US economy grew 1.1 per cent in 2008, 
and forecasts US real GDP to decline by 
1.5 per cent for 2009. However, Council 
members expect a recovery in 2010 and 
beyond, with an average forecast of 
2.2 per cent growth in US real GDP for 2010, 
and 2.8 per cent growth for the 2011 to 2013 
period.


Council members stressed the dismal 
outlook facing the US economy in 2009, 
and the monumental task lying before the 
US government to pull the country out of 
recession. Participants expressed concern 
about the rapidly deteriorating employment 
situation in the US that, combined with 
very tight credit conditions, could further 
depress consumer confidence and put greater 
downward pressure on consumer spending. 
However, some members felt that recent 
reductions in interest rates by the Federal 
Reserve and the planned fiscal stimulus by the 
US government will be effective at returning 
growth to the US economy. One Council 
member, on the other hand, cautioned that 
fiscal stimulus by the US government may not 
be effective if the economic downturn is far 
more severe than expected. Most participants 
agreed that the American economy will begin 
to improve in late 2009 or early 2010, with the 
loosening of credit conditions, improvement 
in consumer spending, a modest recovery 
in the housing market and a general rise in 
commodity prices.


Outside of North America, Council members 
anticipate that global growth in 2009 will 


British Columbia Economic Forecast Council:  Summary of Forecasts
Average


Participant Organization 2008 2009 2010 2011-2013


Doug Porter Bank of Montreal1 1.4 0.0 2.0 2.5
Jock Finlayson BC Business Council1 1.2 0.0 2.8 2.6
Helmut Pastrick Central 1 Credit Union 1 1.3 -1.0 2.0 2.9
Avery Shenfeld CIBC1 1.5 0.7 2.0 2.8
Marie-Christine Bernard Conference Board1 1.2 -0.2 3.3 3.1
Dale Orr Global Insight1 1.5 -0.7 3.0 2.9
Carl Sonnen Informetrica1 1.1 0.8 3.2 2.0
Paul Ferley RBC Financial Group1 0.8 0.6 3.5 2.5
Mary Webb Scotiabank1 1.5 -0.4 2.6 2.5
Ernie Stokes Stokes Economic Consulting 1.6 0.9 3.8 2.6
Derek Burleton TD Bank1 1.4 -1.0 3.6 2.5
David Baxter Urban Futures Institute 1.5 0.2 1.5 2.8


Average 1.3 0.0 2.8 2.6
Standard Deviation 0.2 0.7 0.8 0.3
1Updated subsequent to the December 5, 2008 meeting


Per cent change in real GDP
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slow from recent years, as all nations will 
likely experience effects of the worldwide 
economic downturn. Some participants noted 
that continued strong demand from China 
may provide some stability to commodity 
prices beyond 2009.


Canadian Outlook


As the US and Canadian economies are so 
closely linked, the Council expects economic 
weakness in Canada to persist as long as 
the US economy remains mired in recession. 
Several participants noted that shrinking US 
demand for Canadian products over the last 
few months has had a negative effect not 
only on Canada’s manufacturing sector but 
also on commodity prices – on which the 
resource-rich Canadian economy relies a 
great deal for its prosperity.


Estimates for Canadian growth average 
0.6 per cent for 2008, followed by a 
0.7 per cent decline, on average, projected 
for 2009. Council members expect the 
economic downturn to be less severe in 
Canada than in the US, but also point out 
that the Canadian economy will likely feel 
the strong negative effects of dramatically 
reduced demand from US consumers for 
Canadian products. Along the same lines, 
the Council expects a Canadian recovery in 
2010 to coincide with a turnaround in the US 
economy, and forecasts Canadian real GDP 
growth of 2.3 per cent in that year. Council 
members then expect the Canadian economy 
to return to more historic levels of growth in 
the medium-term, as they forecast an average 
of 2.7 per cent for the 2011 through 2013 
period.


Although the Canadian economy is likely to 
experience a decline in 2009, the Council was 
in agreement that Canada is in better shape 
to weather the current economic storm than 
many other countries, due to the resilience 
of the Canadian financial system and the 
federal government’s relatively healthy 
fiscal situation. Some Council members also 
pointed out that the recent decline in the 
value of the Canadian dollar will provide 


some relief to Canada’s exporters in the 
face of shrinking US demand – especially in 
central Canada, where the bulk of the nation’s 
manufacturers are located.


The risks to Canadian economic growth in 
2009 and 2010 include a long and severe US 
economic downturn, continued weakness 
in commodity prices and further volatility in 
global financial markets.


Financial Markets


Following a year in which the US intended 
federal funds rate was gradually reduced to 
almost zero, the Council now expects the 
Federal Reserve to keep the rate at a very low 
level going forward.1 In 2009, the Council 
members anticipate that the Fed Funds rate 
will average 0.25 per cent. Forecasts call 
for this rate to increase slightly in 2010, to 
0.89 per cent on average, and to reach an 
average annual rate of 3.49 per cent for 
the 2011 to 2013 period. Several members 
emphasized the unprecedented nature of 
the current financial crisis, and expect the 
Fed to keep its key interest rate low in order 
to restore the flow of credit from American 
lenders to individuals and businesses.


Council members were generally in agreement 
on their forecasts for the Bank of Canada’s 
overnight target rate in 2009. Similar to the 
Fed Funds rate in the US, the Council expects 
the Bank to keep its key interest rate low this 
year, with forecasts averaging 1.01 per cent. 
The rate is expected to rise to 1.79 per cent in 
2010 with the anticipated Canadian economic 
recovery, and continue its rise in subsequent 
years to average 3.71 for the 2011 to 2013 
period.


Exchange rate forecasts average 83.3 US 
cents for 2009, a substantial drop from 
the 93.7 US cents observed in 2008, with 
predictions for the Canadian dollar ranging 
from a low of 78.0 US cents up to a high of 
87.0 US cents. Average exchange rate forecasts 


1 The intended federal funds rate is the interest rate at which 
depository institutions lend balances at the Federal Reserve to 
other depository institutions overnight.
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for 2010 were 88.0 US cents with a low of 
85.0 US cents and a high of 91.0 US cents. 
The Council expects the Canadian dollar 
to gain value vis-à-vis the US dollar by the 
medium-term, and average 90.3 US cents for 
the 2011–13 period. As in past years, Council 
members offer divergent views on the value 
of the Canadian dollar over the medium-term, 
with forecasts for the 2011 to 2013 period 
ranging from as low as 80.0 US cents up to 
96.0 US cents.


Several participants noted that the lower 
dollar will likely provide some relief to 
Canadian businesses who export to the US, 
after having dealt with a highly valued dollar 
hindering US demand for most of 2008.


British Columbia Forecast


Council estimates for BC’s economic growth 
average 1.3 per cent for 2008, and forecasts 
average 0.0 per cent (or no growth) for 2009, 
2.8 per cent for 2010 and 2.6 per cent for 
the 2011 to 2013 period. Council members 
agreed on a much slower short-term outlook 
for BC than they forecast for the first 
Quarterly Report, largely due to the sharp 
downturn in the US economy combined with 
moderating domestic demand. In the first 
Quarterly Report, Council forecasts averaged 
2.1 per cent for 2008, 2.7 per cent for 2009, 
and 2.8 per cent for the 2010 to 2012 period. 
The Council agreed that while BC’s outlook 
for 2009 is substantially lower than before, the 
province is still expected to outperform the 
national average in the near–term.


Participants expect BC’s economy to 
experience significant weakness in 2009 
compared to recent years, as the sharp 
economic downturn in the US hinders 
American demand for BC products. In 
particular, the Council noted that the dramatic 
decline of the US housing market has 
dampened demand for BC forest products 
and has also put downward pressure on 
lumber prices. Several members noted that 
these declines point to a bleak outlook 
for BC’s forestry sector in 2009, but some 
participants suggested that the situation could 
improve in 2010 as the American housing 
market begins to recover. 


The Council also expects BC’s usually robust 
domestic economy to experience slower 
growth in 2009, citing declining consumer 
confidence and tight credit conditions as 
factors behind the this year’s projected 
domestic weakness. Retail sales are forecast 
to increase by just 1.6 per cent on average 
in 2009, but to return to a more robust level 
of growth in 2010 at 4.6 per cent. Housing 
starts are also expected to slow in 2009 from 
the torrid pace they exhibited during the 
construction boom of the last few years. On 
average, the Council anticipates that housing 
starts will average 26,110 in 2009 and 26,484 
in 2010. However, Council members forecast 
an increase in housing starts in the medium–
term, with starts averaging 29,565 each year 
during the 2011 to 2013 period.


Council members expect BC’s economy 
to improve significantly in 2010, with 
the anticipated recovery of US demand 
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(especially in the US housing sector) and 
the gradual rise of commodity prices. Also, 
members agreed that the 2010 Olympics will 
likely provide substantial economic stimulus 
to BC, and aid in the 2010 recovery.


Government Initiatives


Several participants recommended that the 
BC government increase capital spending in 
the near–term in order to provide stimulus 
to the provincial economy in the face of the 
current economic downturn. Two Council 
members further stressed the need for the 
provincial government to focus on small–
scale, manageable infrastructure projects 
that can be completed in a relatively short 
time period. However, one other participant 
cautioned that BC does not necessarily have 
the excess capacity in its labour market to 
move large non–residential construction 
projects forward in an efficient timeframe.


Several Council members also emphasized 
the economic benefits of the provincial 
government running short–term fiscal deficits 
in order to provide stimulus during the global 
downturn. These members pointed to BC’s 
strong record of reducing its debt-to-GDP 
ratio to a low level, and that the province is 
in a healthy economic position to take on 
more debt in order to increase short–term 
spending.


The Council also discussed the potential 
impact of the carbon tax in the coming few 
years. They advised that BC should monitor 
carbon policy developments in other regions 
to ensure that BC companies remain on 


a competitive footing with neighbouring 
jurisdictions. One participant also pointed out 
that this tax may have compatibility issues with 
the incoming US administration, which favours 
a system of tradable emissions permits in its 
environmental policy. The Minister of Finance 
stated that British Columbia is working toward 
a tradable emissions system with several US 
states through the Western Climate Initiative 
and that the tax would be integrated with any 
cap and trade system.


Other Issues


Two Council members pointed out that 
expected declines in nominal GDP will 
significantly reduce the revenues that Canadian 
governments collect each year in order to fund 
programs.


Two members commented on the US 
recession’s likely impact on BC’s tourism 
industry. They suggested that BC will likely 
see far fewer tourists in 2009 due to rising 
unemployment and declining consumer 
confidence among American citizens.


Another two participants also cited concern 
over long–term health care spending in British 
Columbia due to expected demographic 
trends, suggesting that – similar to other 
provinces – rising health care costs could 
threaten the BC government’s strong fiscal 
position in the future.


In the medium–term, some Council members 
noted that the Mountain Pine Beetle infestation 
will exacerbate the current troubles in BC’s 
forestry sector – particularly in the province’s 
interior.
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Forecast Survey – Participants’ Opinions


All figures are based 2008 2009 2010
on annual averages Range Average1 Range Average1 Range Average1 Range Average2


United States


Real GDP (% change) …………… 0.2 – 1.3 1.1 (12)3 -2.5 – -0.2 -1.5 (12) 0.8  3.7 2.2 (12) 2.2  3.6 2.8 (12)


Intended Federal Funds
   rate (%) ………………………… 1.53 – 2.13 1.90 (11) 0.00 – 1.00 0.25 (11) 0.00 – 1.50 0.89 (11) 1.80 – 4.35 3.49 (11)
Housing starts (million units) …… 0.90 – 0.95 0.91 (11) 0.59 – 0.90 0.70 (11) 0.70 – 1.28 0.94 (11) 1.00 – 1.63 1.32 (11)


Canada


Real GDP (% change) …………… 0.1  0.9 0.6 (12) -1.5  0.6 -0.7 (12) 1.0  3.6 2.3 (12) 2.1  3.5 2.7 (12)


Bank of Canada Overnight
   Target rate (%) ………………… 2.42 – 3.78 3.01 (11) 0.50 – 1.80 1.01 (11) 1.00 – 2.90 1.79 (11) 2.80 – 4.60 3.71 (11)
Exchange rate (US cents/C$) …… 92.0 – 96.0 93.8 (12) 78.0 – 87.0 83.3 (12) 85.0 – 91.0 88.0 (12) 80.0  – 96.0 90.3 (12)


Consumer price index (% chg)… 2.3 – 2.8 2.5 (12) 0.5 – 1.8 1.0 (12) 1.5 – 3.2 2.0 (12) 1.8 – 2.3 2.0 (12)


British Columbia


Real GDP (% change) …………… 0.8 – 1.6 1.3 (12) -1.0 – 0.9 0.0 (12) 1.5 – 3.8 2.8 (12) 2.0 – 3.1 2.6 (12)


Nominal GDP (% change) ……… 2.3 – 5.7 4.0 (11) -2.8 – 2.2 0.3 (11) 1.9 – 6.5 4.9 (11) 3.9 – 5.7 4.9 (11)


GDP Deflator (% change) ……… 1.5 – 4.1 2.6 (11) -1.8 – 2.0 0.3 (11) -0.1 – 2.9 1.9 (11) 1.6 – 3.2 2.3 (11)


Personal Income (% change) …… 3.8 – 6.8 5.3 (8) -1.9 – 3.2 2.0 (8) -0.4 – 7.5 4.1 (8) 4.1 – 6.6 5.1 (8)


Net Migration (thousand
   persons) ………………………… 40.5 – 60.2 51.0 (10) 33.0 – 59.8 46.9 (10) 35.0 – 60.5 47.9 (10) 38.0 – 60.9 50.8 (9)
Employment (% change) ………… 1.8 – 2.4 2.2 (11) -1.8 – 1.2 -0.1 (11) -0.3 – 2.8 1.4 (11) 1.0 – 2.5 1.6 (11)


Unemployment rate (%) ………… 4.3 – 4.9 4.5 (12) 5.3 – 6.7 5.8 (12) 4.7 – 7.5 5.8 (12) 4.3 – 6.4 5.1 (11)


Corporate pre-tax profits
   (% change) ……………………… -20.0 – 7.3 -1.2 (8) -35.0 – -2.6 -11.4 (8) -3.3 – 20.0 9.3 (8) -1.0 – 10.6 6.2 (8)
Housing starts (thousand
   units) …………………………… 33.8 – 36.9 35.6 (12) 16.6 – 33.0 26.1 (12) 17.4 – 32.3 26.5 (12) 26.0 – 33.5 29.6 (10)
Retail sales (% change) ………… 1.3 – 7.1 2.6 (12) -2.2 – 4.3 1.6 (12) 0.7 – 6.8 4.6 (12) 2.3 – 6.1 4.3 (11)


Consumer price index (% chg)… 2.1 – 2.6 2.2 (12) 0.4 – 1.7 1.1 (12) 1.3 – 3.2 2.1 (12) 1.7 – 2.3 2.0 (12)


1 Based on responses from participants providing forecasts.
2 Participants provided an average forecast for 2011 to 2013.
3 Number of respondents shown in parenthesis.


2011 to 2013
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but posted very slow growth of 0.2 per cent 
and 0.6 per cent, respectively. The current 
weakness in BC’s economy is expected to 
result in real GDP contracting by 0.9 per cent 
in 2009 – the first annual contraction since 
1982, though not as drastic in scope. However, 
economic growth is projected to return in 
2010, due in part to stimulus provided by the 
Olympic Games.


BC’s forest industry was hit especially 
hard during the 1982 recession, when real 
GDP from forestry and related industries 
declined 13.3 per cent compared to 1981. 
In the same year, real GDP from BC’s 
manufacturing industry dropped 16.6 per cent 
and construction GDP declined 7.3 per cent. 
The 2001 slowdown saw forestry GDP fall 
by 11.8 per cent, while manufacturing GDP 
slipped by 5.7 per cent and construction 
GDP actually rose by 3.9 per cent. Data on 
forestry and manufacturing GDP from 1991 
is unavailable due to confidentiality issues, 
but GDP from the construction industry held 
steady in that year, rising just 0.1 per cent 
from 1990. Note that quarterly real GDP data 
for provinces does not exist, but that annual 
real GDP growth of less than 0.5 per cent is 
indicative of an economy in recession.


Employment


Total employment in British Columbia 
is forecast to decrease by 0.5 per cent 
in 2009. This projected decline is not as 
severe as the employment losses that 
occurred in 1982, when total employment 
fell by 5.0 per cent (or 66,200 jobs). 
Major job losses in 1982 occurred in the 
manufacturing (23,800 job losses), construction 


Economic Downturns in BC Since 1980
Introduction
British Columbia is currently experiencing 
a period of significant economic weakness. 
Slowing domestic demand, plunging 
commodity prices, and the rapid erosion of 
global demand for BC products all threaten to 
push BC’s economy into recession for the first 
time in many years. As such, the Ministry of 
Finance forecasts BC’s economy to contract by 
0.9 per cent in 2009.


The extent of the current downturn can 
be better understood when compared to 
other periods of economic weakness in BC 
throughout the past 30 years. This topic 
box compares BC’s projected economic 
performance in 2009 with previous downturns 
that occurred in 1982, 1991 and 2001.


Real GDP


In terms of year-over-year changes in BC’s real 
GDP, 1982 saw a contraction of 6.1 per cent 
compared to the previous year. The decline 
in real GDP only lasted just one year, but 
weak growth of less than one per cent 
per year followed in 1983 and 1984. BC’s 
subsequent economic slowdowns in 1991 
and 2001 avoided contractions in real GDP, 


Comparing economic downturns
1982 1991 2001 2009f


Per cent change unless otherwise noted
Real GDP…………………………...…………………………… -6.1 0.2 0.6 -0.9
Employment …………………………...……………………… -5.0 1.1 -0.5 -0.5
Unemployment rate (per cent)…………………………...…… 12.1 9.9 7.7 6.2
Retail sales…………………………...………………………… -1.7 -2.4 5.9 1.3
Housing starts (units)…………………………...……………… 19,807 31,875 17,234 25,541
Real exports …………………………...……………………… -5.4 1.9 -1.8 -2.4


f Ministry of Finance forecast.
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(19,000 job losses) and forestry, fishing, 
mining, oil and gas sectors (16,300 job losses). 
In fact, employment in the forestry, fishing, 
mining, oil and gas sectors employed nearly 
75,000 British Columbians in January of 1981, 
but this number fell to about 48,000 workers 
by December 1982.


Total employment in BC actually increased 
during the 1991 economic slowdown, although 
it grew by only 1.1 per cent that year (or an 
increase of 17,900 jobs). Significant losses 
in the construction (6,500 job losses) and 
manufacturing (6,100 job losses) sectors in 
1991 were offset by a strong increase in the 
number of service sector jobs.


Employment growth fell into negative territory 
again in 2001, as total employment in BC 
declined by 0.5 per cent (or 9,700 job losses). 
Major losses in 2001 included a 12,000 job 
decline in the forestry, fishing, mining, oil and 
gas sectors as well as 7,500 jobs lost in the 
manufacturing industry.


Consumer Behaviour


For 2009, the Ministry of Finance forecasts 
retail sales in BC to grow by 1.3 per cent, 
marking a significant slowdown from recent 
years. The Ministry also projects substantial 
weakening in the housing sector, with 
housing starts forecast to reach 25,541 units – 
25.6 per cent lower than 2008 levels. Helping 
to drive the expected weakness in 2009 is 
a low level of consumer confidence among 
British Columbians heading into the year. 
The Conference Board index of consumer 
confidence (2002 = 100) reached a quarterly 
rate of 77.1 in the final three months of 2008 
– the lowest level observed since the 1982 
recession.


Domestic demand shrank under the weight 
of economic weakness in 1982, with retail 
sales contracting by 1.7 per cent and housing 
starts falling by a remarkable 52.4 per cent to 
reach 19,807 units for the year. The consumer 
confidence index fell to average 85.1 for 
1982, down from 91.0 in 1981. However, the 
quarterly rate of consumer confidence dropped 
a historic low of 74.4 in the April to June 
quarter of 1982.


Retail sales fell by an even greater rate in 1991, 
declining 2.4 per cent from the previous year, 
and housing starts dropped 13.2 per cent to 
reach 31,875 on the year. However, consumer 
confidence actually climbed in 1991, with an 
annual average of 102.4 – up from 98.3 in 1990.


The domestic sector saw healthy growth 
through 2001, as retail sales expanded by 
5.9 per cent and housing starts grew by 
19.5 per cent (although they averaged a very 
low 17,234 units for the year). The consumer 
confidence index rose slightly in 2001 to 100.4, 
an increase of 1.8 percentage points from 2000.


Exports


Due primarily to rapidly declining US demand 
for BC products, real exports of goods and 
services from BC are forecast to fall by 
2.4 per cent in 2009. Greater weakness was 
observed in 1982, however, when real exports 
experienced an annual drop of 5.4 per cent. 
The 1991 slowdown actually saw an increase 
of 1.9 per cent in exports, while 2001 saw a 
decline of 1.8 per cent.


Conclusion


The current economic slowdown has its origins 
in the US housing market, where excessive 
lending practices and rampant speculation 
over the past few years created a major asset 
bubble that finally burst in 2007 as housing 
prices began to decline. British Columbia is 
certainly feeling the effects of the US downturn, 
as BC’s economic activity is being hindered by 
slowing US demand for BC products and falling 
consumer confidence among BC residents due 
to global economic uncertainty.


The downturn going into 2009 is unlike the 
1982 recession, which was caused by the US 
Federal Reserve instituting a contractionary 
monetary policy in order to rein in high 
inflation. The present economic weakness 
in the global economy threatens to continue 
for several years, with risks to the Ministry 
of Finance’s current forecast weighted to the 
downside. A prolonged slowdown would 
be unlike the downturns observed in 1991 
and 2001, which both saw quick returns to 
economic growth in subsequent years.
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2008/09 Fiscal Year in Review


 The surplus for 2008/09 is projected at $50 million, unchanged from Budget 2008.


 Government revenue is forecast to be $35 million lower than the projection in 
Budget 2008, reflecting lower than anticipated revenue from taxation sources 
($445 million) and other miscellaneous sources including fees and investment 
earnings ($149 million), partially offset by improvements in natural resource revenues 
($288 million), commercial Crown corporation net income ($164 million) and federal 
government contributions ($107 million).


 The 2008/09 forecast allowance has been reduced by $750 million since the start of 
the year. The reduced forecast allowance allows government to allocate $622 million 
towards a number of priority initiatives including strategic investments to support 
communities, provide additional health care funding, and to acquire social housing. 
Further details on the changes from Budget 2008 are provided in Table 4.2.


Table 4.1 Budget 2008  and Quarterly Updates


Revenue …………………………………………… 38,490     39,693     38,889     38,455     
Expense …………….....…....………………..…… (37,690) (37,923) (37,939) (38,405)
Surplus before forecast allowance …………… 800          1,770       950          50            
Forecast allowance ………………………………… (750) (750) (500) -
Surplus ……………………………………………… 50 1,020 450 50


Third
Quarterly


Report($ millions) February 19 
Budget


First
Quarterly


Report


Second
Quarterly


Report


Chart 4.1 Progress of 2008/09 financial forecasts


Part 4: 2008/09 REVISED FINANCIAL FORECAST
(THIRD QUARTERLY REPORT)
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Table 4.2   2008/09 Forecast Update
Q1 Q2 Q3 Total


($ millions) Updates Updates Updates Changes


2008/09 surplus – Budget 2008  Fiscal Plan (February 19, 2008) ……………… 50 50
2008/09 surplus – first Quarterly Report  (September 12, 2008) ………………… 1,020
2008/09 surplus – second Quarterly Report  (November 24, 2008) …………… 450


Revenue increases (decreases):
Taxation revenue:


Personal income tax – advancing tax cuts previously planned in 2009 
and weaker 2007 tax assessments ……………………………………………… (102) (310)    (69)       (481)


Corporate income tax – mainly stronger 2007 tax assessment data, 
partly offset by advancing small business tax cuts previously planned 
in 2010 and 2011 and lower federal government advances …………………… 383    128     183      694


Social service tax – lower personal and business sales growth ………………… (52)       (110)     (124)     (286)     
Property transfer tax – slower BC housing sales ………………………………… (120)     (150)     (15)       (285)     
Other taxes – slowing demand and year-to-date activity ………………………… (29)       (61)       3          (87)       


Natural resource revenue:
Forest revenue – lower harvest volumes and average stumpage rates ………… (262)     (38)       (65)       (365)     
Natural gas royalties – volatile natural gas prices ………………………………… 567      (144)     (212)     211      
Bonus bids – mainly changes in average bid price/hectare ……………………… 396      (50)       (66)       280      
Other natural resources – mainly volatile electricity, oil, coal and metal prices … 276      (81)       (33)       162      


Other taxpayer-supported ……………………………………………………………… 67        (36)       (180)     (149)     
Federal contributions:


Health and social transfers – changes in population share, effects of 
2006 Census undercount, partly offset by higher 2008 share ………………… (150)   58       (9)         (101)


Other transfers – mainly Community Development Trust, Labour Market 
Agreement and Police Officers Recruitment Fund ……………………………… 184    18       6          208


Commercial Crown corporation net income:
ICBC – lower claims costs, partially offset by lower investment income ……… 56        (15)       146      187      
Other Crown corporation changes – mainly timing of BCRC asset dispositions (11) (13) 1 (23)


     Total revenue changes ………………………………………………………… 1,203   (804)     (434)     (35)       
Less:  expense increases (decreases):


Priority Spending ……………………………………………………………………… 120      -           502      622      
BC Timber Sales – mainly reduced harvest volumes ………………….………… (60)       -           -           (60)       
Forests – higher forest fire-fighting costs ………………….……………………… -           24        -           24        
Other spending changes – mainly additional spending funded from 


federal trust allocations …………………………………………………………… 248    24       5          277
Net ministry savings………………….……………………………………………… -         -          (49)       (49)
Debt servicing costs – mainly lower debt levels ………………….……………… (75) (32) 8 (99)


     Total expense changes ……………………………………………………… 233 16 466 715
Forecast allowance changes ………………………………………………………… - (250) (500) (750)
Net change ……………………….…………………………………………………… 970 (570) (400) -


2008/09 surplus – first Quarterly Report …………………………………………… 1,020


2008/09 surplus – second Quarterly Report ……………………………………… 450


2008/09 surplus – third Quarterly Report …………………………………………… 50 50
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Changes since the Second Quarterly Report


 The surplus forecast for 2008/09 has been reduced by $400 million from the second 
Quarterly Report forecast, primarily due to revenue declines and reduced forecast 
allowance, offset by funding of priority initiatives.


 Since the second Quarterly Report in November:


corporations, decreased $434 million.


– Taxpayer-supported revenue is down $581 million, reflecting lower revenue 
from natural resources, social service tax and other taxpayer supported sources, 
partially offset by improvements in corporate income tax revenue.


– Income from commercial Crown corporations increased by $147 million, 
primarily due to the positive impact of lower claims cost projections on ICBC’s 
financial results.


increased spending on priority initiatives partially offset by ministry savings.


2008/09 Priority Spending


 The Provincial government intends to seek approval of the Legislature for 
Supplementary Estimates that authorize additional funding for the following priority 
spending initiatives for 2008/09.


 Strategic Investment in Communities


 As part of a wide range of initiatives the Province is taking to stimulate the economy, 
Budget 2009 provides a total of $208 million for strategic investments in communities 
before the end of 2008/09.


 In collaboration with the Union of British Columbia Municipalities (UBCM) and 
its members, the government plans to restructure current provincial/local funding 
arrangements to provide local governments with increased financial certainty in 
uncertain economic times. As part of this restructuring arrangement, an additional 
$151 million will be provided to local governments in 2008/09. This initiative will 
support local government priorities and will provide greater flexibility to address 
immediate needs, including community safety.


 Other planned investments in communities include:


Towns for Tomorrow ($30 million) – This additional funding will provide $30 million 
for capital infrastructure projects with long term benefits (cost-shared with local 
governments). This is in addition to $7 million already provided for in existing base 
funding, for a total provincial investment of $37 million in 2008/09.


significant road maintenance and rehabilitation projects across the province.
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provided beginning in 2008/09 to local governments who committed to becoming 
carbon neutral by 2012.


Trees for Tomorrow ($2 million) – This funding is part of the provincial 
government’s $13 million commitment to plant four million trees in schoolyards, 
hospital grounds, civic parks and other public spaces in British Columbia over the 
next five years.


a grant program to encourage “last mile” delivery of broadband internet 
connectivity and cell phone coverage for homes and businesses in rural and remote 
communities.


 Health


government will provide for an additional $120 million in 2008/09 for the public 
health care system to meet increased demands and pressures across the system, and 
to ensure that the province continues to build upon record levels of surgeries and 
diagnostic procedures.


 Housing


Funding for the acquisition and renovation of 8 rental buildings including single 
room occupancy hotels to provide a range of housing options to help break the 
cycle of homelessness for people most in need.


Table 4.3   2008/09 Priority Initiatives (Operating)
Supplementary


($ millions) Estimates


Strategic Investment in Communities
Local government priorities, including community safety ………… 151          
Towns for Tomorrow  …………………………………………………… 30            
Local transportation projects ………………………………………… 20            
Carbon tax rebates for local governments …………………………… 3              
Trees for Tomorrow  …………………………………………………… 2              
Internet connectivity for rural communities ………………………… 2              


Health
Additional health authorities funding …………………….…………… 120          


Housing
Acquisition of properties to protect social housing ………………… 30            


2010 Olympics
Olympic Games security ………………………..……………………… 64            
Paralympics …………………………………………………………… 20            


Arts, Culture, and Heritage
Arts, culture and heritage grants ………………………..…………… 15            


Liability Valuation Adjustment
Long-term disability plan ……………………...……………………… 40            


Contingencies
Supplement to contingencies …………………….…………………… 125


Total priority initiatives (operating) …………………………… 622
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 Olympics


 Arts, Culture and Heritage


 Liability Valuation Adjustment


 Contingencies


Supplementary Estimates


2008/09 Notional Contingencies Allocations


Table 4.4   2008/09 Priority Initiatives (Capital)
Supplementary


($ millions) Estimates


Capital contingencies – to fund add tional priority capital initiatives ………… 80            i







112 2008/09 Revised Financial Forecast (Third Quarterly Report)


Budget and Fiscal Plan – 2009/10 to 2011/12


Capital Spending and Provincial Debt


 Updated capital spending of $5.9 billion is up $185 million from Budget 2008, 
reflecting higher capital spending by the BC Transportation Financing Authority and 
government ministries, but down $156 million from the second Quarterly Report 
forecast due to changes in the timing of capital expenditures. The main changes since 
the second Quarterly Report are shown in Table 4.6, and further details on capital 
spending are shown in Table 4.12.


Table 4.6   2008/09 Capital Spending Update


($ millions) Q1
Updates


Q2
Updates


Q3
Updates


Total
Changes


Capital spending – Budget 2008  Fiscal Plan (February 19, 2008) …………… 5,766 5,766
Capital spending – first Quarterly Report  (September 12, 2008) ……………… 6,263
Capital spending – second Quarterly Report  (November 24, 2008) ………… 6,107
Taxpayer-supported changes:


Post-secondary education – mainly timing of capital spending 117      (74)       (83)       (40)        
Health – mainly timing of capital spending 126      (32)       (108)     (14)        
BCTFA – mainly timing of capital spending and accelerated capital 


investments within the capital plan ………………………………………………… 212      (7)         (133)     72         
Government ministries – mainly Supplementary Estimates  and use of


capital contingencies ………………………………………………………………… -           -           150      150       
Accelerated infrastructure projects …………………………………………………… -           -           55        55         
Other …………………………………………………………………………………… (6) 7 50 51


              Total taxpayer-supported ………………………………………………… 449 (106) (69) 274


Self-supported changes:
BC Hydro – mainly reduced independent power producer projects


and approval delays for the Central Vancouver Island transmission line ……… -           -           (67)       (67)        
BC Railway Company – mainly timing of Port Subdivision land acquisition …… 32        (32)       (20)       (20)        
Other …………………………………………………………………………………… 16 (18) - (2)


              Total self-supported ………………………………..……………………… 48 (50) (87) (89)
Total changes …………………………………………………………………………… 497 (156) (156) 185
Capital spending – first Quarterly Report ………………………………………… 6,263
Capital spending – second Quarterly Report …………………………………… 6,107
Capital spending – third Quarterly Report ………………………………………… 5,951 5,951


Table 4.5   2008/09 Notional Allocations to Contingencies
($ millions)


Lower Mainland Innovation and Integration Fund 1 …………………………… 33            
Olympic community engagement and leveraging ……………………………… 23            
BC Ferry Services fare reductions ……………………………………………… 20            
RCMP salaries and pensions ……………………………………………………… 14            
Long term disability pressures …………………………………………………… 14            
Major trials …………………………………………………………………………… 10            
Marketing for Vancouver Convention Centre …………………………………… 6              
First Nations connectivity ………………………………………………………… 6              
Correctional officers and sheriffs' wage adjustment …………………………… 6              
BC-Canada Pavilion in Beijing …………………………………………………… 5              
In car (police) digital video cameras ……………………………………………… 2              
Contribution for earthquake relief in China ……………………………………… 2              
Closed circuit cameras in high crime areas (pilot)……………………………… 1              


   Subtotal notional allocations ………………………………………………… 142          
Other allocations for the outcome of current negotiations, natural 


disasters, caseload pressures and other contingent items ………………… 233          


   Total contingencies …………………………………………………………… 375          
1 $50 million contingency for LMIIF partially funded by Ministry of Hea  Services base budget.lth
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 Provincial debt is forecast to total $37.5 billion at year-end – up $1 billion from the 
second Quarterly Report forecast, but $254 million below the Budget 2008 amount. 
The increase from the second Quarterly Report reflects $1 billion of borrowings to 
support early commencement of the accelerated capital projects expected over the 
next few years. Significant changes in debt since the second Quarterly Report are 
shown in Table 4.7, and further details on the provincial debt forecast are shown in 
Table 4.13.


Table 4.7   2008/09 Provincial Debt Update


($ millions) Q1
Updates


Q2
Updates


Q3
Updates


Total
Changes


Provincial debt – Budget 2008  Fiscal Plan (February 19, 2008) ……………… 37,741 37,741


Provincial debt – first Quarterly Report  (September 12, 2008) ……………… 36,721
Provincial debt – second Quarterly Report  (November 24, 2008) …………… 36,452
Taxpayer-supported changes:


Government operating – mainly cash (bonus bids) and revenue
improvements ……………………………………………………………………… (1,071)   -            100       (971)      


Education facilities – mainly lower opening debt at March 31, 2008 
and updated capital spending …………………………………………………… (54)        20         (29)        (63)        


Health facilities – mainly lower opening debt at March 31, 2008 
and updated capital spending …………………………………………………… (86)        35         (74)        (125)      


Transportation – mainly lower opening debt at March 31, 2008 
and updated capital spending …………………………………………………… 22         32         (156)      (102)      


Other changes – updated capital spending and capital spending
contingencies ……………………………………………………………………… 46         (1)          167       212        


Accelerated capital projects ………………………………………………………… - - 1,000 1,000


Total taxpayer-supported ……………………………………………………… (1,143) 86 1,008 (49)


Self-supported changes:
BC Hydro – mainly impact of cash flows from operations ………………….…… 101       (98)        126       129        
BC Transmission – impact of improved cash flows ………………….…………… -            (6)          -            (6)          
Columbia River power projects – impact of improved cash flows ……………… (34)        -            -            (34)        
Post-secondary institutions' subsidiaries – higher debt balance  


at March 31, 2008 ………………………………………………………………… 56         (1)          1           56          
Warehouse borrowing program …………………………………………………… - - 400 400


Total self-supported …………………………………………………………… 123 (105) 527 545
Forecast allowance – reduction to match income statement ………………….… - (250) (500) (750)


Total changes ………………………………………………………………………… (1,020) (269) 1,035 (254)
Provincial debt – first Quarterly Report ………………………………………… 36,721
Provincial debt – second Quarterly Report ……………………………………… 36,452
Provincial debt – third Quarterly Report ………………………………………… 37,487 37,487
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Table 4.8   2008/09 Operating Statement


Actual Actual
($ millions) Budget Actual Variance 2007/08 Budget Forecast Variance 2007/08


Revenue ………………………………………… 28,506    28,801    295      29,065    38,490    38,455    (35)       39,831    
Expense …………….....…....………………..… (27,424) (27,217) 207 (25,682) (37,690) (38,405) (715) (36,945)


Surplus before forecast allowance ……… 1,082      1,584      502      3,383      800         50           (750)     2,886      
Forecast allowance …………………………… - - - - (750) - 750 -


Surplus …………………………………………… 1,082      1,584      502      3,383      50           50           -          2,886      


Accumulated surplus beginning of the year … 5,793 7,086 1,293 4,076 5,793 7,086 1,293 4,200
Accumulated surplus before 


comprehensive income ……………………… 6,875      8,670      1,795   7,459      5,843      7,136      1,293   7,086      
Accumulated other comprehensive income


from self-supported Crown agencies ……… 447 88 (359) 338 447 163 (284) 365
Accumulated surplus end of period ………… 7,322 8,758 1,436 7,797 6,290 7,299 1,009 7,451


Year-to-Date to December 31 Full Year
2008/09 2008/09


Table 4.9   2008/09 Revenue by Source


Actual Actual 
($ millions) Budget Actual Variance 2007/08 Budget Forecast Variance 2007/08


Taxation
Personal income ………………………………… 4,979     4,674     (305)    4,998     6,700      6,219      (481)     6,956      
Corporate income ……………………………… 1,065     1,059     (6)        1,055     1,343      2,037      694      2,250      
Social service …………………………………… 4,012     3,824     (188)    3,862     5,284      4,998      (286)     5,072      
Fuel ……………………………………………… 721        684        (37)      713        957         912         (45)       935         
Carbon …………………………………………… 220        192        (28)      -             338         300         (38)       -             
Tobacco ………………………………………… 550        520        (30)      549        705         713         8          692         
Property ………………………………………… 1,384     1,377     (7)        1,313     1,861      1,840      (21)       1,795      
Property transfer ………………………………… 818        622        (196)    859        1,020      735         (285)     1,068      
Other 1 …………………………………………… 476 508 32 472 601 610 9 638


14,225 13,460 (765) 13,821 18,809 18,364 (445) 19,406
Natural resources


Natural gas royalties ……..…………………...… 845        1,212     367     811        1,165      1,376      211      1,132      
Forests …………………………………………… 710        494        (216)    810        952         587         (365)     1,087      
Other natural resource 2………………………… 1,198 1,654 456 1,159 1,606 2,048 442 1,559


2,753 3,360 607 2,780 3,723 4,011 288 3,778
Other revenue


Medical Services Plan premiums ……………… 1,179     1,185     6         1,165     1,571      1,577      6          1,557      
Other fees 3……………………………………… 1,808     1,786     (22)      1,737     2,505      2,430      (75)       2,429      
Investment earnings …………………………… 336        593        257     764        884         839         (45)       1,139      
Miscellaneous 4 ………………………………… 1,845 1,826 (19) 1,854 2,509 2,474 (35) 2,617


5,168 5,390 222 5,520 7,469 7,320 (149) 7,742
Contributions from the federal government        


Health and social transfers …………………… 3,595     3,518     (77)      3,686     4,794      4,693      (101)     4,614      
Other federal contributions 5………………… 707 730 23 840 1,015 1,223 208 1,317


4,302 4,248 (54) 4,526 5,809 5,916 107 5,931
Commercial Crown corporation net income


BC Hydro ………………………………………… 255        369        114     351        358         357         (1)        370         
Liquor Distribution Branch ……………………… 693       713      20     690      854       867         13       858
BC Lotteries (net of payments to the


federal government) ………………………… 819       807 (12)    812      1,101    1,101      -         1,080
ICBC 6………………………………….………… 220        396        176     531        272         459         187      633         
Other ……………………………………………… 71 58 (13) 34 95 60 (35) 33


2,058 2,343 285 2,418 2,680 2,844 164 2,974
Total revenue …………………………………… 28,506 28,801 295 29,065 38,490 38,455 (35) 39,831
1


2


3


4


5


6


Columbia River Treaty, Land sales/bonus bids, other energy and minerals, water rental and other resources.
Corporation capital, insurance premium and hotel room taxes. 


Year-to-Date to December 31 Full Year
2008/09 2008/09


Post-secondary, healthcare-related, motor vehicle, and other fees.


Includes asset dispositions, reimbursements for health care and other services provided to external agencies, and other recoveries.


Includes contributions for health, education, community development, housing and social service programs, and transportation projects.
The year to date figures reflect ICBC's budget and results for the April to December period. The full-year forecast represents ICBC's earnings during 
government's fiscal year.  On ICBC's fiscal year basis (December), the outlook is - 2008 (budget): $272 milion; 2008 (forecast): $498 million.







Budget and Fiscal Plan – 2009/10 to 2011/12


 2008/09 Revised Financial Forecast (Third Quarterly Report) 115


Table 4.10   2008/09 Expense By Function 1


Actual Actual 
($ millions) Budget Actual Variance 2007/08 Budget Forecast Variance 2007/08


Health:


Medical Services Plan ………………………… 2,418      2,645      227       2,326      3,375      3,367      (8)          3,247
Pharmacare …………………………………… 814         806         (8)          764         1,018      1,018      -            955
Regional services ……………………………… 6,982      7,112      130       6,553      9,630      9,675      45         9,038
Other healthcare expenses 2………………… 535 642 107 619 861 1,011 150 996


10,749 11,205 456 10,262 14,884 15,071 187 14,236


Education:


Elementary and secondary …………………… 3,972      4,058      86         3,840      5,711      5,687      (24)        5,521
Post-secondary ………………………………… 3,068      3,211      143       3,055      4,322      4,418      96         4,303
Other education expenses 3…………………… 120 47 (73) 114 173 133 (40) 165


7,160 7,316 156 7,009 10,206 10,238 32 9,989


Social services:


Social assistance 2,3…………………………… 1,126      1,116      (10)        1,374      1,349      1,343      (6)          1,297
Childcare services 2…………………………… 1,025      1,003      (22)        782         1,142      1,103      (39)        992
Community living and other services ………… 318 257 (61) 68 802 901 99 757


2,469 2,376 (93) 2,224 3,293 3,347 54 3,046
Protection of persons and property …………… 1,192      1,128      (64)        1,067      1,509      1,519      10         1,579
Transportation …………………………………… 1,011      998         (13)        988         1,348      1,429      81         1,379
Natural resources and economic


development …………………………………… 1,324      1,131      (193)      1,192      1,766      1,670      (96)        1,974
Other ………………………………..…………… 1,316      994         (322)      842         1,429      1,821      392       1,398
Contingencies …………………………………… -              -              -            4             325         467         142       -
General government …………………………… 509         470         (39)        447         672         684         12         669
Debt servicing costs ……………………………… 1,694 1,599 (95) 1,647 2,258 2,159 (99) 2,231


Subtotal ……………………………………… 27,424    27,217    (207)      25,682    37,690    38,405    715       36,501
Climate Action Dividend ………………………… -              -              -            -              -              -              -            440
Negotiating Framework incentive payments … - - - - - - - 4


Total expense …………………………………… 27,424 27,217 (207) 25,682 37,690 38,405 715 36,945


1


2


3


Amounts have been restated to reflect government's accounting policies in effect at March 31, 2008.
Payments for healthcare services by the Ministry of Housing and Social Development and the Ministry of Children and Family 
Development made on behalf of their clients are reported in the Health function.
Payments for training costs by the Ministry of Housing and Social Development made on behalf of its clients are reported in the
Education function.


Year-to-Date to December 31 Full Year
2008/09 2008/09
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Table 4.11   2008/09 Expense by Ministry, Program and Agency


Actual Actual 
($ millions) Budget Actual Variance 2007/08 Budget Forecast Variance 2007/08


Office of the Premier ……………………………… 10          10          -          10          14          14          -          13          
Aboriginal Relations and Reconciliation ………… 39          36          (3)        30          62          62          -          87          
Advanced Education and Labour Market 


Development …………………………………… 1,652    1,615 (37) 1,544   2,206   2,187     (19) 2,087
Agriculture and Lands ……………………………… 133        152        19       122        289        249        (40)      234        
Attorney General …………………………………… 414        405        (9)        382        546        546        -          500        
Children and Family Development ……………… 989        983        (6)        902        1,326     1,326     -          1,237     
Community Development ………………………… 199        176        (23)      155        238        238        -          241        
Education …………………………………………… 3,930     3,912     (18)      3,810     5,313     5,311     (2)        5,141     
Energy, Mines and Petroleum Resources ……… 56          41          (15)      32          73          72          (1)        67          
Environment ………………………………………… 189        168        (21)      142        271        259        (12)      228        
Finance ……………………………………………… 164        153        (11)      160        229        226        (3)        229        
Forests and Range ………………………………… 593        552        (41)      691        806        770        (36)      941        
Health Services …………………………………… 10,301   10,312   11       9,500     13,530   13,530   -          12,783   
Healthy Living and Sport ………………………… 49          47          (2)        40          72          66          (6)        79          
Housing and Social Development ………………… 1,981     1,974     (7)        1,823     2,665     2,665     -          2,507     
Labour and Citizens' Services …………………… 82          56          (26)      50          102        102        -          87          
Public Safety and Solicitor General ……………… 463        479        16       478        625        625        -          695        
Small Business, Technology, and


Economic Development ……………………… 52         35 (17) 39        67        67          - 71
Tourism, Culture and the Arts …………………… 305        335        30       54          353        349        (4)        74          
Transportation and Infrastructure ………………… 630 612 (18) 564 841 841 - 761


Total ministries and Office of the Premier … 22,231   22,053   (178)    20,528   29,628   29,505   (123)    28,062   
Management of public funds and debt …………… 948        902        (46)      908        1,262     1,212     (50)      1,142     
Contingencies ……………………………………… -             4            4         4            375        375        -          91          
Legislative and other appropriations ……………… 91 90 (1) 59 142 142 - 112


Subtotal ………………………………………… 23,270   23,049   (221)    21,499   31,407   31,234   (173)    29,407   
Priority spending initiatives ………………………… - - - - - 622 622 885


Consolidated revenue fund total expense …… 23,270 23,049 (221) 21,499 31,407 31,856 449 30,292
Expenses recovered from external  entities …… 1,414 1,460 46 1,496 1,885 2,186 301 2,282
Externally-funded service delivery agency 


expense:
School districts ……………………………………… 40          131        91       37          410        378        (32)      380        
Post-secondary institutions ……………………… 1,660     1,544     (116)    1,402     2,254     2,224     (30)      1,904     
Health authorities and hospital societies ………… 295        360        65       366        619        650        31       767        
Other service delivery agencies ………………… 745 673 (72) 882 1,115 1,111 (4) 1,320


2,740 2,708 (32) 2,687 4,398 4,363 (35) 4,371
Total expense ……………………………………… 27,424 27,217 (207) 25,682 37,690 38,405 715 36,945


Year-to-Date to December 31
2008/09


Full Year
2008/09
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Table 4.12   2008/09 Capital Spending


Actual Actual


 ($ millions) Budget Actual Variance 2007/08 Budget Forecast Variance 2007/08


Taxpayer-supported
Education


Schools (K–12) ……………………………… 331        307        (24)        285        441        442        1           380         
Post-secondary …………………………… 530        417        (113)      529        706        666        (40)        782         


Health ………………………………………… 417        372        (45)        343        924        910        (14)        881         
BC Transportation Financing Authority …… 663        706        43         658        884        956        72         884         
Transportation Investment Corporation …… -             -             -            -             -             -             -            -             
BC Transit …………………………………… 56          56          -            20          74          74          -            37           
Vancouver Convention Centre 


expansion project …………………………… 225        187        (38)        183        288        251        (37)        251         
BC Place rejuvenation ……………………… -             13          13         -             -             38          38         -             
Government ministries ……………………… 186        183        (3)          158        286        436        1 150       335         
Other 2………………………………………… 43          78          35         75          56          125        69         122         
Accelerated infrastructure projects ………… -             -             -            -             -             55          55         -             
Capital spending contingencies …………… - - - - 200 180 (20) -


Total taxpayer-supported ………………… 2,451 2,319 (132) 2,251 3,859 4,133 274 3,672


Self-supported
BC Hydro ……………………………………… 1,260     1,032     (228)      788        1,663     1,596     (67)        1,072      
BC Transmission Corporation ……………… 15          12          (3)          58          21          18          (3)          70           
Columbia River power projects 3…………… 28          26          (2)          12          19          38          19         29           
BC Rail ………………………………………… 23          9            (14)        19          30          10          (20)        20           
ICBC …………………………………………… 27          22          (5)          20          30          25          (5)          23           
BC Lotteries …………………………………… 93          71          (22)        46          124        112        (12)        60           
Liquor Distribution Branch …………………… 16 7 (9) 7 20 19 (1) 18


Total self-supported ………………………… 1,462 1,179 (283) 950 1,907 1,818 (89) 1,292


Total capital spending ……………………… 3,913 3,498 (415) 3,201 5,766 5,951 185 4,964
1


2


3 Joint ventures of the Columbia Power Corporation and Columbia Basin Trust.


Includes BC Housing Management Commission, Provincial Rental Housing Corporation, Rapid Transit Project 2000, BC Transit and other service delivery 
agencies.


Year-to-Date to December 31


2008/09


Full Year


2008/09


Includes Supplementary Estimates  of $80 million.
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Table 4.13   2008/09 Provincial Debt 1


Actual Actual
($ millions) Budget Actual Variance 2007/08 Budget Forecast Variance 2007/08


Taxpayer-supported debt
Provincial government operating …… 7,617 5,261 (2,356) 8,126 7,408 6,437 (971) 8,264
Other taxpayer-supported debt 


(mainly capital)
Education 2


Schools ………………………………… 5,166      5,084      (82)         4,862      5,235      5,195      (40)         4,906      
Post-secondary institutions …………… 3,472 3,407 (65) 3,163 3,520 3,497 (23) 3,314


8,638 8,491 (147) 8,025 8,755 8,692 (63) 8,220
Health 2……………………………………… 3,804 3,447 (357) 3,057 3,945 3,820 (125) 3,345
Highways and public transit


BC Transportation Financing
Authority ……………………………… 4,564      4,322      (242)       3,744      4,722      4,638      (84)         3,948      


Public transit …………………………… 940         920         (20)         913         950         930         (20)         897         
SkyTrain  extension …………………… 1,153      1,153      -             1,153      1,153      1,153      -             1,153      
BC Transit ……………………………… 91 95 4 92 91 93 2 84


6,748 6,490 (258) 5,902 6,916 6,814 (102) 6,082
Other


Social housing 3………………………… 212         307         95          217         211         309         98          218         
Homeowner Protection Office ………… 163         147         (16)         121         173         149         (24)         132         
Other 4…………………………………… 321         346         25          291         333         471         138        318         
Accelerated capital projects …………… - - - - - 1,000 1,000 -


696 800 104 629 717 1,929 1,212 668


Total other taxpayer-supported …… 19,886 19,228 (658) 17,613 20,333 21,255 922 18,315


Total taxpayer-supported debt ………… 27,503 24,489 (3,014) 25,739 27,741 27,692 (49) 26,579


Self-supported debt
Commercial Crown corporations 


BC Hydro ………………………………… 8,351      8,813      462        7,645      8,876      9,005      129        7,633      
BC Transmission Corporation ………… 83           74           (9)           85           79           73           (6)           86           
Columbia River power projects 5……… 236         208         (28)         224         241         207         (34)         219         
Liquor Distribution Branch …………… 2             2             -             2             1             1             -             2             
Post-secondary institutions' 


subsidiaries …………………………… 53 109 56 53 53 109 56 108


8,725      9,206      481        8,009      9,250      9,395      145        8,048      
Warehouse borrowing program ………… - 1,051 1,051 55 - 400 400 -


Total self-supported debt ………………… 8,725 10,257 1,532 8,064 9,250 9,795 545 8,048
Forecast allowance ……………………… - - - - 750 - (750) -


Total provincial debt ……………………… 36,228 34,746 (1,482) 33,803 37,741 37,487 (254) 34,627


1


2


3


4


5


2008/09 2008/09


Debt is after deduction of sinking funds and unamortized discounts, and excludes accrued interest.  Government direct and fiscal agency accrued interest is 
reported in the government's accounts as an accounts payable.
Includes debt and guarantees incurred by the government on behalf of school districts, universities, colleges and health authorities/hospital societies (SUCH),
and debt directly incurred by these entities.
Includes the BC Housing Management Commission and the Provincial Rental Housing Corporation.


Year-to-Date to December 31 Full Year


Includes debt of other taxpayer-supported Crown corporations and agencies and fiscal agency loans to local governments.  Also includes student loan
guarantees, loan guarantees to agricultural producers, guarantees under economic development and home mortgage assistance programs, and loan 
guarantee provisions.
Joint ventures of the Columbia Power Corporation and Columbia Basin Trust.
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Table 4.14   2008/09 Statement of Financial Position
Actual Year-to-Date Forecast


March 31, December 31, March 31,
($ millions) 2008 2008 2009


Financial assets
Cash and temporary investments ………………………………………………… 5,951        5,252          6,028
Other financial assets ……………………………………………………………… 8,233          8,684          8,572          
Sinking funds ………………………………………………………………………… 2,649          2,139          2,152          
Investments in commercial Crown corporations:


Retained earnings ………………………………………………………………… 5,090         5,636         5,718         
Recoverable capital loans ………………………………………………………… 7,719 8,889 9,080


12,809 14,525 14,798
29,642 30,600 31,550


Liabilities
Accounts payable and accrued liabilities ………………………………………… 7,955        7,097          8,104
Deferred revenue …………………………………………………………………… 7,136        9,190          8,757
Debt:


Taxpayer-supported debt ………………………………………………………… 26,579       24,489       27,692       
Self-supported debt ……………………………………………………………… 8,048         10,257       9,795         
Forecast allowance ……………………………………………………………… - - -


Total provincial debt ………………………………………………………………… 34,627       34,746       37,487       
Add: debt offset by sinking funds ……………………………………………… 2,649          2,139          2,152          
Less : guarantees and non-guaranteed debt …………………………………… (442) (425) (422)


Financial statement debt …………………………………………………………… 36,834 36,460 39,217
51,925 52,747 56,078


Net liabilities ………………………………………………………………………… (22,283)       (22,147)       (24,528)       
Capital and other non-financial assets


Tangible capital assets ……………………………………………………………… 28,933        30,009        30,980        
Other non-financial assets ………………………………………………………… 801 896 847


29,734 30,905 31,827
Accumulated surplus (deficit)……………………………..……………………… 7,451 8,758 7,299


                    Changes in Financial Position
Year-to-Date Forecast


December 31, March 31,
($ millions) 2008 2009


(Surplus) deficit for the year ………………………………………………………………………… (1,584)         (50)              
Comprehensive income (increase) decrease ……………………………………………………… 277 202


(Increase) decrease in accumulated surplus …………………………………………………………… (1,307) 152
Capital and other non-financial asset changes:


Increase in taxpayer-supported capital investments ……………………………………………… 2,319         4,133         
Less: amortization and other accounting changes ……………………………………………… (1,243) (2,086)
Change in net capital assets ……………………………………………………………………… 1,076          2,047          


Increase (decrease) in other non-financial assets ………………………………………………… 95 46
1,171 2,093


Increase (decrease) in net liabilities  ....................................................................................... (136) 2,245
Investment and working capital changes:


Increase (reduction) in cash and temporary investments ………………………………………… (699)            77               
Increase in total investment in commercial Crown corporations:


Increase (decrease) in retained earnings ………………………………………………………… 546            628
Self-supported capital investments ……………………………………………………………… 1,179         1,818
Less: loan repayments and other accounting changes ………………………………………… (9) (457)


1,716          1,989
Other working capital changes ……………………………………………………………………… (1,255) (1,928)


(238) 138
Increase (decrease) in financial statement debt ………………………………………………… (374)            2,383          


(Increase) decrease in sinking fund debt …………………………………………………………… 510             497
Increase (decrease) in guarantees and non-guaranteed debt …………………………………… (17) (20)


Increase (decrease) in  total provincial debt ……………………………………………………… 119 2,860











Budget and Fiscal Plan – 2009/10 to 2011/12


Tables:


Tax Expenditures ..................................................................................................................................122
A1.1 Social and Income Transfer Programs – Tax Expenditure ...................................................124
A1.2 Economic Development and Business Programs – Tax Expenditure .................................126
A1.3 Environmental Protection Programs – Tax Expenditure ......................................................126


A2   Interprovincial Comparisons of Tax Rates – 2009 .......................................................................127


A3   Comparison of Provincial and Federal Taxes by Province – 2009 .............................................128


A4   Interprovincial Comparisons of Provincial Personal Income Taxes Payable – 2009 .................130


A5   Summary of Revenue Measures from July 30, 2001 to February 17, 2009 ................................131


A6   Operating Statement – 2005/06 to 2011/12 .................................................................................135


A7   Revenue by Source – 2005/06 to 2011/12 ...................................................................................136


A8   Expense by Function – 2005/06 to 2011/12 ................................................................................137


A9   Service Delivery Agency Operating Results – 2005/06 to 2011/12 ............................................138


A10  Material Assumptions – Revenue .................................................................................................140


A11  Natural Gas Price Forecasts: 2009/10 to 2011/12 .......................................................................145


A12  Material Assumptions – Expense .................................................................................................146


A13  Full-Time Equivalents (FTEs) – 2005/06 to 2011/12 ..................................................................148


A14  Capital Spending – 2005/06 to 2011/12 ......................................................................................149


A15  Statement of Financial Position – 2005/06 to 2011/12 ...............................................................150


A15a Changes in Financial Position – 2005/06 to 2011/12 .................................................................151


A16  Provincial Debt Summary – 2005/06 to 2011/12 ........................................................................152


A17  Key Provincial Debt Indicators – 2005/06 to 2011/12 ................................................................153


APPENDICES







122 Appendices


Budget and Fiscal Plan – 2009/10 to 2011/12


A1:  Tax Expenditures


 Introduction


 A tax expenditure is the reduction in revenues from delivering government programs 
or benefits through the tax system rather than through voted budget appropriations. 
Tax expenditures are usually made by offering special tax rates, exemptions, or 
tax credits. Governments introduce tax expenditures primarily to achieve social 
policy objectives such as transfers to lower income families or to promote economic 
development and job creation.


 Reporting tax expenditures improves government accountability by providing a more 
complete picture of government activities. The tax expenditure appendix outlines 
major tax expenditures for the 2008/09 fiscal year. It does not include tax expenditures 
introduced or expanded in Budget 2009. These are described in Part 2: Tax Measures.


 The Role of Tax Expenditure Programs


 Using the tax system to deliver programs can reduce administration costs and 
compliance costs for recipients. In certain situations, the tax system allows intended 
beneficiaries to be readily identified from information that is already collected. In 
these cases setting up a separate expenditure program would result in costly overlap 
and duplication of effort. An example is the provincial sales tax credit, which is 
delivered through the income tax system. If this were a direct provincial expenditure 
program, a provincial agency or office would have to be established to duplicate 
much of the work already done by the Canada Revenue Agency. In addition, it would 
require individuals to undertake a separate, time-consuming application process in 
order to qualify for the benefit.


 There are, however, several potential drawbacks to tax expenditure programs. First, 
their overall cost often receives less public scrutiny than is the case for spending 
programs because annual budget appropriations by the legislature are not typically 
required. Second, tax expenditure programs do not always effectively target those who 
are intended to benefit from them. Some expenditure programs that are intended to 
provide tax relief for low income earners may, in reality, confer the greatest benefit on 
high income earners who pay the most taxes. Sales tax exemptions, for example, often 
provide a greater absolute benefit to those with higher incomes because they have 
more to spend on consumer products. Finally, costs are often more difficult to control 
under a tax expenditure program because the benefits tend to be more open ended 
and enforcement is often more difficult than for spending programs.


 Tax Expenditure Reporting


 Not all tax reductions, credits and exemptions are classed as tax expenditures. 
Three criteria were used to choose those features of the tax system that should be 
reported as tax expenditures.


 First, the emphasis is on tax reductions, exemptions and refunds that are close 
equivalents to spending programs. By implication, the list does not include tax 
measures designed to meet broad tax policy objectives such as improving fairness 
in the tax system, or measures designed to simplify the administration of the tax. 
The list also does not include items that are generally excluded from a particular tax 
base. For example, most services are excluded from provincial sales taxes, which are 
primarily designed to apply to purchases of goods.
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 Second, revenues raised under provincial government authority that are turned over to 
agencies outside of government are not reported as tax expenditures in this appendix. 
This includes, for example, the hotel room tax revenues transferred to Tourism BC.


 Third, smaller items of less than $2 million are generally not included. Where practical, 
smaller items have been presented together as an aggregate figure.


 British Columbia Tax Expenditure Programs


 The following tables report tax expenditure estimates.


 For presentation purposes, British Columbia tax expenditures have been broken into 
three broad categories.


: These include tax expenditures 
that are offered as part of government’s mix of health, education, housing, income 
transfer and family related programs. Examples include the BC Family Bonus, the 
home owner grant, the sales tax exemption for children’s clothing and the income 
tax credit for medical expenses.


: This category includes 
tax preferences for small businesses and measures to encourage new private sector 
investment.


: There are relatively few tax 
expenditures in this category because environmental protection is now generally 
based on the principle of “polluter pay”, such as the lead-acid battery levy. 
However, environmental tax expenditures include, for example, a sales tax 
exemption for bicycles and a fuel tax exemption for certain alternative fuels.


 Each category has its own table of tax expenditure estimates. Within each table, the 
list of tax expenditures delivered through the income tax system has been separated 
into two sub-categories.


Provincial Measures: This includes all major tax expenditures that are under 
provincial policy control.


Federal Measures: British Columbia shares the cost of some federal income tax 
expenditure programs because, under the tax collection agreement between British 
Columbia and the federal government, the province has agreed to maintain a 
consistent income tax base with the federal government in the interest of reducing 
administrative and compliance costs.


 The cost of individual tax expenditures cannot be added together to reach a total tax 
expenditure figure for two reasons:


program could increase or decrease the cost of another; and


make, which in turn would affect the cost estimates.


 The estimates for each tax expenditure are based on a static analysis of the costs and 
do not take into account any behavioural changes which could change the cost over 
time. In addition, all estimates are recalculated each year using current data sources 
and using refinements to the methods of estimation which can result in significant 
changes to the value of a given tax expenditure from prior years’ reports.
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Table A1.1  Social and Income Transfer Programs – Tax Expenditure


($ millions)


Provincial Sales Tax 1


Exemptions for the following items:
• Food (basic groceries, snack foods, candies, soft drinks and restaurant meals) ………………………. 991                
• Residential fuels (electricity, natural gas, fuel oil, etc.) ..................………………………………………… 211                
• Prescription and non-prescription drugs, vitamins and certain other health care products
  and appliances …………………………………………………………………………………………………. 165                
• Children's clothing and footwear ....................................………………………………………………….… 34                  
• Clothing patterns, fabrics and notions ....................................................………………………………… 4                    
• Specified school supplies ......................................................................…………………………………… 55                  
• Books, magazines and newspapers .......................................................………………………………… 63                  
• Basic telephone and cable service .........................................................………………………………… 82                  
• "1-800" and equivalent telephone services .........................................…………………………………… 9                    
• Specified safety equipment .......................................................................……………………………… 11                  
• Labour to repair major household appliances, clothing and footwear ....………………………………… 8                    
• Miscellaneous consumer exemptions (e.g. used clothing under $100) …………………………………. 4                    
• Livestock for human consumption and feed, seed and fertilizer …………………………………………… 47                  


Personal Income Tax
Provincial Measures
BC Family Bonus 2................................................................…………………………………………………… 12                  
BC Low Income Climate Action Tax Credit ……………………………………………………………………… 106                
Sales Tax Credit .......................................................................................…………………………………… 53                  
Political contributions tax credit ..............................................................……………………………………… 1                    
Provincial Non-Refundable Credits: 3


• Charitable donations tax credit .....................................................………………………………………… 174                
• Tax credits for tuition and education ..........….........................……………………………………………… 44                  
• Tax credits for disabilities and medical expenses ..................................………………………………… 59                  
• Pension income tax credit ......................................................................………………………………… 22                  
• Credit for persons older than 65 years ...................................................………………………………… 50                  
• Married and equivalent-to-married credits ..............................................………………………………… 70                  
• Tax credit for Canada Pension Plan contributions .................................………………………………… 122                
• Tax credit for Employment Insurance premiums paid ............................………………………………… 41                  


2008/09
Estimated Cost
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Table A1.1  Social and Income Transfer Programs – Tax Expenditure – Continued


($ millions)


Federal Measures 4


• Deduction and inclusion of alimony and child support payments ...........………………………………… 5                    
• Child care expense deduction ..............................................................…………………………………… 31                  
• Exemption from capital gains up to $500,000 for small businesses and family farms .......................... 38                  
• Deduction for residents of northern and isolated areas .........................………………………………… 6                    
• Non-taxation of employer-paid insurance premiums for group private health and welfare plans ......... 115                
• Tax Free Savings Accounts …………………………………………………………………………………… 1                    
• Registered Retirement Savings Plans: 5


• exemption for – contributions …………………………………………………………………… 354   
– investment earnings ….....……………………..…...….......………………… 346   


• taxation of       – withdrawals ......……………………….........…...….....……..………………… (202)  
Total ...........................………..............................................…………..……………… 498                


• Registered Pension Plans: 5


• exemption for – contributions …………………………………………………………………… 380   
– investment earnings …………………………………………………………… 624   


• taxation of – withdrawals ……………………………………………………………………… (295)  
Total ..........................................................................…………..……………………… 709                


Corporation Income Tax 6


Charitable donations deduction ...................................................................…………………………………… 20                  


School and Rural Area Property Tax 7


Home Owner Grant ..........................................................................….........…………………………………… 678                
Exemption for places of  worship ..............................................................……………………………………… 9                    


Property Transfer Tax
Exemption for first-time home buyers .......................................................……………………………………… 66                  
Exemptions for the following:
• Property transfers between related individuals .................................…………………………………….….. 68                  
• Property transfers to municipalities, regional districts, hospital districts, library boards,
  school boards, water districts and educational institutions ……………………………………………………… 12                  
• Property transfers to charities registered under the Income Tax Act (Canada) .......................................... 8                    
1


2


3


4


5


6


7


2008/09 
Estimated Cost


Estimates of the cost of sales tax measures are based on most current information available. 


The $12 million represents the tax expenditure portion of the program's cost. The tax expenditure portion represents family bonus payments that 
effectively reduce the recipient's personal income tax.  The remaining cost of the program, including recoveries and administration costs, of $12 million 
for 2008/09, is presented in the BC Family Bonus Vote because it represents payments to families which exceed their provincial income tax liabilities.  In 
2008/09, the total program cost was $24 million.


Provincial non-refundable credits are generally based on estimates of credit claims by British Columbia residents. 
The estimates show provincial revenue losses only.  They are based on estimates of projected federal losses contained in Government of Canada: Tax 
Expenditures and Evaluations, 2008.  British Columbia personal income tax expenditures for the federal measures are based on the amounts claimed by 
British Columbia residents for the measure and the relevant provincial tax rates for the period. Certain tax expenditure items have been excluded where 
no data were available or the amounts were immaterial.
Registered retirement savings plans and registered pension plans are treated in the same way as in the federal tax expenditure report.  The tax 
expenditure associated with these schemes is presented as the amount of tax that would otherwise be paid in the year of deferral, were the deferral not 
available.  However, this type of estimate overstates the true costs of these preferences because taxes are eventually paid, including tax on investment 
earnings.  An estimate that does not overstate these costs would, however, be difficult to develop and would require some largely speculative 
assumptions.


The deduction offered for corporate charitable donations is a federal measure, but the estimate shows only the provincial revenue loss. This is calculated 
from the federal revenue loss by applying British Columbia's share of corporate taxable income and the relevant tax rates to the federal estimate.


The property tax estimate is for the 2008 calendar year, and includes only school and rural area property taxes levied by the province.  The home owner 
grant cost is shown for the 2008/09 fiscal year.
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Table A1.2  Economic Development and Business Programs – Tax Expenditure


($ millions)
Fuel Tax


Tax exemption for international flights carrying cargo .................................………………………………… 2                    
Tax exemption for family farm trucks (on road) .………………………………………………………………… 5                    
Tax exemption for compressor fuel used to transmit natural gas from wellhead to processing plant ........ 14                  


Personal Income Tax
Training tax credit …………………………………………………………………………………………………… 15                  
Venture capital tax credit .............................................................................………………………………… 25                  
Employee venture capital tax credit ..........................................................…………………………………… 2                    
BC mining flow-through tax credit ………………………………………………………………………………… 16                  


Corporation Income Tax 
Provincial Measures
Training tax credit …………………………………………………………………………………………………… 5                    
Film and video tax credit ……...…...………..................................................………………………………… 76                  
Production services tax credit ….....………..................................................………………………………… 116                
International financial activities tax refund 1................................................…………………………………… 20                  
Scientific Research and Experimental Development Tax Credit ……………………………………………… 136                
Mining Exploration Tax Credit ……………………………………………………………………………………. 10                  


School and Rural Area Property Taxation 2


Assessment exemption of $10,000 for industrial and business properties .…………………………………. 8                    
Overnight tourist accommodation assessment relief .........................……………………………………....... 3                    
Exemption for property used for pollution abatement 3................................................……………………… 6                    


1


2


3


Table A1.3  Environmental Protection Programs – Tax Expenditure


($ millions)
Provincial Sales Tax


Exemptions for the following items:
• Bicycles ………………………………………...................................…………………………………….…. 8                    
• Specified energy conservation equipment 1.................................................……………………………… 26                  
• Hybrid electric and fuel efficient passenger vehicles  ……….......................................................……… 27                  


Fuel Tax
Tax exemption for alternative fuels ............................................................…………………………………… 17                  


1


The property tax exemption for most land and improvements used in pollution abatement equipment was removed for 1997, but existing properties which 
were exempt in 1996 remain exempt under grandparenting provisions.


2008/09
Estimated Cost


Includes all energy conservation/energy efficient equipment: ENERGY STAR items, energy efficient water heaters, insulation material, polystyrene 
forming blocks used in construction industry and similar material that prevents heat loss from a building.


2008/09
Estimated Cost


Includes employee income tax refunds.


Estimates are for the 2008 calendar year and include only school and rural area property taxes levied by the province.
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Table A2   Interprovincial Comparisons of Tax Rates – 2009
  (Rates known as of February 6, 2009) 1


Corporation income tax 
(per cent of taxable income) 2


General rate………………… 11 10 12 13 14 11.9 13 16 16 14
Manufacturing rate…………. 11 10 10 13 12 11.9 13 16 16 5
Small business rate………… 2.5 3 4.5 1 5.5 8.0 5 5 3.2 5
Small business threshold 3


   ($000s)………………..…… 400 460 500 400 500 400 500 400 400 400
Corporation capital tax 4


Non-financial………………… Nil Nil Nil .1/.3 .225 .24 Nil .25 Nil Nil
Financial…………………….. .67/2.0 Nil .7/3.25 3.0 .54/.675 .48 3.0 4.0 5.0 4.0


Health care premiums 5


Individual/family……………… 54/108 Nil Nil Nil Nil Nil Nil Nil Nil Nil


Payroll tax 6 (per cent)…………. Nil Nil Nil 2.15 1.95 4.26 Nil Nil Nil 2.0


Insurance premium tax
(per cent) 7……………………..… 2-4.4 2-3 3-4 2-3 2-3.5 2-3 2-3 3-4 3.5 4
Fuel tax (cents per litre) 8


Gasoline ………….………… 16.84 9.0 15.0 11.5 14.7 20.4 15.7 20.6 15.8 22.4
Diesel…………………..……… 17.69 9.0 15.0 11.5 14.3 22.7 23.6 21.6 20.2 23.3


Sales tax (per cent) 9


General rate………………… 7 Nil 5 7 8 7.5 8 8 10 8
Liquor 10……………………… 10 Nil 10 7 10, 12 7.5 8 8 37.5 8
Meals……………………….… Nil Nil Nil 7 8 7.5 8 8 10 8
Accommodation……………… 8 4 5 7 5 7.5 8 8 10 8


Tobacco tax (dollars per
carton of 200 cigarettes) 11…..… 37.00 37.00 40.30 40.00 24.70 20.60 28.30 36.60 39.90 41.80


1


2


3 Effective March 31, 2009, Alberta's small business threshold is increased to $500,000.
4


5


6


7


8


9


10


11 The British Columbia rate is increased to $37.00 from $35.80 per carton of 200 cigarettes effective February 18, 2009. Tax rates for Saskatchewan, 
Manitoba, New Brunswick, Nova Scotia and Newfoundland include provincial sales tax.


Tax
Nova
Scotia


New-
foundland


Rates shown are those known as of February 6, 2009 and that are in effect for 2009.


Prince
Edward
Island


British
Columbia Alberta Saskat-


chewan Manitoba Ontario


British Columbia's general corporate income tax rate is reduced to 10.5 per cent effective January 1, 2010 and 10 per cent effective January 1, 2011. 
Manitoba's general corporate income tax rate is reduced to 12 per cent effective July 1, 2009. Prince Edward Island's small business rate is reduced 
to 2.1 per cent effective April 1, 2009 and to 1 per cent effective April 1, 2010. 


Quebec New
Brunswick


Tax rates are provincial rates for fuel used on highways. The British Columbia rate includes 6.75 cents per litre dedicated to the BC Transportation 
Financing Authority and the carbon tax rates of 2.34 cents per litre for gasoline and 2.69 cents per litre for diesel, increasing to 3.51 cents per litre for 
gasoline and 4.04 cents per litre for diesel effective July 1, 2009. The British Columbia rates do not include regional taxes that effectively increase the 
gasoline and diesel tax rates by 6 cents per litre in the South Coast British Columbia transportation service area and by 3.5 cents per litre in the 
Captial Regional District.  The Quebec gasoline rate does not include the 1.5 cent per litre tax collected in the Metropolitan Montreal region.  The tax 
rates for Quebec, New Brunswick, Nova Scotia and Newfoundland include provincial sales tax based on current pump prices. 


The rates shown are statutory rates. Quebec and PEI impose tax on the purchase price including GST.
In Ontario, sellers of liquor at licensed establishments are generally required to charge sales tax at the rate of 10 per cent; however, a rate of 12 per 
cent applies to liquor purchased at beer manufacturers' outlets, Brewers Retail stores, government liquor stores and wine stores.


Ontario's general corporation capital tax no longer applies to corporations primarily engaged in manufacturing and processing and those in the 
resource sectors. Provinces eliminating their general corporation capital taxes include Manitoba, effective December 31, 2010, Ontario, effective
July 1, 2010, and Quebec, effective January 1, 2011. Provinces eliminating their capital tax on financial institutions include British Columbia, effective 
April 1, 2010 and Ontario, effective July 1, 2010. British Columbia's rate for financial institutions is reduced to 0.33 per cent and 1 per cent effective 
April 1, 2009 and to nil effective April 1, 2010.
British Columbia has a two-person rate of $96 and offers premium assistance in the form of lower rates or an exemption from premiums for lower 
income individuals and families.  Ontario and Quebec levy health care contributions as additions to provincial personal income taxes payable.
Provinces with payroll taxes provide payroll tax relief for small businesses.
The lower rate applies to premiums for life, sickness and accident insurance; the higher rate applies to premiums for property insurance including 
automobile insurance. In Ontario and Quebec specific sales taxes also apply to insurance premiums, except those related to individual life and 
health.
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Table A3   Comparison of Provincial and Federal Taxes by Province – 2009


Two Income Family of Four - $90,000 ( $ )
1. Provincial Income Tax……………… 3,565 4,520 4,784 6,811 4,876 7,917 6,908 6,949 6,894 5,987


Net Child Benefits…………………… 0 113 0 -- 0 (1,637) 0 0 -- 0
2. Property Tax - Gross………………… 3,092 2,343 4,226 3,094 4,461 4,523 4,080 3,577 2,813 2,382


                     - Net…………………… 2,522 2,343 4,226 2,494 4,461 4,523 4,080 3,577 2,813 2,382
3. Sales Tax……………………………… 1,253 15 970 1,359 1,728 2,045 1,920 1,919 1,625 1,959
4. Fuel Tax……………………………… 218 135 225 173 221 306 236 309 237 336
5. Net Carbon Tax ……………………… (93) -- -- -- -- - -- -- -- -- --
6. Provincial Direct Taxes……………… 7,465 7,126 10,205 10,837 11,286 13,154 13,144 12,754 11,569 10,664
7. Health Care Premiums/Payroll Tax… 1,296 0 -- 1,935 1,755 3,834 -- -- -- 1,800
8. Total Provincial Tax…………………… 8,761 7,126 10,205 12,772 13,041 16,988 13,144 12,754 11,569 12,464
9. Federal Income Tax………………… 8,160 8,160 8,160 8,160 8,160 8,160 8,160 8,160 8,160 8,160


10. Net Federal GST……………………… 1,290 1,379 1,306 1,230 1,273 1,252 1,200 1,199 1,215 1,225
11. Total Tax……………………………… 18,211 16,665 19,671 22,162 22,474 26,400 22,504 22,113 20,944 21,849


Two Income Family of Four - $60,000
1. Provincial Income Tax……………… 1,594 1,989 1,878 3,640 2,131 3,975 3,464 3,627 3,797 3,205


Net Child Benefits…………………… 0 (283) 0 -- 0 (2,737) 0 0 -- 0
2. Property Tax - Gross………………… 2,251 1,901 2,816 2,501 3,188 3,109 2,269 2,245 2,237 1,640


                     - Net…………………… 1,681 1,901 2,816 1,901 3,188 3,109 2,269 2,245 2,237 1,640
3. Sales Tax……………………………… 983 13 782 1,089 1,385 1,742 1,549 1,542 1,298 1,561
4. Fuel Tax……………………………… 218 135 225 173 221 306 236 309 237 336
5. Net Carbon Tax ……………………… (13) -- -- -- -- -- -- -- -- --
6. Provincial Direct Taxes……………… 4,463 3,755 5,701 6,803 6,925 6,395 7,518 7,723 7,569 6,742
7. Health Care Premiums/Payroll Tax… 1,296 0 -- 1,290 1,170 2,556 -- -- -- 1,200
8. Total Provincial Tax…………………… 5,759 3,755 5,701 8,093 8,095 8,951 7,518 7,723 7,569 7,942
9. Federal Income Tax………………… 3,980 3,980 3,980 3,980 3,980 3,980 3,980 3,980 3,980 3,980


10. Net Federal GST……………………… 1,012 1,151 1,052 985 1,021 1,067 968 964 970 976
11. Total Tax……………………………… 10,751 8,886 10,733 13,058 13,096 13,998 12,466 12,667 12,519 12,898


Two Income Family of Four - $30,000
1. Provincial Income Tax……………… 0 0 0 503 158 (735) 0 765 863 997


Net Child Benefits…………………… 0 (1,212) 0 -- (287) (3,174) 0 0 -- 0
2. Property Tax - Gross………………… 2,251 1,901 2,816 2,501 3,188 3,109 2,269 2,245 2,237 1,640


                     - Net…………………… 1,681 1,901 2,816 1,901 3,188 3,109 2,269 2,245 2,237 1,640
3. Sales Tax……………………………… 740 10 335 822 1,026 1,447 1,186 1,152 971 1,141
4. Fuel Tax……………………………… 145 90 150 115 147 204 157 206 158 224
5. Net Carbon Tax ……………………… (207) -- -- -- -- - -- -- -- -- --
6. Provincial Direct Taxes……………… 2,359 789 3,301 3,341 4,232 851 3,612 4,368 4,229 4,002
7. Health Care Premiums/Payroll Tax… 0 0 -- 645 585 1,278 -- -- -- 600
8. Total Provincial Tax…………………… 2,359 789 3,301 3,986 4,817 2,129 3,612 4,368 4,229 4,602
9. Federal Income Tax………………… 523 523 523 523 523 523 523 523 523 523


10. Net Federal GST……………………… 6 154 21 (13) 0 130 (15) (36) (31) (43)
11. Total Tax……………………………… 2,888 1,466 3,845 4,496 5,340 2,782 4,120 4,855 4,721 5,082


Unattached Individual - $25,000
1. Provincial Income Tax……………… 498 538 977 914 965 708 1,253 1,246 1,416 1,107
2. Property Tax…………...……………… -- -- -- -- -- -- -- -- -- --
3. Sales Tax……………………………… 412 5 333 487 591 730 696 696 571 703
4. Fuel Tax……………………………… 145 90 150 115 147 204 157 206 158 224
5. Net Carbon Tax ……………………… (80) -- -- -- -- - -- -- -- -- --
6. Provincial Direct Taxes……………… 975 633 1,460 1,516 1,703 1,642 2,106 2,148 2,145 2,034
7. Health Care Premiums/Payroll Tax… 130 0 -- 538 488 1,065 -- -- -- 500
8. Total Provincial Tax…………………… 1,105 633 1,460 2,054 2,191 2,707 2,106 2,148 2,145 2,534
9. Federal Income Tax………………… 1,618 1,618 1,618 1,618 1,618 1,618 1,618 1,618 1,618 1,618


10. Net Federal GST……………………… 90 112 86 77 73 74 57 57 58 61
11. Total Tax……………………………… 2,813 2,363 3,164 3,749 3,882 4,399 3,781 3,823 3,821 4,213
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Table A3   Comparison of Provincial and Federal Taxes by Province – 2009 – Continued


Unattached Individual - $80,000 ( $ )
1. Provincial Income Tax……………… 4,406 5,407 7,006 7,917 5,768 9,203 8,366 8,493 8,139 7,344
2. Property Tax - Gross………………… 1,540 1,882 3,055 3,676 3,089 4,127 1,845 2,948 2,062 1,683


                     - Net…………………… 970 1,882 3,055 3,076 3,089 4,127 1,845 2,948 2,062 1,683
3. Sales Tax……………………………… 1,039 12 655 1,159 1,495 1,652 1,673 1,667 1,398 1,721
4. Fuel Tax……………………………… 218 135 225 173 221 306 236 309 237 336
5. Net Carbon Tax ……………………… (140) -- -- -- -- - -- -- -- -- --
6. Provincial Direct Taxes……………… 6,493 7,436 10,941 12,325 10,573 15,288 12,120 13,417 11,836 11,084
7. Health Care Premiums/Payroll Tax… 648 0 -- 1,720 1,560 3,408 -- -- -- 1,600
8. Total Provincial Tax…………………… 7,141 7,436 10,941 14,045 12,133 18,696 12,120 13,417 11,836 12,684
9. Federal Income Tax………………… 11,231 11,231 11,231 11,231 11,231 11,231 11,231 11,231 11,231 11,231


10. Net Federal GST……………………… 1,181 1,218 1,130 1,084 1,142 1,024 1,046 1,042 1,066 1,076
11. Total Tax……………………………… 19,553 19,885 23,302 26,360 24,506 30,951 24,397 25,690 24,133 24,991
Senior Couple with Equal Pension Incomes - $30,000


1. Provincial Income Tax……………… 0 0 0 (316) (897) (659) 0 355 378 390
2. Property Tax - Gross………………… 2,251 1,901 2,816 2,501 3,188 3,109 2,269 2,245 2,237 1,640


                      - Net…………………… 1,406 1,901 2,816 1,901 3,188 3,109 2,269 2,245 2,237 1,640
3. Sales Tax……………………………… 756 9 576 871 1,041 1,299 1,293 1,278 1,045 1,304
4. Fuel Tax……………………………… 145 90 150 115 147 204 157 206 158 224
5. Net Carbon Tax ……………………… (146) -- -- -- -- - -- -- -- -- --
6. Provincial Direct Taxes……………… 2,161 2,000 3,542 2,571 3,479 3,953 3,719 4,084 3,818 3,558
7. Health Care Premiums/Payroll Tax… 230 0 -- -- -- -- -- -- -- --
8. Total Provincial Tax…………………… 2,391 2,000 3,542 2,571 3,479 3,953 3,719 4,084 3,818 3,558
9. Federal Income Tax………………… 0 0 0 0 0 0 0 0 0 0


10. Net Federal GST……………………… 356 384 334 353 327 310 312 303 313 319
11. Total Tax……………………………… 2,747 2,384 3,876 2,924 3,806 4,263 4,031 4,387 4,131 3,877


Personal Income Tax
•


Net Child Benefits
•


Property Tax
•


Sales, Fuel and Carbon Tax Estimates
•


•


•


Health Care Premiums/Payroll Tax
•


Effective Tax Rates
•
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Income tax is based on basic personal credits, applicable provincial credits, and typical major deductions at each income level.  Quebec residents pay
federal income tax less an abatement of 16.5 per cent of basic federal tax.  This abatement has been used to reduce Quebec provincial tax rather than 
federal tax, for comparative purposes.  The two income family of four with $60,000 annual income is assumed to have one spouse earning $40,000 and 
the other $20,000, the family with $90,000 income is assumed to have one spouse earning $50,000 and the other $40,000, the family with $30,000 is 
assumed to have each spouse earning $15,000 and each senior is assumed to receive $15,000.  All representative families are assumed to have 
employment income except the senior couple.  British Columbia personal income tax has been calculated using the 2008 tax rates in effect prior to the 
implementation of the rate cuts in the government's plan to recycle carbon tax revenues. The benefit of the rate cuts is shown as a reduction in carbon 
taxes payable.


A health care premium is levied in British Columbia only.  Approximately 50 per cent of British Columbia premiums are paid by employers on behalf of
their employees with the remainder paid by individuals, either by employees or by residents who are not employed.  Payroll taxes, in the four provinces 
that levy them, are paid by the employer.  The cost to employers of payroll taxes and health care premiums paid on behalf of employees is generally 
reflected in reduced wages.


British Columbia taxes have been calculated using rates in effect for 2009.  Taxes for other provinces were calculated using rates that were announced 
prior to February 6, 2009, and that come into effect during 2009.


Net child benefits are provincial measures affecting payments to families with children.  Provincial child benefit measures are available in British 
Columbia (BC Family Bonus),  Alberta (Family Employment Credit), Saskatchewan (Child Benefit), Ontario (Child Care Supplement for Working 
Families), Quebec (Child Assistance Payments), New Brunswick (Child Tax  Benefit), Nova Scotia (Child Benefit) and Newfoundland (Child Benefit).  In 
addition, the Alberta government has chosen to vary the amount of the basic federal child tax benefit that its residents receive (shown as a net amount).


It is assumed that the individual at $25,000 rents accommodation; the family at $30,000 and at $55,000 and the senior couple own bungalows; the 
family at $90,000 owns a two-story executive style home; and the single at $80,000 owns a luxury condominium, in a major city for each province.  Net 
local and provincial property taxes are estimated as taxes owing after credits provided through the property tax system are subtracted.                           


Includes sales tax on meals, liquor and accommodation.  Estimates are based on expenditure patterns from the Survey of Household Spending.  In 
estimating individual and family taxable consumption, disposable income is reduced by 20 per cent to reflect housing (mortgage and property taxes or 
rent) costs.  The senior couple is assumed to own their home and have no mortgage costs.  For each province, disposable income is further reduced by 
estimated federal income taxes, estimated provincial income taxes and health care premiums if applicable.  In addition, the single individual with 
$80,000 annual income and the family with $90,000 annual income are assumed to have savings equal to 5 per cent of their disposable income.  For 
each family, disposable income is distributed among expenditures using the consumption pattern of a typical family with the relevant characteristics as 
estimated by the family expenditure survey.  The provincial retail sales tax and the federal goods and services tax (GST) components of these 
expenditures are then calculated.  GST estimates have been reduced by the GST credit, where applicable.
Fuel tax is based on annual consumption: 1,000 litres of unleaded fuel for the single at $25,000, the family at $30,000 and the senior couple; others are 
assumed to consume 1,500 litres.
Carbon tax applies in British Columbia to household consumption of gasoline, diesel, natural gas and home heating fuel.  Estimated carbon tax 
liabilities are based on natural gas and home heating fuel consumption amounts from the Survey of Household Spending and the assumed fuel tax 
consumption noted above.  Net carbon tax is estimated as carbon tax liabilities less the value of the personal income tax cuts and the BC Low income 
Climate Action Tax Credit (where applicable) as reported in the Government's plan to recycle carbon tax revenues.
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Table A4   Interprovincial Comparisons of Provincial Personal Income Taxes Payable 1 – 2009
 (Rates known as of February 6, 2009)


Annual provincial taxes payable4 ($)
$10,000……………… 0 0 0 22 0 0 0 0 0 0
$20,000……………… 177 206 613 1,127 602 761 734 904 1,091 852
$30,000……………… 951 1,139 1,639 2,164 1,467 2,130 1,980 1,800 2,005 1,570
$40,000……………… 1,536 2,073 2,666 3,347 2,279 3,523 3,154 3,236 3,240 2,745
$50,000……………… 2,289 3,037 3,925 4,584 3,323 5,178 4,667 4,700 4,586 3,998
$60,000……………… 3,059 4,037 5,225 5,859 4,238 6,816 6,215 6,209 5,966 5,278
$70,000……………… 3,829 5,037 6,525 7,274 5,212 8,454 7,763 7,876 7,521 6,770
$80,000……………… 4,838 6,037 7,825 9,014 6,693 10,179 9,424 9,543 9,191 8,320
$100,000…………… 7,270 8,037 10,425 12,494 10,175 14,130 12,784 13,229 12,534 11,420
$125,000…………… 10,945 10,537 13,882 16,844 14,527 19,058 17,086 18,041 17,126 15,295
$150,000…………… 14,620 13,037 17,632 21,194 18,880 23,868 21,574 22,854 21,719 19,170


Provincial personal income taxes as a per cent of taxable income (%)
$10,000……………… 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
$20,000……………… 0.9 1.0 3.1 5.6 3.0 3.8 3.7 4.5 5.5 4.3
$30,000……………… 3.2 3.8 5.5 7.2 4.9 7.1 6.6 6.0 6.7 5.2
$40,000……………… 3.8 5.2 6.7 8.4 5.7 8.8 7.9 8.1 8.1 6.9
$50,000……………… 4.6 6.1 7.9 9.2 6.6 10.4 9.3 9.4 9.2 8.0
$60,000……………… 5.1 6.7 8.7 9.8 7.1 11.4 10.4 10.3 9.9 8.8
$70,000……………… 5.5 7.2 9.3 10.4 7.4 12.1 11.1 11.3 10.7 9.7
$80,000……………… 6.0 7.5 9.8 11.3 8.4 12.7 11.8 11.9 11.5 10.4
$100,000…………… 7.3 8.0 10.4 12.5 10.2 14.1 12.8 13.2 12.5 11.4
$125,000…………… 8.8 8.4 11.1 13.5 11.6 15.2 13.7 14.4 13.7 12.2
$150,000…………… 9.7 8.7 11.8 14.1 12.6 15.9 14.4 15.2 14.5 12.8


1


2


3


4


Taxable income, total income less allowable deductions, is defined by federal legislation in all provinces except Quebec. In the
table it is assumed that federally defined taxable income is equal to Quebec taxable income.
Quebec residents pay federal tax less an abatement of 16.5 per cent of federal tax.  In the table, the Quebec abatement has 
been used to reduce Quebec provincial personal income tax for comparative purposes.
Includes provincial low income reductions (all provinces except Alberta and Saskatchewan), surtaxes payable in Ontario, Nova 
Scotia and Prince Edward Island, and the Ontario Health Premium tax.  Excludes credits for sales and property tax credits.
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Calculated for a single individual with wage income and claiming credits for Canada Pension Plan and Quebec Pension Plan 
contributions, Employment Insurance premiums, Quebec Parental Insurance Plan premiums, and the basic personal amount.
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Table A5   Summary of Revenue Measures from July 30, 2001 to February 17, 2009 1


July 30, 2001 Economic and Fiscal Update Effective Date
Income Tax 
• 25 per cent personal income tax cut ……………………………………………………………………… January 1, 2001
• Dividend tax credit rates reduced ………………………………………………………………………… January 1, 2001
• General corporate income tax rate reduced to 13.5 per cent from 16.5 per cent …………………… January 1, 2002
• Manufacturing and processing tax credit repealed ……………………………………………………… July 31, 2001


Corporation Capital Tax 
• Tax phased-out for general corporations ………………………………………………………………… September 1, 2001


Social Service Tax 
• Tax exemption for production machinery equipment …………………………………………………… July 31, 2001
• Vehicle surtax threshold for passenger vehicles increased …………………………………………… July 31, 2001


Motor Fuel Tax 
• Tax exemption provided for marine bunker fuel ………………………………………………………… August 1, 2001
• Domestic jet fuel and aviation fuel tax rates reduced to 2 cents/litre ………………………………… August 1, 2001


Budget 2002
Income Tax
• Increase sales tax credit …………………………………………………………………………………… January 1, 2002
• Adjust BC Family Bonus …………………………………………………………………………………… July 1, 2002
• Raise small business threshold to $300,000 …………………………………………………………… April 1, 2002


Medical Services Plan Premiums
• Increase premiums and enhance premium assistance ………………………………………………… May 1, 2002


Social Service Tax 
• Increase provincial sales tax rate to 7.5 per cent from 7 per cent …………………………………… February 20, 2002
• Expand machinery and equipment tax exemption to include repair parts …………………………… February 20, 2002


Tobacco Tax 
• Increase tobacco tax rate to $30 from $22 per carton ………………………………………………… February 20, 2002


School and Rural Area Property Taxes
• Increase average gross residential rural and school property taxes by 2 per cent ………………… January 1, 2002


Miscellaneous measures
• Disability credits; sales tax exemptions for farmers and refunds to Parent Advisory Councils …… various


Budget 2003
Income Tax
• Increase budget for labour sponsored venture capital tax credits …………………………………… April 1, 2003
• Introduce an equity tax credit for new media …………………………………………………………… April 1, 2003
• Provide an enhanced regional incentive for film credits ………………………………………………… April 1, 2003
• Introduce a Digital Animation or Visual Effects tax credit ……………………………………………… April 1, 2003
• Extend the BC Mining Flow-Through Share Tax Credit ………………………………………………… January 1, 2004
• Extend the Mining Exploration Tax Credit for three years ……………………………………………… August 1, 2003
• Introduce a book publishing tax credit …………………………………………………………………… October 1, 2002


Corporation Capital Tax
• Increase the capital tax exemption threshold for small financial institutions 


to $10 million from $5 million ……………………………………………………………………………… April 1, 2003
Motor Fuel Tax
• Provide exemption for marine gas oil used in gas turbine powered commercial vessels …………… February 19, 2003


BC Transportation Financing Authority Revenue
• Increase the clear fuel tax rate levied on behalf of BC Transportation Financing Authority


by 3.5 cents/litre …………………………………………………………………………………………… March 1, 2003


• Increase the tobacco tax rate to $32 from $30 per carton and to 16 cents from 15 cents per gram
 of fine-cut tobacco ………………………………………………………………………………………… February 19, 2003


School and Rural Area Property Taxes
• Increase average gross residential rural and school property taxes by inflation …………………… January 1, 2003


• Increase tax on property insurance to 4.4 per cent from 4 per cent to offset forest fire 
suppression costs …………………………………………………………………………………………… January 1, 2004


• Clarify the definition of taxable insurers …………………………………………………………………  February 19, 2003
Property Transfer Tax
• Enhance fairness and effectiveness of First Time Home Buyers' exemption ………………………… February 19, 2003


Tobacco Tax


Insurance Premium Tax
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Table A5   Summary of Revenue Measures from July 30, 2001 to February 17, 2009 1 – Continued
Budget 2004 Effective Date


• Reduce BC Family Bonus and BC Earned Income amounts ………………………………………… July 1, 2004
• Extend Scientific Research and Experimental Development Tax Credit ……………………………… September 1, 2004


• Allow non-financial institutions to register, expand the list of qualifying activities and
eliminate the employee tax refund ………………………………………………………………………… September 1, 2004


Tobacco Tax
• Increase tobacco tax rate to $35.80 from $32.00 per carton and to 17.9 cents per gram for 


fine-cut tobacco ……………………………………………………………………………………………… December 20, 2003


• Increase the threshold for the home owner grant phase-out to $585,000 from $525,000 ………… January 1, 2004


• Reduce property taxes on major BC port facilities and provide compensation to municipalities …… January 1, 2004


Budget 2005 – February 15, 2005


• Introduce the BC Tax Reduction, a non-refundable personal income tax credit …………………… January 1, 2005
• Extend the Mining Exploration Tax Credit to 2016 ……………………………………………………… August 1, 2006
• Increase the Film Incentive BC and Production Services tax credit rates …………………………… January 1, 2005
• Increase corporate income tax small business threshold to $400,000 from $300,000 ……………… January 1, 2005


• Reduce provincial sales tax rate to 7 per cent from 7.5 per cent ……………………………………… October 21, 2004
• Increase incentives for purchases of hybrid passenger vehicles on a time-limited basis …………… February 16, 2005
• Provide time-limited exemption for ENERGY STAR residential heating equipment ………………… February 16, 2005
• Increase vehicle surtax threshold for passenger vehicles to $49,000 from $47,000 ………………… February 16, 2005


• Increase thresholds for First Time Home Buyers' program …………………………………………… February 16, 2005


• Enhance Medical Services Plan premium assistance ………………………………………………… July 1, 2005


• Increase threshold for home owner grant phase-out and reduce reduction rate …………………… 2005 tax year


• Exempt specified improvements of eligible hydroelectric projects …………………………………… 2005 tax year


September Update (September 14, 2005)


• Reduce the general corporate income tax rate to 12 per cent from 13.5 per cent …………………… July 1, 2005
International Financial Activity Act
• Provide tax refunds for the exploitation of life science related patents ……………………………… January 1, 2006


Budget 2006 


• Introduce an enhanced dividend tax credit to parallel new federal credit …………………………… January 1, 2006
• Extend the BC Mining Flow-through Share Tax Credit to December 31, 2008 ……………………… January 1, 2006
• Extend the enhanced tax credit rates for the Film Incentive BC and Production Services


tax credits to 2008 …………………………………………………………………………………………… April 1, 2006


• Exempt services to maintain or modify software ………………………………………………………… February 22, 2006
• Clarify and expand eligibility for machinery and equipment exemption ………………………...…… February 22, 2006
• Increase vehicle surtax threshold for passenger vehicles to $55,000 from $49,000 ………………… February 22, 2006
• Provide authority to repeal tire levy when industry stewardship program introduced ……………… January 1, 2007


• Expand eligible coloured fuel uses ………………………………………………………………………… February 22, 2006


• Increase the basic home owner grant to $570 from $470 and the grant for seniors, veterans
and the disabled to $845 from $745 ...…………………………………………………………………… 2006 tax year


• Increase the threshold for the home owner grant phase out …………………………………………… 2006 tax year


• Increase the tax credit budget to $25 million from $20 million ………………………………………… April 1, 2006


Income Tax 


Social Service Tax


Motor Fuel Tax


Small Business Venture Capital Act


Home Owner Grant Act


Medicare Protection Act


Home Owner Grant Act


School Act


Income Tax 


Income Tax


International Financial Business Tax Refund


Home Owner Grant Act


Ports Property Tax Act


Income Tax


Social Service Tax 


Property Transfer Tax 
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Table A5   Summary of Revenue Measures from July 30, 2001 to February 17, 2009 1 – Continued


Budget 2007 Effective Date
Income Tax
• Introduce a 10 per cent tax cut up to $100,000 in income …………..…………………….……..……… January 1, 2007
• Introduce an adoption expense tax credit ……………………………………….………………………… January 1, 2007
• Enhance the Mining Exploration Tax Credit for exploration activity in Mountain Pine Beetle 


affected areas ……………………………...…….……….………………………………………………… February 21, 2007
• Extend the Book Publishing Tax Credit for five more years to 2012 …………………………………… April 1, 2007
• Extend the Scientific Research and Experimental Tax Credit for five more years to 2014 ………… September 1, 2009
• Implement the BC Training Tax Credit program …………….……...……..…………………………… January 1, 2007


• Extend the new mine allowance to 2016 ………..………………………………………………………… February 21, 2007


• Restructure the exemption for multi-glazed windows/doors to apply only to ENERGY STAR  
windows, doors (including side panels) and skylights ………….………………………...……………… February 21, 2007


• Extend the expiry date for ENERGY STAR furnaces, boilers and heat pumps to various dates …. February 21, 2007
• Extend the tax relief for hybrid passenger vehicles to 2011 …..……….…………….……..…..……… February 21, 2007
• Provide a tax refund on eligible medical equipment purchased by charities ………………………… February 21, 2007


• Classify all biodiesel fuel as alternative motor fuel ……………………………………………………… February 21, 2007


• Set the First Time Home Buyers' exemption threshold at $375,000 province-wide  ………………… February 21, 2007


• Increase the threshold for the home owner grant phase-out ……………………...…………………… 2007 tax year
• Extend home owner grant eligibility to certain low-income homeowners with homes assessed 


above the phase-out threshold …………………………………………………………………………… 2007 tax year
Land Tax Deferment Act
• Extend eligibility to homeowners age 55 and over from 60 and over ………………………………… 2007 tax year


• New property tax to help fund police services in rural areas and communities 
under 5,000 population ……………………………………………………………………………………… 2007 tax year


Provincial Sales Tax Review
Various Consumption Tax Statutes
• Changes to consumption tax statutes to reduce compliance burden for businesses and 


simplify specific exemptions ………….……..……..….…......…...……………………………………… various 


Budget 2008
Revenue Neutral Climate Action Measures
Climate Action Act
• Government to introduce a broadly based revenue neutral carbon tax on the purchase


or use of fossil fuels subject to approval by the Legislature …………………………………………… July 1, 2008
Income Tax Act - Revenue Neutral Tax Reductions
• Introduce a Low Income Climate Action Tax Credit ……………………………………………………… July 1, 2008
• Reduce first two personal income tax bracket rates by 2 per cent for 2008 and by 5 per cent for 2009 


and subsequent years ……………………………………………………………………………………… January 1, 2008
• Reduce general corporate income tax rate to 11 per cent from from 12 per cent …………………… July 1, 2008
• Reduce corporate income tax small business rate to 3.5 per cent from 4.5 per cent ………………… July 1, 2008


Income Tax Act - One-time Payment
• Provide a one-time Climate Action Dividend Payment of $100 to each person resident in BC


on December 31, 2007 ……………………………………………………………………………………… December 31, 2007
Other Climate Action Initiatives
Small Business Venture Capital Act
• Increase equity tax credit budget by $5 million per year and set a tax credit budget of   


$7.5 million for clean technology …………………………………………………………………………… April 1, 2008
International Financial Activity Act
• Expand eligible intellectual property to include green-related patents ………………………………… March 1, 2008


Social Service Tax Act


Police Act


Home Owner Grant Act


Property Transfer Tax Act


Motor Fuel Tax Act


Mineral Tax Act
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Budget 2008 - (Continued) Effective Date
Social Service Tax Act
• Provide time-limited point-of-sale tax reduction for conventional fuel efficient vehicles ……………… February 20, 2008
• Exempt ENERGY STAR qualified residential refrigerators, clothes washers and freezers 


to March 31, 2010 …………………………………………………………………………………………… February 20, 2008
• Exempt energy efficient residential gas-fired water heaters to December 31, 2009 ………………… February 20, 2008
• Exempt production machinery and equipment for local governments for power production 


and cogeneration …………………………………………………………………………………………… February 20, 2008
• Expand the exemption for bicycles to include electric power-assisted two and three wheel


cycles and non-motorized tricycles ………………………………………………………………………… February 20, 2008
• Exempt electric motorcycles to March 31, 2011 ………………………………………………………… February 20, 2008
• Reduce tax payable on hydrogen fuel cell buses ………………………………………………………… February 20, 2008
• Exempt biodiesel fuel or portion of biodiesel for heating ………………………………………………… February 20, 2008
• Impose tax on coal and coke except for residential use ………………………………………………… February 20, 2008
Other Revenue Measures
Income Tax Act
• Reduce dividend tax credit rates for ordinary and enhanced dividends ……………………………… January 1, 2009
• Extend film tax credits for five more years to 2013 from 2008 ………………………………………… various
• Increase basic Film Incentive BC Tax Credit rate to 35 per cent from 30 per cent and basic


Production Services Tax Credit rate to 25 per cent from 18 per cent for two years ………………… January 1, 2008
• Enhance regional film tax credit for productions in distant locations …………………………………… February 20, 2008


Corporation Capital Tax Act
• Phase-out Corporation Capital Tax and replace it with a new financial institutions minimum tax … April 1, 2008


Ports Property Tax Act
• Extend ports competitiveness initiative for ten years …………………………………………………… various


Property Transfer Tax Act
• Increase First Time Home Buyers' threshold to $425,000 from $375,000 …………………………… February 20, 2008
• Remove First Time Home Buyers' 70 percent financing requirement ………………………………… February 20, 2008


Home Owner Grant Act
• Increase in the home owner grant phase-out threshold ………………………………………………… 2008 tax year


School Act
• Reduce the non-residential school tax rate for major industrial property ……………………………… 2008 tax year
Provincial Sales Tax Review
Various Consumption Tax Statutes
• Changes to consumption tax statutes to reduce compliance burden for businesses and 


simplify specific exemptions ………….……..……..….…......…...……………………………………… various 


October 22 and November 1, 2008
Income Tax Act
• Reduce personal income tax rates for the first two tax brackets by 3 per cent ……….…………...… January 1, 2008
• Reduce small business corporate income tax rate to 2.5 per cent from 3.5 per cent ………………… December 1, 2008


Land Tax Deferment Act
• Introduce 2 year temporary financial hardship property tax deferment program ………………….… 2009 tax year


Social Service Tax Act and Hotel Room Tax Act 
• Double maximum commission paid to business for provincial sales tax and hotel room 


tax collection and remittance ……………………………………………………………………………… November 1, 2008
School Act
• Provide an Industrial Property Tax Credit of 50 per cent of provincial school property tax 


on major industrial (class 4) and light industrial (class 5) properties …………………………………… 2009 tax year
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Table A6   Operating Statement – 2005/06 to 2011/12


Revenue ……………………………………… 35,974    38,505   39,831   38,455   38,812   39,795   41,182
Expense …………….....…....……………….. (32,151)  (34,162)  (36,501)  (38,405)  (39,307)  (40,040)  (41,182)
Negotiating Framework incentive
   payments …………….....…....……………… (710)       (264)       (4)           -             -             -             -             
Climate Action Dividend ……………………… - - (440) - - - -


Surplus (deficit) ……………………………… 3,113 4,079 2,886 50 (495) (245) -


Budget
Estimate
2009/10


Plan
2010/11


Plan
2011/12($ millions) Actual


2005/06
Actual


2006/07
Actual


2007/08


Revised
Forecast
2008/09


Table A5   Summary of Revenue Measures from July 30, 2001 to February 17, 2009 1 – Continued
Budget 2009
Income Tax Act
• Reduce the dividend tax credit for ordinary dividends………….………………………………………… January 1, 2010
• Extend the BC Mining Flow-through Share Tax Credit to December 31, 2009 …………………..…… January 1, 2009
• Reduce general corporate income tax rate from 11 per cent to 10.5 per cent effective  


January 1, 2010 and to 10 per cent effective January 1, 2011 ………………………………………… January 1, 2010
• Remove expiry dates for film tax credits ………………………...………………………………………… various
• Eligibility requirement for Film Incentive BC expanded …………………………...…………………… January 1, 2009


International Financial Activity Act
• Expand the list of prescribed patents to include wastewater treatment and fuel cell technology …… April 1, 2009


Social Service Tax Act
• Extend exemption for ENERGY STAR qualified residential heating equipment to 2011 …………… February 18, 2009
• Extend exemption for ENERGY STAR qualified windows, doors and skylights to 2011 …………… February 18, 2009
• Extend exemption for energy efficient residential gas-fired water heaters to 2011…………………… February 18, 2009
• Provide exemption for energy efficient commercial boilers to 2011 …………………………………… February 18, 2009
• Provide exemption for devices which reduce idling by commercial vehicles to 2012 ………………… February 18, 2009
• Expand exemption for aerodynamic devices for commercial vehicles ………………………………… February 18, 2009
• Provide exemption for equipment to produce energy from ocean currents, tides and waves ……… February 18, 2009
• Expand exemption for production machinery and equipment ………………………………………… February 18, 2009


Motor Fuel Tax Act
• Classify and exempt hydrogen as an alternative motor fuel when purchased for use in 


fuel cell vehicles ………………………………………………………………………………..…………… February 18, 2009
Tobacco Tax Act
• Increase tobacco tax rate from $35.80 to $37 per carton of 200 cigarettes …………………………… February 18, 2009


Home Owner Grant Act
• Maintain home owner grant phase-out threshold at 2008 level …………………………………….… 2009 tax year


1 Measures with no material revenue impact are excluded.  For details of these measures see the revenue measures section of each 
budget publication.
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Table A7   Revenue by Source – 2005/06 to 2011/12


Taxation revenue
Personal income ……………………………… 5,838     6,905     6,956     6,219     6,562     6,942     7,366     
Corporate income …………………………… 1,426     1,538     2,250     2,037     1,529     1,072     923        
Social service ………………………………… 4,367     4,714     5,072     4,998     5,087     5,299     5,533     
Fuel …………………………………………… 911        901        935        912        914        920        928        
Carbon ………………………………………… -             -             -             300        546        754        968        
Tobacco ……………………………………… 701        726        692        713        687        687        687        
Property ……………………………………… 1,717     1,732     1,795     1,840     1,881     1,936     1,967     
Property transfer ……………………………… 843        914        1,068     735        685        720        750        
Corporation capital …………………………… 161        104        117        80          54          -             -             
Other 1 ………………………………………… 465        484        521        530        540        553        570        


16,429   18,018   19,406   18,364   18,485   18,883   19,692   


Natural resource revenue
Natural gas royalties ………………………… 1,921     1,207     1,132     1,376     1,014     1,156     1,281     
Bonus bids, permits and fees ……………… 405        479        607        862        889        932        952        
Forests ………………………………………… 1,214     1,276     1,087     587        609        707        700        
Other natural resources ……………………… 1,027     1,020     952        1,186     1,118     1,114     1,078     


4,567     3,982     3,778     4,011     3,630     3,909     4,011     


Other revenue  
Medical Services Plan premiums …………… 1,482     1,524     1,557     1,577     1,591     1,613     1,635     
Post secondary education fees …………… 892        928        979        997        1,029     1,055     1,079     
Other fees and licences ……………………… 1,313     1,360     1,450     1,433     1,489     1,446     1,440     
Investment earnings ………………………… 949        1,032     1,139     839        918        1,005     1,095     
Miscellaneous 2 ……………………………… 2,296     2,589     2,617     2,474     2,475     2,503     2,562     


6,932     7,433     7,742     7,320     7,502     7,622     7,811     


Contributions from the federal government
Health and social transfers ………………… 4,220     4,473     4,614     4,693     4,910     5,110     5,316     
Equalization …………………………………… 590        459        -             -             -             -             -             
Other cost shared agreements 3 …………… 1,015     1,454     1,317     1,223     1,460     1,408     1,396     


5,825     6,386     5,931     5,916     6,370     6,518     6,712     


Commercial Crown corporation net income
BC Hydro ……………………………………… 266        407        370        357        452         493        542        
Liquor Distribution Branch …………………… 800        840        858        867        896        918        938        
BCLC (net of payments
    to the federal government) ……………… 914        1,011     1,080     1,101     1,154     1,198     1,228     
ICBC 4 ………………………..………………… 191        381        633        459        260        192        217        
Other …………………………………………… 50          47          33          60          63          62          31          


2,221     2,686     2,974     2,844     2,825     2,863     2,956     


Total revenue …………………………………… 35,974   38,505   39,831   38,455   38,812   39,795   41,182   
1 Includes revenue from insurance premium and hotel room taxes.
2 Includes asset dispositions, reimbursements for health care and other services provided to external agencies, and other recoveries.
3 Includes contributions for health, education, housing and social service programs, for transportation projects, and for coastal ferry services.
4 Amounts represent earnings during government's fiscal year.
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Table A8   Expense by Function – 2005/06 to 2011/12


($ millions) Actual 
2005/06


Actual 
2006/07


Actual 
2007/08


Revised 
Forecast 
2008/09 1


Budget 
Estimate 
2009/10


Plan 
2010/11


Plan 
2011/12


Health
Medical Services Plan ………………………… 2,696    2,969    3,247    3,367    3,576    3,689    3,810    
Pharmacare ……………………………………… 868       914       955       1,018    1,062    1,110    1,157    
Regional services 1 ……………………………… 8,112    8,500    9,038    9,675    10,052  10,729  11,468  
Other healthcare expenses 2 ……………………… 754       867       996       1,011    1,032    1,046    1,078    


12,430  13,250  14,236  15,071  15,722  16,574  17,513  
Education


Elementary and secondary …………………… 4,829    5,272    5,521    5,687    5,774    5,812    5,836    
Post-secondary ………………………………… 3,906  4,056  4,303  4,418  4,582  4,670    4,762  
Other education expenses 3…………………… 182       159       165       133       438       438       438       


8,917    9,487    9,989    10,238  10,794  10,920  11,036  
Social services


Social assistance 2,3……………………………… 1,151    1,277    1,297    1,343    1,391    1,391    1,356    
Child welfare 2…………………………………… 892       1,027    992       1,103    1,094    1,104    1,101    
Community living and other services ………… 681       588       757       901       925       935       936       


2,724    2,892    3,046    3,347    3,410    3,430    3,393    
Protection of persons and property ………… 1,379    1,326    1,579    1,519    1,544    1,492    1,460    
Transportation …………………………………… 1,196    1,251    1,379    1,429    1,402    1,457    1,569    
Natural resources & economic development 1,570    1,641    1,974    1,670    1,836    1,637    1,667    
Other 4 …………………………………………… 1,089    1,278    1,398    1,821    1,265    1,236    1,279    


Contingencies 5………………………………… -            -            -            467       385       300       250       
General government ……………………………… 644       768       669       684       747       710       691       
Debt servicing costs …………………………… 2,202    2,269    2,231    2,159    2,202    2,409    2,574    


Subtotal ………………………………………… 32,151  34,162  36,501  38,405  39,307  40,165  41,432  
Negotiating Framework incentive payments … 710       264       4           -            -            -            -            
Climate Action Dividend ………………………… -            -            440       -            -            -            -            


Subtotal expense ………………………………… 32,861  34,426  36,945  38,405  39,307  40,165  41,432  
Fiscal efficiencies ……………………………… -            -            -            -            -            (125)      (250)      


Total expense ……………………………………… 32,861  34,426  36,945  38,405  39,307  40,040  41,182  
1


2


3


4


5


Payments for healthcare services by the Ministry of Housing and Social Development and the Ministry of Children and Family 
Development made on behalf of their clients are reported in the Health function.


Payments for training costs by the Ministry of Housing and Social Development made on behalf of its clients are reported in the 
Education function.


The Contingencies vote is allocated to functions according to actual results for 2004/05 to 2007/08 and revised forecast for 2008/09.      


Includes Supplementary Estimates  funding of $622 million.


The Other function has been restated from the printed version of the Budget and Fiscal Plan 2009/10-2011/12  to correct a 
presentation error with respect to disclosure of capital funding, which is now removed. There is no change to total expense or the fiscal 
plan due to this restatement, as this was a correction in presentation only and did not affect the substance of the projections 
incorporated into the fiscal plan.
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Table A9   Service Delivery Agency Operating Results 1 – 2005/06 to 2011/12


School districts


Revenue ………………………………… 4,812      5,178      5,243      5,399      5,488      5,508      5,514      
Expense ………………………………… (4,612) (5,041) (5,133) (5,308) (5,394) (5,437) (5,450)


200         137         110         91           94           71           64           
Accounting adjustments …………… 24 61 51 132 135 131 106


     Net impact …………………………… 224 198 161 223 229 202 170


Post-secondary institutions


Revenue ………………………………… 3,902      4,129      4,178      4,161      4,625      4,731      4,793      
Expense ………………………………… (3,678) (3,903) (4,133) (4,376) (4,548) (4,704) (4,798)


224         226         45           (215)        77           27           (5)            
Accounting adjustments …………… 133 117 329 264 106 17 (75)


     Net impact …………………………… 357 343 374 49 183 44 (80)


Health authorities and hospital societies


Revenue ………………………………… 8,245      8,857      9,467      10,155    10,454    11,016    11,667    
Expense ………………………………… (8,243) (8,892) (9,495) (10,194) (10,454) (11,016) (11,667)


2             (35)          (28)          (39)          -              -              -              
Accounting adjustments …………… 16 (88) (33) 187 (33) 8 (61)


     Net impact …………………………… 18 (123) (61) 148 (33) 8 (61)


Community Living BC


Revenue ………………………………… 439         631         687         717         722         691         691         
Expense ………………………………… (439) (631) (687) (717) (722) (691) (691)


-              -              -              -              -              -              -              
Accounting adjustments …………… 4 1 - 1 - (1) (1)


     Net impact …………………………… 4 1 - 1 - (1) (1)


BC Transportation Financing Authority


Revenue ………………………………… 657         618         651         591         602         621         669         
Expense ………………………………… (604) (585) (722) (733) (809) (790) (914)


53           33           (71)          (142)        (207)        (169)        (245)        
Accounting adjustments …………… (168) (155) (171) (137) (130) (124) (120)


     Net impact …………………………… (115) (122) (242) (279) (337) (293) (365)


BC Pavilion Corporation


Revenue ………………………………… 37           39           70           51           89           83           94           
Expense ………………………………… (37) (39) (41) (50) (97) (104) (111)


-              -              29           1             (8)            (21)          (17)          
Accounting adjustments …………… 97 105 26 306 2 8 (6)


     Net impact …………………………… 97 105 55 307 (6) (13) (23)


Plan
2011/12


Actual
2005/06($millions) Actual
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Table A9   Service Delivery Agency Operating Results 1 – 2005/06 to 2011/12 – Continued


British Columbia Housing Management Commission


Revenue ………………………………… 343         497         540         608         504         499         500         
Expense ………………………………… (343) (497) (540) (608) (504) (499) (500)


-              -              -              -              -              -              -              
Accounting adjustments …………… 5 (15) (4) - - - -


     Net impact …………………………… 5 (15) (4) - - - -


British Columbia Transit


Revenue ………………………………… 155         165         188         231         259         293         332         
Expense ………………………………… (155) (167) (187) (232) (259) (293) (332)


-              (2)            1             (1)            -              -              -              
Accounting adjustments …………… 6 - 2 (4) 52 (38) (37)


     Net impact …………………………… 6 (2) 3 (5) 52 (38) (37)


Tourism British Columbia


Revenue ………………………………… 58           60           61           67           66           67           69           
Expense ………………………………… (57) (59) (63) (67) (66) (67) (69)


1             1             (2)            -              -              -              -              
Accounting adjustments …………… (1) 7 (1) - - - -


     Net impact …………………………… - 8 (3) - - - -


Other service delivery agencies


Revenue ………………………………… 1,098      683         705         878         720         800         833         
Expense ………………………………… (964) (610) (662) (678) (716) (788) (818)


134         73           43           200         4             12           10           
Accounting adjustments …………… (5) 50 48 (124) 517 555 404


     Net impact …………………………… 129 123 91 76 521 567 414


Total net impact ………………………… 725 516 374 520 609 476 17


Total service delivery agency operating results:


Revenue ………………………………… 19,746    20,857    21,790    22,858    23,529    24,309    25,162    
Accounting adjustments …………… 105 73 240 632 649 556 205


19,851 20,930 22,030 23,490 24,178 24,865 25,367


Expense ………………………………… (19,132)   (20,424)   (21,663)   (22,963)   (23,569)   (24,389)   (25,350)
Accounting adjustments …………… 6 10 7 (7) - - -


(19,126) (20,414) (21,656) (22,970) (23,569) (24,389) (25,350)
Total net impact ………………………… 725 516 374 520 609 476 17


1


Plan
2011/12


Revenue and expense are shown as reported in the entity financial statements and service plans, before consolidation and accounting
adjustments.


($millions) Actual
2005/06


Actual
2006/07


Actual
2007/08


Updated
Forecast
2008/09
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Table A10   Material Assumptions – Revenue


Revenue Source and Assumptions Budget
($ millions unless otherwise specified) Sensitivities 2009/10


Personal income tax $6,700 $6,219 $6,562 $6,942 $7,366
Current calendar year assumptions


Personal income growth ...................................... 4.4% 5.1% 1.7% 3.5% 4.3% +/- 1% change in 2009 BC
Labour income growth ......................................... 4.7% 5.8% 1.2% 3.8% 5.0% personal income growth
Tax base growth .................................................. 5.4% 4.5% 1.3% 4.1% 5.3% equals +/- $50 to $100 million
Average tax yield ................................................. 5.45% 5.28% 5.35% 5.41% 5.45%
Current-year tax .................................................. $6,662 $6,401 $6,580 $6,926 $7,341 +/- 1% change in 2008 BC
BC Tax Reduction ............................................... -$116 -$130 -$131 -$134 -$137 personal or taxable income
Low income climate action tax credit .................. -$90 -$70 -$145 -$146 -$154 growth equals +/- $50 to $100
Refundable sales tax credit  ................................ -$56 -$53 -$53 -$53 -$53 million one-time effect
Other tax credits and refunds .............................. -$99 -$110 -$106 -$98 -$93 (prior-year adjustment)
Policy neutral elasticity * ..................................... 1.4 1.0 1.3 1.4 1.4 and could result in an


Fiscal year assumptions additional +/- $50 to $100
Prior-year adjustment .......................................... $0 -$151 million base change in 2009/10
Family Bonus offset ............................................. -$14 -$12 -$9 -$6 -$4


Previous calendar year assumptions
Personal income growth ...................................... 5.3% 6.8%
Labour income growth ......................................... 6.0% 6.3%
Tax base growth .................................................. 8.0% 8.3%
Average 2007 tax yield ........................................ 5.70% 5.64%
2007 tax .............................................................. $6,609 $6,550
2006 and previous years tax ............................... $300 $422
BC Tax Reduction ............................................... -$114 -$127
Refundable sales tax credit ................................. -$56 -$53
Other tax credits and refunds .............................. -$98 -$108
Policy neutral elasticity *...................................... 1.8 1.3
*  Ratio of annual per cent change in current-year revenue to annual per cent change in personal income.


Corporate income tax $1,343 $2,037 $1,529 $1,072 $923
Components of revenue


Advance instalments (fiscal year) ....................... $1,382 $1,386 $1,302 $1,257 $1,209
International Financial Activity Act refunds ......... -$27 -$20 -$20 -$20 -$20
Prior-year adjustment .......................................... -$12 $671 $247 -$165 -$266


Current year assumptions
National tax base ($ billions) ............................... $205.3 $199.9 $177.2 $186.4 $203.8 +/- 1% change in the 2009
BC instalment share of national tax base ............ 10.0% 10.0% 12.1% 11.7% 10.8% national tax base equals
Effective tax rates (general/small business) ........ 11.5 / 4.0 11.5 / 3.92 11.0 / 2.5 10.5 / 2.5 10.0 / 2.5 +/- $15 to $20 million in 
BC tax base growth ............................................. 0.5% -5.0% -18.2% 1.6% 3.6% 2009/10
BC corporate profits growth ................................ 0.4% -4.0% -24.7% 1.5% 3.2% +/- 1% change in the 2008
BC Tax credits BC tax base equals +/- $15
  Film, Television and Production Services ……… -$204 -$192 -$202 -$212 -$222 to $25 million in 2009/10
  Scientific Research and Experimental Development …… -$135 -$136 -$146 -$156 -$166
  Other ……………………………………………… -$44 -$21 -$15 -$20 -$24


Previous calendar year assumptions
National tax base growth ..................................... 5.7% 6.8%
BC instalment share of national tax base ............ 9.6% 12.1%
National corporate profits growth ........................ 5.0% 3.3%
BC tax base growth ............................................. -12.6% 11.3%
BC corporate profits growth ................................ 2.1% -3.2%
Gross 2007 tax .................................................... $1,789 $2,364
2006 and previous years tax ............................... $0 $100
BC Tax credits 
  Film, Television and Production Services ……… -$146 -$144
  Scientific Research and Experimental Development …… -$125 -$126
  Other ……………………………………………… -$44 -$36


Revenue is recorded on a cash basis.  Due to lags in the federal collection and instalment systems, changes to the BC corporate
profits and tax  base forecasts affect revenue in the succeeding year. For example, 2009/10 instalments from the federal government
are based on BC's share of the national tax base for the 2007 tax year (assessed as of December 31, 2008)  and a forecast of the
2009 national tax base. Cash adjustments for any under/over payments from the  federal government in respect of 2009 will be
received/paid on March 31, 2010.


2007 Assumptions


2007 Assumptions


Plan 
2011/12


Plan 
2010/112008/09


Revised 
Forecast Plan 


2009/10
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Table A10   Material Assumptions – Revenue


Revenue Source and Assumptions Budget
($ millions unless otherwise specified) Sensitivities 2009/10


Plan 
2011/12


Plan 
2010/112008/09


Revised 
Forecast Plan 


2009/10
Social service tax $5,284 $4,998 $5,087 $5,299 $5,533


Calendar Year
Nominal durable consumer expenditure ............. 3.0% -5.1% 0.3% 2.3% 2.5%
Nominal consumer expenditure .......................... 5.0% 3.7% 1.9% 4.8% 4.7% +/- 1% change in 2008 growth


equals up to +/- $25 million
Nominal business investment ............................. 5.4% 4.6% -0.5% 5.4% 4.8% +/- 1% change in 2008 growth


equals up to  +/- $10 million
Other nominal taxable expenditure ..................... -0.7% 5.1% 0.0% 2.4% 4.6% +/- 1% change in 2008 growth


equals up to  +/- $10 million
Components of revenue


Consolidated Revenue Fund ............................... $5,212 $4,927 $5,012 $5,224 $5,458
BC Transportation Financing Authority ............... $14 $14 $14 $14 $14
Recovery to vote ................................................. $58 $57 $61 $61 $61


Fuel and carbon taxes $1,295 $1,212 $1,460 $1,674 $1,896
Calendar Year


Real GDP ............................................................ 2.4% 1.0% -0.9% 2.4% 2.6%
Gasoline volumes ................................................  -2.7% 0.0% 0.0% 0.0%
Diesel volumes ....................................................  -5.7% 2.0% 2.0% 2.0%
Gasoline and diesel volumes .............................. 2.0%
Natural gas volumes ........................................... 2.0% 2.0% 2.0% 2.0% 2.0%


Carbon tax rates (July 1)
Carbon dioxide equivalent emissions ($/tonne)...... $10 $10 $15 $20 $25
Gasoline (cents/litre) ………………………………… 2.41¢ 2.34¢ 3.51¢ 4.68¢ 5.85¢
Diesel & heating fuel oil (cents/litre) ………………… 2.76¢ 2.69¢ 4.04¢ 5.38¢ 6.73¢
Natural gas (cents/gigajoule) ……………………… 49.88¢ 49.66¢ 74.49¢ 99.32¢ 124.15¢


Carbon tax revenue…………………………………… $338 $300 $546 $754 $968


Fuel tax revenue
Consolidated Revenue Fund ........................... $506 $476 $476 $479 $485
BC Transit ........................................................ $12 $12 $12 $12 $12
BC Transportation Financing Authority ........... $439 $424 $426 $429 $431


$957 $912 $914 $920 $928


Property taxes $1,861 $1,840 $1,881 $1,936 $1,967
Calendar Year


BC Consumer Price Index ................................... 1.8% 1.8% 2.3% 1.0% 2.2%  +/- 1% change in new
Housing starts ..................................................... 34,597 34,808 25,541 26,783 27,800 construction and inflation


Home owner grants (fiscal year) ............................ -$683 -$678 -$695 -$733 -$814 equals up to  +/- $5 million
in residential property


Components of revenue taxation revenue
Residential (net of home owner grants) .............. $635 $663 $702 $704 $683
Non-residential .................................................... $1,012 $971 $962 $998 $1,030  +/- 1% change in non-
Rural area ........................................................... $91 $78 $78 $81 $85 residential assessed values
Police .................................................................. $19 $20 $20 $20 $20 equals up to  +/- $5 million
BC Assessment Authority ................................... $69 $69 $72 $76 $80
BC Transit ........................................................... $37 $42 $49 $59 $71
Commissions ....................................................... ($2) ($3) ($2) ($2) ($2)


– Continued
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Table A10   Material Assumptions – Revenue


Revenue Source and Assumptions Budget
($ millions unless otherwise specified) Sensitivities 2009/10


Plan 
2011/12


Plan 
2010/112008/09


Revised 
Forecast Plan 


2009/10
Other taxes $2,326 $2,058 $1,966 $1,960 $2,007


Calendar Year
Population ........................................................... 1.4% 1.7% 1.5% 1.4% 1.4%
BC Consumer Price Index ................................... 1.8% 2.3% 1.0% 2.2% 2.1%
Housing starts ..................................................... -11.7% -11.2% -26.6% 4.9% 3.8%
Nominal GDP ...................................................... 4.2% 3.9% -0.9% 4.2% 4.6%
Real GDP ............................................................ 2.4% 1.0% -0.9% 2.4% 2.6%


Components of revenue
Property transfer ................................................. $1,020 $735 $685 $720 $750
Tobacco .............................................................. $705 $713 $687 $687 $687
Corporation capital .............................................. $69 $80 $54 $0 $0
Insurance premium ............................................. $372 $383 $393 $403 $413
Hotel room 


Consolidated Revenue Fund ........................... $97 $88 $88 $90 $94
Tourism British Columbia ................................ $63 $59 $59 $60 $63


Energy, sales of Crown land tenures,
metals, minerals and other $2,376 $3,010 $2,646 $2,814 $2,919


Natural gas price  +/- $1.00 change in the
Plant inlet, $Cdn/gigajoule ………………………… $5.65 $6.57 $5.87 $6.21 $6.61 natural gas price equals
Sumas,  $US/ MMBtu  ……………………………… $7.12 $7.26 $5.96 $6.80 $7.31 +/- $275 to $325 million


Natural gas volumes (petajoules) +/- 1% change in natural gas
Base gas production ……………………………… 669 689 584 524 465 volumes equals +/- $10 to $20
Incremental gas production ……………………… 400 400 509 572 634 million
Total gas volume production ……………………… 1,069 1,089 1,093 1,096 1,099  +/- 1 cent change in the exchange
Annual per cent change …………………………… 0.1% 2.3% 0.4% 0.3% 0.3% rate equals +/- $15 to $25


million on natural gas royalties
Oil price  ($US/bbl at Cushing, Ok) ………………… $84.02 $88.34 $56.39 $71.88 $80.80


Auctioned land base (000 hectares) ……………… 642 672 666 654 642
Average bid price/hectare ($) ……………………… $710 $3,659 $794 $954 $1,226
Cash sales of Crown land tenures ………………… $455 $2,459 $529 $624 $787
Metallurgical coal price ($US/tonne, fob west coast) … $105 $237 $172 $158 $160
Copper price ($US/lb) ............................................ $3.19 $2.65 $1.73 $2.44 $2.38


Annual electricity volumes set by treaty …………… 4.0 4.0 4.5 4.6 4.5 +/- 10% change in the average
 (million mega-watt hours) Mid-Columbia electricity price


Mid-Columbia electricity price ……………………… $65 $61 $61 $67 $67 equals +/- $25 to $30 million
($US/mega-watt hour)


Exchange rate (US¢/ Cdn$, calendar year) ……… 99.9 93.7 79.3 86.2 89.4


Components of revenue Based on a recommendation from
Natural gas royalties ……………………………… $1,165 $1,376 $1,014 $1,156 $1,281 the Auditor General to be consistent
Bonus bids, fees and rentals ……………………… $582 $862 $889 $932 $952 with generally accepted accounting 
Petroleum royalties ………………………………… $113 $117 $74 $82 $85 principles, bonus bid revenue
Columbia River Treaty electricity sales …………… $245 $255 $325 $330 $310 recognition reflects eight-year
Coal ………………………………………………… $112 $306 $274 $191 $179 deferral of cash receipts from the
Minerals, metals and other ………………………… $130 $68 $37 $88 $76 sale of Crown land tenures
Oil and Gas Commission fees and levies ………… $29 $26 $33 $35 $36


Royalty programs and infrastructure credits
Summer drilling ……………………………………… -$48 -$35 -$37 -$37 -$39
Deep drilling ………………………………………… -$63 -$105 -$134 -$150 -$166
Marginal, low productivity and ultramarginal …… -$138 -$229 -$237 -$244 -$251
Road and pipeline infrastructure ………………… -$78 -$90 -$131 -$74 -$51
Total ………………………………………………… -$327 -$459 -$539 -$505 -$507


Implicit natural gas royalty rate ……………………… 19.3% 18.7% 15.8% 16.9% 17.6%


Royalty program (marginal, low productivity and ultra marginal drilling) adjustments reflect reduced royalty rates.


– Continued
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Table A10   Material Assumptions – Revenue


Revenue Source and Assumptions Budget
($ millions unless otherwise specified) Sensitivities 2009/10


Plan 
2011/12


Plan 
2010/112008/09


Revised 
Forecast Plan 


2009/10
Forests $952 $587 $609 $707 $700


Prices (calendar year average) +/- US$50 change in SPF
SPF 2x4 ($US/1000 bd ft) ………………………… $213 $219 $213 $250 $300 price equals +/- $50 to 
Random Lengths Composite $100 million
  ($US/thousand board feet) ................................ $248 $252 $248 $285 $335 +/- US$100 change in hemlock
Hemlock price ($US/1000 bd ft) …………………… $600 $723 $700 $650 $600 price equals +/- $10 to $20
Pulp ($US/tonne) …………………………………… $844 $851 $606 $650 $700 million
Coastal log ($Cdn/cubic metre) +/- US$50 change in pulp price
(Vancouver Log Market, fiscal year) ……………… $96 $84 $64 $67 $71 equals +/-$5 to $10 million


 +/- Cdn$10 change in average 
Fiscal Year Trade  Assumptions log price equals +/-$40 to 


Export tax rate (effective rate) ............................. 15.0% 15.0% 15.0% 11.3% 5.0% $60 million
SPF 2x4 ($US/1000 bd ft) ………………………… $225 $219 $219 $269 $300  +/- 1 cent change in 
Random Lengths Composite price exchange rate equals 
  ($US/thousand board feet) ................................ $260 $250 $254 $304 $335  +/- $10 to $12 million on 
Lumber shipments and consumption (billion board feet) stumpage revenue
   U.S. lumber consumption ……………………... 40.6 39.3 34.0 37.4 43.3
   BC surge trigger volumes ……………………..… 8.6 8.3 7.2 7.9 9.2
   BC lumber exports to US ………………………… 8.0 6.6 6.3 7.9 9.2


+/- 10% change in Interior
Crown harvest volumes (million cubic metres) harvest volumes equals


Interior ……………………………………………… 49.0 40.3 42.4 44.6 48.4 +/- $20 to $30 million
Coast ………………………………………………… 10.0 10.7 9.6 10.4 11.6 +/- 10% change in Coastal
Total ………………………………………………… 59.0 51.0 52.0 55.0 60.0 harvest volumes equals
BC Timber Sales (included in above) …………… 11.5 9.8 10.0 10.7 10.9 +/- $9 to $12 million


Components of revenue The above sensitivities relate
Tenures ……………………………………………… $434 $270 $210 $257 $331 to stumpage revenue only.
BC Timber Sales …………………………………… $240 $135 $137 $167 $188 Depending on market
Border tax (SLA 2006) ……………………………… $253 $187 $238 $240 $129 conditions, changes in
Logging tax ………………………………………… $5 -$27 $2 $20 $30 stumpage revenues may be
Other CRF revenue ………………………………… $9 $11 $11 $12 $11 offset by changes in border
Recoveries to vote ………………………………… $11 $11 $11 $11 $11 tax revenues.


Other natural resources $395 $414 $375 $388 $392
Components of revenue


Water rental and licences ………………………… $327 $346 $310 $323 $327
BC Hydro remission (Water Use Plans) ………… $50 $50 $47 $47 $47
Angling & hunting permits and licences ………… $18 $11 $11 $11 $11
Recoveries to vote ………………………………… $0 $7 $7 $7 $7


Forecast for water rentals and licences includes BC Hydro rate increases approved by the BC Utilities Commission.


Other revenue $7,469 $7,320 $7,502 $7,622 $7,811
Components of revenue


Other fees and licences
Consolidated revenue fund ............................. $2,460 $2,377 $2,446 $2,426 $2,427
Recoveries to vote ........................................... $114 $138 $131 $119 $120
Crown corporations and agencies ................... $113 $107 $108 $117 $130
Other service delivery agencies ...................... $1,389 $1,385 $1,424 $1,452 $1,477


Investment earnings
Consolidated revenue fund ............................. $58 $64 $58 $68 $75
Recoveries to vote and gross ups ................... $614 $666 $658 $727 $804
Crown corporations and agencies.................... $41 $43 $41 $47 $51
Other service delivery agencies ...................... $171 $66 $161 $163 $165


Sales of goods and services ……………………… $688 $706 $740 $754 $784
Miscellaneous 


Consolidated revenue fund ............................. $213 $208 $201 $203 $210
Recoveries to vote ........................................... $418 $431 $415 $417 $418
Crown corporations and agencies ................... $78 $64 $79 $74 $73
Other service delivery agencies ...................... $1,112 $1,065 $1,040 $1,055 $1,077
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Revenue Source and Assumptions Budget
($ millions unless otherwise specified) Sensitivities 2009/10


Plan 
2011/12


Plan 
2010/112008/09


Revised 
Forecast Plan 


2009/10
Health and social transfers $4,794 $4,693 $4,910 $5,110 $5,316


National Cash Transfers
Canada Health Transfer (CHT) ........................... $22,629 $22,629 $23,987 $25,426 $26,952
Wait Time ............................................................  —  — $250 $250 $250 +/- 0.1% change in BC's
Canada Social Transfer (CST) ............................ $10,537 $10,537 $10,853 $11,178 $11,514 population share equals
BC share of national population (June 1) ………… 13.35% 13.15% 13.23% 13.31% 13.38% +/- $45 to $50 million
BC health and social transfers revenue
CHT ..................................................................... $3,243 $3,168 $3,373 $3,536 $3,719
Wait time .............................................................  —  — $33 $33 $33
CST ..................................................................... $1,407 $1,385 $1,436 $1,488 $1,541
Prior-year adjustments ........................................  — -$5  —  —  —
Health deferral


Wait times ........................................................ $79 $79  —  —  —
Diagnostic and Medical Equipment ................. $16 $17 $17 $16 $16
Medical Equipment Trust ................................. $7 $7 $7 $7 $7
Human Papillomavirus Immunization Trust ..... $14 $14 $13 $13  —
Patient Wait Times Guarantee Trust ............... $28 $28 $31 $17  —


Other federal contributions $1,015 $1,223 $1,460 $1,408 $1,396
Components of revenue


Consolidated revenue fund ................................. $154 $165 $156 $149 $133
Millennium Scholarship Fund .............................. $37 $37 $37  —  —
Police Officer's Recruitment Fund .......................  — $10 $25 $15 $3
Community Development Trust ...........................  — $87 $32 $9  —
Labour Market Agreement ..................................  — $66 $66 $66 $66
Labour Market Development Agreement ............  — $48 $290 $290 $290
Other recoveries to vote ...................................... $261 $275 $298 $290 $290
Crown corporations and agencies ....................... $153 $159 $173 $200 $220
Other service delivery agencies .......................... $410 $376 $383 $389 $394


Service delivery agency direct
revenue $4,818 $4,617 $4,814 $4,936 $5,078


School districts ……………………………………… $518 $491 $502 $498 $499
Post-secondary institutions ………………………… $2,405 $2,223 $2,358 $2,423 $2,484
Health authorities and hospital societies …………… $646 $667 $653 $661 $666
BC Transportation Financing Authority …………… $490 $454 $469 $479 $491
Other service delivery agencies ............................ $759 $782 $832 $875 $938


Commercial Crown corporation 
net income $2,680 $2,844 $2,825 $2,863 $2,956


BC Hydro ……………………………………………… $358 $357 $452 $493 $542
reservoir water inflows ……………………………… 100% 97% 100% 100% 100% +/-1% in hydro generation


= +/-$25 million
mean gas price ……………………………………… 7.55 7.94 7.64 8.09 8.19 +/-10% = -/+$20 million
   (Sumas, $US/MMbtu - BC Hydro forecast based on NYMEX forward selling prices)
electricity prices ........…………………………....... 59.72 55.62 55.71 60.50 60.99 +/-$1/MWh in electricity trade
   (Mid-C, $US/MWh) margins = +/-$40 million
assumed rate increases:
     - base rate ……………………………………… 6.56% 6.56% 7.50% 6.56% 6.75%
     - rate rider ………………………………………… 0.50% 0.50% 0.00% 2.00% 1.00%


 Assumed rate increases reflect the notional annual increases that would be required for BC Hydro to earn its allowed return on  
 equity as mandated by the BCUC. These increases are included for planning purposes only. Actual rate increases in these years 
 will be determined by future applications to the BCUC.


ICBC ………………………………………………….. $272 $459 $260 $192 $217
vehicle growth ..................................................... +2.6% +1.6% +1.0% +1.3% +1.6% +/-1% = +/-$37 million
claims cost trend ................................................. +4.6% -0.3% +3.5% +2.5% +3.4% +/-1% = -/+$27 million
investment return …………………………………… 4.8% 2.8% 3.5% 3.5% 4.2% +/-1% return = +/-$99


      to $103 million
loss ratio .............................................................. 87.0% 77.2% 84.7% 86.2% 87.6%
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Table A11   Natural Gas Price Forecasts – 2009/10 to 2011/12


2009 2010 2011 2009/10 2010/11 2011/12
GLJ Henry Hub US$/MMBtu (Jan 1,09)……………………………………… 7.00 7.50 8.00 7.05 6.42 6.88
Sproule Henry Hub US$/MMBtu (Dec 31,08)………………………………… 6.30 7.32 7.56 5.90 6.15 6.46
McDaniel Henry Hub US$/MMBtu (Jan 1, 09)……………………………… 7.25 7.75 8.60 6.85 6.80 7.51
AJM Henry Hub US$/Mcf (Dec 31,08)………………………………………… 6.50 7.65 8.30 5.90 6.33 7.02
GLJ Alberta AECO-C Spot CDN$/MMBtu (Jan 1, 09)……………………… 7.58 7.94 8.34 7.07 6.99 7.36
Sproule Alberta AECO-C Spot CDN$/MMBtu (Dec 31,08)………………… 6.82 7.56 7.84 6.02 6.59 6.93
McDaniel AECO-C Spot C$GJ (Jan 1, 09)…………………………………… 7.40 8.00 8.45 6.53 7.06 7.46
AJM AECO-C Spot C$/Mcf (Dec 31,08)……………………………………… 7.00 8.05 8.20 6.03 6.75 7.06
GLJ Sumas Spot US$/MMBtu (Jan 1, 09)…………………………………… 6.45 6.95 7.45 7.06 6.51 6.98
Sproule Sumas Spot CDN$/MMBtu (Dec 31, 08)…………………………… 6.82 7.56 7.84 5.52 6.09 6.43
GLJ BC Spot Plant Gate CDN$/MMBtu (Jan 1, 09)………………………… 7.17 7.54 7.94 6.64 6.58 6.94
Sproule BC Plant Inlet CDN$/MMBtu (Dec 31, 08)………………………… 5.77 6.51 6.79 5.67 6.25 6.58
McDaniel BC Spot Plant Gate C$MMBtu (Jan 1, 09)……………………… 7.20 7.80 8.25 6.31 6.84 7.23
AJM BC Spot Plant Gate C$/Mcf (Dec 31, 08)……………………………… 6.70 7.75 7.90 5.72 6.45 6.75
GLJ Midwest Chicago US$/MMBtu (Jan 1, 09)……………………………… 7.00 7.50 8.10 7.17 6.57 7.11
Sproule Alliance  Plant Gate CDN$/MMBtu (Dec 31, 08)…………………… 6.37 7.26 7.57 5.63 6.32 6.68
EIA US$/MMBtu Henry Hub (Jan 13, 09)…………………………………… 5.61 6.44 4.95
TD Economics Henry Hub FuturesUS$/MMBtu (Dec 16, 08)……………… 5.73 6.63 5.13
Scotiabank Group Henry Hub US$/MMBtu (Dec 17, 08)…………………… 6.25 7.00 5.76
BMO Alberta Empress US$/MMBtu (Dec 19, 08)…………………………… 5.70 7.35 6.43
RBC Financial Henry Hub US$/MMBtu (Dec 15, 08)……………………… 7.00 7.50 6.26
Exports Development Canada Henry Hub US$/MMBtu (Jan 1, 09)……… 6.50 7.00 5.97
Tristone Capital Henry Hub US$/MMBtu (Jan 5, 09)……………………… 7.00
Petro-Canada AECO-C Spot CDN$/Mcf (Sep 29, 08)……………………… 7.75 7.75 6.44
NYMEX Forward Market converted to Plant Inlet CDN$/GJ (Jan 7, 09) ………………………………………… 6.04 6.24 6.16


Average all minus high/low …….……………...…………………………………………………… 6.19 6.54 6.96
Average one forecast per consultant minus high/low …………………………………………… 6.03 6.53 6.88


Natural gas royalty price forecast …………………………………………………………………… 5.87 6.21 6.61
GLJ: Gilbert Laustsen Jung Petroleum Consultants Ltd         US EIA: US Energy Information Administration          AECO:  Alberta  Energy  Company
AJM: Ashton Jenkins  Mann  Petroleum  Consultants            McDaniel: McDaniel & Associates Consultants Ltd


Adjusted to fiscal years and 
                                            Private sector forecasts (calendar year) $C/gigajoule at plant inlet


Budget 2009 price 
forecast is based on the 
private sector average 
adjusted for more current 
year-to-date information in 
2008/09.


rose 33 per cent from March 
to June 2008 and declined 
49 per cent over the last 
seven months.


to remain volatile and 
influenced by economic 
demand, hurricane activity, 
winter weather and other 
energy prices.
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Budget 1


($ millions unless otherwise specified) Sensitivities 2009/10
Advanced Education and Labour Market 


Development …………………………………… 2,075 2,056 2,260 2,262 2,237


Student spaces in public institutions 2  …………199,627 193,329 205,396 206,357 206,626


(# of FTEs)


Attorney General ………………………………… 546 546 556 549 534


New cases filed/processed ………………………295,000 295,000 295,000 295,000 295,000


(# for all courts)


 Crown Proceeding Act (CPA) ………………… 25 25 25 25 25


Children and Family Development …………… 1,389 1,389 1,403 1,414 1,414


Average children-in-care ………………………… 9,100 9,100 9,000 9,000 9,000
caseload (#)


Average annual residential ………………………29,200 31,100 31,400 31,400 31,400
cost per child in care ($)


Education ………………………………………… 5,117 5,115 5,179 5,215 5,231


Student Enrolment (# of FTEs)………………… 555,833 555,575 551,169 549,543 547,929
Forests and Range …………………...….......... 806 770 768 692 696


Direct Fire Fighting ……………………………… 56 80 62 52 52


BC Timber Sales …………………………….…… 219 159 175 174 180


1 The 2008/09 budget estimate and updated forecast have been restated to reflect government's current organization and accounting policies.
2 Beginning in 2008/09 the student space forecasts include apprentice training FTEs delivered by the Industry Training Authority.


Over the past 11 years, fire 
fighting costs have ranged from 
a low of $19 million in 1997 to a 
high of $372 million in 2003.


Targets can be impacted by 
changes to actual inventory 
costs incurred. There is a lag of 
approximately 2 years between 
when inventory costs are 
incurred and when they are 
expensed.  Volume harvested 
can also impact targets. For 
example, if volume harvested is 
less than projected in any year 
then capitalized expenses will 
also be reduced in that year.


The number of recommended 
criminal cases brought forward 
by the various police 
departments, resulting in 
charges being laid by the Crown, 
the number of civil litigation 
cases, the number of traffic fines 
disputed and the number of 
family cases.


The number and size of litigation 
brought against the province, as 
well as the effectiveness of 
mitigation strategies and legal 
defence.


The number of student spaces 
may vary depending on the 
financial and other policies of 
post secondary institutions.


A 1% increase in the cost per 
case or a 1% increase in the 
average caseload will affect 
expenditures by approximately 
$2.7 million.


Ministry Programs and Assumptions Plan 
2011/12


Plan 
2010/11


Revised 
Forecast 


Budget 
Estimate 
2009/102008/09
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Table A12   Material Assumptions – Expense


Budget 1


($ millions unless otherwise specified) Sensitivities 2009/10
Ministry Programs and Assumptions Plan 


2011/12
Plan 


2010/11


Revised 
Forecast 


Budget 
Estimate 
2009/102008/09


Health Services ............................................... 13,329 13,329 14,095 14,901 15,821
Additional health authority funding …………… -             120 -                   -             -             


Pharmacare ……………………………………… 1,016 995 1,105 1,105 1,157
Demand/cost growth …………………………… 3.7% 3.7% 3.7% 3.7% 3.7%
 (per cent change)


Medical Services Plan (MSP) ………………… 3,188 3,222 3,394 3,503 3,620


Regional Health Sector funding ………………… 8,629 8,735 9,138 9,759 10,484
Housing and Social Development …………… 2,602 2,602 2,641 2,651 2,617


Temporary Assistance …………………………. 41,840 42,185 44,659 44,173 40,491
annual average caseload (#)


Disability Assistance …………………………… 67,190 67,917 70,561 71,009 71,019
annual average caseload (#)


Total annual average…………………………… 109,030 110,102 115,220 115,182 111,510
caseload (#)


Adult Community Living:


Residential Services:
Average caseload (#) ………………………… 5,469 5,233 5,412 5,646 5,896
Average cost per client ($) …………………… 68,200 67,900 68,500 66,300 63,500


Day Programs:
Average caseload (#) ………………………… 11,113 11,704 12,429 13,181 13,925
Average cost per client ($) …………………… 19,200 18,800 19,800 18,900 17,900


1 The 2008/09 budget estimate and updated forecast have been restated to reflect government's current organization and accounting policies.


The expected to work caseload 
is sensitive to fluctuations in 
economic and employment 
trends in the service sector. A 
1% change in the Temporary 
Assistance annual average 
caseload or average cost per 
case will affect expenditures by 
approximately $3.5 million 
annually.


A 1% change in utilization or 
drug prices affects costs by 
approximately $10 million.


A 1% increase in volume of 
services provided by fee-for-
service physicians affects costs 
by approximately $20 million.


The caseload for persons with 
disabilities is sensitive to the 
aging of the population and 
longer life expectancy for 
individuals with disabilities and 
significant health issues. A 1% 
change in the Disability 
Assistance annual average 
caseload or average cost per 
case will affect expenditures by 
approximately $7 million 
annually.


The adult community living 
caseload is sensitive to the 
pressures of an aging 
population. A 1% increase in the 
adult caseload will increase 
expenditures by approximately 
$2.9 million. 


The average cost per case is 
sensitive to the composition of 
the caseload, and reported 
income.  


– Continued
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Table A12   Material Assumptions – Expense


Budget 1


($ millions unless otherwise specified) Sensitivities 2009/10
Ministry Programs and Assumptions Plan 


2011/12
Plan 


2010/11


Revised 
Forecast 


Budget 
Estimate 
2009/102008/09


Public Safety and Solicitor General ………… 624 624 647 630 625


Emergency Program Act (EPA) ………………… 16 21 16 16 16


Management of Public Funds and Debt …… 1,262 1,212 1,200 1,292 1,330
Interest rates for new provincial borrowing:
Short-term ……………………………………… 4.30% 1.99% 1.02% 2.10% 3.23%
Long-term ……………………………………… 5.04% 4.85% 4.49% 4.67% 5.30%


CDN/US exchange rate (cents) ………………… 100.1 112.1 124.3 114.1 111.9


Service delivery agency net spending ……… 4,059 4,097 4,205 4,460 5,061


School districts …………………………………… 301 268 273 296 329
Post-secondary institutions …………………… 2,185 2,174 2,176 2,378 2,564
Health authorities and hospital societies ……… 427 520 686 653 727
BC Transportation Financing Authority ……… 646 733 808 791 916
Other service delivery agencies ……………… 500 402 262 342 525


1 The 2008/09 budget estimate and updated forecast have been restated to reflect government's current organization and accounting policies.


Full year impact on MoPD on 
interest costs of a 1% change in 
interest rates equals $36 million; 
$100 million increase in debt 
level equals $4 million.


Funding remains constant on a 
year-to-year basis.


The number and severity of 
natural disasters.


The volume and severity of 
criminal activity and the number 
of inmate beds occupied.


– Continued


Table A13   Full-Time Equivalents (FTEs) 1 – 2005/06 to 2011/12


Ministries and special offices (CRF)  …………… 27,129  28,647  30,224  31,870   32,214  32,133   31,872
Service delivery agencies 2 ……………………… 3,992 3,917 4,128 4,335 4,350 4,315 4,360


Total FTEs ………………………………………… 31,121 32,564 34,352 36,205 36,564 36,448 36,232
1


2 Service delivery agency FTE amounts do not include SUCH sector staff employment.


Actual
2005/06


Actual
2006/07


Actual
2007/08


Revised
Forecast
2008/09


Budget
Estimate
2009/10


Plan
2010/11


Plan
2011/12


Full-time equivalents (FTEs) are a measure of staff employment.  FTEs are calculated by dividing the total hours of employment paid for in a given period by 
the number of hours an individual, full-time person would normally work in that period.  This does not equate to the physical number of employees. For 
example, two half-time employees would equal one FTE, or alternatively, three FTEs may represent two full-time employees who have worked sufficient 
overtime hours to equal an additional FTE.
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Table A14   Capital Spending – 2005/06 to 2011/12 1


Taxpayer-supported
Education


Schools (K–12) ………………………………… 286       322       380       442       458       438       414       
Post-secondary ………………………………… 790       874       782       666       619       551       487       


Health ……………………………………………… 848       760       881       910       886       998       619       
BC Transportation Financing Authority ……… 713       821       884       956       1,000    981       762       
BC Transit ………………………………………… 24         13         37         74         154       110       114       
Vancouver Convention Centre


expansion project  …………………………..… 85         105       251       251       37         51         -           
BC Place rejuvenation …………………………… -           -           -           38         125       160       42         
Government ministries ………………………… 320       355       335       436       2 279       335       248       
Other 3……………………………………………… 87         159       122       125       43         36         31         
Accelerated infrastructure projects …………… -           -           -           55         885       720       340       
Capital spending contingencies ………………… - - - 180 260 270 325


Total taxpayer-supported …………………… 3,153 3,409 3,672 4,133 4,746 4,650 3,382


Self-supported
BC Hydro ………………………………………… 610       807       1,072    1,596    1,752    1,920    1,902    
BC Transmission Corporation ………………… 21         50         70         18         19         12         12         
Columbia River power projects 4……………… 30         19         29         38         166       242       258       
BC Railway Company …………………………… 15         19         20         10         80         95         100       
ICBC 5……………………………………………… 27         22         23         25         42         100       125       
BC Lotteries ……………………………………… 83         44         60         112       120       115       115       
Liquor Distribution Branch ……………………… 19 22 18 19 20 21 30


Total self-supported commercial …………… 805 983 1,292 1,818 2,199 2,505 2,542


Total capital spending ………………………… 3,958 4,392 4,964 5,951 6,945 7,155 5,924
1


2


3


4


5 Includes ICBC Properties Ltd.


Revised
Forecast
2008/09


Budget
Estimate
2009/10


Plan
2010/11


Plan
2011/12 ($ millions) Actual


2005/06
Actual


2006/07


As the agreement has not been finalized, the fiscal implications of the Port Mann Bridge/Highway 1 Project (which will be funded from tolls) are not included 
in Budget 2009  – see the topic box at the end of Part 1.


Actual
2007/08


Includes Supplementary Estimates  of $80 million.


Includes BC Housing Management Commission, Provincial Rental Housing Corporation, Rapid Transit Project 2000, and other service delivery agencies.


Joint ventures of the Columbia Power Corporation and Columbia Basin Trust.
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Table A15   Statement of Financial Position – 2005/06 to 2011/12 1


Financial assets
Cash and temporary investments ………… 3,880     3,450     5,951     6,028     4,369     3,609     3,614     
Other financial assets ……………………… 6,995     7,914     8,233     8,572     9,026     9,289     9,781     
Sinking funds ............................................. 4,059     3,798     2,649     2,152     2,042     1,800     1,317     
Investments in commercial Crown corporations
Retained earnings ………………………… 3,476     4,426     5,090     5,718     6,186     6,711     7,169     
Recoverable capital loans ………………… 6,916 7,170 7,719 9,080 9,773 11,106 12,198


10,392 11,596 12,809 14,798 15,959 17,817 19,367
25,326 26,758 29,642 31,550 31,396 32,515 34,079


Liabilities
Accounts payable & accrued liabilities 2 … 7,288     7,094     7,955     8,104     8,246     8,342     8,284     
Deferred revenue …………………………… 5,695     5,989     7,136     8,757     9,175     9,711     10,187
Debt:
Taxpayer-supported debt ………………… 27,197   25,960   26,579   27,692   30,213   32,392   34,078
Self-supported debt ………………………… 7,200 7,473 8,048 9,795 10,258 11,811 13,137


Total provincial debt ………………………… 34,397   33,433   34,627   37,487   40,471   44,203   47,215
Add: debt offset by sinking funds ……… 4,059     3,798     2,649     2,152     2,042     1,800     1,317     
Less : guarantees and


non-guaranteed debt ……………… (399) (410) (442) (422) (574) (782) (1,008)
Financial statement debt ........................... 38,057 36,821 36,834 39,217 41,939 45,221 47,524


51,040 49,904 51,925 56,078 59,360 63,274 65,995
Net liabilities ………………………………… (25,714) (23,146) (22,283) (24,528) (27,964) (30,759) (31,916)
Capital and other assets
Tangible capital assets ……………………… 25,074   26,954   28,933   30,980   33,931   36,482   37,639
Other assets ………………………………… 761 839 801 847 837 836 836


25,835 27,793 29,734 31,827 34,768 37,318 38,475
Accumulated surplus (deficit) …………… 121 4,647 7,451 7,299 6,804 6,559 6,559
1


($ millions)


Comparative figures have been restated to reflect government's accounting policies in effect at March 31, 2008.


Accrued liabilities include accumulated forecast allowances of $100 million.


Budget
Estimate
2009/10


Plan
2010/11


Plan
2011/12


Actual
2005/06


Actual
2006/07


Actual
2007/08


Revised
Forecast
2008/09
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Table A15a   Changes in Financial Position – 2005/06 to 2011/12


(Surplus) deficit for the year ……………… (3,113)    (4,079)    (2,886)    (50)         495        245        -             
Comprehensive income and


other equity adjustments ............... - (447) 82 202 - - -


Change in accumulated (surplus) deficit (3,113) (4,526) (2,804) 152 495 245 -


Capital and other asset changes:
Taxpayer-supported capital investments … 3,153    3,409   3,672   4,133   4,746    4,650     3,382
Less : amortization and other


accounting changes ……………… (1,594) (1,529) (1,693) (2,086) (1,795) (2,099) (2,225)
Increase in net capital assets .................. 1,559     1,880     1,979     2,047     2,951     2,551     1,157     


Increase (decrease) in other assets .......... 215 78 (38) 46 (10) (1) -
1,774 1,958 1,941 2,093 2,941 2,550 1,157


Increase (decrease) in net liabilities  ....... (1,339) (2,568) (863) 2,245 3,436 2,795 1,157


Investment and working capital changes:
Increase (reduction) in cash and
temporary investments …………………… 291        (430)       2,501     77          (1,659)    (760)       5            


Investment in commercial Crown corporations:
Increase (decrease) in retained earnings 281        950        664        628        468        525        458        
Self-supported capital investments ……… 805        983        1,292     1,818     2,199     2,505     2,542     
Less: loan repayments and


other accounting changes ………… (790) (729) (743) (457) (1,506) (1,172) (1,450)
296        1,204     1,213     1,989     1,161     1,858     1,550     


Other working capital changes …………… (1,103) 558 (2,838) (1,928) (216) (611) (409)
(516) 1,332 876 138 (714) 487 1,146


Increase (decrease) in
financial statement debt ………………… (1,855)    (1,236)    13          2,383     2,722     3,282     2,303     
(Increase) decrease in sinking fund debt … 456        261        1,149     497        110        242        483        
Increase (decrease) in guarantees
and non-guaranteed debt ………………… (50) 11 32 (20) 152 208 226


Increase (decrease) in total
provincial debt ……………………………… (1,449) (964) 1,194 2,860 2,984 3,732 3,012


Plan
2011/12($ millions) Actual


2005/06
Actual


2006/07
Actual


2007/08


Revised
Forecast
2008/09


Budget
Estimate
2009/10


Plan
2010/11
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Table A16   Provincial Debt Summary – 2005/06 to 2011/12 1, 2


Taxpayer-supported debt
Provincial government direct operating …………… 11,923 9,505 8,264 6,437 6,847 7,104 7,074
Other taxpayer-supported debt (mainly capital)
Education


Schools 2………………………………………………… 4,588     4,724     4,906     5,195     5,502     5,793     6,065     
Post-secondary institutions 2………………………… 2,650 2,909 3,314 3,497 3,714 3,831 3,907


7,238 7,633 8,220 8,692 9,216 9,624 9,972


Health2…………………………………………………… 2,459 2,899 3,345 3,820 4,332 4,936 5,431
Highways and public transit


BC Transportation Financing Authority …………… 2,699     3,237     3,948     4,638     5,377     5,957     6,485     
Public transit …………………………………………… 904        892        897        930        928        925        922        
SkyTrain  extension …………………………………… 1,145     1,153     1,153     1,153     1,153     1,153     1,153     
BC Transit ……………………………………………… 80 96 84 93 154 197 244


4,828 5,378 6,082 6,814 7,612 8,232 8,804
Other


BC Buildings …………………………………………… 246        -            3 -            -            -            -            -            
Social housing 4………………………………………… 189        216        218        309        272        225        225        
Homeowner Protection Office ……………………… 110        110        132        149        156        172        193        
Other 5…………………………………………………… 204        219        318        471        778        1,099     1,379     
Accelerated capital projects ………………………… - - - 1,000 1,000 1,000 1,000


749 545 668 1,929 2,206 2,496 2,797


Total other taxpayer-supported debt ……………… 15,274 16,455 18,315 21,255 23,366 25,288 27,004


Total taxpayer-supported debt ………………………… 27,197 25,960 26,579 27,692 30,213 32,392 34,078


Self-supported debt
Commercial Crown corporations 


BC Hydro ……………………………………………… 6,892     7,144     7,633     9,005     9,698     11,030   12,122   
BC Transmission Corporation ……………………… 37          37          86          73          73          73          73          
Columbia River power projects 6……………………… 247        236        219        207        377        598        833        
Liquor Distribution Branch …………………………… 5            3            2            1            1            1            -            
Post-secondary institutions' subsidiaries …………… 19 53 108 109 109 109 109


7,200   7,473   8,048   9,395   10,258   11,811  13,137
Warehouse borrowing program ………………………… - - - 400 - - -


Total self-supported debt ……………………………… 7,200 7,473 8,048 9,795 10,258 11,811 13,137


Total provincial debt …………………………………… 34,397 33,433 34,627 37,487 40,471 44,203 47,215


Debt as a per cent of GDP
Provincial government direct operating ……………… 7.0% 5.2% 4.3% 3.2% 3.5% 3.4% 3.3%
Taxpayer-supported …………………………………… 16.1% 14.2% 13.8% 13.8% 15.2% 15.7% 15.8%
Total provincial …………………………………………… 20.3% 18.3% 18.0% 18.7% 20.4% 21.4% 21.8%


1


2


3


4


5


6


Debt is after deduction of sinking funds and unamortized discounts, and excludes accrued interest.  Government direct and fiscal agency accrued interest is 
reported in the government's accounts as an accounts payable.


Includes debt and guarantees incurred by the government on behalf of school districts, universities, colleges and health authorities/hospital societies (SUCH), 
and debt directly incurred by these entities.


Debt of BC Buildings was transferred to the province as the corporation's operations are now conducted through the Ministry of Labour and Citizen's Services.


Revised
Forecast
2008/09


Includes the BC Housing Management Commission and the Provincial Rental Housing Corporation.


Includes service delivery agencies, student loan guarantees, loan guarantees to agricultural producers, guarantees issued under economic development and 
home mortgage assistance programs and loan guarantee provisions.


A joint venture of the Columbia Power Corporation and Columbia Basin Trust.


($ millions unless otherwise indicated) Actual
2005/06


Plan
2010/11


Plan
2011/12


Actual
2006/07


Actual
2007/08


Budget
Estimate
2009/10
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Table A17   Key Provincial Debt Indicators – 2005/06 to 2011/12 1


Debt to revenue (per cent)
Total provincial ..........……………………… 74.6 69.1 68.3 74.6 79.1 83.6 86.4
Taxpayer-supported .....…………………… 77.6 69.6 69.4 74.8 80.1 83.9 85.3


Debt per capita ($) 2


Total provincial ..........……………………… 8,196 7,878 8,034 8,556 9,102 9,806 10,333
Taxpayer-supported .....…………………… 6,480 6,117 6,166 6,320 6,795 7,186 7,458


Debt to GDP (per cent) 3


Total provincial ..........……………………… 20.3 18.3 18.0 18.7 20.4 21.4 21.8
Taxpayer-supported .....…………………… 16.1 14.2 13.8 13.8 15.2 15.7 15.8


Interest bite (cents per dollar of revenue) 4


Total provincial ..........……………………… 4.4 4.3 4.0 4.2 4.2 4.5 4.7
Taxpayer-supported .....…………………… 4.4 4.2 3.9 4.3 4.3 4.5 4.6


Interest costs ($ millions)
Total provincial ..........……………………… 2,012 2,068 2,005 2,119 2,173 2,394 2,583
Taxpayer-supported .....…………………… 1,546 1,569 1,482 1,579 1,620 1,753 1,841


Interest rate (per cent) 5


Taxpayer-supported .....…………………… 5.5         5.9         5.6         5.8         5.6         5.6         5.5         


Background Information:
Revenue ($ millions)


Total provincial 6............…………………… 46,096 48,416 50,678 50,225 51,180 52,884 54,657
Taxpayer-supported 7..…………………… 35,029 37,280 38,287 37,004 37,736 38,593 39,970


Debt ($ millions)
Total provincial..............…………………… 34,397 33,433 34,627 37,487 40,471 44,203 47,215
Taxpayer-supported 8..…………………… 27,197 25,960 26,579 27,692 30,213 32,392 34,078


Provincial GDP ($ millions) 9..............……… 169,308 182,743 192,528 199,984 198,277 206,628 216,091
Population (thousands at July 1) 10.......…… 4,197 4,244 4,310 4,382 4,447 4,508 4,569
1


2


3


4


5


6


7


8


9


10


Excludes revenue of government enterprises, but includes dividends from enterprises paid to the consolidated revenue fund.


Revised
Forecast
2008/09


Includes fiscal data of school districts, post-secondary institutions and regional health authorities/societies (SUCH).


Includes revenue of the consolidated revenue fund (excluding dividends from enterprises) plus revenue of all government organizations
and enterprises.


The ratio of debt outstanding at fiscal year end to provincial nominal gross domestic product (GDP) for the calendar year ending in the 
fiscal year (e.g. 2009/10 debt divided by 2009 GDP).
The ratio of interest costs (less sinking fund interest) to revenue.  Figures include capitalized interest expense in order to provide a 
more comparable measure to outstanding debt.


Weighted average of all outstanding debt issues.


Excludes debt of commercial Crown corporations and agencies and funds held under the province's warehouse borrowing program.


GDP for the calendar year ending in the fiscal year (e.g. GDP for 2009 is used for the fiscal year ended March 31, 2010).


Population at July 1st within the fiscal year (e.g. population at July 1, 2009 is used for the fiscal year ended March 31, 2010).


Budget
Estimate
2009/10


Plan
2010/11


Plan
2011/12


The ratio of debt to population (e.g. 2009/10 debt divided by population at July 1, 2009).


Actual
2005/06


Actual
2006/07


Actual
2007/08
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✧  Alberta is facing its fi rst recession since 1986, with the economy expected to contract by 2% in 2009. Real business 
investment is expected to drop by almost a quarter due to the sharp decline in energy prices, tight credit markets 
and the global recession. Although government infrastructure and incentive programs are expected to keep job 
losses relatively modest, the unemployment rate is expected to rise to 6.5% by 2010. 


✧  Th e global economy is expected to stabilize in late 2009 and the recovery to get underway in 2010. Rising energy 
prices and stronger exports are expected to lead to a modest recovery in economic growth to 1.8% in 2010. 
Alberta’s real economic growth is expected to return to an average of about 3% over the medium term and the 
unemployment rate to return to 4.6% by 2013.


a Refers to the average price per barrel of Alberta light, medium and heavy oil.
b The bitumen price is an estimate of the price at Edmonton and is not an actual market price.
c Alberta Finance and Enterprise estimate. Average weekly earnings are preliminary 2008 from Statistics Canada.


2007-08 2008-09 2009-10 2010-11 2011-12 2012-13
Actual Estimates


Prices
Crude Oil Price
     WTI (US$/bbl) 82.25 85.50 55.50 64.50 72.50 76.00
     Alberta Wellhead (Cdn$/bbl)a 73.80 81.77 57.95 64.24 70.31 73.66
     Bitumen @ Edmonton (Cdn$/bbl)b 43.53 60.10 32.71 36.13 39.27 40.92
Natural Gas Price
     Alberta Reference Price (Cdn$/GJ) 5.92 7.00 5.50 6.00 6.25 6.50


Production
     Conventional crude oil (000s barrels/day) 520 498 469 457 451 441
     Raw bitumen (000s barrels/day) 1,257 1,398 1,934 2,155 2,478 2,812
     Natural gas (billions of cubic feet) 5,104 4,857 4,566 4,325 4,154 4,006


Interest rates
     3-month Canada treasury bills (per cent) 3.84 1.75 0.60 1.90 4.00 4.00
    10-year Canada bonds (per cent) 4.18 3.40 3.05 3.65 4.75 4.75


Exchange Rate (US¢/Cdn$) 97.10 89.50 83.50 87.50 90.00 90.00


2008 2009 2010 2011 2012 2013
Actual


Gross Domestic Product
     Nominal (millions of dollars) 289,063c 251,579 268,281 285,862 305,355 325,162
           per cent change 11.6 -13.0 6.6 6.6 6.8 6.5
     Real (millions of 2002 dollars) 190,213c 186,502 189,842 195,445 201,948 208,236
           per cent change 1.5 -2.0 1.8 3.0 3.3 3.1


Other Indicators
     Employment (thousands) 2,013 1,998 2,017 2,059 2,104 2,147
           per cent change 2.8 -0.8 1.0 2.1 2.2 2.1
     Unemployment rate (per cent) 3.6 5.8 6.5 6.2 5.5 4.6
     Average Weekly Earnings (per cent change) 4.8c 2.5 2.3 2.5 3.0 3.0
     Personal Income (per cent change) 7.8c 1.8 2.8 4.6 5.5 5.2
     Corporate Profits (per cent change) 21.8c -49.6 28.8 16.1 12.1 10.9
     Housing starts (number of units) 29,164 22,300 24,100 24,400 25,300 26,800
     Alberta Consumer Price Index (per cent change) 3.1 1.0 1.7 2.0 2.0 2.0
     Population (thousands) 3,585 3,652 3,714 3,777 3,843 3,912
          per cent change 2.1 1.9 1.7 1.7 1.7 1.8


Calendar Year Assumptions


Fiscal Year Assumptions


Key Energy and Economic Assumptions


SUMMARY AND KEY ASSUMPTIONS
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GLOBAL ECONOMIC RECOVERY EXPECTED IN 2010


✦ Th e worst fi nancial crisis since the 1930s has caused the fi rst synchronized 
downturn in developed countries since the Second World War. Consumer 
and business confi dence have suff ered. With lower consumer spending and 
investment, employment and industrial production are falling in major 
economies. All major developed economies are now in recession and growth 
has slowed signifi cantly in emerging markets. 


✦ Governments in major developed economies have taken extraordinary 
actions to stabilize the fi nancial system and to stem the fallout in economic 
activity. Interest rates are at historic lows in Canada, the United States and 
Europe, and have also been lowered signifi cantly in emerging markets.


✦ Low interest rates, a traditional tool of monetary policy, have so far been 
largely ineff ective in supporting economic growth. Massive deleveraging, 
concerns about counterparty risk and falling asset prices are restraining 
lending to consumers and businesses. Th e global economy is in recession, 
with the US economy expected to contract by 3% in 2009 and the 
Canadian economy by 2%. 


✦ Major economies are resorting to expansionary fi scal policies to boost 
aggregate demand. Th is, along with extraordinary measures to support the 
global fi nancial system, is expected to stabilize the global economy by the 
end of 2009 and lay the foundation for a modest recovery in 2010. Global 
economic growth in 2010 is expected to come in around 2%, well below its 
recent fi ve-year average of 4.6%.


◆ Th e lingering eff ects of the credit crisis and the sharp deterioration in 
US labour markets suggest a slow US recovery in 2010, with growth of 
only 1.5%. 


◆ Economic growth in Canada is expected to recover more strongly, to 
2.7% in 2010. Canada’s fi nancial sector, which has been rated the sound-
est in the world, is not facing the same daunting problems as in the US.


◆ Economic growth in both the US and Canada is expected to average 
around 3% over the medium term.


COMMODITY PRICES TO STRENGTHEN


✦ With the expected recovery in economic activity and stabilization of credit 
conditions, demand for crude oil and natural gas is expected to rebound 
in 2010, which should support a recovery in oil and natural gas prices. Oil 
prices are likely to get a further lift from supply constraints as the credit 
crisis and low prices have curtailed investment in the energy sector. Oil 
prices are forecast to average US$55.50/bbl in 2009-10 and to increase to 
US$76.00/bbl by 2012-13. 


ECONOMIC OUTLOOK 2009 TO 2013
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✦ Natural gas prices have taken a sharp hit from falling US industrial demand 
and rising supplies. Alberta natural gas prices are expected to average 
Cdn$5.50/GJ in 2009-10. With the projected recovery in US industrial 
demand and moderation in US gas production, natural gas prices are 
expected to recover modestly to Cdn$6.00/GJ in 2010-11, rising to 
Cdn$6.50/GJ in 2012-13.


✦ Although grain prices have declined from the highs reached last summer, 
they are likely to be above the recent fi ve-year average. Cattle and hog 
prices are likely to improve slightly over the forecast period due in part 
to a sustained contraction in North American livestock production. Total 
farm cash receipts in Alberta rose over 15% in 2008. In contrast to falling 
demand for industrial commodities, demand for food products is still strong 
with some shifting in consumer buying patterns and more “at-home” meal 
consumption. Rising incomes in emerging markets are expected to sustain 
healthy global food prices over the forecast period.


TEMPORARY DECLINE IN INVESTMENT AND EXPORTS


✦ With signifi cant declines in energy prices and worsening global economic 
conditions, real business investment in Alberta is expected to drop by 
about a quarter in 2009. Oil sands-related investment is expected to fall 
by roughly half in 2009 as several companies have cancelled or postponed 
large scale projects in Alberta. Ongoing volatility and uncertainty suggest 
no signifi cant rebound until 2011. By that time, improving oil prices, lower 
costs and a more stable economic outlook are likely to make many projects 
economic, increasing investment expenditures gradually over the 2011 to 
2013 period.


✦  Th e average number of rigs drilling was down 35% in the fi rst two months 
of 2009 compared to the same period last year, in line with Statistics 
Canada’s survey of investment intentions. Th e government’s two-year 
$1.5 billion incentive program should help cushion the decline in 
conventional energy investment. Non-residential construction investment 
in the conventional energy sector is expected to decline by roughly a quarter 
in 2009 and gradually recover over the forecast period as energy prices 
strengthen.


✦ Despite increased exports of grains and oil sands production, Alberta’s 
overall exports are expected to decline in 2009. Manufacturing exports are 
likely to be hard hit by the global recession. Natural gas exports are expected 
to decline over the forecast period because of rising consumption within 
Alberta and declining overall production. Th e anticipated recovery in US 
and global demand is expected to provide a lift to Alberta exports from 
2010 to 2013.
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CONSUMERS ALSO RECOVER IN 2010


✦ Despite the economic contraction, government support for the economy 
is expected to limit the decline in average employment between 2008 and 
2009 to 15,000. Th e unemployment rate is forecast to increase from an 
average of 3.6% in 2008 to 5.8% in 2009.


✦ Higher unemployment and declines in asset values are expected to keep 
housing starts and retail sales weak in 2009. Even so, consumers in Alberta 
are likely to weather this downturn better than their counterparts in the 
rest of Canada as Albertans have the highest per capita incomes among 
the provinces. Housing starts are forecast to recover over the medium term 
supported by improved aff ordability and stronger economic activity.


✦ Employment is forecast to recover moderately in 2010, but the 
unemployment rate is expected to increase to 6.5% due to continued 
growth in the labour force. With the economic recovery gaining 
momentum, employment is projected to record solid growth between 2011 
and 2013. Th e unemployment rate is forecast to fall to 4.6% by 2013. 
Improving labour market conditions are expected to lift real consumer 
spending to a sustainable pace of over 3% in the medium term. 


INFLATION AND COST PRESSURES TO EASE


✦ Sharp declines in commodity prices, moderating shelter costs and the global 
recession have signifi cantly lowered Alberta’s infl ation rate. Alberta’s CPI 
infl ation rate is expected to average 1% in 2009 and to remain around the 
Bank of Canada’s target of 2% over the remainder of the forecast period.


✦ With labour market shortages easing and infl ation falling, wage pressures 
are likely to subside, improving the competitive position of the Alberta 
economy. Moreover, the global economic recession and credit crisis have 
lowered prices of many construction materials, such as copper, steel and 
aluminum. Hence, construction costs are expected to fall in 2009 and 
remain moderate over the forecast period.


ALBERTA ECONOMIC GROWTH RETURNS TO A SUSTAINABLE PACE 


✦ Th e Alberta economy is entering its fi rst recession after more than 20 
years of uninterrupted growth. With improvements in global economic 
conditions and fi nancial markets, consumer and investor confi dence is 
expected to improve and support a modest recovery in economic growth to 
1.8% in 2010. Higher consumer and business expenditures are projected 
to boost employment and incomes in Alberta over the medium term. With 
cost pressures abating and commodity prices improving, Alberta’s economic 
growth is expected to average 3.1% over the 2011 to 2013 period. 
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Industrial Production Falls


Sources: US Federal Reserve Board, European Central Bank, Ministry of Economy, Trade and 
Industry (Japan) and National Bureau of Statistics of China.


Industrial Production Growth


-40


-30


-20


-10


0


10


20


30


Ja
n-08


Feb
-08


Mar-
08


Apr
-08


May
-08


Ju
n-0


8
Ju


l-0
8


Aug
-08


Sep
-08


Oct-
08


Nov
-08


Dec
-08


Ja
n-09


Feb
-09


(% chg y/y)


        China


United States


     Euro Area (16) 


           Japan


Global Financial Crisis Deepens


Source: Yahoo Finance. Data as of March 20, 2009.


North American Stock Market Perfomance


-50


-40


-30


-20


-10


0


10


20


30


Ja
n-07


Mar-
07


May
-07


Ju
l-0


7


Sep
-07


Nov-0
7


Ja
n-08


Mar-
08


May
-08


Ju
l-0


8


Sep
-08


Nov-0
8


Ja
n-09


Mar-
09


(% chg y/y)


TSX Composite


S&P 500


“Th e collapse of the global credit 
boom”, as described by the US 


Federal Reserve Chairman, Ben 
Bernanke, brought about the 


failure or near-failure of several 
major fi nancial institutions in the 


United States and Europe. Investor 
confi dence has been severely aff ected 


and global equity prices 
plummeted in mid-September as 


credit markets seized up. 


Since the beginning of 2008, 
Canada’s TSX composite has lost 


nearly 40%, while the 
S&P 500 in the United States 


has dropped almost 50%.


Th e deepening global fi nancial 
crisis has spilled over into the 
real economy. Companies are 


dramatically cutting back production 
as a result of declining demand for 


almost everything from cars to toys. 


Export-dependent economies 
have fared particularly poorly. 


In January 2009, total industrial 
production dropped by 31.0% in 


Japan, compared to the same period 
a year earlier; in China, growth in 
industrial production dropped to 


3.8%, a sharp decline 
from the annual growth 


of 18.5% recorded in 2007. 
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North American Job Losses Accelerate


Sources: Statistics Canada and US Bureau of Labor Statistics.
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Although the US offi  cially entered 
a recession in December 2007, 
almost 60% of the 4.4 million job 
losses have occurred in the last four 
months. 


Th e deepening US recession has now 
aff ected Canada. In January 2009, 
Canadian employment experienced 
its fi rst year-over-year decline in 
nearly 16 years.


Canada’s economy contracted by an 
annualized 3.4% in the last quarter 
of 2008, while the US economy 
contracted by 6.2%.


Falling employment and the collapse 
in the US housing market have 
driven consumer confi dence to an 
all time low in the United States. 
Worsening global economic and 
credit conditions have also hurt 
confi dence in Canada. Canadian 
consumer confi dence has retreated 
to its 1982 recession level, weighing 
heavily on consumer spending. 
Th e Canadian housing market and 
retail sales have weakened sharply 
since late 2008.
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Global Growth Prospects Deteriorating


Source: International Monetary Fund.
*  IMF forecasts advanced economies to contract by 3.0-3.5% and the world to contract 


by 0.5-1.0%.
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Most currencies have weakened 
against the US dollar since 


mid-2008, reversing a long-standing 
trend. Th e Canadian dollar has 
dropped from near par in early 


August to around 80 US cents as 
the US dollar picked up strength 
due to the repatriation of profi ts, 


liquidation of overseas assets and the 
global fl ight to safety.


Th e Canadian dollar is expected to 
appreciate over the medium term 
as the global economy and energy 


markets recover and as the US dollar 
weakens in response to rising defi cits. 


Global growth prospects have 
deteriorated sharply since the 


fall of 2008. As an example, the 
International Monetary Fund (IMF) 


has downgraded its 2009 world 
economic growth outlook four times 


since last summer; the IMF now 
expects that the advanced economies 


will contract by 3.0–3.5% in 2009, 
the fi rst such contraction 


in post-war history. 


Th e Alberta government expects the 
US economy to contract by 3% in 
2009, Japan by 6%, Europe by 3% 


and Canada by 2%. 
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Unprecedented Monetary Easing


Sources: Bank of Canada, US Federal Reserve Board and Alberta Finance and Enterprise.
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Central banks and government 
authorities in major developed 
countries have taken extraordinary 
measures to stabilize fi nancial 
markets and to cushion the impact of 
the economic downturn. In addition 
to massive injections of liquidity into 
fi nancial institutions, central banks 
have aggressively slashed key policy 
rates to historical lows. 


Interest rates are expected to remain 
low in 2009, but to rise gradually in 
2010 as the global economy recovers. 


Since the fall of 2008, governments 
around the world have also 
introduced substantial fi scal stimulus 
packages to support economic 
activity. Th e IMF estimates 
that this still falls short of their 
recommendation for a stimulus equal 
to 2% of world GDP, particularly 
in 2010. 


Once fi nancial markets are stabilized, 
this fi scal stimulus and low interest 
rates are expected to lead to a modest 
recovery in global economic growth 
to around 2% in 2010. Economic 
growth is expected to strengthen to 
1.5% in the US and 2.7% in 
Canada in 2010. 
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Strengthening Oil Prices


Source: Alberta Energy.
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Rapid growth and rising 
consumption in major emerging 


markets like China were key factors 
driving up world oil prices in 


recent years. Moderating growth in 
emerging markets is not expected 


to off set a sharp fall in OECD 
demand in 2009. With the global 


recession intensifying, the US Energy 
Information Administration is 


projecting global oil consumption to 
fall by nearly 1.4 million barrels per 


day in 2009 and then rise in 2010 
when the global economy recovers. 


Th e sharp drop in world oil prices 
since the summer of 2008 has been 


a response to the global recession. 
OPEC has reduced output in an 


attempt to contain falling prices in 
the short term. 


Lower supplies and a recovering 
global economy should provide some 


support to oil prices in 2010 and 
beyond. Prices are forecast to rise 


from US$55.50/bbl in 2009-10 to 
US$72.50/bbl by 2011-12. 
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Rising US Natural Gas Supplies


Source: US Energy Information Administration.
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Higher prices and technological 
advancements in shale gas have 
boosted US natural gas production 
over the last three years.


With US production rising and 
consumption falling, natural gas 
inventories are up sharply, 
creating extreme downward 
pressure on prices. 


Th e Alberta Reference Price, which 
peaked at Cdn$9.84 per gigajoule 
in July 2008, fell to Cdn$5.77 per 
gigajoule in January 2009.


Natural gas prices are expected to 
average Cdn$5.50/GJ in 2009-10 
and to increase gradually to 
Cdn$6.25/GJ by 2011-12 as the 
US economy recovers and 
natural gas consumption rises.
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Construction Costs to Ease


Sources: Statistics Canada and Alberta Finance and Enterprise.
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Business investment, particularly in 
oil sands, was a key factor driving 


Alberta’s recent boom. Plunging oil 
prices and limited access to credit 
markets resulted in major projects 


being delayed in late 2008. Oil 
sands investment is expected to fall 


by a half in 2009. Although drilling 
activity was down 35% in the fi rst 


two months of 2009 relative to 
last year, the government’s drilling 


stimulus program is expected to limit 
the overall decline in conventional 


energy investment to about a quarter 
in 2009. Non-energy investment is 


also expected to weaken in response 
to the global recession. Total business 


investment is forecast to begin 
recovering in 2011. 


Th e investment boom has 
contributed to a rapid escalation in 


construction costs in recent years. In 
the past few months, prices of steel, 


copper, and aluminum have declined 
sharply. Construction costs are 


expected to fall in 2009 and growth 
to remain restrained over the forecast 


horizon. Th is should improve 
investment returns for future large-


scale projects and create a more 
sustainable pace of growth. 
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Oil Exports to Rise


Sources: Energy Resources Conservation Board and Alberta Finance and Enterprise.
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Despite the sharp fall in investment, 
new production from recently 
completed projects and projects 
near completion will lead to higher 
oil sands output in 2009 and 2010. 
Rising output is expected to lift oil 
exports over the forecast period. 


Conventional natural gas 
production is expected to decline 
by an average of 4.6% annually 
from 2009 to 2013. 


At the same time, consumption 
within Alberta is rising, in part 
because of increased use in oil sands 
production. As a result, natural 
gas exports are expected to fall 
signifi cantly, dampening the growth 
in Alberta’s total energy exports. 
By 2013, it is expected that about 
half of Alberta’s gas production will 
be consumed domestically.
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Temporary Manufacturing Slowdown


Source: Alberta Finance and Enterprise.
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Source: Statistics Canada.
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Crop prices fell sharply in the 
second half of 2008, following 


eleven months of sustained increases. 
Livestock prices 


declined as well, though 
not to the same extent. 


Th e medium term outlook for 
agricultural prices remains relatively 
robust as improving living standards 
in emerging markets are expected to 


increase global demand 
for food products.


Manufacturing exports declined 
slightly in 2008 and are expected to 
weaken further in 2009. Th e global 


recession is lowering demand for 
petrochemicals, fabricated metals 


and forestry products. 
After 2009, manufacturing 


exports are expected to increase in 
line with global growth. 
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Employment Growth to Recover in 2010


Sources: Statistics Canada and Alberta Finance and Enterprise.
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Government support is expected to 
help moderate the decline in average 
employment between 2008 and 
2009 to 15,000 despite the recession.


Employment growth is expected 
to pick up from 2010 to 2013 as 
business and consumer confi dence 
rebounds and investment recovers.


Job losses are expected to increase 
Alberta’s unemployment rate to 
5.8% in 2009. Th e unemployment 
rate is expected to peak at 6.5% in 
2010 as labour force growth outpaces 
growth in employment. 
Th is is still below levels prevailing 
in the mid-1990s.


With continued growth in 
employment, the unemployment rate 
is expected to fall to 4.6% by 2013.
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Infl ation to Ease


Sources: Statistics Canada and Alberta Finance and Enterprise.
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Wage Growth Returns to Normal


Sources: Statistics Canada and Alberta Finance and Enterprise.
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Growth in average weekly earnings 
is expected to ease to 2.5% in 2009. 


Despite slower growth in wages, 
Albertans are likely to see real wage 


gains of over 1% 
as infl ation subsides.


With the pick up in economic 
activity, wage growth is expected to 
average 3% over the medium term, 


in line with productivity 
growth and infl ation. 


Lower energy costs and minimal 
gains in house prices reduced 


Alberta’s infl ation rate to 3.1% in 
2008 from 5.0% in 2007. 


Alberta is no longer the infl ation 
leader among the provinces. Infl ation 
is expected to average 1.0% in 2009 
and 1.7% in 2010, before returning 


to its long-run expected 
rate of 2% in 2011.
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Interprovincial Migration to Recover


Sources: Statistics Canada and Alberta Finance and Enterprise.
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Although international migration 
remained robust in 2008, it is 
expected to soften in 2009 and 
2010. Th e number of interprovincial 
migrants fell sharply in 2008 and is 
expected to remain at relatively low 
levels in the short term. However, 
interprovincial migration is projected 
to revert to its long-run average of 
about 15,000 over the medium term, 
leading to a slight increase in overall 
net migration.


Th e housing market correction 
that began in late 2007 is likely to 
continue through 2009. Th e number 
of housing starts will fall further in 
response to fewer migrants coming 
to Alberta and widespread weakness 
in consumer confi dence.


Over the medium term, housing 
starts are expected to stabilize in line 
with demographic requirements.
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Corporate Profi ts to Recover in 2010


Sources: Statistics Canada and Alberta Finance and Enterprise.
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In recent years, corporate profi ts have 
been high by historical standards, 


typically exceeding 20% of nominal 
GDP. In 2009, corporate profi ts are 


projected to fall in response to the 
weak global economy and low oil 


prices. A recovering Alberta economy 
and rising energy prices are expected 
to lift corporate profi ts in later years.


Personal incomes have risen rapidly 
in recent years, but growth in per 


capita personal income will be 
minimal in 2009 and 2010 due to 


more modest wage growth and lower 
investment income. Income growth 


is expected to strengthen in 2011, 
as the economic recovery in Alberta 


takes hold. Albertans continue to 
have the highest per capita personal 


income among the provinces.
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Alberta’s Economy to Recover in 2010


Sources: Statistics Canada and Alberta Finance and Enterprise.
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During the boom between 2004 
and 2006, Alberta’s real economic 
growth averaged 5.4%, an 
unsustainable pace. Alberta is 
now facing its fi rst recession since 
1986, with the economy forecast to 
contract by 2.0% in 2009. 
Th e Alberta economy is expected to 
post a modest recovery in 2010 with 
growth of 1.8%. 


Stronger exports, rising business 
investment and consumer spending 
will support growth during the 
forecast period. Economic growth is 
projected to average 3.1% during the 
2011-2013 period.
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RISKS TO THE ECONOMIC OUTLOOK


PROLONGED GLOBAL RECESSION


✧  Th e timing and strength of the global economic recovery remain highly 
uncertain. A deeper and protracted downturn in credit markets may prolong 
the current global downturn to 2010 or 2011. Th is could happen if the US 
stimulus package fails to work and/or monetary policy is ineff ective. Under 
this scenario, the downturn in Alberta could be protracted.


✧  Th e global recovery could be threatened if countries become more 
protectionist, dampening global trade and worsening the downturn. Th is 
could keep oil and gas prices low, which could threaten a recovery in 
Alberta’s investment over the medium term.


US DOLLAR INSTABILITY


✧  A sustained and broad-based weakening of the US dollar because of 
worsening economic and fi scal fundamentals could destabilize fi nancial 
and currency markets. Volatile fi nancial and currency markets could choke 
global growth and lower energy prices. Th is could make the recovery in 
Alberta short lived.


A MORE RAPID RECOVERY


✧  Th ere is a low probability that the recovery in the US and other major 
economies could be stronger than expected, causing consumer and 
business confi dence to bounce back more quickly. In this scenario, business 
and consumer expenditures could rebound quickly, leading to a milder 
downturn and a more rapid recovery in economic activity and energy prices. 
In this case, economic growth and infl ation in Alberta could be stronger 
than projected.


Sensitivities to Fiscal Year Assumptions, 2009-10 a
(millions of dollars)


Change Net Impact (2009-10)


Oil Price (WTI US$/bbl) -$1.00 -143


Natural Gas Price (Cdn$/GJ) -10 Cents -126


Exchange Rate (US¢/Cdn$) + 1 Cent -221


Interest Rates +1% -212


Equity Market Value -1% -69


Personal Income -1% -127


Corporate Taxable Income -1% -16
a Sensitivities are based on current assumptions of prices and rates and show the effect for a 


full 12 month period. Sensitivities can vary signifi cantly at different price and rate levels. 
The energy price sensitivities do not include the potential impact of price changes on the 
revenue from land sales. The interest rate sensitivity has two components, an increase in 
cash interest income and a capital loss. When interest rates rise, bond prices go down, 
causing a capital loss.
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Oil Price Benchmark
West Texas Intermediate (US$/bbl)


a The Alberta Department of Energy also surveys, on a confi dential basis, private sector forecasts from PIRA, KBC, Petral, Purvin & Gertz, 
CERA, Tristone, CGES, Wood Mackenzie and Ross Smith Energy. The annual fi gures presented here are the average forecast prices from 
these sources. 


 Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013


National Forecasting Agencies
Conference Board of Canada (Feb/09) 46.17 53.28 62.09 71.17 79.05
Global Insight (Jan/09) 34.25 51.25 77.38 86.75 92.75
Centre for Spatial Economics (Jan/09) 45.00 55.00 75.00 90.00 96.50


Banks and Investment Dealers
BMO Capital Markets (Jan/09) 45.00 65.00 n/a n/a n/a
Credit Suisse (Feb/09) 60.00 80.00 100.00 100.00 100.00
CIBC World Markets (Jan/09) 50.00 83.75 n/a n/a n/a
Goldman Sachs (Jan/09) 45.00 70.00 90.00 105.00 85.00
JP Morgan (Feb/09) 43.25 55.00 n/a n/a n/a
National Bank Financial Equity Research (Feb/09) 50.00 60.00 70.00 80.00 80.00
Peters & Co Limited (Feb/09) 47.55 55.60 63.79 63.79 63.79
RBC Capital Markets (Jan/09) 52.62 62.85 67.49 69.80 71.60
Scotiabank (Mar/09) 48.00 65.00 n/a n/a n/a
Toronto Dominion Bank (Dec/08) 36.25 66.25 n/a n/a n/a


Industry Analysts
Canadian Energy Research Institute (Feb/09) 44.25 43.00 n/a n/a n/a
U.S. Energy Information Administration (Mar/09) 42.06 53.17 n/a n/a n/a
GLJ Petroleum Consultants (Jan/09) 57.50 68.00 74.00 85.00 92.01
Sproule Associates Limited (Feb/09) 48.66 56.76 61.55 76.89 81.18


Confidential Forecasts Provided to Alberta Energya


Average 51.76 65.84 75.61 78.88 81.31


High 76.00 87.00 100.00 105.00 100.00
Low 34.25 43.00 48.25 49.46 48.22
Average of All Private Forecasts 48.52 62.83 74.62 81.52 83.23
Alberta Government (calendar year) 50.81 62.72 70.76 75.13 79.06


How Oil Price Forecasters Did in Budget 2008
West Texas Intermediate (US$/bbl)


Sources:  Alberta Finance and Enterprise and Alberta Energy.


Organization
National Forecasting Agencies (3)
Investment Dealers (6)
Industry Analysts (4)
Confidential Forecasts (8)


Average
Alberta Government (calendar year)
Actual


How did they do in 
Budget 2008?


90.42
92.22


99.65


90.24
85.30


88.95
81.84


Both the Government of Alberta 
and the private sector substantially 
underestimated oil prices for 2008.
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Natural Gas Price Benchmark
Henry Hub (US$/MMBTU)a


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) 5.78 6.63 8.27 9.93 10.74
Global Insight (Jan/09) 5.83 7.06 7.86 8.15 9.05
Centre for Spatial Economics (Jan/09) 5.80 6.50 6.50 6.90 7.00


Banks and Investment Dealers
BMO Capital Markets (Jan/09) 5.50 6.75 n/a n/a n/a
Credit Suisse (Jan/09) 6.50 8.00 8.50 8.50 8.50
CIBC World Markets (Jan/09) 5.28 8.00 n/a n/a n/a
JP Morgan (Feb/09) 5.16 6.63 n/a n/a n/a
National Bank Financial Equity Research (Feb/09) 5.00 6.00 7.00 7.50 7.50
Peters & Co Limited (Feb/09) 4.74 6.08 6.86 6.86 6.86
RBC Capital Markets (Jan/09) 6.38 7.49 7.68 7.64 7.58
Scotiabank (Mar/09) 5.00 6.65 n/a n/a n/a
Toronto Dominion Bank (Dec/08) 5.73 6.63 n/a n/a n/a


Industry Analysts
U.S. Energy Information Administration (Mar/09) 4.67 5.87 n/a n/a n/a
GLJ Petroleum Consultant (Jan/09) 7.00 7.50 8.00 8.75 9.20
Sproule Associates Limited (Feb/09) 4.94 6.36 7.01 7.92 8.12


Confidential Forecasts Provided to Alberta Energyb


Average 4.85 5.73 6.52 6.76 6.91


High 7.00 8.00 8.50 9.93 10.74
Low 4.08 4.91 5.69 6.02 6.07
Average of All Private Forecasts 5.38 6.63 7.27 7.70 7.94
Alberta Government (calendar year) 5.34 6.41 6.78 7.13 7.49


How Natural Gas Price Forecasters Did in Budget 2008
Henry Hub (US$/MMBTU)


Sources: Alberta Finance and Enterprise and Alberta Energy.


Organization
National Forecasting Agencies (2)
Investment Dealers (3)
Industry Analysts (3)
Confidential Forecasts (5)


Average
Alberta Government (calendar year)
Actual 9.03


8.09
8.37


8.40
8.17


How did they do in 
Budget 2008?


7.81
9.15


a The natural gas price is the US price of gas at Henry Hub Louisiana, as this is the benchmark for natural gas prices in the rest of North 
America. The Alberta Government forecast in the table above is the Alberta Reference Price (used in natural gas royalty calculations) 
adjusted for the exchange rate and transportation costs to be equivalent to the price of Alberta natural gas at Henry Hub Louisiana. 


b The Alberta Department of Energy also surveys, on a confi dential basis, private sector forecasts from PIRA, Petral, RSEG, CERA and Wood 
MacKenzie. The annual fi gures presented here are the average forecast prices from these sources. 


 Includes forecasts fi nalized on or before March 10, 2009.    


Both the Government of Alberta 
and the private sector substantially 


underestimated natural 
gas prices for 2008.
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Alberta Real Gross Domestic Product Benchmark
(per cent change)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) -0.5 4.0 4.9 4.8 3.6
Global Insight (Jan/09) -1.1 3.0 4.6 3.9 3.5
Centre for Spatial Economics (Jan/09) -0.3 1.4 2.2 2.6 3.1


Banks
BMO Capital Markets (Mar/09) -2.5 1.5 n/a n/a n/a
CIBC World Markets (Feb/09) -1.0 2.3 n/a n/a n/a
RBC Royal Bank (Mar/09) -2.3 2.7 n/a n/a n/a
Scotiabank (Mar/09) -2.3 1.7 n/a n/a n/a
Toronto Dominion Bank (Dec/08) -1.8 1.8 n/a n/a n/a


Other
Canada Mortgage and Housing Corporation (Feb/09) -0.7 2.0 n/a n/a n/a


High -0.3 4.0 4.9 4.8 3.6
Low -2.5 1.4 2.2 2.6 3.1
Average of All Private Forecasts -1.4 2.3 3.9 3.8 3.4
Alberta Government (calendar year) -2.0 1.8 3.0 3.3 3.1


Canada/United States Exchange Rate Benchmark
(US¢/Cdn$)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) 83.4 85.5 87.4 88.5 88.8
Global Insight (Jan/09) 80.9 88.2 94.3 96.2 96.5
Centre for Spatial Economics (Jan/09) 85.1 86.7 87.6 87.5 87.8


Banks
BMO Capital Markets (Mar/09) 80.2 85.3 n/a n/a n/a
CIBC World Markets (Mar/09) 80.1 n/a n/a n/a n/a
RBC Royal Bank (Mar/09) 80.0 87.0 n/a n/a n/a
Scotiabank (Mar/09) 76.8 84.0 n/a n/a n/a
Toronto Dominion Bank (Mar/09) 83.0 88.0 n/a n/a n/a
Laurentian Bank (Mar/09) 81.5 n/a n/a n/a n/a


High 85.1 88.2 94.3 96.2 96.5
Low 76.8 84.0 87.4 87.5 87.8
Average of All Private Forecasts 81.2 86.4 89.8 90.7 91.0
Alberta Government (calendar year) 82.7 86.5 89.8 90.0 90.0
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Canadian Short Term Interest Rate Benchmark
3-month Government of Canada Treasury Bills (per cent)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) 1.35 2.90 4.32 4.35 4.35
Global Insight (Jan/09) 0.61 1.06 2.29 3.37 4.31
Centre for Spatial Economics (Jan/09) 1.00 2.80 3.00 4.00 5.40


Banks
BMO Capital Markets (Mar/09) 0.38 1.02 n/a n/a n/a
CIBC World Markets (Mar/09) 0.44 n/a n/a n/a n/a
RBC Royal Bank (Mar/09) 1.10 2.00 n/a n/a n/a
Scotiabank (Mar/09) 0.29 0.64 n/a n/a n/a
Toronto Dominion Bank (Mar/09) 0.35 1.04 n/a n/a n/a
Laurentian Bank (Mar/09) 0.59 n/a n/a n/a n/a


High 1.35 2.90 4.32 4.35 5.40
Low 0.29 0.64 2.29 3.37 4.31
Average of All Private Forecasts 0.68 1.64 3.20 3.91 4.69
Alberta Government (calendar year) 0.55 1.45 3.65 4.00 4.00


Canadian Long Term Interest Rate Benchmark
10-Year Government of Canada Bonds (per cent)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) 3.73 4.14 4.93 5.24 5.42
Global Insight (Jan/09) 2.48 3.51 5.01 5.59 5.59
Centre for Spatial Economics (Jan/09) 2.60 5.20 5.30 5.00 6.40


Banks
BMO Capital Markets (Mar/09) 2.91 3.14 n/a n/a n/a
CIBC World Markets (Mar/09) 3.27 n/a n/a n/a n/a
RBC Royal Bank (Mar/09) 2.60 3.35 n/a n/a n/a
Scotiabank (Mar/09) 2.50 3.30 n/a n/a n/a
Toronto Dominion Bank (Mar/09) 2.79 3.09 n/a n/a n/a
Laurentian Bank (Mar/09) 2.65 n/a n/a n/a n/a


High 3.73 5.20 5.30 5.59 6.40
Low 2.48 3.09 4.93 5.00 5.42
Average of All Private Forecasts 2.84 3.68 5.08 5.28 5.80
Alberta Government (calendar year) 3.00 3.45 4.55 4.75 4.75
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Alberta Personal Income Benchmark
(per cent change)


Note: Total personal income is used as oppposed to per capita personal income. 
Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
Conference Board of Canada (Feb/09) 3.6 5.2 6.0 5.8 5.5
Global Insight (Jan/09) 2.9 3.1 5.3 5.8 5.7
Centre for Spatial Economics (Jan/09) 2.3 3.7 4.5 6.8 7.6
Toronto Dominion Bank (Feb/09) -1.5 4.5 5.5 n/a n/a


High 3.6 5.2 6.0 6.8 7.6
Low -1.5 3.1 4.5 5.8 5.5
Average of All Private Forecasts 1.8 4.1 5.3 6.1 6.3
Alberta Government (calendar year) 1.8 2.8 4.6 5.5 5.2


Alberta Corporate Profi ts Benchmark
(per cent change)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
Conference Board of Canada (Feb/09) -31.4 16.9 14.8 13.2 7.5
Global Insight (Jan/09) -19.8 15.2 15.9 3.8 4.3
Centre for Spatial Economics (Jan/09) -41.2 4.8 35.8 14.5 4.9


High -19.8 16.9 35.8 14.5 7.5
Low -41.2 4.8 14.8 3.8 4.3
Average of All Private Forecasts -30.8 12.3 22.2 10.5 5.6
Alberta Government (calendar year) -49.6 28.8 16.1 12.1 10.9


Alberta Housing Starts Benchmark
(thousands)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013


National Forecasting Agencies
Conference Board of Canada (Feb/09) 26.1 27.0 28.0 28.3 27.1
Global Insight (Jan/09) 25.1 30.2 30.2 30.7 29.6
Centre for Spatial Economics (Jan/09) 23.5 23.2 19.5 17.9 19.9


Banks
BMO Capital Markets (Mar/09) 22.0 26.0 n/a n/a n/a
RBC Royal Bank (Mar/09) 23.8 28.0 n/a n/a n/a
Scotiabank (Mar/09) 19.0 22.0 n/a n/a n/a
Toronto Dominion Bank (Dec/08) 23.0 25.0 n/a n/a n/a


Other
Canada Mortgage and Housing Corporation (Feb/09) 19.2 22.0 n/a n/a n/a


High 26.1 30.2 30.2 30.7 29.6
Low 19.0 22.0 19.5 17.9 19.9
Average of All Private Forecasts 23.2 25.9 25.9 25.6 25.6
Alberta Government (calendar year) 22.3 24.1 24.4 25.3 26.8
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Alberta Employment Benchmark
(per cent change)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) -0.1 1.7 2.8 2.2 1.6
Global Insight (Jan/09) 0.6 1.0 1.9 1.4 1.3
Centre for Spatial Economics (Jan/09) -0.2 -0.1 0.5 1.4 2.2


Banks
BMO Capital Markets (Mar/09) -1.7 0.5 n/a n/a n/a
RBC Royal Bank (Mar/09) -0.6 1.4 n/a n/a n/a
Scotiabank (Mar/09) -1.9 0.6 n/a n/a n/a
Toronto Dominion Bank (Dec/08) -0.4 0.3 n/a n/a n/a


Other
Canada Mortgage and Housing Corporation (Feb/09) 0.3 1.0 n/a n/a n/a


High 0.6 1.7 2.8 2.2 2.2
Low -1.9 -0.1 0.5 1.4 1.3
Average of All Private Forecasts -0.5 0.8 1.7 1.7 1.7
Alberta Government (calendar year) -0.8 1.0 2.1 2.2 2.1


Alberta Unemployment Rate Benchmark
(per cent)


Includes forecasts fi nalized on or before March 10, 2009.


Organization 2009 2010 2011 2012 2013
National Forecasting Agencies


Conference Board of Canada (Feb/09) 5.0 5.2 4.7 4.2 4.0
Global Insight (Jan/09) 4.8 5.3 4.7 4.3 4.1
Centre for Spatial Economics (Jan/09) 4.9 5.7 5.6 4.8 3.7


Banks
BMO Capital Markets (Mar/09) 5.9 6.5 n/a n/a n/a
CIBC World Markets (Feb/09) 5.4 5.6 n/a n/a n/a
RBC Royal Bank (Mar/09) 5.7 5.9 n/a n/a n/a
Scotiabank (Mar/09) 6.1 6.5 n/a n/a n/a
Toronto Dominion Bank (Dec/08) 5.0 6.0 n/a n/a n/a


Other
Canada Mortgage and Housing Corporation (Feb/09) 4.8 5.3 n/a n/a n/a


High 6.1 6.5 5.6 4.8 4.1
Low 4.8 5.2 4.7 4.2 3.7
Average of All Private Forecasts 5.3 5.8 5.0 4.4 3.9
Alberta Government (calendar year) 5.8 6.5 6.2 5.5 4.6
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PROVINCIAL OUTLOOK
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Recession virus spreading quickly
Since early last year, central Canada has been closely scrutinized for signs that the


U.S. recession was spreading north of the border.  With the strongest trade links


to the United States among the provinces (thanks in large part to the tight integra-


tion of its key motor vehicle industry), Ontario was viewed as the principal gate-


way for the downturn to hit Canada with Quebec next in line.  Indeed, central


Canada — Ontario in particular — exhibited some of the earliest signs of conta-


gion: sharp declines in exports; a battered manufacturing sector; a forest sector in


crisis.  However, the recession virus also snuck in from the Pacific and traversed


the Rockies at a disheartening speed, infecting the economies of British Columbia


and Alberta — the latter thought to be almost indestructible until very recently.


This virulent outbreak in the most western part of the country showed up first in


housing markets, which were knocked out cold following a period of frenzied


activity in recent years.  It then hit the natural resource-based sector once com-


modity prices began to collapse mid-year last year.  This sharp turn of events


reflected the rapid deterioration in the world economy: not only did the recession


leap over the U.S. boundaries to become a global phenomenon, the unrelenting


financial crisis deepened that recession beyond most expectations.  As a result,


world demand for commodities has plummeted and so have their prices (register-


ing some of the sharpest declines on record).  Regions of Canada that prospered


during the commodities boom as lately as last summer (when commodity prices


crested) have seen their good fortune go bust.  The income from high commodity


prices that flowed into corporate and government coffers has correspondingly


slowed dramatically.  Major capital projects worth billions have been shelved or


cancelled entirely as either their economics came off course, the urgency to build


them dissipated or their financing got tangled up by the financial crisis.  In short,


activity has ceased to be supported by the positive terms of trade “shock” that


promoted tremendous growth in so many of Canada’s regions in recent years.


A few provinces — including Saskatchewan, Manitoba and Nova Scotia — still


enjoy comparatively better fundamentals and should continue to outperform oth-


ers.  Nonetheless, given the worsening of global conditions and weaker near-term


prospects for the Canadian economy since the December issue of our Provincial


Outlook, we have revised our projections for real GDP growth downward in 2009


from coast to coast.  All provinces but Saskatchewan, Manitoba and Nova Scotia


are now forecast to contract this year, a testament to the generalized nature of the


ongoing recession.  Alberta, British Columbia, Ontario and Newfoundland & Lab-


rador are expected to experience the largest declines, while the downturn in Que-


bec, New Brunswick and Prince Edward Island will be relatively mild.
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With the budget season about to shift into high gear, fiscal stimulus initiatives


will become the focus of governments in the quarters ahead to revitalize provin-


cial economies.  Spending on public infrastructure will be front and centre in


most cases, picking up on the lead provided by the federal budget released in


January.  However, while plans will favour “shovel-ready” projects, we expect


most of the stimulus to have a greater impact in 2010.  By then, we anticipate that


the U.S. economy will be in recovery mode and conditions in Canada strenght-


ening thanks to very low interest rates, the competitive Canadian dollar and


fiscal support, meaningfully boosting provincial prospects.


British Columbia — From correction to contraction
With global recessionary forces weighing more heavily on the export sector and


impediments to domestic activity accumulating faster than previously expected,


British Columbia’s economy is headed towards its first annual contraction in


more than a quarter of a century.  Provincial real GDP is forecast to decline by


1.5% this year — the weakest performance since 1982.


The swiftness with which the housing sector, labour market, consumer spend-


ing and capital investment have deteriorated in recent months has thwarted


prospects that the onset of a global recovery expected in the second half of this


year would more than make up for the near-term slump.  We had flagged the


worsening of conditions in the domestic economy in recent months, but the


situation has deteriorated at an accelerated pace.  The housing correction has


morphed into a thumping with resale activity reaching the lowest levels on


record dating back to the mid-1980s and downward pressure on prices has


intensified.  Demand for new residential units has been scaled back drastically;


housing starts fell in February to their lowest level since early 2002 and there is


little in the pipeline based on significant declines in building permits issued by


municipalities.  The job market has posted its longest losing streak since 1986 —


with employment in the province dropping every month since September, in-


cluding a whopping 35,000 loss in January, the largest ever recorded in the


province.  With their confidence clearly shaken, B.C. consumers have reined in


their spending.  Retail sales have been dismal during the past several months,


particularly during the peak holiday shopping season.


With the global recession knocking down commodities markets, development of


British Columbia’s promising natural gas plays is losing momentum.  Combined


with the winding down of Olympic-related infrastructure building, capital in-


vestment — British Columbia’s main bright spot last year — will soften consid-


erably in 2009.  Statistics Canada’s Private and Public Investment (P&PI) survey


of investment intentions revealed in February that non-residential capital spend-


ing is set to plunge by nearly 10% this year, further contributing to the domestic


weakness.  Fiscal stimulus — primarily in the form of increased public spending


on infrastructure — announced in the most recent federal and B.C. budgets will


provide some offset, but the impact will be limited in the very near-term.  The


boost to the economy will become more visible next year, which should coincide


with improving global economic conditions, a gradual recovery in commodity


markets and a positive contribution from external trade.  An expected run-up in


tourism spending associated with the 2010 Olympic and Paralympic Winter Games
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will further contribute to growth in the province.  British Columbia’s real GDP is


forecast to bounce back to 2.9% next year.


Alberta — Energy funk, economic slump
There is no clearer sign that the state of Alberta’s economy has taken a signifi-


cant turn for the worse than a provincial government deficit, given that the


province holds the prize for the longest running stretch of surpluses (14 years)


in the country. While the expected deficit (currently pegged at C$1.4 billion) for


the fiscal year ending in March will stem primarily from large stock market-


related losses in the Alberta Heritage Savings Trust Fund and other endowment


funds, the deteriorating fiscal picture is, nonetheless, symptomatic of poorer


near-term economic fundamentals.  The precipitous slide in oil and gas prices


since reaching historical highs last summer has radically changed the outlook


for energy revenues as we move further into 2009 and capital investment plans


in the province have been scaled back accordingly, including for drilling new


wells and developing megaprojects related to the oilsands.  Non-residential


capital spending is set to plummet by more than 15% this year according to


Statistics Canada’s P&PI survey, which would be the biggest cutback among


provinces and the first in Alberta since 1999.


The unsettling effect of the downturn in the oil and gas sector and generally


weak economic conditions are expected to weigh on Alberta consumers for


many more months to come.  Spending at retail stores, which has been trending


lower since the start of last year, is expected to decline again in 2009 overall even


if signs of improvement appear later in the year.  Well past its cyclical peak,


demand for housing will continue to soften.  Lower housing prices will help


restore affordability, although the run-up in recent years has been so dramatic in


key markets in the province that new home buyers will remain hesitant until


economic uncertainty clearly dissipates.  Housing construction is expected to


gear down considerably, with housing starts projected to drop to a 13-year low


of 22,300 units in 2009.


Losing the thrust that the building sector (both residential and non-residential)


and strong resource revenues have applied to the provincial economy in recent


years will prove to be a tough blow that even stepped-up government spending


will fail to offset.  Consequently,  Alberta’s economy is now facing its first


contraction since 1986.  Real GDP is forecast to decline by 2.3% this year, the


sharpest drop among provinces.  However, as the recovery in the global econo-


my begins later this year and re-invigorates demand and prices for energy, con-


ditions in Alberta should improve by next year, helping the economy return to a


positive growth track in 2010.


Saskatchewan — Some bruises but still leading the country
Despite maintaining solid momentum to this point, the vibrant Saskatchewan


economy will feel the effects of the deepening recession in the United States and


other world economies. In particular, greater-than-expected weakness in com-


modity prices has prompted us to cut our 2009 growth forecast for the province


to 0.9% from 2.8% in the December Provincial Outlook. Although this repre-


sents a significant downward revision, Saskatchewan is still expected to lead the


country, one of only three provinces projected to expand this year. With an
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anticipated rebound in U.S. growth in 2010 and attendant improvement in com-


modity market conditions, growth in the province is expected to re-accelerate to


2.4%, unchanged from our previous forecast.


Earlier in 2008, record-high prices for Saskatchewan’s key exports commodities


(including potash, oil and grains) helped propel Saskatchewan to the top of the


provincial growth rankings. However, the rapid deterioration in global economic


prospects since mid-year has unsettled commodity markets and caused prices


to plummet.  Even if some degree of economic over-pessimism were to be fac-


tored into current pricing, it will likely be the case that future price expectations


will remain well below recent peaks. As a result, capital spending is being scaled


back in the province. Statistics Canada’s recent P&PI survey showed that non-


residential capital spending growth is expected to slow significantly to only


2.3% this year after a close to 19% surge in 2008.  Nonetheless, this more meas-


ured pace would still easily exceed the 6.6% decline for the Canadian economy


as a whole.


The income boost from the earlier strength in commodity prices also contributed


to fuelling residential investment activity. Rapidly rising housing demand in


early 2008 heated up home prices beyond the boiling point with annual increas-


es exceeding 40% (for new housing). This, in turn, boosted construction activ-


ity, with housing starts jumping to a recent peak of an annualized 10,400 units


this past June. However, the surge in price was clearly in excess of income gains


and caused a sharp deterioration in housing affordability in the province.  This


contributed to a subsequent moderation in housing activity, with price gains


softening to 10% by December and housing starts slowing to 5,300 by the fourth


quarter. In fact, this earlier erosion in affordability is expected to continue to


apply downward pressure on provincial housing markets through the forecast


period, leading to further drops in starts to 4,400 units in 2009 and 3,700 in 2010.


Manitoba — Weathering the storm
In light of the intensification of the global economic storm in recent months, we


are revising our growth forecast lower for Manitoba this year to 0.5% from the


previous 1.9% projected in December. The adjustment also reflects weaker-than-


expected capital spending plans in the province as revealed in Statistics Cana-


da’s most recent P&PI survey of investment intentions. The survey indicated


that non-residential capital expenditures are set to drop 4.4% this year,  follow-


ing a strong 17% burst in 2008.  Residential investment is also expected to weigh


on growth as mounting economic uncertainty takes a toll on consumer confi-


dence and slows demand for new housing in the province. Housing starts,


which have generally held up through 2008, averaging 5,600 units, are forecast


to decrease to 4,600 in 2009. With the U.S. economy in recovery mode next year,


growth in Manitoba is projected to rebound to 2.8% (unchanged from our previ-


ous forecast). Stronger demand south of the border will boost Manitoba exports


and contribute to an improvement in the outlook for commodities.


Despite the downward revision for 2009, the rate of growth in the provincial


economy will remain well above the national average and second only to Sas-


katchewan’s among all of the provinces. The relatively robust performance is, in


part, owed to Manitoba’s strong industrial diversification, which serves to sof-
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ten the blow from the major trouble spots. Although it is affected by the weaker


prices for grains and base metals, the earlier run-up in these prices had not


resulted in a surge in capital investment spending in the resource sector. There-


fore, the province is not experiencing a marked pullback in activity like the falloff


taking place in Alberta and, to a lesser degree, British Columbia. Similarly, while


the export-oriented manufacturing sector represents a relatively sizeable com-


ponent of the Manitoba economy, the hit from the U.S. recession is smaller than


that felt in Ontario where the motor vehicle sector is in shambles as a result of the


collapse in sales to the U.S. market and painful restructuring triggered by the


serious difficulties of the major North American auto producers. The manufac-


turing base in Manitoba is more dependent on food products, aerospace and


bus production, the latter of which should receive strong support from various


fiscal policy initiatives that will boost infrastructure spending on public transit.


Ontario — Battling the recession
First bitten by the severe slump in the U.S. market, Ontario’s economy has been


battling recessionary conditions since last year.  Losses by the province’s ex-


porters — including manufacturers of motor vehicles and parts — have accumu-


lated and weighed significantly on overall performance.  Since the end of last


summer, the recession virus has spread inwards to strike at the core of domestic


activity — consumer spending and housing.  Clearly worried about the deterio-


ration in the economy and mounting job losses in the province, Ontario consum-


ers exited shopping malls and shelved plans to buy homes.  Retail sales fell in


each of the last five months of 2008.  Although on a downward trend since the


end of 2007, sales of existing homes have plummeted since the fall, reaching a 10-


year low in February.  The decline in housing construction has been more sub-


dued, but activity has principally been sustained by work on multiple-unit struc-


tures, which reflected the strength in sales one or two years ago when demand


for housing was still brisk.  Consequently, new home building might just be


lagging sales and a significant softening is likely in the cards.  We expect hous-


ing starts to dip in 2009 to 58,000 units, their lowest level in 11 years.


The haemorrhaging also continues unabated in the manufacturing sector where


plant closures and job losses mount at a frightening speed.  The fate of the


motor vehicles industry remains very much in question, at least in its current


form.  The plight of the “Detroit Three” is being addressed by the U.S., Canadian


and Ontario governments, which have so far collectively committed nearly US$29


billion in financial assistance (and possibly much more coming).  However, even


if such help is ultimately successful in keeping these companies as going con-


cerns, profound changes are likely in the North American industry that would


have significant repercussions for the large base of parts suppliers operating in


Ontario.  Any derailment of the proposed recovery plans put forward by the


Detroit Three would pose a downside risk to Ontario’s economy.


As further declines in manufacturing jobs will no longer be compensated by


gains in services this year, total employment is expected to shrink (by 1.9%) for


the first time in 17 years.  The unemployment rate, already surging in the past six


months, is anticipated to reach a 13-year high (8.6%) on an annual average basis.


In its fall economic update, the Ontario government announced a deficit for the
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fiscal year ending this March — a relatively small C$500 million shortfall.  In


more recent comments, Ontario Finance Minister Dwight Duncan indicated that


a cumulative shortfall of around C$18 billion is likely during the next two fiscal


years.  This would, in part, reflect hefty measures to stimulate the economy to be


announced in the upcoming provincial budget, including funds for infrastruc-


ture building to match the federal infrastructure program detailed in its January


budget.  Fiscal stimulus — added to the large dose of monetary stimulus already


in the system — should work to contain the recession in the province and


contribute to setting the stage for a recovery in 2010.  Real GDP is forecast to


decline by 1.9% in Ontario in 2009 — the second largest drop among provinces


behind Alberta — but rebound to a growth rate of 2.4% next year.  Of even


greater significance to the 2010 outlook will be the anticipated recovery in the


United States, supported by that country’s own unprecedented fiscal and mon-


etary stimulus.


Quebec — Infrastructures soften the recession blow
Quebec’s economy has stick-handled the global recession quite deftly through


this stage of the recession, but the intense negative forces  the province is up


against will unfortunately prevail in 2009.  Sustained vigour on the domestic side


of the provincial economy until very recently more than offset the slumping


external trade sector — hit by the downturn in U.S. demand and the earlier rise in


the Canadian dollar.  Consumer spending and non-residential construction


showed steady increases.  Home building and employment held up well.  Even


manufacturing activity picked up at some point.  Then, late last year, signs of


weakening momentum emerged.  Sales at retail stores and by wholesalers started


to dip.  Both residential and non-residential construction slowed.  Manufactur-


ing activity plummeted.  So did housing resales.  It became clear that Quebec’s


resistance to the global downturn had reached its limits and that it, too, was


heading onto a recessionary path.


We project that economic activity in the province will contract this year for the


first time since 1991, with real GDP declining by 0.5%.   The weakness will be


generalized.  Exports will continue to suffer from anemic demand from the United


States and Ontario, at least through the first half of the year.  Eroding business


and consumer confidence, as well as persisting tensions in credit markets, will


restrain private capital investment and personal spending.  This will also weigh


on housing construction, where the gradual softening tone is expected to come


under more intense downward pressure.  Housing starts are forecast to recede


from nearly 48,000 units last year to 36,000 in 2009, the lowest level in eight years.


With few positive, offsetting forces in the province, job market conditions are


seen to deteriorate noticeably.  Employment is forecast to drop for the first time


since 1996 (down 1%), pushing up the jobless rate to an average of 8.4% from


7.2% last year.


While the weakness will permeate most sectors of Quebec’s economy, the reces-


sion is not expected to hit as severely as in provinces such as Alberta or Ontario.


One key reason will be a rise in capital investment expenditures from the Quebec


public sector.  In its January economic update, the provincial government an-


nounced that it will step up its five-year infrastructure renewal plan — now


estimated to total $42 billion by 2013.  Spending on roads, public transportation
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systems, health and education institutions, and municipal and other infrastruc-


tures is set to climb by more than 8% in the coming fiscal year.  Similarly, Hydro-


Québec is slated to boost its capital investment spending by 11%.  This burst of


activity from the public sector will nearly perfectly compensate for cutbacks in


private sector investment.  According to Statistics Canada’s latest survey of


investment intentions, non-residential capital spending is headed for a slight


decline of 0.4% in Quebec in 2009, much more subdued than the drop of 6.6%


nationally.


The general economic performance of the province is expected to improve in


2010 alongside anticipated recoveries in the United States and Ontario.  The


gradual lifting of economic uncertainty will bolster confidence and support in-


creased consumer and business spending.  Real GDP is projected to rebound to


a growth rate of 2.3%, but still slightly below the national average.


New Brunswick — Falling capital spending weighs on
performance
The colder blast of recession that is sweeping the globe has prompted us to


revise our outlook for New Brunswick’s economy down farther. Real GDP is now


forecast to decline by 0.6% in 2009 compared to an increase of 1.2% projected in


the December Provincial Outlook, primarily reflecting greater expected weaken-


ing in demand for provincial exports and lower commodity prices.  Domestically,


conditions also appear to be deteriorating, with recent data showing increasing


softness in the housing sector and the job market.  After hitting a recent peak of


5,300 units (annualized) last May, provincial housing starts fell to 4,100 and


3,900 in the third and fourth quarters, respectively.  While employment has


remained relatively steady, New Brunswick’s unemployment rate has continued


to trend higher from a recent low of 7.6% in 2007 to 8.7% this past January.


In 2008, economic activity in the province was supported by significant capital


spending on various projects such as the Canaport LNG facility. However, spend-


ing on this project is expected to fall off significantly in 2009 and was likely a key


factor behind the 11.4% drop in planned non-residential capital spending in the


province this year reported in Statistics Canada’s P&PI survey. The extent of the


drop was tempered by an anticipated increase in spending this year on the


Sussex potash mine expansion and ongoing work on the Lepreau nuclear plant.


The P&PI survey was undertaken prior to the latest federal budget and the


upcoming provincial budget. Thus, the survey numbers are likely understating


actual capital spending in the province once the various infrastructure projects


at the heart of fiscal stimulus plans get under way. Nonetheless, capital spend-


ing by the public sector might well be more of a factor in 2010 and contribute to


our expected 2.7% rebound in provincial growth that year, supplementing the


impetus coming from the expected recovery in U.S. growth.


Nova Scotia — Business investment not yet letting up
Domestic economic conditions in Nova Scotia have been showing signs of


softening lately.  Evidence of this is found in the job market where employment


gains have been negligible through both the fourth quarter last year and the


start of 2009. The unemployment rate has jumped in recent months, rising to


8.8% at the start of this year from a third-quarter 2008 average of 7.6%. The
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attendant slowing in income growth has also likely contributed to a noticeable


cooling in housing activity. Housing starts dropped to 3,400 units (annualized)


through the last quarter of 2008 compared to a robust 5,800 during the same


period a year ealier, though they have picked up a little in the first two months of


2009 to an average of 3,700. This deterioration in Nova Scotia’s economic condi-


tions is a reflection of the global recession that is starting to have a greater


downward impact on growth in the province, with the weakness not likely to be


quickly reversed. As a result, we have revised down Nova Scotia’s growth


outlook  to 0.4% this year from the 0.8% projected last quarter. Growth for 2010


is still expected to rebound by 2.5% as the U.S. economy pulls out of recession.


Despite the downward revision to growth in 2009, the province is still expected


to outperform the national average and be only one of three provinces showing


an increase in activity as it will continue to strongly benefit from capital expen-


ditures. For example, spending is slated to increase on the C$760-million Deep


Panuke natural gas project. Work on this project was likely a key factor behind a


6.6% increase in planned non-residential capital spending in the province this


year as reported in Statistics Canada’s P&PI survey. This growth in capital


spending is the second highest among the provinces (lagging only Newfound-


land & Labrador) and far outpaces the 6.6% decline nationwide. Natural gas


production from Deep Panuke is expected to commence late next year.  The


promoters of the project recently announced that all of its natural gas output has


been fully committed. The rebound in growth in Nova Scotia in 2010 is consist-


ent with the start of this production , although the expected rebound is more the


result of the anticipated recovery in the U.S. economy.


Newfoundland & Labrador — One billion barrels and
counting
The Newfoundland & Labrador offshore oil industry celebrated a milestone in


January with the production of its one billionth barrel of oil.  This was yet


another reminder of the long road travelled by energy developments off the


province’s coast and their tremendous contribution to the transformation of


Newfoundland & Labrador into a dynamic economy. Nonetheless, the nose-


dive in energy prices since last summer and declining production at the prov-


ince’s maturing production wells have cut any festivities short.  The real cheers


might have to wait until late this year or early next when the White Rose project


expansion enters into operation, giving the industry — and the provincial econ-


omy — a shot in the arm.  In the meantime, decreasing oil output and lower-than-


expected crude prices will be a substantial drag on economic activity in the


province, and the main reason for our projected decline in real GDP in 2009


(down 1.2% following estimated growth of 1.3% last year).  Further contributing


to the weakness will be an expected drop in mineral production (partly the result


of market-related downtime), as well as the recent closure of the AbitibiBowater


newsprint mill in Grand Falls.


Despite the challenges, the mood in the province remains relatively upbeat.


Huge investment projects — including the C$2-billion hydromet nickel process-


ing facility in Long Harbour — are still going ahead and the provincial govern-


ment recently announced a significant increase in spending on infrastructures.


According to Statistics Canada’s P&PI survey, non-residential capital expendi-
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tures in Newfoundland & Labrador are set to increase the fastest among all


provinces in 2009 (up by almost 13%).  Residents who had departed the prov-


ince earlier are flocking back .  This stimulates demand for housing and consum-


er goods and services.  Housing markets have been very tight until recently, and


prices continue to show among the strongest year-over-year increases in the


country.  Home building is expected to remain relatively steady this year, with


housing starts forecast to move a touch above last year’s 19-year high of 3,200


units.  Such relatively robust domestic activity is expected to persist next year


and be the dominant factor returning the provincial economy back into positive


growth once oil production is stabilized by White Rose’s expansion.


Prince Edward Island — Not quite recession-proof
The old adage that food production is recession-proof should bring some com-


fort to residents and businesses of Prince Edward Island given the province’s


strong dependence on food manufacturing.  Indeed, exports of processed food


(primarily potato products) have so far been quite robust during this global


recession.  However, it appears that sales to the Canadian market have not held


up as well judging by the sharp drop in the value of shipments of manufactured


food products in the latter part of 2008.  Where the recession is clearly hitting is


the pockets of lobster fishermen as landed prices for lobster have dropped to


depressed levels.  The recession is also affecting tourism in the province, signif-


icantly curtailing travel by U.S. tourists despite the weaker loonie, a trend that is


likely to spread to travel by Canadians as the Canadian economy feels the


weight of the recession in the first half of 2009.  To fend off the economic


downturn, the provincial government has launched a major, five-year capital


spending program that will lead to a significant boost in public expenditures on


the health, education and transportation infrastructures during the 2009-10 fis-


cal year.  Nonetheless, the completion of large projects will drive down non-


residential capital spending in the province, set to decline by 8.5% this year


according to Statistics Canada’s P&PI survey. All things considered, we project


PEI’s real GDP to decline by 0.8% in 2009, as the recessionary forces seep


through the province.  Improving global conditions should help set the stage for


a 2% growth rate next year.
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British Columbia


Forecast detail
Average annual % change unless otherwise indicated


N. & L . P.E.I. N .S. N .B. QUE ONT MAN SASK ALTA B.C .


Population (2008, 000s) 508 140 938 747 7,742 12,910 1,206 1,014 3,574 4,374


Gross domestic product ($ billions) 29.5 4.5 33.0 26.9 296.7 585.0 48.5 51.6 258.9 192.5


Real GDP  ($2002 billions) 19.7 4.1 28.8 23.7 265.9 536.3 41.7 39.8 187.5 164.6


Share  o f Canada real GDP (% ) 1.5 0.3 2.2 1.8 20.1 40.6 3.2 3.0 14.2 12.5


Real GDP grow th (CAR, last fiv e  years 02-07, % ) 3.7 2.3 1.2 2.3 1.9 2.3 2.6 3.0 4.5 3.6


Real GDP per capita ($) 38,825 29,943 30,827 31,579 34,553 41,934 35,151 40,008 54,187 37,629


Real GDP grow th rate  per capita  (CAR, last fiv e  years 02-07, % ) 4.2 2.1 1.2 2.3 1.3 1.2 2.1 3.0 2.3 2.3


Personal d isposable  income per capita ($) 24,924 22,466 24,365 23,690 24,473 27,743 25,157 25,378 35,349 26,833


Employment  grow th (CAR, last fiv e  years 03-08, % ) 0.7 1.2 1.0 1.3 1.4 1.5 1.2 1.5 3.2 2.8


Employment rate   (January 2009, % ) 50.5 59.2 58.9 59.4 60.2 62.3 66.3 67.4 71.6 61.7


D iscomfort index (inflation + unemp. Rates, latest) 17.3 14.3 11.4 10.2 10.0 8.8 6.9 8.0 6.0 6.9


Manufacturing industry output (%  o f real GDP) 4.6 11.8 9.8 12.7 18.9 18.3 12.9 7.2 9.3 10.6


Personal expenditures goods & serv ices (%  o f real GDP) 54.0 70.4 70.3 67.5 63.3 58.8 63.3 58.4 50.3 68.6


International exports (%  o f real GDP) 39.6 31.5 25.3 43.8 36.3 45.8 31.9 40.1 35.9 28.6


Key provincial comparisons
2007 unless otherwise indicated


Source: Statistics Canada, RBC Economics Research


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 141,435 146,541 152,998 159,733 164,583 165,488 163,006 167,798


% change 2.3 3.6 4.4 4.4 3.0 0.6 -1.5 2.9


Employment thousands 2,014.7 2,062.7 2,130.6 2,195.5 2,266.3 2,314.3 2,271.1 2,321.1


% change 2.5 2.4 3.3 3.0 3.2 2.1 -1.9 2.2


Unemployment rate % 8.0 7.2 5.9 4.8 4.2 4.6 6.8 6.8


Retail sales $ millions 44,421 47,217 49,286 52,837 56,365 56,484 54,284 57,542


% change 2.7 6.3 4.4 7.2 6.7 0.2 -3.9 6.0


Housing starts  units 26,174 32,925 34,667 36,443 39,195 34,250 19,367 23,000


% change 21.0 25.8 5.3 5.1 7.6 -12.6 -43.5 18.8


07 08 09 10 07 08 09 10 07 08 09 10 07 08 09 10 07 08 09 10


N.& L. 9.1 1.3 -1.2 3.0 0.7 1.5 -1.5 1.2 13.6 13.2 14.0 14.2 2.6 3.2 3.3 3.0 9.0 7.7 -1.1 4.5


P.E.I 2.4 1.5 -0.8 2.0 1.1 1.3 -2.3 0.9 10.3 10.7 12.2 12.2 0.8 0.7 0.6 0.7 7.7 4.8 -1.4 4.1


N.S. 1.7 1.2 0.4 2.5 1.3 1.2 0.0 1.0 8.0 7.7 8.9 9.1 4.8 4.3 3.2 3.5 4.2 4.5 -1.1 4.9


N.B. 1.7 1.6 -0.6 2.7 2.1 0.9 -0.3 0.6 7.5 8.6 9.8 10.0 4.2 4.2 3.3 3.5 5.7 4.9 -1.5 4.0


QUE. 2.6 0.8 -0.5 2.3 2.3 0.8 -1.0 1.2 7.2 7.2 8.4 8.5 48.6 47.9 36.0 37.0 4.6 4.9 -1.3 5.1


ONT. 2.3 -0.2 -1.9 2.4 1.6 1.4 -1.9 1.3 6.4 6.5 8.6 8.7 68.1 75.6 58.0 65.0 3.9 3.3 -2.7 4.8


MAN. 3.3 2.7 0.5 2.8 1.6 1.7 0.2 1.5 4.4 4.1 5.0 5.3 5.7 5.6 4.6 5.3 8.8 7.1 0.4 5.6


SASK. 2.5 3.4 0.9 2.4 2.1 2.2 1.4 1.2 4.2 4.1 4.5 4.8 6.0 6.8 4.4 3.7 13.0 10.4 0.8 6.1


ALTA. 3.1 1.2 -2.3 2.7 4.7 2.7 -0.6 1.4 3.5 3.6 5.7 5.9 48.3 29.0 22.3 28.0 9.3 -0.2 -2.9 5.4


B.C. 3.0 0.6 -1.5 2.9 3.2 2.1 -1.9 2.2 4.2 4.6 6.8 6.8 39.2 34.3 19.4 23.0 6.7 0.2 -3.9 6.0


CANADA 2.7 0.5 -1.4 2.6 2.3 1.5 -1.3 1.4 6.0 6.1 7.8 8.0 228 211 155 173 5.8 3.2 -2.2 5.2


Unemployment rate


%


Housing starts


Thousands


Real GDP Employment Retail sales
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Alberta


Saskatchewan


Source: Statistics Canada, RBC Economics Research


Manitoba


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 155,359 163,564 171,416 181,791 187,493 189,649 185,287 190,364


% change 3.2 5.3 4.8 6.1 3.1 1.2 -2.3 2.7


Employment thousands 1,716.7 1,757.5 1,784.4 1,870.7 1,959.4 2,013.3 2,001.1 2,029.1


% change 2.7 2.4 1.5 4.8 4.7 2.7 -0.6 1.4


Unemployment rate % 5.1 4.6 3.9 3.4 3.5 3.6 5.7 5.9


Retail sales $ millions 39,318 43,372 48,493 55,942 61,160 61,035 59,287 62,511


% change 4.4 10.3 11.8 15.4 9.3 -0.2 -2.9 5.4


Housing starts units 36,171 36,270 40,847 48,962 48,336 28,967 22,275 28,000


% change -6.7 0.3 12.6 19.9 -1.3 -40.1 -23.1 25.7


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 35,921 37,741 38,970 38,860 39,834 41,168 41,539 42,553


% change 4.6 5.1 3.3 -0.3 2.5 3.4 0.9 2.4


Employment thousands 476.1 479.7 483.5 491.6 501.7 512.7 520.0 526.3


% change 1.7 0.8 0.8 1.7 2.1 2.2 1.4 1.2


Unemployment rate % 5.6 5.3 5.1 4.7 4.2 4.1 4.5 4.8


Retail sales $ millions 9,858 10,259 10,796 11,495 12,984 14,337 14,456 15,339


% change 5.0 4.1 5.2 6.5 13.0 10.4 0.8 6.1


Housing starts units 3,315 3,781 3,437 3,715 6,007 6,792 4,367 3,700


% change 11.9 14.1 -9.1 8.1 61.7 13.1 -35.7 -15.3


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 37,059 37,861 38,783 40,344 41,662 42,766 42,980 44,201


% change 1.4 2.2 2.4 4.0 3.3 2.7 0.5 2.8


Employment thousands 570.3 576.6 580.3 587.0 596.5 606.7 607.9 617.1


% change 0.5 1.1 0.6 1.1 1.6 1.7 0.2 1.5


Unemployment rate % 5.0 5.3 4.8 4.3 4.4 4.1 5.0 5.3


Retail sales $ millions 10,953 11,692 12,381 12,870 14,008 14,997 15,054 15,894


% change 3.6 6.7 5.9 3.9 8.8 7.1 0.4 5.6


Housing starts units 4,206 4,440 4,731 5,028 5,738 5,550 4,625 5,250


% change 16.3 5.6 6.6 6.3 14.1 -3.3 -16.7 13.5
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Ontario


Quebec


Source: Statistics Canada, RBC Economics Research


New Brunswick


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 484,341 496,780 510,626 524,105 536,340 535,053 524,887 537,694


% change 1.4 2.6 2.8 2.6 2.3 -0.2 -1.9 2.4


Employment thousands 6,213.2 6,316.5 6,397.8 6,492.7 6,593.8 6,687.3 6,562.1 6,645.2


% change 3.0 1.7 1.3 1.5 1.6 1.4 -1.9 1.3


Unemployment rate % 6.9 6.8 6.6 6.3 6.4 6.5 8.6 8.7


Retail sales $ millions 125,122 129,086 135,321 140,808 146,252 151,113 147,043 154,032


% change 3.4 3.2 4.8 4.1 3.9 3.3 -2.7 4.8


Housing starts units 85,180 85,114 78,795 73,417 68,123 75,567 58,000 65,000


% change 1.9 -0.1 -7.4 -6.8 -7.2 10.9 -23.2 12.1


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 244,422 251,028 254,708 259,032 265,888 267,882 266,543 272,780


% change 1.2 2.7 1.5 1.7 2.6 0.8 -0.5 2.3


Employment thousands 3,628.8 3,680.5 3,717.3 3,765.5 3,851.7 3,881.7 3,844.5 3,889.2


% change 1.7 1.4 1.0 1.3 2.3 0.8 -1.0 1.2


Unemployment rate % 9.1 8.5 8.3 8.0 7.2 7.2 8.4 8.5


Retail sales $ millions 75,326 78,518 82,533 86,709 90,663 95,123 93,907 98,693


% change 4.5 4.2 5.1 5.1 4.6 4.9 -1.3 5.1


Housing starts units 50,289 58,448 50,910 47,877 48,553 47,925 36,000 37,000


% change 18.5 16.2 -12.9 -6.0 1.4 -1.3 -24.9 2.8


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 21,765 22,366 22,727 23,280 23,669 24,038 23,894 24,539


% change 2.8 2.8 1.6 2.4 1.7 1.6 -0.6 2.7


Employment thousands 343.1 350.1 350.5 355.4 362.8 366.2 365.2 367.4


% change 0.0 2.0 0.1 1.4 2.1 0.9 -0.3 0.6


Unemployment rate % 10.3 9.8 9.7 8.8 7.5 8.6 9.8 10.0


Retail sales $ millions 7,827 7,963 8,326 8,814 9,318 9,776 9,630 10,020


% change 0.5 1.7 4.6 5.9 5.7 4.9 -1.5 4.0


Housing starts units 4,489 3,947 3,959 4,085 4,242 4,175 3,333 3,450


% change 16.2 -12.1 0.3 3.2 3.8 -1.6 -20.2 3.5
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Source: Statistics Canada, RBC Economics Research


Nova Scotia


Prince Edward Island


Newfoundland & Labrador


The material contained in this report is the property of Royal Bank of Canada and may not be reproduced in any way, in whole or in part, without express authorization of the copyright holder


in writing. The statements and statistics contained herein have been prepared by RBC Economics Research based on information from sources considered to be reliable. We make no


representation or warranty, express or implied, as to its accuracy or completeness. This publication is for the information of investors and business persons and does not constitute an offer


to sell or a solicitation to buy securities.


®Registered trademark of Royal Bank of Canada.


©Royal Bank of Canada.


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 27,464 27,710 28,069 28,328 28,803 29,134 29,251 29,982


% change 1.4 0.9 1.3 0.9 1.7 1.2 0.4 2.5


Employment thousands 431.2 442.2 443.0 441.8 447.6 453.2 453.2 457.8


% change 2.0 2.6 0.2 -0.3 1.3 1.2 0.0 1.0


Unemployment rate % 9.1 8.8 8.4 7.9 8.0 7.7 8.9 9.1


Retail sales $ millions 10,015 10,297 10,527 11,163 11,636 12,154 12,024 12,614


% change 1.8 2.8 2.2 6.0 4.2 4.5 -1.1 4.9


Housing starts units 5,096 4,717 4,775 4,896 4,750 4,267 3,200 3,500


% change 2.5 -7.4 1.2 2.5 -3.0 -10.2 -25.0 9.4


2003 2004 2005 2006 2007 2008 2009 2010


Real GDP $2002 millions 3,778 3,877 3,955 4,051 4,149 4,209 4,175 4,259


% change 2.1 2.6 2.0 2.4 2.4 1.5 -0.8 2.0


Employment thousands 66.1 66.9 68.2 68.6 69.3 70.3 68.7 69.3


% change 2.2 1.3 1.9 0.6 1.1 1.3 -2.3 0.9


Unemployment rate % 11.0 11.2 10.8 11.1 10.3 10.7 12.2 12.2


Retail sales $ millions 1,383 1,385 1,424 1,512 1,629 1,708 1,684 1,752


% change 1.0 0.1 2.8 6.2 7.7 4.8 -1.4 4.1


Housing starts units 814 919 862 738 750 700 625 700


% change 5.0 12.9 -6.2 -14.4 1.6 -6.7 -10.7 12.0


2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0


R ea l G DP $2002  m illions 17 ,419 17 ,209 17 ,531 18 ,058 19 ,696 19 ,942 19 ,703 20 ,294


%  chang e 5 .8 -1 .2 1 .9 3 .0 9 .1 1 .3 -1 .2 3 .0


Em ploym ent thous ands 212 .3 214 .3 214 .1 215 .7 217 .1 220 .3 217 .1 219 .7


%  chang e 2 .4 1 .0 -0 .1 0 .7 0 .7 1 .5 -1 .5 1 .2


Unem ploym ent ra te  % 16 .5 15 .7 15 .2 14 .8 13 .6 13 .2 14 .0 14 .2


R eta il s a les $  m illions 5 ,736 5 ,755 5 ,826 6 ,026 6 ,567 7 ,073 6 ,998 7 ,317


%  chang e 6 .1 0 .3 1 .2 3 .4 9 .0 7 .7 -1 .1 4 .5


H ous ing  s ta rts  un its 2 ,692 2 ,870 2 ,498 2 ,234 2 ,649 3 ,233 3 ,325 3 ,000


%  chang e 11 .3 6 .6 -1 3 .0 -1 0 .6 18 .6 22 .1 2 .8 -9 .8
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CBC News


B.C.'s unemployment rate rose more than half a percentage point in February, hitting 6.7 per
cent, as an estimated 14,000 people joined the ranks of the jobless.


Despite the losses, the provincial rate remained a full percentage point below the national
average, which rose to 7.7 per cent in February as 82,600 jobs were lost, marking the fourth
consecutive month of declines.


The largest job losses in February were in Ontario, which suffered more than half of the
country's total employment losses, followed by Alberta and Quebec.


Paul Landry, the president of the B.C. Trucking Association, said jobs are being lost in that
industry as freight volumes fall, and predicted more people will become unemployed as
companies begin to shut down.


"We had previously been experiencing a lot of difficulty finding professional drivers, qualified
drivers, mechanics and so on, and over the last year or so, we noticed that that pressure has
been completely lifted," said Landry.


The job section of the association's website has only two job postings for truckers at the
moment and Landry predicts some of the smaller players in the trucking industry will
disappear due to a lack of work.


"We're beginning to see a few companies disappear from our roster, unfortunately. Many of
them are quite small and don't have the resources to get though this," he said.
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Preface


The Conference Board of Canada is pleased to present 


this report on the aging workforce and the strategies 


Canadian organizations have in place to recruit, engage, 


and retain mature workers. Harnessing the Power sum-


marizes the results of a survey of primarily mid-sized 


and large Canadian organizations, conducted between 


June and August 2008. The 109 organizations that par-


ticipated in the survey represent a broad cross-section 


of regions and industry categories. 


The scope of the investigation includes age and retirement 


intentions of key occupational groups; organizational 


concerns about the aging workforce; and practices 


related to the attraction, recruitment, engagement, and 


retention of mature workers.
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Over the next few years, the demographic changes 


in Canada are likely to exert significant pres-


sure on a labour market that is already tight in 


certain sectors. The Conference Board of Canada raised 


awareness of this issue in its Performance and Potential 


2005–2006 report by suggesting that organizations need 


to begin to focus on attracting, recruiting, and retaining 


mature workers.1


1 The Conference Board of Canada, Performance and Potential 
2005–06.


This report provides information on what organizations 


are doing in response to the aging workforce, and is 


based on a survey of 109 mid-sized to large Canadian 


employers. Research results find that while the aging 


workforce is seen as an important issue, employers 


are not customizing their HR policies and programs to 


accommodate mature workers. However, the few organ-


izations that have customized their HR policies and 


programs are more successful at attracting and retaining 


individuals over the age of 50. 


Given low fertility rates in Canada and increased com-


petition for skilled immigrants, the pool of younger 


workers available to replace retiring baby boomers will 


not be sufficient to meet employers’ future staffing 


needs.2 Organizations need to begin focusing on mature 


workers. Policies and programs directed specifically to 


older workers, such as phased retirement programs and 


mentorship programs, will be essential in encouraging 


mature workers to remain in the workforce.


2 Ibid.


Harnessing the Power
Recruiting, Engaging, and 
Retaining Mature Workers


executive summaRy


at a glance
Organizations are concerned about their aging  �
workforce, but most have not yet targeted 
specific human resources (HR) programs  
and policies to their mature workers. 


The few organizations that have adapted their  �
HR policies and programs to meet the needs 
of older workers report being more successful 
at attracting and retaining individuals over the 
age of 50.


Organizations will need to shift their focus   �
to older workers. With the shrinking pool of 
younger workers, employers will need to rely 
on the increased participation of mature workers 
to meet future staffing needs.


mature Workers


For the purpose of this report, mature workers are defined 
as individuals 50 years of age or older.
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HigHligHts


The aging workforce is a key issue for employers. 


Almost half (47 per cent) of respondents believe that 


the aging of their workforce will be an important issue 


over the next year and a half. And, more than three-


quarters (77 per cent) feel it will be important over the 


next three to five years. The impact of the aging work-


force is expected to be felt more strongly in the public 


sector, where the median age of workers is higher than 


in the private sector, and retirements are taken earlier. 


Despite the high number of respondents identifying the 


aging of their workforce as a concern, few employers 


focus directly on the mature worker segment. Only 6 per 


cent of respondents focus on retaining mature workers 


to a great or very great extent, and only 8 per cent act-


ively undertake strategies to increase mature workers’ 


level of engagement. A modest 11 per cent of surveyed 


employers actively focus on attracting and recruiting 


mature workers to a great or very great extent—with the 


retail and services sector leading all others (40 per cent). 


Few programs are customized for mature workers. 


Many organizations assume that the benefits, policies, 


and strategies they have in place for the entire work-


force will also be effective for recruiting, retaining, and 


engaging older workers. Only 7 per cent formally con-


sider mature workers as a distinct employee group. 


Of those organizations actively recruiting older workers, 


most use campaigns directed toward all generations of 


workers (52 per cent), rather than targeted campaigns 


(12 per cent). Most employers rely on company-wide 


programs such as pension benefits, health-care benefits, 


and flexible work arrangements to retain mature workers. 


Most organizations (83 per cent) use the same engage-


ment strategies for mature workers and for other age 


groups. 


only 6 per cent of respondents focus on retaining mature 
workers to a great or very great extent . 


Increased focus on the mature worker segment does make 


a difference. The few organizations that have placed a 


heightened focus on the attraction and recruitment of 


mature workers have been much more successful at 


attracting older workers. Among employers actively 


focused on recruiting mature workers, 73 per cent 


report having been successful in their recruitment 


efforts, as compared to just 23 per cent of those who  


are less focused. A similar result is found among the 


few organizations actively focused on retaining mature 


workers—83 per cent report having been successful at 


retaining mature workers, as compared to just 32 per 


cent among those without a strong organizational focus 


on retaining mature workers. 







WoRkfoRce age


The median age of employees in the organiza-


tions that responded to our survey is 43 years. 


However, the median age differs across sectors, 


industry categories, and job categories. For example, 


the median age of employees in the government (44.9) 


and in education/health/not-for-profit industries (45.4) 


is higher than in other industries. The median age of 


employees in the retail and services sector is the lowest 


at 39.5 years. Relative to other industries, the retail and 


services sector employs a higher proportion of part-time 


and seasonal workers, including students, who tend 


to be younger in age. (See Chart 1.) This is consistent 


with findings from Statistics Canada’s Workplace and 


Employee Survey that identified trade and consumer 


services as having the lowest average age at 36.1 and 


education and health as having the highest average age 


at 42.7.1 


1 MacKenzie and Dryburgh, “The Retirement Wave.” 


Respondent Profile 


cHapteR 1


chapter summary
The median age of employees in the organiza- �
tions that responded to our survey is 43 years—
with the median workforce age in the public 
sector (44.0) two years higher than in the  
private sector (42.0). 


A higher proportion of retirements are expected  �
among executives and senior executives 
within the next five years, especially in the 
public sector.


Public sector employees retire two years  �
earlier than employees working in the private 
sector. Among our survey respondents, the 
average retirement age in the public sector is 
58, as compared to 60 in the private sector. 


About a third of organizations expect that,  �
over the next five years, employees will retire 
sooner than they have in the past. 


chart 1
Workforce Age, by Industry
(median age)


Source: The Conference Board of Canada.


Education, health, and not-for-profit (n=4)


Retail and services (n=8)


Finance, insurance, and real estate (n=12)


Transportation and utilities (n=12)


Government (n=21)


High tech, communications,
and business services (n=15)


Manufacturing and construction (n=9)


Primary industries (n=13)


All respondents (n=94)


30 35 40 45 50


43.0


42.0


43.0


41.5


44.9


43.1


41.7


39.5


45.4







2 | The Conference Board of Canada


survey methodology and Respondent profile


In June 2008, The Conference Board of Canada sent its Mature Workforce 
survey to 646 senior-level HR practitioners. The recipients were pre-
dominantly from medium-sized and large Canadian organizations operat-
ing in a variety of regions and sectors. The survey was available in both 
English and French. Between June and August 2008, practitioners from a 
total of 109 organizations responded to the survey, representing a 17 per 
cent response rate. A number of in-depth, follow-up telephone interviews 
were conducted in September 2008 with selected survey respondents. 
The interview findings are summarized in the case studies presented in 
the report.


Respondents represent a cross-section of public and private sector organ-
izations and include all major industry categories. (See the table below.)


The purpose of this study was to assess the degree to which organiza-
tions are affected by the aging workforce and the strategies they have in 
place or planned to recruit, retain, and engage mature workers. For the 
purpose of this report, mature workers were defined as individuals 50 
years of age or older.


This study was funded by The Conference Board of Canada with support 
from the Capital Health Authority and the Calgary Health Region. 


Respondent profile
(n=109)


Source: The Conference Board of Canada.


number percentage


location


 Atlantic 4 3.7


 Quebec 12 11.0


 Ontario 45 41.3


 Prairies 11 10.1


 Alberta 26 23.9


 B.C./North 11 10.1


 total 109 100 .0


sector


 Private 61 56.0


 Public 48 44.0


 total 109 100 .0


industry


 Primary industries 15 13.8


 Manufacturing and construction 11 10.1


 High-tech, communications,  
 and business services 15 13.8


 Government 24 22.0


 Transportation and utilities 12 11.0


 Finance, insurance, and real estate 14 12.8


 Retail and services 10 9.2


 Education, health, and not-for-profit 8 7.3


 total 109 100 .0


Regulation


 Federally regulated 26 23.9


 Provincially regulated 83 76.1


 total 109 100 .0


number percentage


number of employees— 
full-time equivalents (ftes)


 Fewer than 500 11 10.1


 500–1,499 25 22.9


 1,500–4,999 35 32.1


 5,000 or more 36 33.0


 Not stated 2 1.8


 total 109 100 .0


Revenue/operating budget


 Under $150 million 18 16.5


 $150–$2,000 million 47 43.1


 Over $2,000 million 39 35.8


 Not stated 5 4.6


 total 109 100 .0


level of unionization


 No unionized employees 31 28.4


 Under 25 per cent unionized 17 15.6


 Between 25 and 50 per cent unionized 11 10.1


 Between 51 and 75 per cent unionized 15 13.8


 Over 75 per cent unionized 35 32.1


 total 109 100 .0
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Overall, mature workers—defined in this survey as indi-


viduals 50 years of age or older—make up 29 per cent  


of the workforce of those organizations that responded, 


with the majority of these mature workers (85 per cent) 


employed full-time within their organizations. 


the median workforce age among respondents is two 
years higher in the public sector than in the private sector .


The public sector organizations that responded to the 


survey have a higher proportion of mature workers than 


private sector companies. Among public sector respond-


ents, 31 per cent of workers are over the age of 50 com-


pared to 27 per cent in the private sector. (See Chart 2.) 


This is consistent with findings from Statistics Canada, 


which indicate that, in 2006, the public sector had a 


much larger proportion of workers between 45 and  


54 years of age (52 per cent) than private sector com-


panies (39 per cent).2


The median workforce age among organizations 


responding to the survey is two years higher in the  


public sector (44.0) than in the private sector (42.0).  


As discussed later in the report, the older workforce in 


the public sector, coupled with a lower-than-average 


retirement age, may create a more pressing human 


resources situation for public sector employers.


Based on the demographic trends, replacing retiring 


senior executives will be a challenge. Overall, the median 


age of senior executives is 52. With a median age of 50, 


the executives behind them are only two years younger. 


(See Chart 3.)


cuRRent and expected Rates  
of RetiRement


In 2007, the organizations that responded to the survey 


experienced a median rate of retirement of 2 per cent. 


This rate of retirement was slightly higher among public 


sector than private sector respondents (2.2 per cent as 


2 Naczk, Employment Trends in the Federal Public Service.


compared to 1.4 per cent). While the rate of retirement 


may seem relatively low, each organization lost, on 


average, 227 workers to retirement. For some employers, 


the impact is even greater. One large public sector 


employer lost a total of 1,800 workers to retirement last 


year alone, representing 4 per cent of its workforce.


chart 2
Age Distribution of Workforce, by Sector
(mean per cent)


Source: The Conference Board of Canada.
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chart 3
Workforce Age, by Job Category and Sector
(median age)


Source: The Conference Board of Canada.
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The median rate of retirement among the participating 


organizations is expected to increase to 2.5 per cent 


next year, with another 10 per cent expected to retire 


within the next two to five years. In 2009, the highest 


rates of retirement are expected in the government  


(3.3 per cent), finance/insurance/real estate (3.2 per 


cent), and transportation/utilities (3.0 per cent) sectors. 


The lowest rate of retirement is expected in the retail 


and services sector (1.0 per cent), which has the lowest 


median age (39.5). 


The short-term (next 12 months) and medium-term  


(two to five years) rate of retirement is higher among the 


unionized firms responding to the survey than among 


those without any unionized employees. Among the 


unionized organizations, the median rate of retirement 


for next year is expected to be 2.7 per cent, compared 


to 2.2 per cent among those that are non-unionized. 


Within the next two to five years, the median rate of 


retirement for unionized respondents is expected to rise 


to 11 per cent, compared to 6.1 per cent among those 


that are non-unionized.


For our survey respondents, the average number of retire-


ments is expected to reach 1,462 workers per organiza-


tion within the next five years. The number of departures 


could be greatest for large public sector employers. 


Public sector organizations may face an additional 


challenge due to the expected retirement rate of senior 


executives and executives. Nearly 28 per cent of senior 


executives in the public sector are expected to retire 


within five years’ time. The situation is almost as ser-


ious for the public services’ second-tier executive cadre 


where 27 per cent are expected to retire by 2013. (See 


Chart 4.) 


In the private sector, the median percentage of retire-


ments is expected to be lower than in the public sector—


with 14 per cent of senior executives and 10 per cent  


of executives retiring by 2013. (See Chart 5.) It should 


be noted that while the leadership loss appears less dire 


for private sector companies, there is a wide variation 


among individual companies. For example, while 54 per 


cent of private sector companies do not expect any 


chart 4
Proportion of Workforce Expected to Retire, by Job 
Category (Public Sector Organizations)
(median per cent; n=34)


Source: The Conference Board of Canada.
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chart 5
Proportion of Workforce Expected to Retire, by Job 
Category (Private Sector Companies)
(median per cent; n=49)


Source: The Conference Board of Canada.
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retirements among senior executives next year, one  


firm expects to lose 20 per cent of its senior executives  


in 2009.


aveRage age of RetiRement


According to international literature, retirement decisions 


are based on a multitude of factors, such as an employee’s 


health status, financial circumstances, attachment to and 


conditions at work, desire for work–life balance, family 


responsibilities, labour market demand, and the policy 


context (including such factors as a mandatory retire-


ment age).3


about a third of employers expect employees to retire 
sooner than they have in the past—particularly in the 
education/health/not-for-profit sector .


The Canadian Institute of Actuaries believes that for 


Canadians to be financially ready for retirement, sources 


of income will include a combination of government 


pensions (OAS, CPP/QPP4), personal savings (including 


RRSPs5), employer pension plans, and home equity.6


Given the many factors that influence retirement deci-


sions, it is difficult to make generalizations about the 


retirement ages across sectors and industries. However, 


in our study, respondents indicated that, on average, 


public sector employees retire two years earlier than 


employees working in the private sector. Among survey 


respondents in the public sector, the average age of 


3 Davey, “What Influences Retirement Decisions?” 


4 Old Age Security; Canada Pension Plan/Quebec Pension Plan.


5 Registered retirement savings plans.


6 Canadian Institute of Actuaries, Planning for Retirement. 


retirement stands at 58, compared to 60 in the private 


sector. This is consistent with findings from Statistics 


Canada where the median age of retirement in the  


public sector in 2002 was 58.1, compared to 61.4 in the 


private sector.7 In fact, data from Statistics Canada’s 


Labour Force Survey show that, since 1976, the public 


sector has consistently had a lower age of retirement 


than the private sector.8 This is driven, at least in part, 


by the financial security provided by defined benefit 


pension plans as well as early retirement provisions. 


Industries with the highest retirement age include 


manufacturing/construction (61.4) and retail and services 


(61.0). The higher retirement age in the retail and services 


sector is likely driven by several factors. This sector 


employs a high percentage of part-time and non-permanent 


staff, with only 58 per cent of employees working on a 


full-time basis. Employers in the retail and services sector 


are also among the least likely to offer a pension plan—


20 per cent do not offer either a defined benefit or defined 


contribution pension plan. Similarly, employers in the 


manufacturing/construction sector are among the least 


likely to offer defined benefit pension plans (18 per 


cent), which impact workers’ financial readiness for 


retirement. 


Most employers (59 per cent) expect that the average 


age of employee retirement will remain about the same 


over the next five years. However, about a third of 


employers expect employees to retire sooner than they 


have in the past. This is particularly true of employers in 


the education/health/not-for-profit sector, where 83 per 


cent expect that the average age of employee retirement 


will decline over the next five years—from the current 


median of 60.


7 Statistics Canada, “The Near-Retirement Rate.” 


8 Stone, New Frontiers of Research on Retirement.







level of conceRn


Overall, almost half of all respondents (47 per 


cent) indicate the aging of their workforce is 


either an important or critical issue for their 


organization over the short term (next 12 to 18 months). 


This increases to 77 per cent when considering the next 


three to five years. (See Chart 6.) 


Workforce aging is seen as more critical in the govern-


ment, and the education, health, and not-for-profit sectors. 


While few organizations in these sectors feel the issue 


is critical for them in the short term (9 and 13 per cent 


respectively), more see it as a critical issue in the medium 


term (52 per cent in government and 38 per cent in the 


education, health, and not-for-profit sector).


the loss of experienced leaders and loss of corporate 
knowledge are top concerns for private and public sector 
firms . 


Public sector organizations are slightly more concerned 


than private sector companies about the impacts of their 


aging workforce in both the short term and medium term. 


anticipated impacts of tHe aging 
WoRkfoRce


The loss of experienced leaders and loss of corporate 


knowledge are top concerns for private and public sec-


tor firms. (See Table 1.) This is not surprising given the 


higher rate of retirements expected among the senior 


executive and executive cadre, particularly in the 


medium term. 


Concerns About the  
Aging Workforce


cHapteR 2


chapter summary
Most organizations believe the aging of their  �
workforce is an important or critical issue in 
both the short term (next 12 to 18 months) 
and medium term (next three to five years). 


The top concerns for private and public sector  �
firms—as a result of the aging workforce—
are the loss of experienced leaders and loss 
of corporate knowledge. 


Despite their concerns about the aging work- �
force, only a third of respondents consider 
their mature workers as a distinct employee 
segment when developing HR policies, pro-
grams, and strategies. 
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However, the impacts of the aging workforce are 


expected to be slightly different for public and private 


sector organizations. Private sector companies are more 


concerned than public sector organizations about the 


continuity of relationships with customers and suppliers 


and their ability to meet growth targets. Public sector 


organizations have greater concerns about facing gaps 


in technical or other specialized skills as well as a 


shortage of future leadership talent.


stRategies to addRess tHe  
leadeRsHip gap


To address anticipated leadership gaps, organizations 


have adopted a number of strategies. The most common 


approach is to formally identify a high-potential talent 


pool for retention and development purposes and/or hold 


internal leadership development programs. Respondents 


were least likely to consider partnership programs out-


side their organizations for leadership development, such 


as promoting community leadership activities (e.g., encour-


aging employees to sit on the board of directors of a 


charitable organization) or loaning out high-potential 


employees for outside positions or projects (e.g., loaning 


employees to work on the annual United Way campaign).


private sector companies are more concerned about the 
continuity of relationships with customers and suppliers 
and their ability to meet growth targets . 


While many strategies to address the leadership gap are 


similar for private and public sector respondents, the 


public sector is more likely to brand the organization as 


an employer of choice. In contrast, private sector firms 


are more likely to try to entice leaders to stay on with 


the organization and increase compensation to retain 


key talent. Private sector firms are also more likely to 


formally identify high-potential employees and groom 


them for future leadership positions through the per-


formance management process. (See Table 2.) 


chart 6
Concern About Their Aging Workforce, by Industry*
(per cent)


*Per cent of organizations indicating that the aging workforce is an “important” or 
“critical” issue. 
Source: The Conference Board of Canada.
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table 1
Top Concerns as Workers Retire, by Sector*
(per cent) 


concern
private sector 


(n=61)
public sector 


(n=48)


Loss of experienced leaders 93.4 91.7


Loss of corporate knowledge 86.9 87.5


Shortage of technical or other  
specialized skills 65.6 72.9


Shortage of workers 55.7 54.2


Shortage of future leadership talent 49.2 56.3


Loss in continuity of relationships  
with customers 45.9 31.3


Difficulty fulfilling current business 
demands 27.9 27.1


Difficulty meeting growth targets 27.9 12.5


Loss in continuity of relationships  
with suppliers 24.6 14.6


Reduced ability to relate to an aging  
customer base 8.2 6.3


*Respondents were asked to select the impacts their organization will face as workers 
retire from a list of 10 options, plus an “other” category.  
Source: The Conference Board of Canada.







8 | The Conference Board of Canada


stRategies to facilitate  
knoWledge tRansfeR


The loss of corporate knowledge is another significant 


concern as workers retire. To meet this challenge, the 


most common strategy is to hire an incumbent’s 


replacement prior to their retirement; this practice is 


slightly more common in the public sector (75 per cent) 


than in the private sector (64 per cent). The use of job 


shadowing is another approach that is also much more 


widespread in the public sector than in the private sector. 


In fact, 40 per cent of public sector organizations use 


job shadowing as a knowledge transfer tool, as com-


pared to just 15 per cent of private sector companies. 


Most organizations also document job processes and 


have mentoring programs in place. Despite recent 


technological advances, few use video/audio archives or 


have developed expert systems for knowledge transfer. 


(See Table 3.) 


focus on tHe matuRe WoRkeR  
as a distinct segment


Overall, only a third of respondents consider their mature 


workers as a distinct employee segment for activities 


such as tracking HR metrics and developing policies, 


programs, and strategies. Of these, 7 per cent do so for-


mally, and another 25 per cent informally—primarily 


for planning purposes. (See Chart 7.) Most employers 


rely on organization-wide policies such as flexible work 


arrangements (which exist for all employees) to be suf-


ficient to address the needs of mature workers.


ninety-three per cent of respondents indicate they are 
undertaking workforce analysis and planning activities—
the majority examine workforce demographics, conduct 
employee surveys, and project retirement rates .  


Organizations most concerned about their aging work-


force are somewhat more likely to consider mature 


workers as a distinct segment of their population  


(14 per cent compared to just 2 per cent of those  


with less concern). 


While many respondents do not view mature workers 


as a distinct employee segment, 93 per cent indicate 


they are undertaking some workforce analysis and plan-


ning activities. At the organizational level, the majority 


examine workforce demographics, conduct employee 


surveys, and formally project retirement rates. However, 


table 2
Strategies to Address the Leadership Gap, by Sector
(per cent)


strategies
private sector 


(n=58)
public sector 


(n=47)


Formal identification of a high-potential talent 81.0 66.0


Internal leadership development programs 77.6 70.2


Planned movement/career pathing 70.7 55.3


Special work assignments 63.8 68.1


Targeted feedback to high potentials 62.1 48.9


Utilizing assessment practices to guide 
placement/development decisions 60.3 46.8


Developing a leadership competency  
framework 58.6 63.8


Branding the organization as an employer  
of choice 58.6 70.2


External leadership development programs 53.4 36.2


Formal mentoring/coaching programs 44.8 53.2


Enticing leaders to stay on with the organiza-
tion longer 44.8 23.4


Experiential learning activities 43.1 53.2


Executive briefings/discussions 37.9 27.7


Increasing compensation to attract key talent 29.3 12.8


Promoting community leadership 17.2 17.0


Loans of high potentials for outside positions 8.6 12.8


Source: The Conference Board of Canada.
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very few organizations take workforce analysis and 


planning activities to the level of the individual within 


the organization. Only 17 per cent formally identify key 


mature workers that the organization wishes to retain, 


and only 14 per cent survey individual employees 


regarding their retirement preferences.


table 3
Knowledge Transfer Strategies
(per cent)


strategies
private sector 


(n=61)
public sector 


(n=47)


Hiring replacements prior to the departure of 
the incumbent 63.9 74.5


Documentation of job processes 63.9 46.8


Mentoring 50.8 55.3


Documenting best practices 44.3 34.0


Developing job aids, references, checklists, etc. 41.0 34.0


Maintaining key individuals on retainer for 
consultation 42.6 31.9


Identification and mapping of key job  
competencies 36.1 31.9


Encouraging a phased retirement 27.9 31.9


Job shadowing 14.8 40.4


Expanding information repositories 16.4 19.1


Establishing communities of practice 18.0 17.0


Holding information exchange sessions 9.8 14.9


Development of expert systems 13.1 8.5


Critical incident interviews/questionnaires 8.2 10.6


Preparing video/audio archives 8.2 2.1


Source: The Conference Board of Canada.


chart 7
View of Mature Workers
(per cent; n=108)


Source: The Conference Board of Canada.
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oRganizational focus on tHe 
attRaction and RecRuitment of 
matuRe WoRkeRs


Overall, 60 per cent of employers have attempted 


to attract and recruit mature workers, with only 


11 per cent actively focused on this segment 


to a great or very great extent. Companies in the retail 


and services sector are more vigorously seeking mature 


workers to address labour shortages. (See Chart 8.) 


These companies have traditionally relied heavily on 


younger workers to fill job vacancies. However, as the 


pool of younger workers shrinks, many in the hospitality 


sector— such as Disney, McDonald’s, and Marriott—


are beginning to view mature workers as an important 


source of labour.1 In Canada, the retail trade and con-


sumer services sector has the highest job vacancy rate 


at 381 per 10,000 employees.2 In the United States, it  


is estimated that the restaurant industry alone will need 


to add 2 million jobs within the next five years, and will 


need to replace an estimated 10 million workers by 


2010.3 Mature workers represent an important source  


of labour for filling vacancies and helping to fuel this 


sector’s economic growth.


stRategies to attRact and RecRuit 
matuRe WoRkeRs


The most commonly used strategy to recruit mature 


workers is to rehire former employees. The majority of 


employers also use formal or informal referrals and 


recruitment campaigns directed toward all age groups. 


Very few organizations use recruitment campaigns that 


specifically target mature workers. That said, such tar-


geted campaigns are more common among private sector 


companies. (See Chart 9.) 


1 Chinsky Matuson, “Hospitality Opportunities for Older Workers.” 


2 MacKenzie and Dryburgh, “The Retirement Wave.” 


3 Chinsky Matuson, “Hospitality Opportunities for Older Workers.” 


Attracting and Recruiting  
Mature Workers


cHapteR 3


chapter summary
A modest 11 per cent of employers surveyed  �
indicated they are actively focused on attracting 
and recruiting mature workers to a great or 
very great extent. Employers in the retail and 
services sector are the most active in recruiting 
mature workers. 


The few organizations that have placed a  �
heightened focus on the attraction and recruit-
ment of mature workers have been much 
more successful at attracting older workers. 


The most commonly used strategy to recruit  �
mature workers is to rehire former employees; 
however, 27 per cent of organizations cur-
rently have some form of rehiring restrictions 
in place. 
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Generation-specific recruitment campaigns may not be 


more prevalent because they are seen to be less effective 


than other recruitment strategies for mature workers. 


(See Table 4.) 


this year, the american association of Retired persons 
partnered with the employment guide® to host 55 job 
fairs for mature workers across the united states .  


How are other leading employers tapping into the 


mature workforce? In the United States, organizations 


such as Wal-Mart are experimenting with new campaigns 


targeted directly to mature workers, including partnering 


with seniors centres, churches, local libraries, and web-


sites frequented by older workers. 4 


The American Association of Retired Persons (AARP) 


has also played an active role in connecting older workers 


with employment opportunities. This year, the associa-


tion partnered with The Employment Guide® to host  


a series of 55 job fairs for mature workers across the 


United States.5


4 Freudenheim, “More Help Wanted: Older Workers Please Apply.” 


5 The Employment Guide®, Employers Seeking Mature Workers. 


chart 8
Organizational Focus on Attracting and Recruiting Mature Workers,  
by Industry*
(per cent)


*Per cent of organizations indicating that the aging workforce is an “important” or 
“critical” issue. 
Source: The Conference Board of Canada.
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chart 9
Recruitment Strategies for Mature Workers, by Sector
(per cent)


Source: The Conference Board of Canada.
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table 4
Top Recruitment Strategies
(rank order of most effective strategies)


Re-hire former employees/retirees1. 
Recruitment/promotional campaigns directed toward  2. 
all generations of workers
Referrals from existing/former employees3. 
Job search agencies4. 
Recruitment/promotional campaigns directed specific-5. 
ally to mature workers


Source: The Conference Board of Canada.
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Faced with a need to recruit 35,0006 new workers to 


keep up with expansion plans and replace existing  


staff due to turnover, Home Depot partnered with 


AARP in 2004 to recruit workers over the age of 50 


through AARP’s employment centres and website.7 


Other employers quickly joined suit, and now AARP’s 


website contains links to 13 U.S.-based employers that 


are actively recruiting seniors. The employers include 


MetLife, Pitney Bowes, Borders, Home Depot, and 


Walgreens.8


Barriers exist for organizations wishing to re-employ 
retirees, particularly retirees who are drawing a pension . 


Recognizing the need to tap into this demographic  


to secure the supply of workers, these companies are 


attracting workers with employee discounts, paid train-


ing, health benefits, and flexible work arrangements—


for example, Home Depot’s “snowbird” program that 


allows staff to work in different locations for parts of 


the year. 9 


success WitH attRacting and 
RecRuiting matuRe WoRkeRs


The majority of organizations report being at least some-


what successful in efforts to recruit mature workers. (See 


Chart 10.) What differentiates the amount of success is 


the degree of corporate focus on this activity. Among 


organizations that are focused to a great or very great 


extent on attracting and recruiting mature workers, 


almost three-quarters report being successful (including 


18 per cent who report having been very successful).  


In contrast, less than a quarter (23 per cent) of organi-


zations that are recruiting, but don’t focus specifically 


on mature workers, have found success.


6 Atlanta Business Chronicle, “Home Depot Recruiting Older 
Workers.” 


7 Woog, “Older Workers Wanted.” 


8 Freudenheim, “More Help Wanted.” 


9 Ibid.


ReHiRing RestRictions


Eighty-five per cent of organizations that recruit older 


workers rehire former employees. However, a quarter  


of organizations (27 per cent) currently have post-


employment restrictions in place that may prevent them 


from re-employing retirees or former employees within 


their organization. Post-employment restrictions are 


slightly more common in the public sector (33 per cent) 


than in the private sector (23 per cent).


The specific restrictions that organizations have in place 


when rehiring former employees include limiting the 


length of employment permitted, instituting waiting 


periods before employees can be rehired, requiring 


employees to be hired through a third party, and requir-


ing employees to be rehired into a different position.


There are a variety of barriers for organizations wishing 


to re-employ retirees, particularly retirees who are draw-


ing a pension. Pension regulations, tax regulations, con-


tractual arrangements, and collective agreements have 


all created a complicated situation. Because of this com-


plexity, some organizations have developed internal post-


employment guidelines to assist managers in navigating 


the process. To guide public servants, the Treasury Board 


Secretariat outlines post-employment measures within 


the “Values and Ethics Code for the Public Service.” 


chart 10
Success with Attraction and Recruitment of Mature 
Workers
(per cent; n=71)


Source: The Conference Board of Canada.
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Generally, the restrictions on the employment of former 


public servants remain in effect for a period of one year 


after leaving their position.10


Recent findings released by Hewitt Associates suggest 


that an even greater number of organizations in the 


United States (47 per cent) have policies that limit their 


ability to rehire previously retired employees. The 


restrictions include minimum periods of absence prior 


to rehiring (42 per cent), limits on the number of hours 


that retirees can be re-employed (31 per cent), and 


rehiring employees only through outside contractor or 


10 Public Works and Government Services, Values and Ethics Code 
for the Public Service.


leasing agencies (29 per cent). Given the upcoming talent 


crunch as older workers retire, many employers are 


rethinking their policies on rehiring former employees. 


Hewitt’s research found that about half of all companies 


(46 per cent) plan to review these policies within the 


next two years.11


In the face of looming retirements, the City of Calgary 


has implemented several different approaches to encour-


age retirees to return to work for the City. (See case 


study, The City of Calgary: Re-Engaging the Mature 


Workforce Post Retirement.)


11 Hewitt Associates, Employer Approaches to Phased Retirement.


tHe city of calgaRy: Re-engaging tHe matuRe 
WoRkfoRce post RetiRement
The City of Calgary is Canada’s third largest city with a popu-
lation that surpassed 1 million in 2006. The City is the prov-
ince’s second largest employer with 11,500 employees and  
an additional 3,200 seasonal workers on the payroll in 2007. 


Compared to the surrounding community, the City has a rela-
tively older workforce (with an average age of 45 compared  
to the community average of 38). The City generally expects 
workers to retire at age 55—given generous early-retirement 
provisions that allow for retirement at age 55, and an unreduced 
pension with 85 points (age plus years of service). Retirements 
are expected even earlier in certain lines of business, including 
the police. Nearly 4-in-10 workers (37 per cent) will be eligible 
to retire within the next five years.


In the face of these looming retirements, the City knew it was 
time to focus on talent retention among older workers. There-
fore, in 2007, the City conducted focus groups with long-service 
employees about their retirement intentions and preferences. 
The research revealed strong interest among workers in 
returning to work post retirement under the right circumstances. 
In fact, 80 per cent of near-retirees expressed an interest in 
returning to work post retirement, including 75 per cent who 
would consider returning to the municipality. Flexibility and 
work diversity were found to be key requirements for the City 
to be able to re-engage retirees. 


The City explored several different approaches to encouraging 
employees to return to work post retirement. Traditional arrange-
ments were in place, including hiring former employees on a 
consultancy basis, and rehiring former employees after a 


90-day break in service from the organization. To address 
critical succession issues, the City also instituted a rehiring 
policy for non-unionized employees to return to work immedi-
ately after retirement for a period of one year. For the City, this 
provides time to recruit and train a suitable candidate without 
disrupting operations. For the employee, it means they can 
collect a full salary plus pension benefits.


In addition to these approaches, the City launched an innova-
tive internal employment agency made up of a pool of retirees. 
The pool connects managers with retirees interested in work-
ing on short-term, non-union assignments. Managers who 
require assistance during peak periods, to cover for vacation 
schedules or for special assignments, can access the pre-
screened pool of former employees knowledgeable about the 
organization. This provides the City with a flexible, trained 
workforce capable of filling contingency roles on short notice. 
For employees, it provides an opportunity to supplement their 
retirement income and do interesting work. Retirees are under 
no obligation to accept the assignments offered, so they can 
choose those that are most appealing.


Next steps for the City include:


working with unions to see how the program might be  �
rolled out for unionized positions;
looking for ways to reach out to past retirees so they can  �
grow the retiree pool;
investigating the best approach for retiree skill develop- �
ment to ensure their skills and knowledge stay fresh over 
time; 
looking for ways to redesign work to better accommodate  �
older workers.


case study #1







Employee engagement has received a lot of 


attention recently as a strategy to drive bottom 


line results through improved customer satis-


faction, higher sales, and lower employee turnover. 


Technological improvements and total quality manage-


ment initiatives certainly result in productivity gains. 


Many employers have recognized that further produc-


tivity gains can be had from an engaged workforce. 


Numerous studies have demonstrated that employee 


engagement plays a critical role in driving business  


success.1 In its 2007–2008 Global Workforce Study, 


Towers Perrin draws some striking links between finan-


cial results and engagement data. Its research reveals 


that firms with the most engaged employees achieved 


increases in operating income of 19 per cent and increases 


in earnings per share of 28 per cent, year to year. In com-


parison, firms with the lowest proportion of engaged 


workers had year-over-year declines of 33 per cent in 


operating income, and 11 per cent in earnings per share.2


employee engagement plays a critical role in driving 
business success . 


According to The Gallup Organization, disengaged 


employees in the United States cost the economy  


$350 billion in lost productivity.3 In Singapore (whose 


employees are among the least engaged worldwide), 


costs to the economy are an estimated $4.9–$6.7 billion.4


1 Baumruk, “The Missing Link.”


2 Towers Perrin, Closing the Engagement Gap. 


3 Sanford, “The High Cost of Disengaged Employees.” 


4 Gopal, “Disengaged Employees Cost Singapore $4.9 Billion.” 


Engaging Mature Workers


cHapteR 4


chapter summary
Although 68 per cent of respondents believe   �
it is important to engage their older workers, 
less than half (47 per cent) formally or 
informally assess the engagement level of 
mature workers and only 8 per cent actively 
undertake strategies to increase the engage-
ment of mature workers. 


Most organizations (83 per cent) rely on the  �
same engagement strategies for mature workers 
as for other age groups. 


Organizations believe the most effective strat- �
egies for engaging mature workers include 
offering flexible work arrangements, special 
projects/challenging work, mentoring oppor-
tunities, and financial incentives (through  
promotions or raises). 
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As opposed to the private sector, public sector respondents 


in our study indicated more concern about the engage-


ment levels of their mature workers—but for both 


groups, about half indicated concern to some extent. 


(See Chart 11.)


assessing tHe engagement of  
matuRe WoRkeRs


Despite 86 per cent indicating at least a little concern, 


more than half (53 per cent) do not assess the engage-


ment level of their mature workers—either formally or 


informally. (See Chart 12.)


Formal engagement studies of mature workers are more 


prevalent in the west, particularly in Alberta and the 


Prairies where labour markets have been tight. Certain 


industries—including high-tech/communications/business 


services as well as finance/insurance/real estate—are 


also more likely to formally assess the engagement 


level of older workers. Formal assessment is also more 


common in the public sector, which has a greater pro-


portion of older workers. 


Among the organizations formally assessing the engage-


ment level of mature workers (35 per cent), all conduct 


employee engagement surveys of the entire workforce 


and then analyze the results by demographic group. 


Surveys tend to be done either on an annual or biennial 


basis. These surveys may be conducted internally by  


the organization or outsourced to a consulting firm. No 


organizations reported using other means, such as focus 


groups or personal interviews with employees, to assess 


the engagement level of older workers.


Why are organizations not more focused on the engage-


ment of their mature workers? While our survey did not 


explore perceptions of the existing engagement level of 


mature workers, older workers typically report higher 


levels of engagement on employee opinion surveys. For 


example, in a 2007 AARP/Towers Perrin study, called 


“Profit from Experience,” the proportion of fully engaged 


employees was highest among those aged 55 or older.5 


However, engagement is not a given, and for organiza-


tions with a proportionally larger older workforce, 


engagement of this group will be key to productivity. 


5 Towers Perrin, “Benefits Strategies.”


employee engagement


Employee engagement is defined in this study as the 
heightened emotional connection that an employee feels 
for his or her organization—a connection that influences 
him or her to exert greater discretionary effort to his or  
her work.


chart 11
Concern About Mature Worker Engagement, by Sector
(per cent)


Source: The Conference Board of Canada.
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chart 12
Assessing the Engagement of Mature Workers
(per cent; n=108)


Source: The Conference Board of Canada.
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stRategies to engage matuRe WoRkeRs


Overall, only 8 per cent of organizations indicate they 


are actively undertaking strategies to increase the 


engagement of mature workers to a great or very great 


extent. Companies in the retail and services sector are 


the most actively seeking to engage older workers. In 


contrast, none of the organizations in the manufacturing/


construction sector reported having either a great or 


very great focus on mature worker engagement strat-


egies. (See Chart 13.)


organizations enhance the rewards package to engage 
mature workers in various ways—including offering  
promotions .


Despite the differences that exist in the life cycle and 


motivations of different generations of workers, most 


organizations (83 per cent) use the same engagement 


strategies for mature workers as for other age groups. 


In a global workforce study, Towers Perrin identified 


five engagement drivers for workers aged 55 and older. 


The engagement drivers included senior management 


interest in their well-being, the organization’s reputation 


for social responsibility, opportunities to improve their 


skills and capabilities, having input into decision making, 


and being able to set high personal standards.6 


Our study of mid-sized and large Canadian employers 


echoed many of these same engagement drivers— 


particularly ensuring older workers receive intrinsic 


rewards such as meaning and challenge from their work.


Among survey respondents, the top strategies or benefits 


found to be most often successful at engaging mature 


workers include:


flexible work arrangements; �
assigning special projects or offering challenging  �
work;


providing mentoring opportunities; �
tailoring the total rewards package. �


Organizations enhance the total rewards package to 


engage mature workers in a variety of ways—including 


offering promotions to higher level positions, increasing 


compensation, and allowing employees the opportunity 


to customize their total rewards package to best suit 


their needs.


Other strategies that respondents found effective include:


formal recognition programs; �
post-retirement employment options; �
phased retirement; �
secondments; �
training and development opportunities. �


6 Towers Perrin, Closing the Engagement Gap.


chart 13
Organizational Focus on Engaging Mature Workers, by Industry*
(per cent)


*Per cent of organizations indicating they are undertaking strategies to increase the 
engagement of mature workers to a “great” or “very great” extent.
Source: The Conference Board of Canada.
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success WitH engaging  
matuRe WoRkeRs


Overall, the majority of organizations report being at 


least somewhat successful in their efforts to engage 


mature workers. (See Chart 14.) Organizations that are 


actively undertaking strategies to increase the engage-


ment level of mature workers do not report a higher 


level of success with mature worker engagement. While 


we did not explore the barriers that organizations face, 


other research demonstrates that increasing engagement 


is a complex process requiring a deep understanding of 


the motivations of the segment of workers that employers 


are striving to engage. 


chart 14
Success With Engaging Mature Workers
(per cent; n=105)


Source: The Conference Board of Canada.
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oRganizational focus on Retaining 
matuRe WoRkeRs


Almost half of organizations (45 per cent) 


believe that the retention of mature workers 


will be an important or critical issue within 


the next 12 to 18 months. And given that the baby 


boomers are expected to start retiring in 2011, more 


than 7-in-10 organizations expect the retention of 


mature workers to be a key focus within the next three 


to five years. (See Chart 15.) These results are consistent 


across private and public sector organizations. 


Despite concerns about retaining mature workers, only 


6 per cent of organizations indicate they are focused on 


retaining mature workers to a great or very great extent. 


Sectors most focused on retaining mature workers 


include primary industries and companies in the retail 


and services sector. (See Chart 16.)


stRategies to Retain matuRe WoRkeRs 


While most organizations have not implemented cus-


tomized programs for mature workers, many offer a 


suite of policies and benefits that mature workers may 


find appealing. Upwards of three-quarters offer flexible 


work hours, pension benefits, and leaves of absence.  


Retaining Mature Workers


cHapteR 5


chapter summary
Despite the high number of organizations  �
identifying the retention of mature workers 
as a concern, only 6 per cent are focusing on 
retaining mature workers to a great or very 
great extent. 


The few organizations that have placed a  �
heightened focus on the retention of mature 
workers have been much more successful at 
retaining workers over the age of 50. 


For retaining mature workers, most employers  �
rely on company-wide programs such as pen-
sion benefits, health-care benefits, and flexible 
work arrangements to address the needs of 
mature workers. chart 15


Concern About Retaining Mature Workers
(per cent; n=106)


Source: The Conference Board of Canada.
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A sizable number also provide retirement counselling 


and financial planning for retirement to help ease the 


transition from work to retirement. Very few organiza-


tions (6 per cent) offer programs designed to reduce 


cultural biases against mature workers. However, the 


small number of organizations that do offer such pro-


grams report great success in using the programs to 


retain and support mature workers. (See Table 5.)


Respondents indicate that the most effective strategies 


for retaining and supporting mature workers include 


providing pension benefits, extended health-care benefits, 


flexible work hours, reduced work hours, and special 


assignments. Many of these same strategies can also be 


expected to lead to increased levels of mature worker 


engagement. The retention strategies thought to be least 


effective in retaining and supporting older workers 


include sabbaticals, community involvement initiatives, 


education support, volunteer opportunities, and leaves 


of absence. (See Table 6.)


the organizations that offer programs to reduce cultural 
biases against mature workers report great success in 
using the programs to retain and support mature workers . 


Pension plans, particularly defined benefit plans, can 


be a powerful retention tool for employees who have 


not yet reached the minimum age, or combination of 


age and years of service, for an unreduced pension. 


However, pension plans containing early retirement pro-


visions also generate incentives for employees to leave  


chart 16
Organizational Focus on Retaining Mature Workers, by Industry*
(per cent)


*Per cent of organizations indicating they are focused on retaining mature workers to  
a “great” or “very great” extent.
Source: The Conference Board of Canada.
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table 5
Initiatives to Support or Retain Mature Workers
(per cent)


initiative
currently 
in place


plan to 
implement


Flexible work hours (n=85) 76.5 12.9


Pension benefits (n=80) 76.3 5.0


Leaves of absence (n=79) 74.7 8.9


Retirement counselling 
(n=79) 67.1 11.4


Financial planning for 
retirement (n=82) 65.9 9.8


Training programs (n=74) 62.2 8.1


Extended health-care  
benefits (n=79) 60.8 5.1


Special assignments (n=73) 60.3 9.6


Education support (n=76) 56.6 2.6


Reduced work hours (n=80) 53.8 17.5


Mentoring opportunities 
(n=72) 51.4 20.8


Job sharing (n=77) 50.6 14.3


Special recognition  
programs (n=72) 43.1 11.1


Volunteer opportunities 
(n=64) 37.5 10.9


Job modification/redesign 
(n=71) 33.8 18.3


Community involvement 
initiatives (n=74) 32.4 5.4


Sabbaticals (n=69) 30.4 13.0


Programs to reduce cul-
tural biases against mature 
workers (n=63) 6.3 12.7


Source: The Conference Board of Canada.
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the organization. Organizations such as the University 


of Toronto have successfully managed to revamp their 


early retirement provisions so that they are no longer 


encouraging highly valued faculty and senior profes-


sional staff to leave the organization at the height of 


their careers. (See case study, University of Toronto: 


Successfully Managing Retirements.)


As organizations try to hold onto their talented mature 


workers, many have adopted some unique and innova-


tive approaches, including: 


the creation of mentoring positions for mature   �
workers to facilitate knowledge transfer;


the creation of a pool of retirees for short-term  �
assignments (See case study, The City of Calgary: 


Re-Engaging The Mature Workforce Post Retirement);


international job rotations;  �
special stock option grants for retention purposes; �
education support for dependents; �
special assignments.  �


table 6
Effectiveness of Retention Strategies


most effective  
retention strategies
(rank order of most  
effective strategies)


least effective  
retention strategies
(rank order of least  
effective strategies)


Pension benefits 1. Sabbaticals1. 


Extended health-care  2. 
benefits 


Community involve-2. 
ment initiatives


Flexible work hours 3. Education support 3. 


Reduced work hours4. Volunteer opportunities4. 


Special assignments5. Leaves of absence5. 


Source: The Conference Board of Canada.


univeRsity of toRonto: successfully managing RetiRements
The University of Toronto (U of T) is Canada’s largest university—serving 
almost 55,000 undergraduate and 13,000 graduate students. The uni-
versity is also the 15th largest employer in the Greater Toronto Area. 
The university’s workforce comprises 2,600 faculty members (including 
almost 2,200 tenure/tenure-stream individuals), as well as 8,600 perma-
nent and 3,000 casual staff members. 


With a mission to be a leader among the world’s best teaching and 
research universities, the University of Toronto has recognized a need  
to appoint, tenure, and retain the best-educated, most intellectually  
creative, and most diverse faculty the university can identify. 


Since 2005, the University of Toronto has been actively looking for new 
mechanisms to retain valued faculty and senior staff members. Like 
most other universities and public sector organizations, U of T is faced 
with a growing proportion of the workforce that is eligible to retire. 


For quite some time, the university had financial incentives that encour-
aged the early retirement of faculty and senior professional staff at  
age 55. These incentives were implemented when the economic and 
demographic picture in Canada was very different from today—a time 
when many organizations were downsizing, and looking for ways to 
incent older workers to leave the workforce to make way for the next 
generation of workers. However, as in other professional environments, 
many senior academics in their mid-50s are just reaching the height  
of their careers. The university found itself in a situation where it was 
encouraging highly acclaimed faculty to take early retirement from U of 
T and work in universities outside Ontario. To prevent the loss of valued, 
productive faculty members and staff, the early retirement provisions and 


financial incentives were changed to reduce the incentive for individuals 
to retire until they reach 60 years of age. The university also voluntarily 
recognized the right of faculty to continue actively working for as long 
as they wanted—prior to the elimination of the mandatory retirement 
age in Ontario.


In addition, formal phased retirement programs were introduced. For 
faculty members, the program provides a three-year window to slowly 
transition from active work to retirement; for staff it is a one-year window. 
From the university’s perspective, the faculty program facilitates aca-
demic planning by giving the university more lead time to recruit a suit-
able replacement, reassign courses, and transition graduate students—the 
program facilitates the transition of responsibilities to the new incumbent.


The University of Toronto is also developing Senior Scholar Centres, so 
that faculty, no longer having an office on campus, can stay connected 
to the institution. Through the centres, retired faculty members can con-
tinue to meet with students and colleagues. These retirees are also able 
to teach courses, and many continue in their research. 


The university has been able to successfully transition from a culture 
that facilitated the early departure of highly regarded senior academics 
to one that fosters their continued involvement. This has been carefully 
balanced with the need of the university to ensure it has room to bring 
in new faculty members to energize the institution. As a whole, these 
measures have enabled the university to maintain a consistent degree of 
turnover with a range of age groups retiring every year. The University 
of Toronto’s efforts have also paid-off in terms of retaining faculty and 
senior staff beyond the age of 55. In fact, the university has seen the 
average age of retirement increase by approximately two to three years.


case study #2
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success WitH Retaining  
matuRe WoRkeRs


The majority of organizations report being at least some-


what successful in efforts to retain mature workers. Private 


sector firms report more success in retaining mature 


workers than public sector organizations—perhaps 


because these firms have more flexibility to entice key 


talent to stay by offering enhanced compensation and 


other perquisites. (See Chart 17.)


The amount of success organizations have in retaining 


mature workers is driven in large part by the degree of 


corporate focus on this activity. Among organizations that 


are focused to a great or very great extent on retaining 


mature workers, 83 per cent report being successful as 


compared to only 32 per cent of organizations that do 


not focus actively on retaining mature workers. 


chart 17
Success With Retaining Mature Workers, by Sector
(per cent)


Source: The Conference Board of Canada.
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There is growing evidence that workers no 


longer view retirement as a fixed point in 


time; instead, they see it as a gradual period 


of transition from working full time with their existing 


employer to exploring other employment arrangements 


and options. The AARP/Towers Perrin study found that 


43 per cent of Canadians plan to work in some cap-


acity after they retire from their primary occupation.1 


Research conducted in the United Kingdom by Ipsos 


Mori also found that 43 per cent of workers over the 


age of 45 plan to work post retirement.2 While financial 


motivations clearly play a role in older workers’ deci-


sion to return to work after retirement, many plan to 


continue working to remain both active (physically and 


mentally) and productive.


Not all employees are looking to continue working with 


their existing employer or even in the same occupation 


after they retire. The AARP/Towers Perrin study found 


that many workers plan to pursue a new career (35 per 


cent) or start their own business (27 per cent). Only 21 per 


cent plan to stay with their current employer—14 per 


cent on a part-time basis.3 


1 Towers Perrin, “Benefits Strategies.”


2 Taylor, “Who Needs Retirement?” 


3 Towers Perrin, “Benefits Strategies.”


Phased Retirement


cHapteR 6


chapter summary
For many Canadians, retirement has become   �
a gradual period of transition, with individuals 
planning to work in some capacity, for at least 
a few years, after they retire from their primary 
occupation.


The prevalence of formal phased retirement  �
programs is quite low (15 per cent). There has 
been growth in the use of informal phased 
retirement programs, which have more than 
doubled in the last six years (from 12 per cent 
to 28 per cent). These informal arrangements 
give employers the flexibility to initiate one-on-
one arrangements with specific employees.


Most organizations believe that employees  �
and managers are satisfied with their formal 
phased retirement programs. There is less 
agreement on whether the programs reach 
the desired enrolment levels, target the right 
employees, or meet their intended objectives.
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How can organizations entice workers to stay longer? A 


recent U.S. study—conducted by the Employee Benefit 


Research Institute among workers in the defence and 


aerospace industry—found that flexible work arrange-


ments; allowing workers to draw full or partial pensions 


while working; and fostering a sense that workers are 


truly needed for an assignment are the most appealing 


incentives for encouraging workers to stay past retirement.4


However, the window of opportunity for employers  


to retain workers post retirement is relatively narrow. 


The AARP/Towers Perrin study found that, on average, 


Canadian employees plan to retire from their primary 


occupation at age 59 and retire completely by the age  


of 64.5 Workforce participation rates among Canadians 


65 and older—while trending upwards since 2003— 


remain relatively low, particularly for women.6 (See 


Table 7.)


pRevalence of pHased  
RetiRement pRogRams


Phased retirement programs enable employers to better 


manage succession and allow employees approaching 


typical retirement age to gradually ease into full retire-


ment. Phased retirement programs may allow employees 


to work fewer hours each day, fewer hours per week, 


4 Employee Benefit Research Institute, EBRI 2008 Recent Retirees 
Survey.


5 Towers Perrin, “Benefits Strategies.”


6 Statistics Canada, “CANSIM Table 282–0002.” 


full-time hours for only part of the year, or on a part-


time basis. Given the wealth of evidence that suggests 


older workers are seeking more flexible work arrange-


ments, phased retirement programs can benefit both 


workers and employers. 


since 2002, the prevalence of phased retirement programs 
in canada—particularly informal programs—has increased .


Currently, 15 per cent of responding organizations have 


a formal phased retirement program and another 28 per 


cent operate informal phased retirement programs. The 


prevalence of phased retirement programs is similar 


in the United States, where just under half of all mid-


sized-to-large employers (47 per cent) have instituted 


either formal phased retirement programs (5 per cent), 


informal arrangements (34 per cent), or both (8 per cent) 


within their organizations.7 


Since 2002, the prevalence of phased retirement pro-


grams in Canada—particularly informal programs—has 


increased. In fact, while the proportion of organizations 


with formal phased retirement programs has remained 


relatively stable, informal phased retirement programs 


have more than doubled in the last six years. (See Chart 18.)


7 Hewitt Associates, Employer Approaches to Phased Retirement.


table 7
Labour Force Participation Rates Among  
Canadians 65+
(per cent)


overall men Women


2003 7.5 11.5 4.2


2004 7.7 11.8 4.4


2005 8.1 12.1 5.0


2006 8.3 12.1 5.2


2007 8.9 13.0 5.6


Source: Statistics Canada.


chart 18
Prevalence of Phased Retirement Programs
(per cent)


Source: The Conference Board of Canada.
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Formal phased retirement programs are more common 


among public sector firms as well as in larger organiza-


tions. Sectors with the highest prevalence of phased retire-


ment programs include government, finance/insurance/


real estate, and education/health/not-for-profit. 


Most organizations (79 per cent), currently without formal 


phased retirement programs, are considering implementing 


a formal program in the future. (See Chart 19.) Employer 


interest in phased retirement programs is also strong in 


the United States, where 39 per cent of employers are 


interested in establishing a program (roughly 75 per cent 


of those currently without any kind of phased retirement 


options).8


making tHe case foR a pHased 
RetiRement pRogRam


Employers implement formal phased retirement pro-


grams primarily to facilitate the transfer of corporate 


knowledge and to retain skilled workers. Other reasons 


include addressing labour shortages, controlling early 


retirement costs, and ensuring employees are able to 


ease into retirement.


The majority of organizations without a formal phased 


retirement program (52 per cent) prefer the flexibility to 


initiate one-on-one arrangements based on organizational 


8 Ibid.


needs. Other reasons for not adopting a formal phased 


retirement program include that it is not a business pri-


ority; that there are insufficient employees to make the 


program worthwhile (either because too few employees 


qualify or due to a lack of employee interest); cost con-


straints; lack of need (either because the organization 


has other ways to retain staff or does not have a retention 


problem); lack of compatibility with the corporate culture; 


or administrative and legislative complexities.


most phased retirement programs are not seen as  
meeting the overall objectives set out for the program . 


pRogRam eligiBility


Among the few organizations with a formal phased 


retirement program, a sizable proportion of their work-


force (21 per cent) is currently eligible to participate in 


the program. However, uptake in these programs remains 


low with, on average, 3 per cent of eligible employees 


participating. Over the next three to five years, uptake  


is expected to rise to 8 per cent of eligible employees.


tHe successes and failuRes of  
pHased RetiRement pRogRams


There is unanimous agreement among employers that 


employees who choose to participate in phased retirement 


programs are satisfied. Most employers also state that 


the managers of employees in the program are satisfied 


since they can retain employees long enough to transfer 


skills and knowledge to other staff. However, most 


phased retirement programs are not seen as having the 


desired enrolment levels, targeting the right employees, 


or meeting the overall objectives set out for the program. 


And while the results are based on only the small number 


of organizations with a formal phased retirement program, 


it appears that the success of programs has changed little 


since 2002. (See Table 8.)


chart 19
Plans for Formal Phased Retirement Program
(per cent; n=92; organizations without a formal phased 
retirement program)


Source: The Conference Board of Canada.
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A 2008 Hewitt Associates study of mid-sized-to-large 


organizations in the United States with phased retirement 


programs also demonstrated that companies have had 


only modestly positive experiences. Most organizations 


(70 per cent) had no measures of success in place and 


did not plan to implement any within the coming year.9


9 Ibid, p. 23.


table 8
Phased Retirement Program Outcomes*
(per cent)


2002  
(n=11)


2008  
(n=12)


Employees who select the program are satisfied 100 100


Managers of employees who are in the program  
are satisfied 82 92


Program achieved the desired enrolment levels 33 45


Targeted employees enrol in the program 67 45


Program meets objectives 55 45


*Per cent of respondents who “agreed” or “strongly agreed” with each statement.
Source: The Conference Board of Canada.







Pension and retiree health benefits are an import-


ant source of financial security for many older 


workers leaving the workforce. Towers Perrin’s 


2007–2008 Global Workforce Study highlights com-


petitive retirement benefits as a key driver of attraction 


for employees aged 55 and older.1 Our research also 


reveals that pension benefits and extended health-care 


1 Towers Perrin, Closing the Engagement Gap.


benefits are rated as the most successful strategies for 


retaining mature workers. Here we explore the extent 


to which Canadian employers are taking advantage of 


these tools in order to maximize their ability to recruit 


and retain mature workers.


the majority of respondents have either a defined benefit 
pension plan, a defined contribution pension plan, or both .  


tHe impact of pension plans  
on RetiRement


Of the organizations that responded to the survey, the 


majority have either a defined benefit pension plan (39 per 


cent), a defined contribution pension plan (16 per cent), 


or both (35 per cent). (See Chart 20.) Government organ-


izations have the highest prevalence of defined benefit 


pension plans (70 per cent), followed by organizations 


in the finance/insurance/real estate (57 per cent), and the 


transportation and utilities (42 per cent) sectors. Organ-


izations in the high-tech/communications/business  


services sector (27 per cent) and the retail and services 


sector (20 per cent) are the least likely to offer any  


pension plan.


The Strategic Role of Pension and 
Benefits in Recruiting and Retaining 
Older Workers


cHapteR 7


chapter summary
Of the organizations that responded to the  �
survey, the vast majority (90 per cent) offer 
employees some type of pension arrange-
ment, such as a defined benefit pension plan 
(39 per cent), a defined contribution pension 
plan (16 per cent), or both (35 per cent). 


Among those with defined benefit pension  �
plans, more than half still contain incentives 
for early retirement, which may be encour-
aging employees to leave the organization 
sooner than desired.


While the vast majority of organizations offer  �
a wide range of benefits to active employees, 
retiree benefits are much less prevalent.
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For 80 per cent of defined benefit pension plans, the 


pension eligibility criteria is based on a rule or formula 


determined by a combination of age and years of ser-


vice. Many of these plans also have a minimum age 


requirement—often 55 years of age—to be eligible to 


draw a pension.


Early retirement incentives were originally instituted  


to encourage older workers to retire to make room for 


younger workers entering the workforce. Fully half  


of existing defined benefit pension plans still contain 


incentives for early retirement. In contrast, only 9 per 


cent of plans contain incentives for a delayed retire-


ment. The majority of surveyed organizations (92 per 


cent) have no plans to amend their defined benefit plans 


in order to encourage either early or late retirement. 


Among our survey respondents, nearly three-quarters 


(74 per cent) of the organizations with defined benefit 


pension plans containing incentives for early retirement 


operate in a unionized environment, making the elimin-


ation of early retirement incentives a complex process. 


Removing these incentives may be more viable for 


employers that operate in a non-unionized environment  


or that have segments of the workforce that are not 


unionized. For example, the University of Toronto suc-


cessfully tackled this challenge in order to retain non-


unionized faculty and senior professional staff. The 


university eliminated its special 55/75 early retirement 


program, which facilitated retirement at age 55 with  


75 points (combination of age plus years of service).  


A new program was introduced with a minimum age of 


60 and 10 years of service. (See case study, University 


of Toronto: Successfully Managing Retirements.)


tHe impact of pension plans on  
post-RetiRement employment


When rehiring or retaining mature workers who partici-


pate in a defined benefit pension plan, employers have 


adopted a number of practices. These practices include 


suspending pension payouts and allowing employees  


to continue to accrue pension benefits for employment 


service; allowing retirees to enter into the defined con-


tribution plan; and rehiring retirees on a contract basis, 


with pay in lieu of pension benefits. New regulations are 


expected that will enable employers to give employees 


the option of receiving pension payouts while continuing 


to accrue pension benefits for employment service. Many 


employers are hoping this will encourage employees to 


remain with the organization post retirement rather than 


seeking employment elsewhere. 


experience has shown that potentially higher health costs 
can be offset by higher productivity and lower turnover .  


The situation is much less complex for employers with 


a defined contribution pension plan. Most employers 


simply apply the same contribution schedule as for 


other employees. Other employers choose to rehire 


retirees on a contract basis, with pay in lieu of pension 


benefits.


tHe Role of Benefits in  
Retaining matuRe WoRkeRs


Employers are not deterred by concerns about higher 


health costs among older workers. Their experiences 


have shown that potentially higher health costs can be 


offset by higher productivity and lower turnover, which 


translates into savings in training and development costs.2 


2 Freudenheim, “More Help Wanted.”


chart 20
Prevalence of Pension Plans
(per cent; n=109)


Source: The Conference Board of Canada.
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The vast majority of survey respondents offer a variety 


of benefits to active employees—such as long-term 


disability coverage (LTD); prescription drug coverage; 


dental coverage; group, optional, and dependent life 


insurance; paramedical services; out-of-country med-


ical; vision care coverage; and hearing care coverage. 


However, organizations are much less likely to offer 


benefits to retirees. The most common benefit extended to 


retirees is prescription drug coverage, offered by 57 per 


cent of employers. (See Table 9.)


Age limits were reported for some types of benefits, 


including LTD coverage (31 per cent), group life insur-


ance (30 per cent), optional life insurance (26 per cent), 


and dependent life insurance (23 per cent). The median 


age limits vary from 65 to 70 years of age. (See Table 10.)


table 9
Employee and Retiree Benefits
(per cent; n=105)


per cent offering benefit to


Benefit active employees Retirees


Long-term disability (LTD) coverage 99.0 n.a.


Prescription drug coverage 97.1 57.1


Dental coverage 97.1 42.9


Group life insurance coverage 96.2 48.6


Optional life insurance coverage 95.2 26.7


Other medical coverage (e.g., chiropractic 
services, etc.) 94.3 46.7


Out-of-country medical coverage 93.3 31.4


Vision care coverage 90.5 47.6


Hearing care coverage 90.5 44.8


Dependent life insurance coverage 89.5 18.1


n.a. = not applicable
Source: The Conference Board of Canada.


table 10
Maximum Age Limits
(per cent, n=105)


Benefit
per cent with 


age limit
median age 


limit


Long-term disability (LTD) coverage 31.4 65


Group life insurance coverage 29.5 70


Optional life insurance coverage 25.7 65


Dependent life insurance coverage 22.9 65


Prescription drug coverage 16.2 65


Vision care coverage 16.2 69


Dental coverage 15.2 65


Hearing care coverage 15.2 70


Out-of-country medical coverage 14.3 69


Other medical coverage (e.g., chiropractic 
services, etc.) 14.3 65


Source: The Conference Board of Canada.







Our research highlights the concerns of 


Canadian organizations about their aging 


workforce, particularly the expected loss of 


experienced leaders and corporate knowledge in the 


next few years. To date, however, there has not been  


a significant amount of focused activity on the part  


of organizations to address these issues. Programs 


designed for the general employee population, such as 


pension plans, extended health benefits, and flexible 


working arrangements, are being used to meet the 


requirements of older workers. Most employers do not 


tailor benefits, policies, and strategies specifically for 


their mature workers. 


By not focusing more actively on the specific needs of 


mature workers, organizations are limiting their ability 


to attract, retain, and engage this increasingly important 


segment. Our research shows that organizations that make 


the recruitment and retention of older workers an organ-


izational priority reap the rewards in terms of greater 


success with these initiatives. Employers have also not 


yet invested sufficient efforts to identify the specific 


individuals within the organization who are critical to 


their success so they can develop individualized reten-


tion or rehirement arrangements. Private sector firms 


are further ahead in this regard, as a greater proportion 


formally identify high-potential employees. 


To ensure organizational success as the post-war baby 


boom ages and becomes an increasingly larger propor-


tion of the workforce, organizations will need to invest 


in better understanding the motivations, needs, and 


preferences of this cohort. This will enable organiza-


tions to develop more targeted and cost-effective strat-


egies for ensuring they have access to the knowledge 


and leadership needed for the future. Clearly those that 


take action will be better able to optimize their invest-


ment in mature workers. 


Conclusion


cHapteR 8


chapter summary
Despite concerns about the aging of their  �
workforce, very few organizations are actively 
focused on attracting, engaging, and retaining 
older workers.


Employers are relying on the more progressive  �
policies they have implemented organization-
wide to be sufficient to address the unique 
motivations and needs of older workers.


To ensure they are successful in securing the  �
future participation of mature workers in their 
organization, employers need to invest in better 
understanding this growing segment and 
tailoring specific HR policies and programs  
to meet their needs. 
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appendix B


network of senior Human Resource executives
Councils of Human Resource Executives (National,  �
East, West)—These councils are for senior execu-


tives with function responsibility for human resources. 


Strategic Human Resources Management Council  �
(Public Sector—East and West)—These networks 


are for senior HR executives who lead a government 


department, agency, or other public service organiza-


tion such as a hospital or a police force. 


Council on Inclusive Work Environments � —This 


council brings together diversity professionals from 


across Canada to discuss key issues, learn from subject 


matter experts, and share effective practices with peers. 


too few people, too little time: the employer 
challenge of an aging Workforce
Many Canadian employers will face critical talent short-


ages in the next decade, as the baby boom generation 


retires. This briefing sheds light on employers’ efforts 


to address this problem. 


the strategic value of people: Human Resource 
trends and metrics
The inaugural 2005 report presents results from a survey 


of Canadian private and public sector organizations on 


their human resource management trends and metrics. 


The next edition will be available March 2009. 


HR 2006: canada’s Workforce shortage
This Conference e-Proceedings explores the potential 


solutions to the workforce shortage crisis.


top talent 2008: Retaining and developing  
leaders for High performance
This Conference e-Proceedings will help you develop 


effective succession management strategies, recruit and 


retain the next generation of leaders, prepare for the retire-


ment of key executives, and reduce the risk of derailment 


of high-performance and high-potential employees.


putting experience to Work
This webcast discusses actively managing mature workers 


for optimal performance and engagement. 


managing a mature Workforce for competitive 
advantage
This webcast highlights the key actions companies  


must take to effectively manage their multigenerational 


workforces. 


gray skies, silver linings: How companies are 
forecasting, managing, and Recruiting a mature 
Workforce
This report provides executives with frank, bottom-line 


answers to the questions raised by boomer retirements.


Go to www.e-library.ca to see other informative reports that would interest you.
Phone 1-866-242-0075 for information on related products and services.
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Prime Minister of Canada: Backgrounder - Agreement on Internal Trade


http://pm.gc.ca/eng/media.asp?id=2385[5/28/2009 3:44:04 PM]


Backgrounder - Agreement on Internal Trade


16 January 2009
Ottawa, Ontario


Prime Minister Stephen Harper and Canada’s Premiers and
Territorial Leaders signed a new Agreement on Internal
Trade (AIT) during the First Ministers’ Meeting on the
economy.


This agreement contains two key amendments to the
existing AIT and marks a significant milestone toward
eliminating internal trade barriers and enhancing labour
mobility in Canada.


This new agreement is the latest example of the federal
Government’s commitment to work with the provinces and
territories to enhance the economic union of Canada.  The
Government of Canada commends Canada’s Provincial and
Territorial leaders for their economic leadership.


Today, it is more important than ever to ensure that we
have a strong and efficient internal system of trade,
particularly in the current economic environment. 
Stronger internal trade will help Canadian workers in
businesses of all regions, improve Canada’s
competitiveness and productivity, lower costs and attract
more foreign investment.  


Improved labour mobility will help ensure that Canadian
workers’ credentials are recognized across provincial and
territorial boundaries.  The Prime Minister and Premiers
have also agreed to a tangible dispute resolution
mechanism and new incentives for compliance.


The specific changes to the AIT are as follows:


Ninth Protocol of Amendment: Labour Mobility
(Chapter 7)
Canadians should be able to work in their chosen
occupations anywhere in Canada.  The revised labour
Mobility Chapter of the AIT will provide that any worker
certified for an occupation by a regulatory authority of one
province or territory is to be certified for that occupation
by all others. 
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Any exception to full labour market mobility will have to
be clearly identified and justified as necessary to meet a
legitimate objective, such as the protection of public health
or safety.


The Committee on Internal Trade has approved, in
principle, that all Canadians will enjoy full labour mobility
by April 1, 2009.


Tenth Protocol of Amendment: Dispute Resolution
Mechanism (Chapter 17)


The revised government-to-government dispute resolution
mechanism of the AIT will, among other things, provide
for monetary penalties of up to $5M for the largest
jurisdictions for continued non-compliance with AIT
obligations. 


These amendments will also significantly strengthen
enforcement mechanisms.  As a result there will be a more
effective compliance and appeals process, including the
possibility of monetary penalties and suspension of dispute
resolution privileges. 


Signatories must obtain ratification from their respective
governments for these amendments to take effect. This
process is already underway.


About the Agreement on Internal Trade


On July 1, 1995, Canada’s First Ministers signed the AIT to
eliminate barriers to commerce and labour mobility within
Canada. The AIT continues to evolve to meet the changing
needs of business.  It requires ongoing negotiations and
adjustments in order to further liberalize trade throughout
the Canadian economy.


In August 2007, at a Council of the Federation meeting,
the Premiers agreed to strengthen the AIT through a five-
point action plan related to:


full labour mobility;
stronger dispute resolution, including monetary


penalties;
inclusion of an energy chapter;
completion of a broader agriculture chapter; and
reconciliation of regulations in the transportation sector.


The Government of Canada continues to work closely with
all provinces and territories toward implementing this
action plan with the goal of improving the AIT for the
benefit of all Canadians.
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1. The six categories of greenhouse gas emissions are:


energy production and consumption


industrial processes


solvent and other product use


agriculture


waste


land use, land-use change and forestry activities


2. Canada emitted 747 Megatonnes (Mt) of CO2 equivalent in 2005.


3. 1990 – 596 Mt
1995 – 646 Mt
2000 – 721 Mt.
The data reveal an increasing trend.


4. Canada's Kyoto target is to reduce GHG emissions to 6% below 1990 levels by
the period 2008 to 2012. No, we are becoming further away from reaching it.


5. The largest source of GHG emissions is energy production and consumption.


6. 


(view data source) 
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Important Notices


Note: 'Land Use, Land-Use Change and Forestry' has a negative value and is
not included in the national totals as outlined by the United Nations Framework
on Climate Change reporting requirements.


7. Transportation activity as a percentage of total energy-related GHG emissions in
2005:


= 33% 


Transportation contribution to growth in energy-related emissions since 1990:


= 37% 


Increase in emissions from light-duty gasoline trucks (1990 to 2005):


= 109% 


8. These activities can emit greenhouse gases into the atmosphere or remove them
into sinks and they vary annually. Vegetation-covered land absorbs carbon
dioxide whereas removal of that vegetation releases the stored carbon dioxide
into the atmosphere.


9. Relative to most other developed countries, Canada had a high rate of
population growth (16.4% increase from 1991 to 2006). Canada's economy also
grew, with a 58.6% increase in gross domestic product (GDP) over the same
time period.


As population increases, greenhouse gas (GHG) emissions will also increase as
long as emissions on a per capita basis remain relatively constant. An increase
in GDP is related to increasing GHG emissions because economic activity creates
increased demand for energy from fossil fuels, resulting in increased GHG
emissions.



http://www.statcan.gc.ca/reference/important-notices-avis-eng.htm



		www.statcan.gc.ca

		Learning Resources – Worksheet 1.2 Answers, Greenhouse gas emissions





		MvZWR1MDRfMDE2N2ctZW5nLmh0bQA=: 

		form1: 

		qt: 

		GO!: 












ROBERT I. PELLATT 
COMMISSION SECRETARY 


Comm~ssion S e c r e t a ~ i j b c u c  corn 
web site httu.~/www.bcuc,co~n 
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Log No. 19174 


V I A  E-MAIL 
regulatory. affairs@terasengas.com 


August 2,2007 


Mr. Scott Thomson 
Vice President, Finance and Regulatory Affairs 
Terasen Gas Inc. 
16705 Fraser Highway 
Surrey, B.C. V4N 0E8 


Dear Mr. Thomson: 


Re: Terasen Gas Tnc. (""TGI", ""the Company'") 
Project No. 3698463/Order No. C-5-07 


Ce~i f ica te  of Public Convenience and Neeessily Application 
for the Distribution Mobile Solution Proiect 


Regarding Commission Order No. 6-5-07 dated July 5, 2007, enclosed are the Commission's Reasons for 


Decision. In the review of TGI's application for a Certificate of Public Convenience and Necessity ("CPCN") 


for the Distribution Mobile Solution Project (-"DMS9') (the ""Application"), the Commission identified several 


defidencies. 


Reguiakog Process 


On April 19, 2007, TCI informed Co~nrnisslon staff of the Company's plans to file the Application, during the 


week of April 22-27. The Commissio~~ did not receive the Application, dated May 7,2007, until the end of the 


day on Thursday May 10,2007 (Exhibit B-2, Colmmission IR No. 1, Question f 8.1). TGI stated that it was 


unable to file the Application at an earlier date due to the application by Fortis Inc. to acquire of the all of the 


issued and outstanding shares of Terasen Inc. The Company considered it prudent to delay any filings with the 


Commission until a decision was reached in the acquisition application (Exhibit B-2, Commission IR No. I ,  


Question 18.1.3). The Commission was able to accommodate TG19s request for an expedited review, but the 


approval of such requests should not be assumed. TGI is reminded that the Company is responsible for 


submifling applications on a timely basis for Commission review. 







Life-Cycle Costing 


TGI did not provide a compre"nnsive Iife-cycle cost analysis in the Application when comparing the Syclo's and 


Sybase's solutions. A Iife-cycle cost analysis takes into account the upfront sofiware acquisition and 


implementation cost, as well as ongoing application and system sustainment costs over the useful life of the asset. 


Examples of  such costs include sofiware upgrade costs, annual maintenance costs, network costs, licensing fees, 


user fees, and product warran5 periods. At the request of the Commission, 7'61 provided additional information 


regarding ongoing annual costs and estimated soeware upgrade costs (likely in year 4) between the two solutions 


in its updated response (Exhibit B-4, Updated Response to Commission IR No. I ,  Question 13.3). The 


Commission encourages TGI to consider a life-cycle costing approach and the long-tern viablliv of the vendors 


in the evaluation of alternatives in future CPCN applications. 


Asset Retirement 


If a CPCN application proposes a replacement of existing assets, the utility should submit an asset retirement 


plan with estimated Net Book Value ("NBV") or salvage values when the assets are no longer actively used. 


When components of a specific asset are to be replaced, the Commission expects the utilily to identi% the 


components and provide reasonable estimates of their carve-out values, if feasible. The Commission considers it 


important that TGI identify and disclose the NBVs or salvage values of replaced assets in future CPCM 


applications. 


Yours truly, 


SPSidlf 
Enclosure 


TG1-DSM!GenCor/Reasons for Decision-Covering Ltr 
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BR I T I S H  CO L U M B I A 


UT I L I T I E S  COM M I S S I ON  
 
 
 OR D E R 
 NU M B E R  C-5-07 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


for a Certificate of Public Convenience and Necessity 
for the Distribution Mobile Solution Project 


 
 


BEFORE:  L.F. Kelsey, Commissioner July 5, 2007 
 


CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY 
WHEREAS: 
 
A. On May 10, 2007, the Commission received an Application for a Certificate of Public Convenience and 


Necessity (“CPCN”) from Terasen Gas Inc. (“TGI”) dated May 7, 2007 (the “Application”), pursuant to 
Section 45 of the Utilities Commission Act (the “Act”), to implement a new Distribution Mobile Solution 
(“DMS”) for an expected total capital expenditure of $5.98 million.  TGI requests that the Commission 
review this Application in an expedited fashion such that the project work can commence at the beginning of 
July 2007 with target completion by approximately August 31, 2008; and 


 
B. The Application was copied to the Registered Intervenors of the TGI 2004-2007 Multi-Year Performance-


Based Rate (“PBR”) Plan and TGI 2006 Annual Review & Mid-Term Assessment Review; and 
 
C. In accordance with the Settlement Agreement for the 2004-2007 Multi-Year PBR Plan approved by 


Commission Order No. G-51-03 and extended by Order No. G-33-07 to 2008-2009, TGI is required to submit 
a CPCN for any capital project in excess of $5 million; and   


 
D. TGI proposes that 10 percent of project costs be proportionally allocated to Terasen Gas (Vancouver Island) 


Inc. (“TGVI”), consistent with Order No. G-112-04, where 10 percent of the TGI’s SAP-related costs were 
allocated to TGVI; and 


 
E. The Commission, by Order No. G-54-07, established a public hearing process and regulatory timetable for the 


review of the Application; and 
 
F. The Commission issued Information Request (“IR”) No. 1 on May 29, 2007 and TGI responded on June 5, 


2007; and 
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 NU M B E R  C-5-07 
 


 
G. On June 11, 2007, the Commission submitted a letter to TGI regarding incomplete responses to Commission 


IRs 1.1 - 1.3.  The letter requested that TGI provide the 2007 edition of the “Magic Quadrant for Field Service 
Management” article dated May 11, 2007 and update its responses to Commission IRs 1.1 - 1.3.  TGI 
responded to the Commission’s letter on June 14, 2007; and   


 
H. On June 14, 2007, TGI filed its Final Submission.  TGI submits that the new DMS Project results in the 


lowest revenue requirement impact while addressing the fragile state of the current system; and 
 
I. The Commission has reviewed the Application, the evidence adduced in relation thereto and Final Submission 


and finds that approval is warranted. 
 
 
NOW THEREFORE the Commission orders with Reasons to follow that: 
 


1. A Certificate of Public Convenience and Necessity is granted for the DMS Project, effective July 2, 2007, 
subject to TGI’s acceptance of the condition in Directive No. 2. 


 
2. Additions to Rate Base related to the DMS Project will be limited to a maximum of 110 percent of the capital 


cost estimate in Commission IR 26.6 and savings below 90 percent of the estimate will accrue to the 
shareholder, similar to the treatment in Commission Order No. C-11-99 regarding the TGI Southern Crossing 
Pipeline project.  TGI must file by August 4, 2007 a statement regarding its willingness to accept a CPCN for 
the DMS that includes, as a condition, this mechanism to limit ratepayer exposure to capital cost overruns. 


 
3. TGI’s Internal Audit department is to perform a formal post-implementation review of the DMS Project and 


provide a written report to the Commission in conjunction with the filing of the 2008 Annual Review material 
consistent with Commission Order No. G-33-07. 


 
4. The cost of the DMS Project is accepted; however, should the DMS need replacement before 8 years, TGI 


will be at risk for a portion of the costs. 
 
5. The Commission accepts the 10 percent proportional allocation of the DMS Project costs to TGVI. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this           5th         day of July 2007. 
 
 BY ORDER 
 
 Original signed by: 
 
 L.F. Kelsey, 
 Commissioner 
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TERASEN GAS INC. 
 


CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY 
FOR THE DISTRIBUTION MOBILE SOLUTION 


REASONS FOR DECISION 


 


1.0 INTRODUCTION 


1.1 Application 


In accordance with the Settlement Agreement approved by Commission Order No. G-51-03 and 


extended by Commission Order No. G-33-07, Terasen Gas Inc. (“TGI”, the “Company”) is not required 


to submit a CPCN application for capital projects below $5 million, except in unusual circumstances.  


On May 7, 2007 and pursuant to Section 45 of the Utilities Commission Act (the “Act”), TGI applied to 


the British Columbia Utilities Commission (the “Commission”) for approval of a Certificate of Public 


Convenience and Necessity (“CPCN”) to implement a new Distribution Mobile Solution (“DMS”) (the 


“Application”).   


 


The capital cost of the DMS is estimated to be $5.98 million. TGI requested that the Commission 


expedite the review of the Application in order to facilitate the commencement of work at the beginning 


of July 2007 with a forecasted completion date of August 31, 2008.  TGI also proposed that 10 percent 


of project costs be proportionally allocated to Terasen Gas (Vancouver Island) Inc. (“TGVI”), consistent 


with Commission Order No. G-112-04, where 10 percent of TGI’s SAP related costs were allocated to 


TGVI.   


1.2 Background 


The Company considers the aging technology components used to manage its mobile workforce to be a 


threat to reliable service.  Current system outages are short in duration, but they are becoming more 


frequent.  With the increase in the number of outages, there is also the possibility of sustained outages 


that would affect the Company’s ability to effectively and efficiently perform full day-to-day customer 


service work.  Some of the hardware in the existing system is at the end of its useful life, while the 
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software has limited vendor support.  TGI submits that the implementation of the proposed DMS is in 


the public interest (Exhibit B-1, Application letter, p.1). 


1.3 Regulatory Process 


In determining the appropriate process to review the Application, the Commission considered the 


complexity of the Application, the need for public participation and the cost associated with the process 


selected. The Application is not complex and no Intervenors or Interested Parties registered to 


participate in the proceeding.  Given the absence of Intervenors and TGI’s request for an expedited 


review of the Application, the Commission determined that a written process should be used to examine 


the Application.  On May 24, 2007, Commission Order No. G-54-07 established a written public hearing 


process and a regulatory timetable for the review of the Application. 


2.0 CURRENT STATE TECHNOLOGY AND CHALLENGES 


2.1 Field Work 


TGI’s Distribution field or “mobile” workforce performs three types of field work:   


Customer Service (“CS”), Construction and Preventive Maintenance (“PM”) (Exhibit B-1, Application, 


p.8).  The work performed by CS includes emergency response, high bill complaints, meter 


investigation, residential and commercial meter exchanges and disconnect/reconnects.  The work 


performed by Construction includes the installation and abandonment of mains and services, the 


installation of meters, system improvements, and various types of repairs.  The work performed by PM 


includes the installation, repair, exchange and upgrade of industrial meters, station maintenance and 


abandonment, propane system upgrades and meter set consolidations (Exhibit B-2, Commission 


IR No. 1, Question 4.1). 


2.2 Resource Management 


The management of the field work involves scheduling work (matching the skills of specific individuals 


or crews and their availability for the work required), dispatching individuals and crews to locations, and 


providing work instructions to field staff (Exhibit B-1, Application, p. 8).  In 1999, TGI developed a 


resource management strategy based on the creation of a single centralized centre that would coordinate 


the management of TGI’s mobile workforce.  As a result of technological constraints, the resource 


management strategy was implemented over a number years as applications were developed.  In March 
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2001, TGI implemented “MobileUp”, a data dispatch application to manage work assignments for CS.  


The planned addition of Construction and PM work to MobileUp was never undertaken due to the lack 


of development of MobileUp.  PM work activities were migrated to SAP R/3 in 2002 and a manual 


process for the dispatch and receipt of work was implemented.  In 2003, Construction work activities 


were migrated to SAP R/3 and a manual process was also adopted for dispatching and receiving work 


(Exhibit B-1, Application, pp. 8-9). 


2.3 Customer Service 


CS field work is generated in the Energy Customer Information System (“Energy”) as the result of 


customer calls to the call centre, or the identification of metering irregularities.  Energy creates work 


orders which are sent on a periodic basis to MobileUp which assigns the jobs to the available technicians 


with the appropriate skills.  Using wireless communication, jobs are sent to the technicians who update 


the status of jobs.  The status updates are stored in MobileUp and converted to timesheet information 


which is then exported to SAP’s costing system.  When a job is completed, the completion information 


entered by the technician updates MobileUp which interfaces with Energy for job closing (Exhibit B-2, 


Commission IR No. 1, Question 21.3, Attachment 21.3, p. 13). 


 


Since the implementation of MobileUp, several customer service issues have developed.   Customer care 


was outsourced to Accenture Business Services for Utilities in 2002 and implementing process or 


technology improvements to the Customer Service process became increasingly complex and costly.  


The expected improvements in MobileUp’s functionality did not materialize and customer appointment 


setting was removed from customer care outsourcing.  This function was added to the operations support 


group and the Company was required to absorb the cost.  CS payroll is based on paper timesheets 


completed by technicians, while the costing system uses the timesheet information from MobileUp.  


Discrepancies between costing and payroll data in SAP create problems when cost data is reconciled to 


payroll data (Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, p. 13). 


2.4 Construction 


Construction work is generated in the Café application and is often the result of a customer request for a 


new service.  Based on information from the customer, ClickSchedule checks for crew availability.  


When the customer agrees to the quoted price and appointment time, the quote is automatically 


submitted to SAP.  For each field activity in the quote, SAP creates an SAP work order and the SAP 
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work order generates an equivalent ClickSchedule task.  ClickSchedule optimizes the scheduling 


variables (rules, job dependencies and appointment time) to produce an effective work schedule.  When 


work is sent to the field, ClickSchedule causes SAP to download the associated work orders to SAP’s 


Mobile Asset Management.  As the work is completed in the field, status updates are sent to SAP which 


updates ClickSchedule. 


 


Significant portions of the construction process have been automated, but paper permits, drawings and 


field sketches are still used.  When a job is completed, the paper documents are returned to the office for 


data entry in SAP and Automated Mapping and Facilities Management (Exhibit B-2, Commission 


IR No. 1, Question 21.3, Attachment 21.3, p. 14).  


2.5 Maintenance 


Maintenance work is initiated directly in SAP’s Plant Maintenance (PM) module.  Preventative 


maintenance work orders are automatically created in SAP based on the maintenance plans and 


corrective work orders manually generated by the Maintenance Analysts.  Lists of work orders are 


exported to Excel and the work orders are manually assigned to technicians.  The work assignments are 


emailed to the technicians and technicians use wireless “aircards” to periodically connect to the local 


area network and retrieve the lists of work orders.  The scheduling of the work is at the discretion of the 


technician and no work status or progress updates are provided.  When jobs are completed, the 


completion information is emailed to the office using Microsoft Word and Excel forms.  The clerical 


staff convert the forms into input files and the files are loaded into SAP’s PM module SAP (Exhibit B-2, 


Commission IR No. 1, Question 21.3, Attachment 21.3, pp. 13-14). 


2.6 Strategic Challenges 


TGI plans to increase customer attachment rates, but Distribution is functioning at nearly maximum 


capacity.  The limited functionality and diverse technologies used in CS, Construction and PM constrain 


Distribution’s ability to process additional work.  The December 2006 Customer Satisfaction Survey 


result of 77.9 percent was within the target range of 76 percent to 80 percent.  Given the constraints on 


Distribution resources, increasing customer attachments could have a negative impact on customer 


satisfaction (Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, p. 15). 
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Increasing the efficiency and effectiveness of Distribution would allow TGI to process additional work 


with its existing resources.  In order to optimize its resources, Distribution plans to create a multi-tasking 


workforce that is not constrained by specific job roles.  Under the current system, field personnel that 


perform more than one type of work must use separate technologies to receive, update and complete CS, 


Construction and PM work.  This is a substantial barrier to the creation of a multi-tasking workforce.  


The use of disparate technologies also requires the duplication of resource management procedures and 


complicates the processes for managing work (Exhibit B-2, Commission IR No. 1, Question 21.3, 


Attachment 21.3, p. 15).  For performance reporting, information in the various applications must be 


consolidated and this also reduces TGI’s ability to make timely informed decisions (Exhibit B-2, 


Commission IR No. 1, Question 21.3, Attachment 21.3, p. 16).   


2.7 Operational Challenges 


The TGI version of MobileUp is approximately 7 years old and is not currently supported by ViryaNet 


(Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, p. 17).  MobileUp does not 


provide the scheduling, optimization, appointment booking, validation of field data captured, 


dependencies between tasks, access to historical information and premise data functionality required by 


Distribution (Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, pp. 18-19).  The 


deficiencies in MobileUp’s functionality have resulted in additional manual field data capture processes 


that require data entry, verification and correction.  To overcome MobileUp’s deficiencies, Distribution 


implemented other technologies for Construction and PM work, but this has created training and 


technology support issues.  Field personnel must receive separate training for the processes, procedures 


and technology for CS, Construction and PM work.  Technology support issues include the need for 


multiple support contracts and possible conflicts between the disparate technologies (Exhibit B-2, 


Commission IR No. 1, Question 21.3, Attachment 21.3, pp. 20-21). 


3.0 Identification and Evaluation of Alternatives 


In the Application, TGI considered three options:  


1. A completely manual process (“Option 1”) 
2. Continued use of the current solution (“Option 2”) 
3. Replacement of the current solution (“Option 3”) 


 
(Exhibit B-1, Application, Section 2.3, p. 18-20)  
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3.1 Option 1 


In Option 1, TGI describes “a completely manual process” that utilizes cellular, radio, fax and paper to 


manage the dispatching and field functionality associated with the CS workforce without the existing 


MobileUp application (Exhibit B-2, Commission IR No. 1, Question 11.1).  TGI estimates that a 


minimum 10 additional office staff and 6 additional field staff would be required at a cost of $1.1 


million per year.  The increase in non-labour operating costs for additional cellular use, radio, fax and 


paper is approximately $200,000 per year.  The cost increases would be partially offset by a $270,000 


reduction in technology licensing and support costs; this results in a net cost increase of approximately 


$1.03 million per year (Exhibit B-1, Application, Section 2.3, p. 19). 


3.2 Option 2 


With regard to Option 2, TGI notes that major components of the current (mobile data) system are 


approximately 7 years old and are becoming increasingly unstable.  TGI advises that the original 


MobileUp vendor sought Chapter 11 bankruptcy protection after TGI’s initial implementation in 1999.  


The vendor was subsequently purchased by another software company, ViryaNet, whose mobile 


dispatch application no longer supports TGI’s current needs (Exhibit B-1, Application, Section 2.2, 


p. 9).  TGI notes that support from the vendor is on a “best efforts” basis, TGI is the only customer on 


this version and support skills are very scarce (Exhibit B-2, Commission IR No. 1, Question 3.2).  In 


addition, TGI considers the consequences of choosing Option 2 effectively the same as those found 


under a completely manual process (i.e. Option 1) as the possibility of extended periods of system 


outages increases (Exhibit B-1, Application, Section 2.3, p. 19).  Since Option 1 and 2 do not address the 


shortcomings of the current solution and the shortcomings inherent with the current manual processes 


and multiple applications, TGI identified candidates to replace the current solution (i.e. Option 3). 


 


TGI conducted a pilot project to determine the suitability of SAP’s Mobile Infrastructure as a possible 


replacement for MobileUp.  The conclusion of the pilot and discussions with SAP indicated that SAP 


Mobile Infrastructure’s current synchronization method did not support the highly dynamic nature of CS 


work (Exhibit B-2, Commission IR No. 1, Question 14.1).  SAP recognized architectural deficiencies in 


their mobile product line and acknowledged that the product is about 5 to 6 years away from being in a 


position to meet TGI’s current needs (Exhibit B-2, Commission IR No. 1, Question 12.1). 







APPENDIX A 
to Order No. C-5-07 


Page 7 of 12 
 


3.3 Option 3 


TGI appears to be cognizant of the evolutionary trend in respect of Multichannel Access Gateways 


solutions that provide broad based mobile access to back-end corporate applications and deliver robust 


tools for managing mobile workers.  Based on its research, TGI issued a Request for Proposal to a short 


list of vendors, namely, Antenna Software, Syclo and Sybase.  After the first-round evaluation, TGI 


issued a Request for Quotation to Sybase and Syclo which included a 78-page listing of TGI’s functional 


requirements, requiring a detailed response of their applications’ ability to support the requirements and 


detailed implementation plans and costs.  TGI indicates that Sybase’s solution requires more 


customization, hence is considerably more complex and costly to implement and support.  In 


comparison, Syclo’s SMART solution provides more generic and pre-defined modules for all companies 


and aligns better with TGI’s strategy of implementing package applications rather than maintaining the 


large in-house technical staff required to support custom developed applications.  Moreover, Syclo’s 


wireless middleware solution is compatible with ClickSchedule.  The integrated solution of Syclo’s 


SMART and Click Software’s ClickSchedule provide a single resource management and schedule 


optimization platform for all work types (Exhibit B-1, Application, Section 2.3.1, p. 20-22). 


4.0 Project Risk Management/Mitigation  


4.1 Vendor Risk 


The Application did not acknowledge that Syclo is a private-held small company, whereas Sybase is an 


established large public-traded company (Exhibit B-4, Updated Response to Commission IR No. 1, 


Question 1.3).  TGI states that it was fully aware of the cautions raised by Gartner Inc. in respect of 


Syclo’s product development and its long-term viability as an independent company.  The Company 


also discussed these issues in detail internally as well as directly with Syclo during the evaluation 


process.  As a result of its analysis, TGI considers Syclo a stable company with strong growth targets 


(Exhibit B-4, Updated Response to Commission IR No. 1, Question 1.2).  In the Updated Response to 


Commission IR No. 1, Question 1.3, it appears that TGI is taking steps to mitigate the risks of Syclo 


being acquired or encountering financial difficulties which would result in the discontinuance of product 


development or suspension of product support. 
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4.2 Budget Risk 


TGI states that extensive work was undertaken to confirm the DMS scope and business requirements.  


Syclo responded to a lengthy requirements document and Click Software conducted two requirements 


workshops.  Both vendors provided fixed price bids for their costs and a project manager will prepare 


monthly reports and monitor change management (Exhibit B-1, Application, p. 32).  In addition to the 


fixed price contracts with key vendors, the Company has included a contingency of approximately 


$395,000 in its cost estimate. 


 


The Commission accepts TGI’s findings and recommended solution.  However the Commission has 


concerns regarding the identification of meaningful alternatives and the omission of important details 


(e.g. long-term stability and viability of the vendor, and life-cycle costing) in the alternative analysis in 


the Application. The Commission does not consider Option 1 meaningful.  The Commission questions 


the value of presenting Option 1 – “a completely manual process”, since reverting to a manual processes 


suggests giving back the automation and field efficiencies gained through the existing MobileUp 


solution.   


 


Option 2 is essentially a “do-nothing” or “keep status quo” alternative.  A “do-nothing” alternative 


should provide the frequency and diagnosis of system outages, an estimate of the increasing costs to 


sustain the existing solution, and other tangible and intangible losses as a result of operational problems 


or disruptions. TGI does not retain historical information of system outages beyond two years or track 


maintenance costs and business losses associated with outage incidents (Exhibit B-2, Commission 


IR No. 1, Questions 3.1 and 11.2.1).  In its response to the Commission IR No. 1, Question 3.2, TGI 


acknowledges that the majority of system outages are related to server operating failures.  System 


outages also occur due to the incompatibility of security patches with the operating system or Telus 


wireless network outages (Exhibit B-2, Commission IR No. 1, Question 3.2).  


 


Due to concerns regarding an irreparable system collapse and limited support resources, TGI decided 


not to make any changes or improvements to MobileUp.  Each outage is considered unique and is dealt 


with on an individual basis (Exhibit B-2, B Commission IR No. 1, Question 3.2).  TGI estimates that 


third party support costs to cover all occurrences of ongoing corrective actions to be between $40,000 to 


$70,000 annually over the last couple of years (Exhibit B-2, Commission IR No. 1, Question 11.2).  The 
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Commission is mindful of potentially higher troubleshooting and outage resolution expenses in the near 


term under Option 2, but is not persuaded that the results would be the same as those found under “a 


completely manual process”.   


 


In its response to Commission IRs, TGI provided a redacted version of the DMS Business Case 


(“Business Case”) for the purpose of internal approval (Exhibit B-2, Commission IR No. 1, Question 


21.3).  The Business Case compared the recommended solution with an alternative – pure replacement 


of MobileUp with the SAP, Syclo and ClickSchedule Solution without migrating all work types to a 


common platform.  The Commission considers this “like for like” replacement alternative a logical 


decision step towards the final recommended course of action; hence a “like for like” replacement 


option in the internal Business Case should have been included in the Application (Exhibit B-2, 


Commission IR No. 1, Question 17.1).   


 


In future CPCN applications, the Commission directs the Company to provide a business case for 


the project and complete financial schedules that include depreciation and CCA continuity 


schedules.  The Commission found the following information in the Business Case beneficial: 


 
• Financial Analysis of the alternatives  
• Project Costs and Financial Analysis  
• Project Implementation Costs  
• On going Operating Costs  
• Financial Return and Cash Flow Costs  
• Strategic Benefits  
• Operational Benefits  


 
(Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, pp. 9-37) 
 


5.0 CPCN APPROVAL 


5.1 Cost/Benefit Analysis 


The estimated capital cost of the DMS is $5.96 million (Exhibit B-2, Commission IR No. 1, 


Question 26.6) and the Company forecasts annual O&M Savings of $576,000.  Using a discount rate of 


5.8 percent, the 10 year Net Present Value of the DMS is -$652,000 (Exhibit B-2, Commission IR No. 1, 


Question 21.3, Attachment 21.3, p. 24).  The Company states that the recommend solution of 
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implementing SAP R/3, Syclo and ClickSchedule for all Distribution work will allow TGI to accomplish 


its strategic objectives of creating a multi-tasking workforce, optimizing Distribution resources, 


improving decision making, maintaining customer satisfaction and increasing customer attachment rates 


(Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, p. 24). 


 


The use of ClickSchedule for all for resource management and scheduling will eliminate duplicate 


resource management procedures, discrepancies between timesheet and mobile time costing data, 


manual data entry, data validation, and error handling procedures.  The DMS will result in a single 


technology for field workers to process work, reduce training time, provide additional information for 


field personnel, enable standardized reporting and simplify system support requirements (Exhibit B-2, 


Commission IR No. 1, Question 21.3, Attachment 21.3, pp. 19-20).  The Company’s recommended 


solution will also address the limitations with the current MobileUp functionality and increase the 


efficiency of field personnel (Exhibit B-2, Commission IR No. 1, Question 21.3, Attachment 21.3, pp. 


18-19). 


 
A Certificate of Public Convenience and Necessity is granted for the DMS Project, effective July 2, 


2007, subject to TGI’s acceptance of certain conditions.  Given the labour and cost guarantees 


provided by the proposed vendors and the inclusion of a $395,000 contingency in TGI’s cost 


estimate, the additions to Rate Base related to the DMS Project will be limited to a maximum of 


110 percent of the capital cost estimate in Commission IR 26.6 and savings below 90 percent of the 


estimate will accrue to the shareholder, similar to the treatment in Commission Order No. C-11-99 


regarding the TGI Southern Crossing Pipeline project.  TGI is directed to file by August 4, 2007 a 


statement regarding its willingness to accept a CPCN for the DMS that includes, as a condition, 


this mechanism to limit ratepayer exposure to capital cost overruns.   


 


To ensure that DMS achieves the forecast savings and efficiency gains, TGI’s Internal Audit 


department is directed to perform a formal post-implementation review of the DMS Project and 


provide a written report to the Commission in conjunction with the filing of the 2008 Annual 


Review material consistent with Commission Order No. G-33-07.  
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6.0 Retirement of Current Systems and Applications 


Other than Figure 2.2.3 and Figure 2.3.1 that depict graphical representations of current and future state 


technology solutions, the Application provides limited details concerning which assets are to be replaced 


and how they are retired from the TGI’s balance sheet and rate base.  A high level comparison of Figure 


2.2.3 and Figure 2.3.1 suggests that two groups of assets, namely, the MobileUp application and its 


supporting Mobile Gateway, and SAP Mobile Asset Management (“MAM”) module with its supporting 


SAP Mobile Infrastructure (“MI”), will be replaced and potentially retired as a result of this project.  


TGI confirms that the MobileUp application and supporting servers will be retired and reports a total 


Net Book Value (“NBV”) of approximately $353,352 on June 30, 2008 (a month after the expected 


system go-live date of May 30, 2008) (Exhibit B-2, Commission IR No. 1, Question 26.4.3).  The 


Company notes that the accounting practice for General Plant is to retire the asset costs when the NBV 


equals zero to ensure that no over or under recovery of original costs occurs.  As far as SAP MAM and 


MI assets are concerned, TGI states that the Mobile SAP components are not individual assets but 


components of the overall application (Exhibit B-2, Commission IR No. 1, Questions 26.4 and 26.4.4).  


Since the overall SAP application will continue to be used, it appears no asset retirement will be 


recognized in spite of the displacement of SAP MAM and MI by Syclo’s SMART suite of products 


(Exhibit B-2, Commission IR No. 1, Question 26.4).  


 


The Commission is concerned with TGI’s response to Commission IR 26.5 that states that there are no 


specific assets from the 2004/2005 Utilities Strategy Project (“USP”) that will be retired. Commission 


Order No. G-113-04 approved the TGVI capital additions of $3.6 million in 2004 and $4.4 million in 


2005 to harmonize Information Technology platforms between TGI and TGVI.  Of the $8 million USP 


capital additions, $0.1 million in 2004 and $1.7 million in 2005 were budgeted for the Meter 


Management & Mobile Systems Integration (Exhibit B2-4, TGVI 2004 Annual Review Commission 


IR No. 1, Question 9.10.1).  If TGVI has a MobileUp installation and a wireless infrastructure, which is 


similar TGI’s, the Commission expects that it will also be replaced and retired as a result of DMS. 


 


The Commission accepts TGI’s accounting practice to continue with existing depreciation 


schedules on replaced assets until their NBVs reach zero, barring specific regulatory instructions 


from the Commission.  The cost of the DMS Project is accepted; however, should the DMS need 


replacement before 8 years, TGI will be at risk for a portion of the costs.  
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7.0 Allocation of CPCN Costs to TGVI 


 
In the Application, TGI also proposes that 10 percent of project costs be proportionally allocated to 


TGVI, consistent with Order No. G-112-04, where 10 percent of the TGI’s SAP-related costs were 


allocated to TGVI.  Since the project cost allocated to TGVI is less than $600,000, TGVI is not required 


to apply for a CPCN (Exhibit B-2, Commission IR No. 1, Question 17.2).   


 


The Commission accepts the 10 percent proportional allocation of the DMS Project costs to TGVI.  
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1.0 INTRODUCTION 


1.1 Background 


 


Terasen Gas Inc. (“Terasen Gas”; “TGI”) is a company incorporated under the laws of the Province of 


British Columbia and is a wholly owned subsidiary of Terasen Inc. (“TI”).  TI is a wholly owned 


subsidiary of Kinder Morgan, Inc.  Terasen Gas maintains an office and place of business at 16705 


Fraser Highway in the City of Surrey in the Province of British Columbia, V3S 2X7. 


 


Terasen Gas is the largest natural gas distribution utility in British Columbia, providing sales and 


transportation services to residential, commercial and industrial customers in over 100 communities 


throughout the Province, with approximately 800,000 customers served on the Mainland including the 


Inland, Columbia and Lower Mainland service areas.  Terasen Gas’ distribution network delivers gas to 


over eighty percent of the natural gas customers in British Columbia. 


 


With the release of the British Columbia Energy Policy, “Energy for Our Future: A Plan for BC”, on 


November 25, 2002 (“Energy Policy”), Commercial and Residential Commodity Unbundling gained 


momentum.  Policy Action #19 of the Energy Policy states that licensed natural gas marketers will be 


allowed to sell directly to low-volume customers. 


 


Terasen Gas’ standard system supply tariffs for its residential, commercial and other sales customers 


covers both the gas commodity and the delivery of the gas to the customer’s premise.  This is referred to 


as burner-tip or bundled service, and will continue to be offered as the default supply option.  


Unbundling refers to separation of the supply of the gas commodity from the delivery of the gas, 


whereby the customer purchases gas from a supplier other than Terasen Gas (“Unbundling”). 


 


Following the release of the Energy Policy, the Commission by Letter No. L-49-02 dated December 13, 


2002 directed Terasen Gas to update and reassess the Unbundling program that was developed 


previously and to file a report to the Commission by February 28, 2003 with the intent of making the 


Commodity Unbundling service option available for November 2004. 
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In Commission Letter No. L-14-03, dated April 16, 2003, the Commission directed that Unbundling for 


small volume customers should be implemented in two phases.  Commercial customers were to have an 


unbundled option effective November 2004 (“Phase 1”) with Unbundling to be provided to residential 


customers in the second phase at some time in the future (“Phase 2”).  The Commission directed Terasen 


Gas to proceed with Commercial Unbundling generally as described in the March 28, 2003 filing.  In 


addition, the Commission directed the provision of a Stable Rate Option (“SRO”) for residential 


customers.  Terasen Gas implemented the proposed Commodity Unbundling service for small and large 


commercial customers.  Process changes and system development was completed allowing eligible 


customers to begin enrolling in the program starting May 2004.  Gas flowed to customers who elected a 


gas marketer to provide the commodity on November 1, 2004. 


 


In Commission Order No. G-66-05, dated July 7, 2005, the Commission approved deferral account 


funding for Terasen Gas in the amount of $300,000 to complete the review and validation of the 


business model rules for the Residential Unbundling Program, as well as the timeline leading to a 


Certificate of Public Convenience and Necessity (“CPCN”) application by March 2006. 


 


In Commission Order No. G110-05, dated October 31, 2005, additional funding was approved to 


complete the scoping and business systems analysis required to enable the filing of a CPCN application 


for the Residential Unbundling Program by March 2006.  Work on the Scoping Phase of Residential 


Unbundling commenced in late November 2005.  The primary focus of this work involved a review of 


existing processes and systems used by the Commercial Unbundling program with the aim of identifying 


improvements and changes needed to support a Residential Unbundling program, as well as the existing 


Commercial Unbundling program.  This review was completed in early March 2006 and resulted in TGI 


filing an Application for the approval of a CPCN for the Commodity Unbundling Project for Residential 


Customers pursuant to section 45 of the Utilities Commission Act (“Act”) on April 13, 2006 


(“Application”).  The proposed design of the Residential Unbundling program  is described in Section 5 


of the Application (Exhibit B-1). 
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The proposed Residential Unbundling program is a continuation of the Commodity Unbundling program 


introduced in November 2004 for commercial customers.  Starting May 2004, gas marketers began 


enrolling commercial customers in the Commercial Unbundling program with a Gas Flow Date of 


November 1, 2004.  Total enrolled commercial customers have reached approximately 16,000 by early 


2006 representing approximately 20 percent of total eligible commercial customers.  Stakeholders such 


as Direct Energy Marketing Ltd. (“DEML”), Energy Savings B.C. (“ESBC”), (collectively, the “Retailer 


Group” or “RG”) and CEG Energy Options Inc. (“CEG”) have been generally very pleased with the 


results of the Commercial Unbundling program to-date as noted in their comments during a Commission 


sponsored workshop on April 8, 2005 where stakeholders were invited to comment on the performance 


of the Commercial Unbundling program.  A key feature of the Commercial Unbundling program that 


helps to explain the program’s success is the relatively simple process and systems design that enables 


the automation of a significant portion of day to day operations.  Once a customer is enrolled by a gas 


marketer, the systems automatically process the majority of back-office requirements with minimal 


manual intervention. 


 


1.2 Application 


 


The proposed Residential Unbundling design differs from the existing Commercial Unbundling program 


primarily by the greater degree of automation in the processing of enrolments, and by the increased 


amount of data per enrolment that will be tracked.  The increased amount of data is required to support 


the degree of automation planned, as well as to support enhanced reporting and the requirements of the 


Independent Dispute Resolution Mechanism.  Existing systems and processes which form the 


foundation of the proposed Residential Unbundling program continue to be used.  Existing interfaces 


also continue to be used for the most part.  The proposed process and system changes needed to support 


a Residential Unbundling program were also designed with the intent to incorporate the existing 


Commercial Unbundling program requirements. 
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The Commercial Unbundling program would benefit from the proposed Residential Unbundling plan 


process and system improvements.  From an operational perspective, both programs would use common 


processes and systems and would not differ from each other, except for some business rule exceptions.  


Unlike for Commercial Unbundling Program the proposed Residential Unbundling program would have 


Confirmation Letters sent, contracts could be ported to a new premise, and the Independent Dispute 


Resolution Process would differ. 


 


1.2.1 The Application


 


Terasen Gas seeks a CPCN pursuant to Section 45 of the Act.  Terasen Gas also seeks Commission 


approvals of rate riders, transaction fees, and tariff amendments pursuant to Sections 59 and 60 of the 


Act.  As set out in Section 1.5 of the Application, Terasen Gas requests the following regulatory 


approvals: 


 


To implement Commodity Unbundling for all residential customers in its service areas, excluding Fort 


Nelson and Revelstoke, effective November 1, 2007. 


 


• To increase the existing Residential Unbundling Deferral Account spending 


authorization by $11.1 million, from $1.4 million to $12.5 million. 


 


Terasen Gas estimates the implementation phase will cost $11.1 million and seeks approval to charge 


these costs to the Residential Unbundling Deferral Account.  Included in the $11.1 million is 


$0.5 million that is required to modify existing revenue accounting and financial reporting processes to 


support the Residential Unbundling program. 
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• To recover implementation and operating costs for the Residential Unbundling 


program using deferral account treatment. 


 


Terasen Gas seeks approval of the deferral account mechanism and cost recovery rider and proposed 


transaction fees.  TGI also seeks approval to apply the existing Bad Debt treatment as approved by the 


Commission in Order No. G-25-04 for the Commercial Unbundling program to be applied to the 


Residential Unbundling program. 


 


• To revise and prepare tariffs and agreements required for the Residential Unbundling 


program as discussed in Section 6.2 of Exhibit B-1. 


 


Terasen Gas further seeks approval to the use of the existing Notice of Appointment of Marketer 


developed for the Commercial Unbundling program; the approval of a new Rate Schedule 1U that 


outlines the Residential Unbundling service; a revised Base Purchase / Sale Agreement between 


Marketer and Terasen Gas and changes to Terasen Gas’ General Terms and Conditions.  Rate Schedule 


1X is required in the event of a long term Gas Marketer failure.  That rate schedule will enable the 


recovery of additional costs from customers returning to the utility default rate. 


 


In addition to the regulatory approvals outlined above, Terasen Gas seeks Commission approval of the 


following items that affect the proposed business framework and model and the customer education 


efforts required to successfully implement the Residential Unbundling program. 


 


• Approval of the Residential Unbundling Framework and Final Business Rules. 


 


Terasen Gas seeks approval of the final Residential Unbundling Business Model and Business Rules 


contained in Appendix 6 of Exhibit B-1. 
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• Approval of Marketer Licensing. 


 


Terasen Gas proposes that the Commission a review and increase the bonding requirements from the 


existing $250,000 for a gas marketer to a structure where the bonding requirement increases with the 


number of customers a gas marketer has signed up in the Unbundling program. 


 


• Approval of Gas Marketer Code of Conduct. 


 


Terasen Gas seeks approval of the proposed revised Gas Marketer Code of Conduct (“Code of 


Conduct”) discussed in Section 9.2 of Exhibit B-1 in support of the Residential Unbundling program. 


 


• Approval of the Independent Dispute Resolution Process. 


 


Terasen Gas requests approval of the proposed Independent Dispute Resolution Process outlined in 


Section 9.3 of Exhibit B-1 and identification of the part(ies) responsible for resolving contract disputes.  


This approval will also include direction on whether the same dispute resolution process applies to both 


residential and commercial customers, or if separate processes are required for each group of customers. 


 


• Approval to Proceed with the Customer Education Plan. 


 


Terasen Gas seeks approval of the proposed Customer Education Plan outlined in Section 8 in order to 


begin research and television production activities in the fall of 2006.  Terasen Gas will work with 


Commission staff to outline a schedule to gather input from interested stakeholders. 


 


• Approval to Proceed with the Stable Rate Offering for 2007. 


 


In Section 4 of Exhibit B-1, Terasen Gas seeks approval from the Commission to extend the Stable Rate 


Offering after 2006 for the foreseeable future. 
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1.3 Project Description 


 


In response to Commission direction, Terasen Gas proposes to implement a Commodity Unbundling 


service for residential customers in British Columbia effective November 1, 2007.  Residential Rate 


Schedule 1 customers in the Lower Mainland, Inland, and Columbia service areas will be eligible to 


participate.  The implementation of this service represents Phase 2 of the direction contained in 


Commission Letter No. L-14-03. 


 


The proposed Residential Unbundling model and implementation plan builds on the experience gained 


during the implementation and operating of Phase 1 of the Commodity Unbundling program for small 


and large commercial customers.  The scope of the proposed project includes required customer 


education efforts, the overall solution architecture and project management, as well as the development, 


testing, and deployment of the systems and processes needed to support a Residential Unbundling 


service offering. 


 


In preparing for this project, Terasen Gas completed a detailed design review and cost estimate using 


external consultants as part of the Pre-Scoping1 and Scoping Phase2 for Residential Unbundling 


between July 2005 and March 2006.  To complete this work, the Commission approved $1.4 million in 


funding in 2005 to be recorded in a deferral account.  In this Application, Terasen Gas requests 


additional funding to implement the proposed Residential Unbundling program.  This next stage of the 


project, the “Implementation Phase” is scheduled to start no later than September 2006 and will run 


throughout 2007, with the first customers receiving gas under the program (“Gas Flow Date”) on 


November 1, 2007.  The total implementation and ongoing operating costs for the Implementation Phase 


of the proposed Residential Unbundling program include: 


 
1 Refers to work completed based on Commission Order G-66-05 from July 7, 2005. 
2 Refers to work completed based on Commission Order G-110-05 from October 31, 2005. 
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Implementation Phase Costs 2006 & 2007 


Residential Program Process & System Changes $ 6.1 million 


Customer Education      5.0 million 


Total: $ 11.1 million 


 


Funding Approved to Date      1.4 million 


Total Implementation Costs $ 12.5 million 


 


Ongoing Program Costs After 2007 


Estimated Annual Operating Costs 0.6 million 


Annual Customer Education Costs     3.0 million


Total Annual Ongoing Costs $   3.6 million 


 


The total implementation cost estimates assume that the Implementation Phase starts no later than 


September 2006.  Additionally, any scope changes for the Implementation Phase arising out of a final 


decision to proceed with the proposed Residential Unbundling program may result in the need to revise 


the cost estimates provided.  The actual costs will be collected in a deferral account and recovered from 


residential customers who have access to the program via a rate rider. 


 


The required process and systems changes will be completed for use by April 2007, allowing Gas 


Marketers to begin the process of enrolling customers starting May 2007, with gas flowing to enrolled 


customers starting November 1, 2007.  The initial year’s customer education efforts are proposed to start 


in March 2007, and run continuously through a number of phases to the end of 2007.  In subsequent 


years of the Residential Unbundling program, customer education will still be required on an ongoing 


basis, although on a reduced scale dropping from $5 million in year one to $3 million in subsequent 


years.  Ongoing customer education is required to ensure residential customers are aware of and 


informed about the Residential Unbundling program. 
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1.4 Business Model and Key Business Rules 


 


As with the Commercial Unbundling, the Residential Unbundling program is based on the Essential 


Services Model.  Under the Essential Services Model, gas supply arrangements are identified as either 


commodity or midstream resources.  Terasen Gas buys the gas commodity for resale to its bundled sales 


customers, and takes delivery of the gas commodity that Gas Marketers are selling to their unbundled 


customers.  For both its bundled sales customers and unbundled customers, Terasen Gas is responsible 


for midstream resources including contracting and managing transportation and storage requirements 


and providing balancing and peaking services.  All midstream costs will be managed through a separate 


midstream cost reconciliation account (“MCRA”), and midstream costs will be recovered through 


Terasen Gas’ midstream cost recovery charge for bundled and unbundled customers. 


 


The main elements of the business model and key business rules for Residential Unbundling were 


submitted in summary form on January 11, 2006 for review and approval or endorsement by the 


Commission.  Commission approval was requested where the business rule / issue in question was 


supported by the majority of stakeholders.  Commission endorsement was requested where the 


Commission agreed that Terasen Gas’ recommendation(s) were appropriate for the purpose of the 


Scoping Phase but would be reviewed further for final approval as part of the CPCN application. 


 


In Letter No. L-5-06 dated January 24, 2006 the Commission approved and endorsed the majority of 


recommendations put forth by Terasen Gas.  The Commission noted however that no approval of the 


existing balancing provisions is required as no changes are proposed.  Further, the Commission 


commented that it is of the view that while it may be reasonable to review Gas Marketer licensing, Code 


of Conduct and performance bonding as suggested by Terasen Gas, such review is not part of the 


scoping of the business rules. 


 


A more in-depth discussion of Terasen Gas’ recommendations on the proposed business rules and 


framework for Residential Unbundling is found in Appendix 6 of Exhibit B-1.  The Appendix contains a 


copy of Terasen Gas’ December 9, 2005 filing titled “Terasen Gas Inc. Residential Unbundling – 
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Business Model and Key Business Rules (FINAL)”, outlining a proposed framework for Residential 


Unbundling, as well as a matrix of the approved and endorsed business rules that was filed with the 


Commission on January 11, 2006.  Appendix 7 of Exhibit B-1 is a copy of Terasen Gas’ filing dated 


January 5, 2006 entitled “Stakeholders’ Submissions, Residential Unbundling – Business Model and 


Key Business Rules (FINAL)”, containing Terasen Gas’ responses to stakeholder comments received. 


 


1.4.1 Gas Supply Rules


 


Terasen Gas proposes no changes from the gas supply rules currently utilized for Commercial 


Unbundling. 


 


1.5 Terasen Gas’ Updates to the Application (Exhibit B-7) 


 


Commission Letter L-5-06 responded to Terasen Gas’ request for approval or endorsement of business 


rules in order to allow the Residential Unbundling program cost estimation phase to advance.  TGI did 


not seek resolution by the Commission of matters in dispute with other interested parties at that time. A 


Commission led workshop was held on June 15, 2006 with all stakeholders to discuss a resolution of the 


outstanding issues that would need to be examined in a public hearing held on June 27, 2006. 


TGI’s interpretation of the results of the workshop on areas of agreement and the outstanding issues in 


dispute is set out in the “Updates to the Application” dated June 22, 2006 (Exhibit B-7). 


 


1.5.1 Customer Education Plan


 


Terasen Gas agreed to solicit input and comment from the Retailer Group, CEG, BCOAPO and 


Commission staff in developing the messaging and delivery of the customer education plan.  A similar 


process to that used for the development of Commercial Unbundling education efforts will be utilized.  


For the Commercial Unbundling education, Terasen Gas developed draft key messages and material and 


circulated to stakeholders for comment.  Revisions were made as appropriate and re-circulated to 
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stakeholders for further comment and finalization.  As outlined during the workshop, Terasen Gas 


intends to consult with stakeholders in the fall of 2006 – October and November. 


 


Gas Marketers expressed a desire to have input into the development and delivery of the messaging for 


the proposed Customer Education Plan, ensuring that the messages were balanced.  Gas marketers also 


expressed concern about the program being branded as a utility program, creating confusion in 


consumers’ eyes.  BCOAPO also expressed an interest in providing input into the development and 


delivery of the messages for the planned customer education efforts. 


 


1.5.2 Confirmation Letter – 10 Day Cooling Off Period


 


Terasen Gas agreed to a service level standard to generate the confirmation letter.  Terasen Gas proposes 


a two business day standard to produce and mail the Confirmation Letter through Canada Post.  At the 


June 15 workshop, gas marketers supported having the 10 day cooling off period commence as of the 


date the enrolment (switch) transaction is sent by a gas marketer to Terasen Gas.  Terasen Gas’ proposal 


as set out in the Application is to have the ten day cooling off period start when Terasen Gas produces 


the Confirmation Letter.  Gas marketers commented that they are concerned that any significant delay 


by Terasen Gas in sending out the Confirmation Letter would increase the risk of their gas supply.  After 


further discussion, Gas marketers commented that they would be satisfied if Terasen Gas was able to 


commit to a service level standard to send out a Confirmation Letter within a certain elapsed time period 


after receiving the enrolment request from the gas marketer.  Gas marketers suggested a 48 hour 


response time. 


 


1.5.3 Contract Portability – Customer Information Collected


 


To support contract portability, Terasen Gas agreed to provide a customer’s forwarding address and 


contact number as long as the customer has provided written consent.  To facilitate this, Terasen Gas 


proposes that appropriate language be added to “Section 3 Authorization” of the existing Notice of 


Appointment of Marketer (found in Appendix 9 of the Application) to provide customer written consent 
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to release the referred to contact information.  In addition, Schedule 36 will also be amended to include 


language specifying the requirement for Terasen Gas to forward appropriate customer contact 


information in the event of the contract being ported to another premise within Terasen Gas’ eligible 


service area. 


 


Gas marketers commented that Terasen Gas’ original proposal to provide Gas Marketers with changing 


customer information, such as forwarding address and contact number, due to the customer moving  


does not support gas marketers’ needs to administer their contracts with their customers.  Terasen Gas 


stated its concerns about sharing forwarding address and contact information is due to existing consumer 


privacy legislation. 


 


1.5.4 Hard Block – No ESM Fee


 


Terasen Gas agreed to support the adoption of a ‘hard block’ approach to preventing customer poaching 


(overwriting) for the term of the contract between the customer and the first Gas Marketer.  To support 


the proposed enrolment process, Terasen Gas will require start and end dates for the agreement between 


a gas marketer and a customer.  Terasen Gas will use the information to produce the Confirmation Letter 


sent to the customer fully disclosing the price and the contract term including the start and end dates to 


the customer; and also to detect and prevent customer poaching (overwriting) for the term of the contract 


between the customer and the first gas marketer. 


 


At the June 15 workshop, Gas Marketers supported the use of a ‘hard block’ process instead of the ‘soft 


block’ proposed by Terasen Gas.  Based on their experience, gas marketers stated that the majority of 


poaching incidents are caused in error or the residential consumer signs the second contract in error.  As 


set out in the Application, Terasen Gas supported the ‘soft block’ approach as it provides consumers 


greater mobility but yet still holds them accountable for related early termination costs.  As stated in its 


response to question 21.8 of BCUC Information Request No. 1, Terasen Gas is not opposed to adopting 


a ‘hard block’ approach as it recognizes it will deter poaching of customers and prevent any 12 month 


fixed price rule violations, eliminating the need for the proposed Essential Services Model (“ESM”) Fee. 


As stated above, Terasen Gas now requests approval for implementation of the ‘hard block’ approach. 
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1.5.5 Independent Dispute Resolution Process – Wording in Contract to Allow 
Commission to Resolve Disputes                                                                


 


With regards to the wording required for a contract, in its response to question 19.8 of BCUC 


Information Request No.1, Terasen Gas proposed the following wording: 


 


“All disputes arising out of or in connection with this contract shall be referred to and 


finally resolved by arbitration administered by the British Columbia Utilities Commission 


(the “BCUC”) [or to another body appointed by the BCUC for the purposes of resolving 


disputes between customers and Gas Marketers] and conducted according to the BCUC’s 


rules for the resolution of such disputes.” 


 


Gas marketers commented that they supported having a robust dispute resolution process which 


provides for timely address of customer disputes.  However, gas marketers raised concerns over having 


a third party other than the Commission be responsible for resolving disputes.  On this issue, Terasen 


Gas supported having the Commission responsible for handling customer complaints and disputes 


regarding Unbundling. 


 


1.5.6 Fees


 


• Customer Choice Fee 


• Dispute Resolution Fee 


• Confirmation Letter Fee 


• Bill Messaging Fee 


 


Customer Choice Fee - In the Update to the Application, Exhibit B-1, Terasen Gas now supports the 


MCRA alternative to have stranded gas costs/benefits calculated and transferred over to the MCRA and 


recovered from all eligible customers. 
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In its original Application, Terasen Gas proposed the Customer Choice Fee to recover commodity costs 


stranded when customers leave Terasen Gas’ default commodity offering.  Gas Marketers stated that the 


Customer Choice Fee and the proposed ESM Fee would present a significant barrier to the development 


of the market.  Gas Marketers and BCOAPO were supportive of the proposed alternative to have 


stranded gas costs/benefits calculated and transferred over to the MCRA and recovered from all eligible 


customers. 


 


Dispute Resolution – Terasen Gas states that it understands that general agreement amongst 


stakeholders was reached during the June 15th workshop to have gas marketers pay a dispute resolution 


fee.  In the Application, Terasen Gas states the amount is to be determined with the fee to be comprised 


of a fixed and variable component. 


 


Terasen Gas proposes the following fee structure, given the stated assumptions, for stakeholder 


consideration.  The assumptions are: 


 


• Approximately 800 disputes per year 


• 6 licensed Gas Marketers in the program 


• Annual operating costs for the dispute resolution process of $100,000, primarily for staff 


• Aim to recover 50% share of costs from Gas Marketers 


 


For the fixed portion of the fee, Terasen Gas proposes a charge of $1,000 per gas marketer per year, 


similar to the $1,000 application fee that is required from a gas marketer when applying for a new 


license or renewal of an existing license.  For the variable portion of the fee, based on the above 


assumptions, the fee per dispute processed will be $50.  The proposed dispute resolution fee is estimated 


to recover approximately $50,000 in costs from gas marketers annually; lowering the overall $600,000 


estimated annual operating costs of the Residential Unbundling Program net of marketer fees for the 


Dispute Resolution Program to approximately $550,000 per year. 
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Confirmation Letter Fee - no change is proposed to the $0.60 per Confirmation Letter fee sent out on 


behalf of Gas Marketers. 


 


Bill Messaging Fee - the Gas Marketers decided to revisit this issue at a future date.  No issue remains 


outstanding with regard to the Bill Messaging Fee. 


 


1.5.7 Additional Items


 


In addition to the updates listed above, Terasen Gas updated the Application with regards to the 


following matters: 


 


Section 6.2.6 Commodity Unbundling Rate Schedule 


 


In addition to the proposed Rate Schedule 1U required to support Residential Unbundling service for 


residential customers, Terasen Gas has identified the need for a new Rate Schedule “1X” to provide for 


the event of a long term gas marketer failure, where residential customers are brought back to the 


utility’s default rate.  Should there be costs that have to be passed onto the customers returning back to 


the utility default rate, these customers will be assigned to the Rate Schedule 1X, enabling the recovery 


of the additional costs through a surcharge to these customers. 


 


Revision to page 35 of Application 


 


Terasen Gas noted a correction starting with the last sentence of the fourth paragraph on page 35 of the 


Application.  The page originally read: 


 


“The total delivery requirement and the individual marketer group delivery requirements 


will be communicated to marketers at least 30 days in advance of the entry date.” 


 


The reference to 30 days should be changed 15 days. 
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1.5.8 Resolved Issues Between Terasen Gas and Stakeholders Without the Need for an 
Application Update                                                                                                     


 


Other issues were discussed at the June 15 workshop.  As Terasen Gas states in its “Updates to the 


Application” these were resolved (Exhibit B-7. p. 1).  A summary of these issues and the discussion is 


provided here for reference. 


 


Terasen Gas – Reservation of the right to introduce an enrolment cap 


 


Terasen Gas clarified that the statement included in the Application “Terasen Gas reserves the right to 


introduce a customer limitation cap, subject to Commission approval should there be unanticipated 


significant migration impacting Terasen Gas’ Annual Contracting Plan and Price Risk Management 


Plan” was also intended to help manage any unforeseen significant system and processing problems that 


would be encountered.  Based on the experience for Commercial Unbundling, Terasen Gas commented 


that it does not expect significant problems to occur for Residential Unbundling but wishes to reserve 


the right to introduce a customer enrolment cap should it be required. 


 


Stakeholders provided no comment and agreed this was not an issue. 


 


Variable Pricing 


 


Some gas marketers requested that the Unbundling program support not only 12 month or greater fixed 


price options but variable pricing options less than 12 months (i.e. monthly).  Terasen Gas replied that in 


order to provide annual load balancing services, which is an integral component of the overall Essential 


Services Model, adherence to the 12 month fixed price rule must be maintained.  All stakeholders 


agreed.  Terasen Gas stated that the ESM is integral to the proposed solution to implement Residential 


Unbundling as it provides a “made-in-B.C.” solution that addresses British Columbia’s supply 


infrastructure and market requirements, giving consumers the ability to exercise choice while still 


reflecting the capacity constraints in B.C.  Further, the ESM is supportive of growing efficient gas load, 
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as it enables customers not only to exercise choice but ensuring the responsibility of infrastructure 


planning is optimized through a regulated infrastructure planner. 


 


Gas Marketers withdrew this issue. 


 


Bad Debt – Incremental deferral account treatment 


 


Terasen Gas’ proposed bad debt treatment for Residential Unbundling is the same as that approved for 


the Commercial Phase of Commodity Unbundling.  In that phase, the Commission, by Order No. G-25-


04, directed Terasen Gas to record in a deferral account the dollar difference between the actual bad debt 


for unbundled customers and 0.30 percent based on historical experience, which is the overall bad debt 


recovery forecast used for the purpose of the Terasen Gas annual budget. 


 


Stakeholders provided no comment and agreed this was not an issue. 


 


Marketer Access to Bill Messaging Service - Bill Stuffers 


 


Gas marketers expressed an interest in sending their bill inserts through Terasen Gas’ bill.  Terasen Gas 


replied that existing privacy legislation requires customer consent before marketers can send customers 


product information or offerings.  BCAOPO commented that based on their previous experience and 


understanding of this issue, there are concerns about a gas marketer sending inserts through the utility’s 


bill. 


 


Gas marketers agreed to revisit the issue in the future. 


 


1.6 Terasen Gas’ Outstanding Issues after the June 15, 2006 Workshop 


 


In Terasen Gas’ view the following issues remained outstanding after the June 15, 2006 workshop as no 


agreement was reached. 
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• Performance Bond – Increased with delivery volumes - Terasen Gas has proposed a 


performance bonding requirement for gas marketers that increases with the number of 


customers or delivery volumes that gas marketers sign-up in the Unbundling program. 


 


• Electronic signature – Voice signature - Gas Marketers are seeking approval to use voice 


signatures as an acceptable authorization method when enrolling customers over the phone.  


As an alternative to introducing use of voice signatures in year 1 of the Residential 


Unbundling program, gas marketers suggested that the use of voice signatures instead be 


approved as part of the Application for use in renewal of existing contracts. 


 


Terasen Gas understands that, subject to telemarketer licensing conditions, existing 


legislation in B.C. provides for the use of voice signatures in place of wet signatures.  TGI 


endorses (prefers) the use of online electronic signatures as an acceptable means to enrol 


customers. 


 


• Stable Rate Option - Terasen Gas proposes to extend the Stable Rate Option after 2006 for 


the foreseeable future. 


 


1.7 Response to Terasen Gas’ “Updates to the Application” and Outstanding Issues 
(Exhibit B-7) 


 


DEML and ESBC expressed their concern with regard to TGI’s interpretation of the discussion around 


the following issues: 


 


• Dispute Resolution Fee - DEML considered the Dispute Resolution Fee unreasonable 


(Exhibit C3-9) and ESBC (C11-7) was opposed to a fee.  In the marketer’s view, a payment 


of $50 per dispute applied to the marketer assumes fault and responsibility for costs 


regardless of the outcome of the dispute resolution process. 
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• Electronic Signature – New Contracts and Renewals - DEML stated that voice signatures 


for contract renewals is a separate process from voice contracting on original contracts and 


one is not an alternative to another.  The marketer supports both the implementation of both 


systems as each contributes to the success of the marketplace (Exhibit C3-9). 


 


In ESBC’s opinion voice signature should be used for obtaining consent for the renewal of 


existing contracts as the customer already has been receiving service from the marketer.  A 


renewal notice would alert the consumer to the expiration of the contract and the marketer 


would follow up by phone to obtain the customer’s response.  Voice consent is obtained 


using a digitally recorded call that is stored for the term of the contract and available to both 


the customer and the Commission. 


 


ESBC argued there is no evidence to suggest that the use of voice signature presents any 


customer concern.  The renewal notice is still presented in writing with sufficient time to 


consider a response.  The marketer must obtain the customer’s decision in time to instruct 


Terasen Gas on the correct course of action (Exhibit C11-7). 


 


• Variable Pricing - DEML has not withdrawn the issue of variable pricing but views this 


issue as not mandatory for the implementation of Residential Unbundling at this time.  


DEML will investigate whether variable rate offerings are achievable in British Columbia 


(Exhibit C3-9). 


 


1.8 Regulatory Process (Procedural Orders and Steps) 


 


The cost estimate in the Application assumes that Commission approval is granted in time to permit the 


start of the Implementation Phase in September 2006.  Additionally, any scope changes arising out of a 


final decision to proceed with the proposed Residential Unbundling program may result in the need to 


revise the cost estimate included in the Application. 
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Terasen Gas expects that a September 2006 start of the Implementation Phase will permit the process 


and systems changes to be completed and ready for use by April 2007.  This completion would allow 


gas marketers to begin the process of enrolling customers starting May 2007, with gas flowing to 


enrolled customers starting November 1, 2007. 


 


1.8.1 Finalization of Details of Residential Unbundling


 


Approval of Activities by November 30, 2006 


 


There are a number of activities that must be worked out with stakeholders and require Commission 


approval by November 30, 2006.  These activities are components of the Implementation Phase and 


include the content of the Confirmation Letter, design and content of the education program and 


development of the Dispute Resolution process.  In addition, TGI will seek approval of the final 


operating agreement with CustomerWorks for support of the Residential Unbundling program by 


November 2006. 


 


Post Implementation Review 


 


TGI proposes that a post implementation review of the Residential Unbundling program take place by 


mid 2008 which is approximately six months after the projected start of the program (November 1, 


2007).  At this point, the program will be assessed and refinements may be introduced to enhance the 


program’s effectiveness. 
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2.0 RESIDENTIAL UNBUNDLING EXPENDITURE JUSTIFICATION 


 


 2.1 Project Costs 


 


In preparing for this Application, Terasen Gas completed a detailed design review and cost estimate 


using external consultants as part of the Pre-Scoping and Scoping Phase for Residential Unbundling 


between July 2005 and March 2006.  The Commission approved $1.4 million in funding for deferral 


treatment in 2005 to complete this work.  Terasen Gas now requests additional funding to be recorded in 


a deferral account required to complete the Implementation Phase of Residential Unbundling.  The total 


implementation and operating costs for the proposed Residential Unbundling program includes: 


 


• $11.1 million - the estimated additional direct cost to complete the Implementation 


Phase of Residential Unbundling. 


 


This amount is comprised of five components that require expenditures from September 2006 to 


November 2007.  The following table provides a summary of these costs: 


 


Residential Unbundling  - Implementation Phase Costs  


A. Program Implementation Phase Costs (Sep 2006 – Dec 2007)


 2006 2007 Total


Build – Accenture Business Services 
for Utilities (“ABSU”) & Knowledge 
Tech Consulting ("KTC")    2,834,000       2,008,750  4,842,750


Build - Terasen Gas         82,000          126,000  208,000 


Terasen Gas Finance Process Changes       165,000          335,000  500,000


Terasen Gas Build Contingency       308,000          247,000  555,000


Customer Education       600,000      4,400,000     5,000,00 


Total  $3,989,000   $  7,116,750  $11,105,750


Cumulative    3,989,000     11,105,750      
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The first component includes $4.84 million on a fixed price basis to cover the cost to build and complete 


the proposed process and systems changes by ABSU and KTC.  Terasen Gas’ IT department has 


reviewed the cost proposal and believes that it represents appropriate value based on the experience of 


previous systems projects and appears to be in line given the level of detail and certainty required as an 


output of the Pre-Scoping Phase. 


 


The second component is $0.2 million and is intended to cover Terasen Gas’ cost to provide IT 


infrastructure and facilities for third party vendors while the project is being built, as well as to cover the 


costs of a full time project manager. 


 


The third component is $0.5 million required to complete the scoping, design, and implementation of a 


solution for revenue accounting and financial reporting process that are needed to ensure that these 


processes are able to sustain the proposed Residential Unbundling program over the long-term.  


Additional information about this item can be found in Section 5.5.2 of the Application. 


 


The fourth component includes a contingency by Terasen Gas of $0.6 million.  This cost is intended to 


cover scope changes that may arise from the final decision that effects the proposed process and systems 


changes that need to be built. 


 


The final component includes $5.0 million for the customer education campaign that is planned for 


2007. 


 


• $0.6 million – the estimated annual operating costs. 


 


 Approximately $0.6 million in operating costs will be incurred annually once the program is 


operational.  This amount is net of estimated recoveries from gas marketers.  Costs that are 


expected to be incurred include labour costs for two full time equivalents (“FTE”) required by 


Terasen Gas to help administer the program, one FTE required to administer the Independent 
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Dispute Resolution process by a third party, and by ABSU1 for the cost of incremental customer 


care activities.  The final level of these costs will be established after an operating agreement 


with ABSU for the provision of customer care services required by the program is negotiated in 


the fall of 2006. 


 


• $3.0 million – annual funding required for continued customer education after 2007. 


 


To continue with ongoing customer education approximately $3.0 million is required annually 


after 2007.  This funding is needed to help ensure the success and continued sustainability of the 


proposed Residential Unbundling program. 


 


Based on the costs set out above, the total estimated implementation cost to provide a Residential 


Unbundling program in British Columbia is $11.1 million in implementation cost plus $1.4 million in 


previously approved spending for a total of $12.5 million. 


 


2.2 Customer Education Program 


 


Terasen Gas requests approval for a customer education and communications plans.  Based on the 


successes and difficulties of the Commercial Unbundling stage, the plan recommends unfolding 


education and communications in three main stages: 


 


• Pre-Introduction Education; 


• Pre-Introduction Competitive Activity (Gas Marketer communications begin) and; 


• Unbundling Implementation. 


 


The core message will evolve as the campaign moves from stage to stage.  There will also be on-going 


consumer research to measure the effectiveness of the communications, to allow for fine-tuning and to 


assist in the identification of necessary budget requirements for future years. 
 


1 ABSU is Terasen Gas’ outsource billing and CIS provider. 
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The projected expenditures to conduct a successful campaign are: 


 


• 2006 - $600,000 


• 2007 - $4,400,000 


• 2008 and onwards -  $3,000,000 per year 


 


Ongoing Commercial Unbundling communication activities are expected to require annual expenditures 


of $300,000 for the next several years.  These monies have not been included in the $11.1 million 


implementation phase costs.  Approval for funding will be requested as part of the established annual 


post implementation review process for the Commercial Unbundling program. 


 


2.2.1 Customer Education Objectives


 


Terasen Gas states that communication activities are critical to the successful implementation of 


Residential Unbundling.  A sound plan will ensure that inquiries to the Terasen Gas call centre and the 


Commission are minimized.  It will also help reduce the number of disputes between Gas Marketers and 


residential customers. 


 


Consistent with the Commercial Unbundling market research conducted in 2004, Terasen Gas 


recommends that the focus is on creating attention to attract readership and keeping the messages simple 


and easy to understand. 


 


The objectives of the customer education plan include the following: 


 


• to raise awareness of Unbundling and create a general understanding of the concept to the 


majority (above 85 percent) of residential customers; and 
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• to provide all interested customers with ready access to the information they need to make a 


knowledgeable decision when selecting a commodity supplier. 


 


2.2.2 Education Campaign Timeline


 


Residential Unbundling communications will unfold in three main stages: 


 


Pre-Introduction Education Phase – March 2007 


 


During this period, the messages will focus on building awareness that in the near future residential 


natural gas consumers will be given a choice of where they buy their natural gas.  Other messages 


during this period will feature explanations for providing marketer choice, details of the midstream 


charges and for the composition of those charges. 


 


Pre-Introduction Competitive Activity – May to November 2007 


 


This phase recognizes that gas marketers will be starting to pre-sell their contracts in the six month 


window prior to the November 1, 2007 Gas Flow Date.  Communications will continue to build 


awareness of the impending unbundled rate offerings, advise people that gas marketers will likely 


contact them, and provide information that residential customers need to make an informed decision.  In 


essence the messages from phase one will be continued, but often with more specific details about 


Unbundling.  Another layer will be added to recognize the activities of the gas marketers. 


 


This approach is supported by Commercial Unbundling research findings.  As the campaign proceeded, 


customers wanted more specific details about Unbundling such as “cost/pricing information” 


(23 percent), “Supplier/Marketer information” (8 percent) and information about “Program specifics and 


How does it work” (8 percent). 
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 2.3 Project Justification 


 


Following the launch of the Commercial Unbundling phase in 2004, Terasen Gas was directed by the 


Commission in 2005 to investigate and evaluate the requirements to introduce commodity choice to 


residential natural gas customers in British Columbia.  Since then, Terasen Gas, using funding approved 


by the Commission, has been scoping the requirements of a Residential Unbundling program for a 


November 1, 2007 Gas Flow Date.  A key component of this work included stakeholder consultations 


and the development of business rules needed by the proposed program. 


 


The successful implementation of a Residential Unbundling program faces a number of challenges.  


First, a number of IT system improvement projects over the next two to three years are under 


consideration by Terasen Gas.  These projects largely use common resources, which require them to be 


staged in such a manner that permits them to be completed within a tight window and to minimize 


overlap.  If approved, the Implementation Phase for Residential Unbundling will need to begin no later 


than September 2006, so that the available completion window is used and to avoid any scheduling and 


resource problems.  A delay preventing a September 2006 start for the  Implementation Phase will result 


in a change to the November 1, 2007 Gas Flow Date for the program with the revised date dependent not 


only on availability of third party vendor resources but also on Terasen Gas’ other business 


requirements.  This may result in a full year’s delay of the program with a revised Gas Flow Date of 


November 1, 2008, as the events and activities required to support the program such as the customer 


education and opening up the system for receiving customer enrolments on May 1 will be have to 


re-sequenced into a workable plan. 


 


A second challenge involves project implementation costs.  Although Terasen Gas has received fixed 


price proposals from third party vendors to implement process and system changes, the price proposals 


are valid only for a short period of time around a September 2006 start date for the Implementation 


Phase.  A delay significantly after September 2006 could result in a 2-9 percent cost increase for a 


significant portion of the implementation costs.  A delay greater than one year after a September 2006 


start for the Implementation Phase would require a new review of all third party pricing proposals. 
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A third challenge involves changes to the proposed business framework and rules.  Should the 


Commission, in its review of the Application, determine that changes are warranted to the proposed 


business framework and model and customer education efforts, the timing of the proposed 


Implementation Phase schedule may be impacted by potential incremental costs to rework and redesign 


system and process requirements developed as part of the scoping efforts to date. 


 


 2.4 Cost of Service 


 


In Letter No. L-73-05, dated September 7, 2005, the Commission confirmed that Terasen Gas’ 


shareholders will not be at risk for (1) the costs to implement a Residential Unbundling program, (2) any 


of the operating costs incurred in operating such a program, or (3) for any assets stranded by Residential 


Unbundling. 


 


Terasen Gas proposes that program implementation costs be recovered from all residential customers 


who are able to participate in the Residential Unbundling program.  Ongoing operating costs would be 


recovered where possible from gas marketers.  Further, any residual operating costs would be recovered 


using a rate rider from residential customers who are eligible to participate in the program.  The 


proposed cost treatment approach follows the methodology adopted for use in the Commercial 


Unbundling program. 


 


In Order No. G-25-04 dated March 12, 2004 regarding Commercial Unbundling, the Commission 


directed use of deferral account treatment and a cost recovery methodology using a three year 


amortization period and inclusion of allowance for funds used during construction (“AFUDC”) on the 


program development costs incurred in the implementation of the Commodity Unbundling program.  


Cost recovery of the ongoing operating costs related to providing the Commercial Unbundling program 


to the extent possible were to be recovered from Gas Marketers.  Any operating costs not recovered 


from gas marketers were to be accumulated in a deferral account and expected to be recovered from all 


commercial customers who are eligible to participate in the program, through the use of a rate rider. 


 







 
 


28 
 
 


 


Eligible customers who have access to the Residential Unbundling program will be charged 


approximately $0.10/GJ per year for the first three years of the program.  This cost will result in a 


typical eligible residential customer paying approximately $0.83 per monthly bill, or $9.90 annually.  


After the initial three years of the program operating, Terasen expects the cost to residential customers 


to fall by approximately one half with the full recovery of the initial implementation costs. 


 


 2.5 Primary Customer Market Research 


 


Terasen Gas conducted primary market research to determine residential customers’ awareness of 


Unbundling, the value proposition for customers in having supply choice, customers’ level of interest in 


Unbundling, and understanding how residential customers prefer to be informed about Unbundling to 


assist with developing an effective customer education program (Exhibit B-1, Appendix 4).  Through a 


third party research firm, NRG Research Group, Terasen Gas conducted focus groups to explore 


Residential Unbundling in greater depth and to assist with the questionnaire design.  A quantitative 


survey was also completed with a minimum sample size to provide statistically significant results. 


 


Findings of the Survey found at Exhibit B-1, Section 3.3.2, pages 18-19 are as follows: 


 


1. Awareness was very low and only 13 percent of customers surveyed had ever heard of 


unbundling before.  Most customers surveyed did not know the meaning of the term. 


 


2. Approximately 60 percent of respondents indicated that having purchase options or being 


given a choice of natural gas suppliers provided value. 


 


3. The number of respondents that were very interested in participating in the Unbundling 


program primarily because of choice and competition (even with a $1 monthly service 


charge) is estimated to be in the 5 percent to 10 percent range or 40,000 to 80,000 customers. 
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3.0 OUTSTANDING ISSUES 


 


The development of the Residential Unbundling program has evolved through a consultation process 


that involved stakeholders and interested parties.  The Commission led workshop held on June 15, 2006 


sought to identify the remaining outstanding issues items, so that the public hearing could focus on any 


unresolved issues.  The public hearing on the Application was held June 27, 2006 with Written 


Argument filed on July 6, 2006 and Reply Argument on July 14, 2006.  Terasen Gas, BCOAPO, the 


Retailer Group , CEG and MEMPR all participated at the public hearing and filed Argument.  TGI, 


BCOAPO and the RG filed Reply Argument.  Mr. Jean Binette did not attend the public hearing, but 


filed Argument and Reply.  The views of the Applicant and the Intervenors on the issues outstanding at 


the time of the public hearing and the Commission's Determination of those issues follow. 


 


3.1 The Justification for Residential Unbundling Expenditures 


 


Terasen Gas 


 


Terasen Gas states that it is not promoting the Residential Unbundling program but rather is responding 


to calls from interested parties, the Commission, and the B.C. Energy Policy to provide commodity 


choice in the marketplace (Exhibit B-1, p. 4).  TGI believes it has developed a cost-effective and 


workable solution with the accompanying processes and systems to effectively implement Residential 


Unbundling in British Columbia (Exhibit B-1, pp. 4-5). 


 


In its Reply, TGI states that there is a benefit conferred on all eligible customers by having energy 


supplier choice available.  It refers to Appendix 4 of the Application (Exhibit B-1) and submits that its 


view is supported by the results of the customer survey undertaken in 2005 which indicated that 


60 percent of respondents found “a lot of value: or “some value” in having choice of natural gas 


suppliers and having more purchase options available.  It further submits that even with a $1 monthly 
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service charge, the survey forecasted that between 40,000 to 80,000 customers would enrol in the 


program and the momentum generated in Commercial Unbundling reflects this. 


 


TGI further argues that the Commercial Unbundling program lends support to this projection and may 


be a good indicator of consumer interest.  Customer participation has grown from 2 percent to 20 


percent since November 1, 2004 as the program gained traction in the marketplace demonstrating that 


energy choice has value.  According to TGI, the actual costs of approximately $10 per year or less than 


$1 per month are not significant.  TGI concludes its Reply on the issue of the benefits of Residential 


Unbundling with the submission that, contrary to the Argument of BCOAPO, there is benefit conferred 


on all eligible customers by having choice available and there is a no cross subsidy between those that 


actually wish to participate in the program with marketers and the remaining customers that continue 


with TGI.  Therefore, TGI submitted it is important that all eligible customers pay regardless whether 


they participate or not (Reply Argument paras. 2-6). 


 


BCOAPO 


 


In Argument, the BCOAPO submitted that the Commission’s mandate under section 45 of the Act 


requires that in order for a certificate of public convenience and necessity to be granted, the Commission 


must essentially determine that the application is in the public interest.  In this case, BCOAPO identified 


Policy Action #19 of the Energy Policy and the relevance of the Commission’s 2003 Decision approving 


Commercial Unbundling as the two matters which influence the Commission’s consideration in this 


application (Argument, paras. 8-9). 


 


Policy Action #19 of the BC Energy Policy states that “Natural Gas Marketers will be allowed to sell 


directly to small volume consumers and will be licensed to provide consumer protection.”  In 


BCOAPO’s submission, Policy Action #19 does not bind the Commission in the exercise of its statutory 


responsibilities under Section 45 of the Act.  It simply indicates that government views this as a good 


idea.  It submits that a government can only bind an independent tribunal such as the Commission in 


three ways: (1) by statutory special direction; (2) by an appeal by the tribunal to cabinet; and (3) by 


legislation (Argument, paras. 13-14). 
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BCOAPO observes that (1) no special direction has been issued by the Lieutenant Governor in Council 


pursuant to section 3(1) of the Act, (2) the Act does not provide for an appeal to cabinet and (3) that the 


government has not enacted legislation requiring the implementation of Residential Unbundling.  The 


BCOAPO submits that in the absence of a special direction, Policy Action #19 is not binding on the 


Commission.  It further submits that while section 71(1) of the Act deals with Gas Marketers, it is silent 


about natural gas commodity unbundling (Argument, paras. 10-17). 


 


As for the relevance of the Commission's 2003 decision involving Commercial Unbundling, BCOAPO 


argues that that decision neither sets a precedent nor requires the Commission as a matter of law to 


approve Residential Unbundling.  It refers to Order No. G-66-05 dated July 7, 2005 where the 


Commission required Terasen Gas to submit an application to justify the implementation of the 


Residential Unbundling Program.  It further points to Commission Letter No. L-5-06 dated January 24, 


2006 where the Commission said it was not approving specific program details and looked forward to 


the filing of TGI's CPCN Application which would provide the opportunity for the examination of all 


operating details and costs.  In BCOAPO's submission, this sequence of orders indicates that 


justification of a CPCN for this program is still open to review (Argument, para. 20). 


 


BCOAPO submits that the Commission must consider the Application under section 45 of the Act on its 


merits as there is nothing in law that requires the Commission to approve unbundling.  According to 


BCOAPO it is the balancing of costs and benefits that ultimately determines whether the requirements 


of section 45 are met.  The implementation and operation costs must be weighed against the benefits of 


energy supply choice, rate stability and the potential for reduced energy costs (Argument, para. 29-30). 


 


In BCOAPO’s view, the majority of the implementation and operating costs are the responsibility of 


residential customers regardless of whether they take advantage of the Residential Unbundling program.  


It notes that the implementation costs are significant and total $12.5 million of which $1.4 million has 


already been approved by the Commission.  The ongoing operating costs are estimated to be 


$3.6 million over three years of which $3 million is allocated to education.  Residential customers will 
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be responsible for all the education expenses with only a portion of the remaining costs to be recovered 


from marketers (Argument, paras. 30-31). 


 


BCOAPO submits that the benefit for customers resulting from access to choice of energy suppliers is 


uncertain as customer demand for this alternative has not been demonstrated.  The number of energy 


suppliers is limited to a possible maximum of six marketers however it is unclear whether they all will 


participate or even the services that may be available.  BCOAPO points out that only 60 percent of those 


surveyed by Terasen Gas indicated an interest in choice per se with low costs involved (Argument, 


para. 40). 


 


BCOAPO further observes that although the commercial program has been in place for some time, it has 


not stimulated residential customers to demand similar options.  There has not been such a positive 


response to the Commercial Unbundling market (Argument para. 46). 


 


On the issue of rate stability, BCOAPO notes that the Retailer Group has provided little, if any, evidence 


to indicate that their offerings provide increased rate stability benefits over the existing rate structure 


that would justify incurring the costs proposed in the Application.  It submits that Terasen Gas and the 


RG appear to view the availability of stable rate options as the major benefit to consumers.  It points out, 


however, that the Commodity Cost Reconciliation Account (“CCRA”) and the MCRA are two programs 


that are already in place which provide this protection against commodity cost volatility.  The BCOAPO 


adds that the SRO, which it supports, offers a similar protection but states later in its discussion of 


“possible savings” that only 8,000 out of 700,000 customers (or about 1 to 1.5 percent) have taken 


advantage of this offering (Argument paras. 52, 53, 59 and 69). 


 


In BCOAPO’s view, the final benefit, the potential for energy cost savings exists but there is no 


guarantee and customers are just as likely to pay more than the default rate as they are to obtain a cost 


reduction in their annual energy bill.  In BCOAPO’s submission, considering the magnitude of the costs, 


the benefits are tenuous at best (Argument paras. 60; 65). 
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BCOAPO concludes that absent the existence of the government's interest expressed in the Energy 


Policy, Residential Unbundling cannot be justified.  It submits that the Retailer Group has produced no 


independent evidence to support Residential Unbundling and that Residential Unbundling will require a 


significant cross subsidy from a large majority of customers not in the program.  In BCOAPO's view, 


the RG has relied on government policy as justification and even if this program is approved, the 


marketers may only participate if the structure presents a suitable business model that includes the 


elimination of the SRO (Argument paras. 72, 73 and 84-86). 


 


Retailer Group 


 


The Retailer Group is for the most part supportive of the Terasen Gas Application.  It does not address 


the issue of justification of the Residential unbundling program in its Argument.  In Reply, the RG 


responds to Paragraph 40 of the BCOAPO Argument.  While it agrees with BCOAPO that Terasen Gas’ 


survey results reflect a lack of customer knowledge about the definition and mechanics of Residential 


Unbundling, it submits that one could reasonably expect that greater consumer familiarity of this subject 


would result in an increased level of interest.  The RG further submits that a survey indicating that 60 


percent of consumers consider choice is important and agrees with Terasen Gas that this represents a 


significant level of interest.  The RG states it believes that Residential Unbundling should occur as soon 


as possible to provide consumers the necessary tools to protect themselves from rising prices (Reply, 


pp. 1-3). 


 


MEMPR 


 


The MEMPR supports the development of a Residential Commodity Unbundling program in British 


Columbia.  It is the position of MEMPR that the Residential Unbundling program will provide value to 


natural gas customers and promote a competitive residential natural gas market.  The MEMPR supports 


the implementation of Residential Unbundling in a responsible and cost effective manner with an 


emphasis on consumer protection (Argument, p. 9). 
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CEG 


 


With certain exceptions, CEG supports the Application as revised by Exhibit B-7 on June 22, 2006.  In 


CEG’s submission the evidence clearly indicates that the Commercial Unbundling program is a success 


as there is strong acceptance of the Gas Marketers’ product offerings.  It submits that among the 


commercial customers who have opted to switch to a competitive marketer are many residential 


customers who are represented by groups of condominium owners.  In CEG's view this level of interest 


can be extrapolated to the single unit homeowner market.  It concludes, therefore, that there is no reason 


to believe that the residential market will be any less receptive than the commercial segment (Argument, 


p. 1). 


 


Mr. Jean Binette 


 


Mr. Binette is opposed to the Application.  He submits that there is an issue of fairness as the proposed 


Residential Unbundling plan is at direct odds with the Commission’s mandate that requires it to protect 


natural gas consumers from unnecessary energy costs (Reply Argument dated July 6, 2006). 


 


Commission Determination 


 


The Commission Panel agrees with the BCOAPO that neither Energy Policy Action #19 nor the 


Commission's 2003 Decision approving Commercial Bundling is binding upon it.  The Commission 


Panel bases its determinations on the merits of the Application. 


 


The Residential Unbundling program provides customers with competitive choices for their gas supply 


needs.  The availability of a variety of competitive open market choices is viewed by the Commission 


Panel as having significant value and benefit to residential customers.  Market survey results performed 


by TGI indicated that 60 percent of respondents found value in having a choice of natural gas suppliers 


and more energy options.  These results suggest a positive inclination to choice even though about only 


10 percent of the survey respondents were initially aware of the concept of unbundling. 
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The Commission Panel accepts that the Commercial Unbundling program provides an  indicator of 


likely positive consumer interest that can be expected for the Residential Unbundling program.  Initially 


the commercial program showed customers to have little interest in such an alternative but over two 


years the program has expanded from 2 percent to 20 percent which is a significant reaction.  This 


momentum indicates that customer education is extremely important to promote awareness and the level 


of market share indicates that customers consider this rate alternative to have value.  As customers gain 


more knowledge about the program, participation levels should ramp up in a pattern similar to small 


business customers. 


 


In addition the trade-off between costs and benefits is in favour of Residential Unbundling.  It is true 


that some customers will be paying for the program even though they choose not to have a contract with 


a Gas Marketer but rather to continue as customers of TGI.  However the choice of residential 


unbundling can be considered as an exercisable option which customers may decide to activate at 


anytime based on their risk profile or assessment of energy market conditions.  As with any option there 


is a premium or cost if unexercised, but in this case it is not significant. 


 


TGI estimates that an individual customer will pay about $10 per year or less than $1 per month for the 


option value.  Since potentially all residential customers benefit, it is reasonable that all customers 


should contribute to the overall cost. 


 


The Commission Panel concludes that the Application as revised by Exhibit B-7, subject to the 


exceptions discussed later in this chapter, is in the public interest.  The Commission Panel accepts the 


implementation cost estimate of $12.5 million in total, and the estimate of annual operating costs of 


$0.6 million.  The Commission Panel accepts the estimate of $3.0 million for customer education for 


2008, but will expect Terasen Gas to address the education funding for 2009 and subsequent years in its 


post implementation review in 2008. 
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3.2 Outstanding Implementation Issues 


 


Several implementation issues remain in dispute.  All were examined at the public hearing.  They 


include the following: 


 


• Stable Rate Option 


• Independent Dispute Resolution Process and Fee 


• Amount of the Performance Bond for Gas Marketers 


• Electronic and Voice Signatures for New Contracts and Contract Renewals 


• Confirmation Letter and the 10- day Cooling Off Period 


 


3.2.1 Stable Rate Option


 


Terasen Gas has marketed the SRO to residential customers for 2004 and 2005 as a one year fixed 


commodity rate offering over the calendar year, that the SRO is priced at a premium to the residential 


default rate.  It is provided on a first come first served basis in a short sign-up window beginning in 


November and is capped at 20,000 customers. 


 


Terasen Gas 


 


TGI says that residential customers have responded with increasing enrolment in the SRO from 


approximately 2,000 during its initial year in 2005 to 8,000 customers in 2006.  TGI requests that the 


Commission approve the SRO for 2007 and further approve the offer of the SRO for the foreseeable 


future in an unbundled environment into 2008 and beyond (Argument para. 32). 


 


In TGI's view this rate form provides educational value, more choice and serves as a benchmark for the 


unbundled marketplace.  TGI designed this alternative to mirror the products offered for sale by Gas 


Marketers so as not to impair the development of a competitive market (Exhibit B-2, BCUC IR1, 
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response to Question 6.1).  According to TGI, the cap limitation, short sign-up period and rate 


characteristics constrain the intrusion of the SRO into the competitive marketplace (Argument, paras. 


33-34). 


 


TGI provided evidence that the SRO can function in an unbundled marketplace alongside offerings from 


Gas Marketers.  It used the Northern Indiana Public Service Company as an example of a regulated 


utility that offers a stable rate option and other products in an unbundled marketplace that also permits 


seven Gas Marketers to offer commodity choice to about 50,000 customers  


[Exhibit B-2, BCUC IR1, Question 6; (T2: 58)]. 


 


In its Reply, TGI reiterates its arguments in support of the SRO.  In its view, the SRO acts as a primer 


and can coexist with Gas Marketers as it allows customers to take advantage of this service before 


making a long term commitment on a three to five year marketer offering (Reply Argument paras. 10 


and 11). 


 


BCOAPO 


 


In BCOAPO's submission, the Commission should allow TGI to continue with its current SRO offering.  


It submits that the present enrolment level of 8,000 customers represents only 1.14 percent of the 


potential marketplace and should not be a threat to the success of marketers.  According to BCOAPO, if 


choice is the only benefit to all eligible customers, there should be a full range of choice available 


(Argument, paras. 96-97). 


 


Retailer Group 


 


In the view of the RG, the SRO is an intrusive offering that will compete directly with products from 


Gas Marketers and if left in place, will allow the continued involvement of TGI in the marketplace.  The 


RG suggests that the SRO terminate by the end of the 2007 calendar year unless it is offered through an 


affiliate of TGI, operating under a code of conduct (such as the Terasen Gas Code of Conduct and 


Transfer Pricing Policy for Provision of Utility Resources and Services) (Argument, p. 4). 
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The RG submits that the Application provides for an educational program that is best suited to create 


product awareness in the marketplace, not the SRO.  In the RG's submission, the SRO is a competitive 


product that captures the customer for one year creating a barrier to choosing similar products from 


marketers.  With one entry date and no valid price comparison information that is useful to the customer, 


the SRO provides no useful educational value. 


 


In the RG's view, the continuation of the SRO serves as direct competition to marketer’s offerings and it 


is unlikely that the one year market will ever develop without the elimination of this product.  According 


to the RG, by offering this product, TGI has created an unlevel playing field with competitive marketers 


while there is no risk to TGI’s shareholders (Argument, p. 5). 


 


The RG also responded to the TGI evidence that the impact on the marketplace when the 20,000 


enrolment cap is compared to the 700,000 potential customers is relatively small.  The RG submits that 


the real comparison should be made with the 40,000 to 80,000 potential customers that are expected to 


take advantage of the Residential Unbundling program.  If that comparison is made according to the RG, 


the results indicate 25 percent to 50 percent market penetration for the SRO (Argument, p. 5). 


 


CEG 


 


CEG submitted TGI’s assumption that marketers will offer only multi-year contract terms was 


erroneous.  CEG intends to offer one year contracts if there is sufficient customer interest in this shorter 


term option.  However as TGI is the dominant supplier and enjoys a competitive advantage, CEG says 


that it will not participate in this market segment and compete against the SRO if the SRO remains in 


place (Argument, p. 2). 


 


In CEG’s view, the SRO price does not provide meaningful benchmark information to customers.  The 


market price is set at one point in time each year while marketers will be providing price offers to 


customers on an ongoing basis throughout the year.  As the SRO does not reflect current market prices, 


it is more likely to provide misleading information to customers (Argument, pp. 2-3). 







 
 


39 
 
 


 


 


According to CEG, the default customers or those that remain with TGI and do not take advantage of the 


SRO receive no benefit regardless of whether the SRO price is lower or higher than marketers.  The 


SRO is not perfectly hedged as TGI must estimate the volume taken up by customers and the net gain or 


loss is transferred to the CCRA.  Therefore in CEG’s view, the net losses transferred to the CCRA will 


always outweigh the net gains to the detriment of TGI’s default customers. 


 


The educational value of the SRO is also suspect in CEG’s opinion.  According to CEG, the educational 


campaigns of both TGI and marketers will provide residential customers with the necessary information 


on the availability of  new supply options. 


 


As its final point, CEG submits, like the RG, that TGI has an unfair competitive position in the 


marketplace when competing with marketers.  It argues that if Terasen Gas wants to compete it should 


do so through a non-regulated arms length entity subject to a code of conduct.  It further submits that the 


new (non-regulated) entity’s access to the billing envelope and the use of the Terasen Gas brand should 


be restricted (Argument, p. 3). 


 


MEMPR 


 


In MEMPR’s view, the SRO is a competitive barrier and therefore poses a threat to a successful 


residential unbundling program in B.C.  If TGI wants to continue with the SRO in an unbundled market 


then it should so through a non-regulated business (Argument p. 9, para. 27). 


 


Commission Determination 


 


The Commission Panel is of the view that successful launching of residential unbundling (customer 


choice for commodity supply) should be based upon a market with a “playing field” which is as level as 


possible and which at the outset gives no participant an undue advantage.  The Commission Panel 


considers that TGI’s current brand impact is significant in comparison to the Gas Marketers who are 


attempting to develop brand and product awareness.  The Commission Panel also considers that TGI’s 
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SRO offering constitutes a form of unbundling, albeit internal, as it does provide the customer with a 


supply choice. 


 


At this point in the development of residential gas commodity unbundling, Gas Marketers appear to be 


at a disadvantage when competing against the existing SRO which has been marketed under the TGI 


brand for the last two years.  The Commission Panel concludes that it would detrimental to the 


development of a robust competitive market if the SRO were to be permitted to continue in its present 


form beyond 2007. 


 


The Commission Panel considers that product awareness and educational value are decidedly different 


concepts.  TGI argues that the continuation of the SRO will create educational value by using its strong 


brand awareness in the marketplace.  However the Commission Panel considers that the result would be 


a strong differential advantage for the SRO offered by TGI that could inhibit marketers from entering 


this shorter term market segment and possibly even the Residential Unbundling program itself.  If TGI is 


persuaded that ongoing education for commodity unbundling is of value, it can surely be undertaken 


independent of the existence of the SRO. 


 


The Commission Panel concludes that TGI has significant advantages over marketers besides its brand 


and if allowed to participate with the SRO will create an unlevel playing field.  The shareholders of TGI 


are not at risk for the losses on this product, which is decidedly different from other participants in an 


unregulated competitive marketplace.  It would be unreasonable to expect marketers to compete directly 


with the regulated host utility for unbundled gas supply services. 


 


The Commission Panel therefore concludes that the SRO must be terminated by December 31, 2007.  If 


TGI decides to participate in the unbundled residential market, it must do so  through a non-regulated 


arm’s length entity subject to the Terasen Gas Code of Conduct and Transfer Pricing Policy or Provision 


of Utility Resources and Services. 
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3.2.2 Independent Dispute Resolution Process and Fee 


 


Terasen Gas requests approval of the Independent Dispute Resolution process set out in Section 9.3 of 


the Application.  The purpose of the Independent Dispute Resolution process is to provide customers 


and Gas Marketers with a means to efficiently resolve disputes.  The independence of the arbitrator is a 


key element in the process.  Customers need the assurance that their complaints will be resolved fairly. 


 


Terasen Gas 


 


It is TGI’s position that if disputes between customer and Gas Marketer can not be resolved between the 


parties, they should be settled through arbitration.  The arbiter would be either the Commission or an 


independent party selected by the Commission.  The decision of the arbiter would be final and binding 


on the customer and the Gas Marketer (Argument, para. 38). 


 


In its Reply, in responding to the RG position on this issue, TGI submits that  the dispute resolution 


process should be efficient and result in a final determination of the disputed issue.  It argues that it 


would be a disservice to customers to have the Commission investigate compliance conditions for a 


marketer’s licence and the court determine the coincident claim for damages.  In TGI's submission, 


although customers would be encouraged to resolve disputes with a Gas Marketer first, the process 


should not discourage customers from seeking an efficient resolution to a dispute (Reply Argument, 


paras. 16-17). 


 


TGI proposes that the costs of managing the process should be shared approximately equally between 


Gas Marketers and customers.  TGI is of the opinion that customers will act responsibly and not make 


frivolous claims.  Gas Marketers would pay for their share of costs through fixed and variable 


transaction fees while the eligible customer’s share would be embedded in their cost of service.  Terasen 


Gas submits that cost sharing in this way aligns the marketer’s interest with their customers as both sides 


will have an interest in minimizing complaints (Reply Argument, para. 18). 
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Retailer Group 


 


The Retailer Group does not believe that it is the role of the Commission or TGI to oversee a dispute 


resolution or have the responsibility for arbitration.  It submits that the customer has other legal avenues 


to pursue contractual disputes that are outside compliance matters where the Commission has authority.  


The RG submits that the Commission‘s responsibility should be to review and decide upon complaints 


that only relate to a breach of compliance or other condition of the Gas Marketer’s Licence.  If a 


marketer satisfies these requirements, the complainant is free to pursue other legal remedies (Argument, 


p. 11). 


 


Nor does the RG support the imposition of fees or costs assigned to the marketer to support the 


Commission acting as an arbiter.  According to the RG, the Independent Dispute Resolution Process is a 


function of the enactment of government policy similar to the education process and the costs should be 


borne by all residential customers.  The RG also does not support a fee structure which imposes costs on 


the marketer regardless of fault and there should be some penalty applied to the customer to discourage 


frivolous and unsubstantiated claims (Argument, pp. 11-12). 


 


CEG 


 


The CEG agrees with the position of the RG.  In CEG’s opinion, it is unreasonable to apply even a 


nominal fee to a marketer if there is compliance with the Code of Conduct and contract commitments to 


both the customer and utility are being fulfilled.  If customers are not at risk for fees, the CEG submits 


that even a small proportion of customers can take advantage of the process and lodge frivolous 


complaints causing an administrative and financial burden to marketers (Argument, p. 1). 


 


BCOAPO 


 


BCOAPO agrees with TGI that the Commission is the appropriate party to run the arbitration process for 


the resolution of energy contract disputes between marketers and customers.  It is familiar with the 
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marketers involved in the unbundling program and regulates the utility that delivers the energy product 


(Argument, para. 93). 


 


BCOAPO also agrees with TGI's proposal relating to the payment of the Dispute Resolution Fee,  


BCOAPO submits that the Dispute Resolution Fee of $50 should be paid by the marketer as a cost of 


doing business.  In BCOAPO's view, the suggestion that customers would use this fee as a method to 


pursue spurious claims against marketers cannot be justified. (T275) (Argument, paras. 94-95). 


 


Commission Determination 


 


The Commission Panel concludes that the Commission, or its designate, is the appropriate arbiter of 


energy contract disputes between Gas Marketers and consumers and the most appropriate party to 


manage the dispute resolution process.  Customers will first be encouraged to resolve disputes with their 


Gas Marketer and if that fails, enter into a dispute resolution process managed by the Commission.  The 


Commission directs that the Code of Conduct be revised to require that contracts between a Gas 


Marketer and a residential customer provide that unresolved disputes are to be referred to the 


Commission or its designate for resolution or direction.  The Gas Marketer should be responsible for the 


dispute resolution fee, unless the Commission, or its designate, determines that the residential customer 


has made a frivolous complaint or, for some other reason, should be responsible for payment of the $50 


fee.  The Commission approves a fixed portion of the dispute resolution fee of $1,000 per marketer and 


a transaction fee of $50 per dispute (Exhibit B-7, p. 4). 


 


3.2.3 Amount of Performance Bond for Gas Marketers 


 


In order to be granted a Gas Marketer licence, a marketer must post a $250,000 bond or letter of credit 


with the Commission as a performance bond.  The Commission has direct access to the full amount of 


the security and may apply this sum against the outstanding expenses of a Gas Marketer in the event the 


marketer defaults on financial obligations to its customers or suppliers. 
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Terasen Gas 


 


TGI proposes a change to the existing bonding requirements for Gas Marketers operating in the 


Residential Commodity Unbundling program.  The change would result in an increase in the 


performance bonding requirement for Gas Marketers  increasing with the number of customers that a 


marketer enrols.  TGI submits that the proposed increased in the performance bonding requirement is an 


important element of consumer protection, since  it provides consumers with some assurance that funds 


will be available to fulfill a marketer’s fixed price obligations for the term of the contract.  TGI suggests 


that the intent of licencing marketers is to assure consumers that obligations under the supply 


agreements will be met (Exhibit B-7, p. 5; Exhibit B-2, IR1, Response to Question 18.4 and Argument, 


paras. 45-48). 


 


In the alternative TGI proposes that a regular credit review of the marketer’s financial condition be 


undertaken on a quarterly or semi-annual basis.  If there is evidence of the inability of a marketer to 


honour its contractual supply arrangements then the performance bond can be increased.  The amount 


would be determined on the basis of the market and credit status conditions at the time (Exhibit B-2, 


IR1, Response to Question 18.1). 


 


Retailer Group 


 


DEML gave evidence that the current level of performance bond ($250,000) is the highest level that it 


pays anywhere that it operates (T2: 177).  In the RG’s view, there is no need to increase the bonding 


requirement above the current $250,000 level to reflect consumption.  The RG submits that marketers’ 


financial health is examined by the Commission through the licensing process and imposing a higher 


bond level may discourage potential market entrants (Argument, p. 11). 
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CEG 


 


CEG submits that  the current $250,000 bond requirement or letter of credit is consistent with other 


western Canadian jurisdictions and does present a barrier to unsuitable marketers.  According to CEG, 


the gas market has matured over time so that credit worthiness is an important factor that prevents under 


capitalized companies from acquiring gas supply.  It notes that no amount of funding that can insulate 


customers from an Enron like-financial failure (Argument, p. 2). 


 


CEG further submits that under the Residential Unbundling program, TGI is the default supplier so 


customers are not at risk for the physical interruption of gas supply if a marketer failure occurs.  


Increasing the credit requirements based on the number of customers signed by a marketer would simply 


increase business costs and result in even fewer marketers participating in the program (Argument, p. 2). 


 


Commission Determination 


 


The Commission Panel finds that the current level of the Performance Bond is consistent with other 


Canadian jurisdictions.  DEML indicates that it is the highest level anywhere it operates.  The intent of 


the bond is not to pay the total outstanding costs if a marketer defaults on obligations to customers or 


suppliers, but to present a reasonable financial stability test for applicants seeking a Gas Marketer’s 


Licence.  The Performance Bond is intended, inter alia, to set a minimum financial capability standard 


for applicant organizations.  The Commission concludes that the $250,000 level for the Performance 


Bond is sufficient for the purposes of Residential Unbundling. 


 


3.2.4 Electronic and Voice Signatures for New Contracts and Contract Renewals 


 


The marketers propose that voice recording of a customer’s agreement to a contract be an acceptable 


substitute for a “wet signature” or a signed contract.  This would apply to new contracts as well as 


contract renewals. 
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Terasen Gas 


 


Article 12 of the proposed Code of Conduct sets out the requirements that TGI suggests should govern 


Telephone Marketing activities of a Gas Marketer.  It requires a Gas Marketer to forward a written 


agreement to the consumer and to obtain a signed agreement in return from the consumer (Exhibit B-1, 


Appendix 8, p. 7).  TGI would switch the customer’s gas supply once this signed agreement or an 


electronic signature was received (Exhibit B-7, p. 6).  TGI submits that customers will be more aware 


that they have entered into a legally binding contract, if a signed agreement is required rather then 


simply a voice response to a telemarketer (Argument, paras. 49 and 53). 


 


TGI further submits that voice signatures for new contracts or existing contract renewals should not be 


used during the initial years of Residential Unbundling where choice is an unfamiliar concept to most 


customers and the potential exists for a significant number of customer complaints.  TGI submitted that 


once the program is in place, this issue could be revaluated as part of the post implementation review in 


2008 (Argument, paras. 51 and 52; T2: 44). 


 


The Retailer Group introduced evidence that consisted of regulations and other documents from 


jurisdictions outside British Columbia (Exhibit C3-8).  The evidence included a set of regulations  


specific to the marketing of energy in Alberta and a Texas document1 related to the marketing of 


electricity.  DEML stated the evidence was intended to serve as examples where voice contracting was 


permitted and the supporting regulations to accommodate this option (T2: 195).  TGI submits that this 


evidence indicates voice contracting requires its own set of regulations and this channel should not be 


used in the initial years of Residential Unbundling (Argument, para. 54). 
 


1 Alberta Energy Marketing Regulation – Part 2.1 


Telephone Marketing Contract Section 16 


Marketing Contract Renewal 


Public Utility Commission of Texas 


Telemarketing Summary 


Voice Signature in Canada 


Direct Energy Marketing Limited Quality  


Assurance Practices Telemarketing, Ontario 
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TGI also observes that the modifications of the existing systems it has proposed do not include the 


provision for consumer protection measures of the type in the regulations contained in Exhibit C8-3.  


TGI offered the example of clause 11.4(1)(xii) of the Alberta Energy Marketing Regulation which 


requires that each agreement for the supply of energy that is entered into by telephone contain a 


provision that allows for the consumer to cancel the agreement within 60 days after receiving the first 


billing statement.  TGI notes that its proposed processes and system modifications do not allow for 


cancellation within this timeframe.  According to TGI, the development of the appropriate set of 


regulations for voice contracting, and their incorporation into the processes and systems used by TGI 


will delay the introduction of Residential Unbundling and potentially change the capital and operating 


expenditures for the project (Argument, para. 55). 


 


At the oral hearing, DEML also proposed a pilot project to demonstrate both that customer complaints 


would not increase and that this is an efficient method of validating the customer’s agreement to a 


contract.  TGI opposes the pilot project.  TGI submits that a pilot project does not serve any value 


without the appropriate regulations in place to govern marketing of natural gas by telephone.  Further, 


TGI submits that the pilot project is also potentially discriminatory as allowing DEML this option could 


provide preferred treatment to DEML and discriminate against other marketers (Argument, para. 56). 


 


Retailer Group 


 


The RG states that voice contracting or electronic transactions are recent developments and in mature 


jurisdictions such as Ontario voice contracting was not available in the first year of the residential 


unbundling program.  In other markets such as New York which has telemarketing regulations in place, 


energy marketers utilized this channel when the market opened.  Alberta and Texas did not initially have 


voice contracting but now have regulations in place.  In Texas voice contracting is the dominant sales 


channel.  Ohio regulatory authorities have also stated their preference for voice contracting over a “wet 


signature” (Exhibit C11-6, response to Question 8). 
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The RG submits that British Columbia has legislation in place which allows for the use of digitally 


recorded voice consent to satisfy the requirements of a customer signature.  In DEML’s opinion, many 


companies commonly use voice contracting and it is a service that consumers expect to have.  DEML 


submits that voice contracting strengthens consumer protection as it removes many of the ambiguities 


from door to door sales (Argument, pp. 6-7). 


 


As stated earlier in these Reasons, DEML proposes to undertake a pilot project for voice contracting for 


new contracts.  This would include both a customer cap and reporting requirements possibly to both TGI 


and the Commission in order to demonstrate the validity of voice contracting (T2: 270).  DEML is also 


willing to discuss with the Commission and all stakeholders the voice contracting process and the audit 


methods to ensure consumer protection (Argument, p. 7). 


 


The RG submits that the regulatory requirements applicable to new contracts differ from those which 


apply to renewal contracts in most jurisdictions.  This is due to what the RG describes as “a clear 


difference” between the relationship from a consumers perspective and accordingly from the perspective 


of consumer protection.  The RG supports the immediate implementation of voice contracting for 


contract renewals.  In its submission, such an approach reflects an existing relationship between the 


parties as the customer has been receiving service for up to five years before a contract renewal is 


necessary.  The marketer receives a more immediate response before the expiry of the contract (as much 


as 30 days before),  which increases the accuracy of any exchange of information with TGI.  The RG 


submits that the result is a more efficient contracting process that is used effectively in other markets to 


enhance the business experience with the customer (Argument, pp. 7-9). 


 


In discussing the issue of voice contracting regulations and requirements from other jurisdictions, and 


the introduction a set of similar rules in British Columbia, Mr. MacIntyre indicated that “I think it could 


be included in the code of conduct for marketers.”  However, DEML did not present any evidence with 


respect to suggested details of the process, the documentation available to the customer under a voice 


contracting arrangement or the means of interfacing with TGI’s process and systems proposals. 
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Mr. Potter stated that ES does not use voice contracting for new contracts.  He described the ES renewal 


process as follows: 


 


“On the renewal side,…when the [contract term]comes due, we send out a paper 


package that says, ‘Here’s your renewal package, here are your options -- you can 


cancel, you can renew, et cetera.’  And they can either sign it or send it in, or we can 


follow up and we can go through a scripting process.  So I think, just for clarity, we 


don’t currently use it for new contracts.  We use it as receiving consent, or in 


writing,...” [T2, p. 198]. 


 


CEG 


 


CEG does not presently use either electronic or voice signature for either new gas supply contracts or 


customer renewals.  Notwithstanding that CEG submits that voice and electronic signature contracting 


should not be prohibited.  In CEG's view if there is a clearly defined script for a voice contract, a 


customer can more easily understand a plain language verbal offer than a written contract.  CEG submits 


that electronic signature of internet based contracts is widely accepted and should be a permitted method 


of completing a contract (Argument, p. 2). 


 


BCOAPO 


 


BCOAPO has serious reservations about the use of voice contracting or voice renewals at this time.  In 


BCOAPO’s view, protecting the consumer is the main concern.  It points to the evidence of Mr. 


MacIntyre that there is no detailed legislation in British Columbia comparable to the Fair Trading Act of 


Alberta which provides such protections (Argument, paras. 98-99). 


 


Commission Determination 


 


The Commission Panel considers that it does not have sufficient detailed evidence of adequate consumer 


protection measures under a voice contracting arrangement, and concludes that approving of voice 
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contracting would be premature at this time.  In particular, the Commission Panel believes that the 


customer should have in hand a hard or electronic copy of the full, detailed contract that was verbally 


agreed to, prior to receiving the Confirmation Letter from Terasen Gas.  However, the Commission 


Panel also considers that voice contracting can be an efficient business process under appropriate 


circumstances.  With sufficient evidence and appropriate regulatory requirements to be set out in the 


Code of Conduct or otherwise, and particularly if the process proposed did not require changes to 


Terasen’s system development scope and timetable, the Commission would be prepared to revisit this 


matter in the future.  The Commission Panel encourages Terasen Gas to include the matter in its ongoing 


consultations with Gas Marketers. 


 


With one modification, contract renewals will be governed by proposed Article 12 of the Code of 


Conduct.  The Commission Panel will allow electronic signature for customers committing to new 


contracts or renewing existing contracts.  TGI is directed to amend Article 12 accordingly. 


 


3.2.5 Confirmation Letter and the 10-Day Cooling Off Period 


 


The 10-day cooling off period allows a customer time to review a contract commitment and cancel an 


agreement without penalty.  The Confirmation Letter is sent out by Terasen Gas after notification from 


marketer that a transaction with a customer has been completed and includes a provision to cancel that 


contract.  The letter alerts the customer that a commodity gas contract has been entered into with a 


marketer and TGI is no longer providing that service.  However in order for this process to be effective, 


the customer must be provided with enough time to respond to the letter once it is received (Terasen 


Argument, p. 17). 


 


In the Application TGI proposed a change to the Code of Conduct to introduce the requirement of a 


Confirmation Letter and a ten-day cooling off period that is specific to residential customers (Exhibit 


B-1, p. 69).  TGI listed “Confirmation Letter-10 day cooling off period” as an updated item in its 


Application Update, but one for which it understood there was no dispute (Exhibit B-7, p. 2).  In 


Argument, it acknowledged that there were questions respecting the ten day cooling off period and that 


there does not appear to be agreement among all participants on this issue (Argument, para. 58). 
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Terasen Gas 


 


TGI commits to a service level standard of  two business days from the marketer’s enrolment request for 


the generation of the Confirmation Letter.  TGI proposes that the ten days forming the cooling off period 


will be counted on a calendar basis from the date of the Confirmation Letter and include weekends and 


statutory holidays (Argument, para. 60). 


 


According to TGI, the ten-day cooling off period cannot be lengthened as TGI requires some time 


period to finalize the marketer supply requirement and marketers must arrange for the start of gas flows 


on the first day of the month.  In order to support a monthly entry process, TGI requires 30 days prior to 


the monthly gas flow date.  The processing includes the 2 business days to produce and mail the 


Confirmation Letter, the ten-day cooling off period followed by approximately five days for TGI to 


calculate and complete the marketer supply requirement, which is in turn followed by approximately 13 


days for Gas Marketers to arrange for gas supply for the first day of the following month.  TGI submits 


that any extension of the cooling-off period reduces the period available to marketers (Argument, 


para. 60; Reply Argument, para. 21). 


 


Retailer Group 


 


In Argument, the RG clarified its support for the additional cooling off period proposed by TGI.  It 


referred to the Business Practices and Consumer Protection Act which stipulates a requirement of a ten 


day cooling off period to commence from the date of signing of the contract.  In addition, it says that 


TGI has proposed to issue a Confirmation Letter to the customer within two “deemed” business days 


from the date it received an enrolment transaction request from the Gas Marketer.  Once the 


Confirmation Letter is sent by TGI, the customer has an additional ten calendar days to cancel the 


contract without penalty.  In RG’s view this amounts to 22 days for the customer to cancel the contact 


and that is well beyond the ten-day cooling-off period.  The RG does not oppose this proposal provided 


that it applies only to residential customers and the Compliance Letter is deemed to have been sent to the 


consumer within two days of the enrolment request to TGI (Argument, p. 10). 
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BCOAPO 


 


The issue of the ten day cooling off period is only of serious concern to the BCOAPO if Voice 


Contracting and Voice Renewals are permitted.  In the case of wet signature agreements, on the 


evidence of Mr. Potter, customers are immediately provided with a copy of their contract.  In such 


circumstances, the 12 day cooling off period suggested at the oral hearing is satisfactory to the 


BCOAPO (T2: 249; 252 and Argument, para. 100). 


 


In the case of Voice Signatures, BCOAPO requests the Commission consider applying a ten-day cooling 


off period beginning at the time the customer actually receives a copy of the contract.  In the alternative, 


BCOAPO requests that the Commission put in place a timeframe that incorporates 16 days from TGI 


mailing the Confirmation Letter.  BCOAPO submits this would allow six days for mail delivery to rural 


areas and ten days for the cooling-off period (Argument, paras. 101 and 102). 


 


Commission Determination 


 


The Commission Panel accepts TGI's proposal of a ten day cooling off period.  The Commission Panel 


directs Terasen Gas to establish systems that will allow it to generate the Confirmation Letter within  


a two business day service level standard following notification of a transaction request from the 


marketer.  For greater certainty, Confirmation Letters will be generated for contract renewals as well as 


for new contracts.  The Confirmation Letter is to inform the consumer of the consumer's ability to cancel 


the contract within ten calendar days from the date of the letter.  Terasen Gas will also include historical 


pricing information in the Confirmation Letter and a guide to the pricing depositor website that provides 


Gas Marketers’ price information.  The Commission directs Terasen Gas to provide the current 


residential gas commodity default rate, five years of historical price information on the residential 


default rate and a discussion of how the default rate is variable and subject to change in the future, so 


that customers can make an informed choice on energy supply options. 
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4.0 ISSUES NOT IN DISPUTE BUT THE SUBJECT OF COMMENTS IN ARGUMENT OR 


REPLY 


 


4.1 Consumer Education and Utility Branding of Customer Education Material 


 


Terasen Gas 


 


Terasen Gas agrees that a collaborative process that includes all stakeholders should be formed to 


develop educational materials.  TGI intends to solicit input from the RG, CEG, BCOAPO and 


Commission staff in developing the messaging and delivery of consumer education in order to maintain 


a balanced and neutral representation of consumer choices (Exhibit B-7; Reply, para. 23). 


 


TGI disagrees with the RG that educational materials and messages should not be branded due to a 


potential for consumer confusion.  According to TGI, branding of educational material with a balanced 


and neutral message will help to raise awareness and interest in Residential Unbundling, legitimize the 


role of marketers, and minimize customer confusion.  In its evidence and its submissions TGI expressed 


the view that customers look to the utility to supply information on natural gas and removing the 


Terasen Gas branding from the customer education material will diminish the effectiveness of efforts to 


promote consumer confidence in commodity choice, and to address concerns about ongoing service 


reliability and the role of Gas Marketers (T2: 57-58 and Reply Argument, paras. 23-29). 


 


TGI understands that at this time Gas Marketers are not seeking access to bill inserts distributed by the 


utility. 


 


Retailer Group 


 


In the RG’s view, educational material should not be branded by the utility as it leads to customer 


confusion (T2: 57).  According to the RG, such confusion would be minimized if TGI formed an 
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unregulated affiliate bound by a code of conduct and branded differently from the distribution company 


(Argument, p. 3). 


 


Commission Determination 


 


The Commission concludes that utility branded sponsorship of the customer educational material will 


lend appropriate credibility to the developement of the Residential Unbundling program during the 


implementation phase.  TGI is directed to include this issue as part of the collaborative process. 


 


4.2 Customer Choice Fee – Transfer to Midstream Cost Reconciliation Account 


 


Terasen Gas 


 


In the Application Update (Exhibit B-7), TGI changed its position on the Customer Choice Fee from 


that set out in the Application (Exhibit B-1, Section 10.1.1, p. 80).  It now agrees with stakeholders that 


stranded costs and benefits should be transferred to the MCRA and then recovered through rates from all 


residential and commercial customers eligible for commodity unbundling (Argument, paras. 19-20). 


 


BCOAPO 


 


BCOAPO submitted that it believes cost causality or user pay is the preferable way to recover costs like 


stranded gas costs, but stated that in the absence of a cost causality model the proposal to recover 


stranded gas from the MCRA presents the best consumer option. 


 


MEMPR 


 


The MEMPR submits that the stranded gas costs should be transferred to the MCRA and all customers 


eligible for the program should bear the cost (Argument, paras. 26-27). 
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Retailer Group 


 


The RG also supports the new TGI position that stranded costs and credits should be transferred to the 


MCRA (Argument, pp. 5-6). 


 


Commission Determination 


 


The Commission Panel agrees with TGI, MEMPR and the RG.  TGI is to transfer stranded costs and 


benefits to the Midstream Cost Reconciliation Account for recovery through rates from all residential 


and commercial customers eligible for commodity unbundling. 


 


4.3 Enrolment Cap 


 


Terasen Gas 


 


It is TGI’s position that the enrolment cap is a contingency item that would be requested from the 


Commission in the event significant processing problems materialize or other unforeseen events.  At this 


point Terasen Gas states that it is simply alerting participants to the possibility that an unforeseen event 


may occur to cause it to seek relief from the Commission.  The Commission need not make an order at 


this time and it is not considered in dispute (Exhibit B-1, p. 35; T2: 47; T2: 148). 


 


According to TGI, it is premature to establish the procedure that has to be followed or the level of the 


cap.  It is not possible to establish the enrolment restriction before May 1, 2007 as any problems related 


to process will not be identified until after that date.  If TGI initiates such a request, the specific reasons 


and conditions will be known (Argument, para. 24-25). 
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MEMPR 


 


MEMPR submits that in any TGI application to introduce an enrolment cap all interested parties must be 


provided with an opportunity to intervene as the success of the program is limited by this action.  If there 


are operational issues and a cap is required, it should be short term in nature to minimize disruption 


(Argument, paras. 14-16; Exhibit B-1, p. 38, MEMPR IR1, Question 10.1). 


 


Retailer Group 


 


The RG is not opposed to TGI’s request to impose an enrolment cap provided this restriction is 


established before May 1, 2007.  Although the RG recognizes that system failures or process matters 


may arise that require this action in the short term, RG requests that  requests for enrolment restrictions 


be subject to public comment prior Commission approval (Argument, pp. 12-13). 


 


Commission Determination 


 


The Commission Panel recognises that an enrolment cap contingency item may be necessary.  However, 


TGI is not requesting a decision on this item at this time.  Accordingly, any Commission decision on the 


appropriate process should take place when and if TGI applies for an enrolment cap. 


 


 4.4 Waiver of Cooling Off Period for Small Commercial Customers


Retailer Group 
 


DEML proposes that the Code of Conduct be changed for small commercial customers with annual 


consumption over 2000 GJ.  According to DEML, these are sophisticated customers who should have 


the ten-day cooling-off period removed (Argument, p. 12). 
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Terasen Gas 


 


In Reply, TGI referred to the view that it expressed in its response to RG IR1, Question 27 (Exhibit B-2) 


that it would be appropriate to waive the ten-day period for “sophisticated small commercial customers 


who, in aggregate, have more than the Low Volume Consumer threshold, but have individual premises 


where the consumption is less than 2000 gigajoules per year”.  TGI suggests adding revised wording to 


the Code of Conduct or alternatively that the gas marketer can ask the commercial customer to waive the 


ten-day cooling off requirement as part of the supply agreement.  TGI prefers the latter option (Reply 


Argument, para. 42). 


 


Commission Determination 


 


This issue should be brought forward in a separate application, as the issue is not directly related to the 


Residential Unbundling application currently before the Commission. 


 


 


 


 


Dated at the City of Vancouver, in the Province of British Columbia, this     14th       day of August 2006. 
 
 
 
 
 
 


 Original signed by: 


  A.W. Keith Anderson 
  Commissioner 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  C-6-06 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


for Approval of a Certificate of Public Convenience and Necessity  
for the Residential Commodity Unbundling Project  


 
BEFORE: A.W.K. Anderson, Commissioner August 14, 2006 
 
 


CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY 
 
WHEREAS: 
 
A. On November 25, 2002, the Government of British Columbia issued its energy policy, “Energy Plan for our 


Future: A Plan for BC.”  Policy Action #19 stated, in part, that “The Utilities Commission Act will be 
amended in spring 2003 to allow direct natural gas sales to low-volume customers, and to require the 
licensing of marketers who serve those customers”; and 
 


B. On March 16, 2005, Terasen Gas Inc. (“Terasen Gas”) submitted its report entitled Commodity Unbundling 
Post Implementation Review and Next Steps (the “Report”) that presented a review of the Commercial 
Unbundling Program to date with suggestions for improvement and refinements to enhance its effectiveness; 
and 


 
C. On April 8, 2005, the Commission held a workshop on the Commercial Commodity Unbundling Program at 


which Terasen Gas presented the Report and stakeholders were invited to provide their comments.  Gas 
Marketers requested that the Residential Unbundling Program be introduced as soon as it is feasible; and 


 
D. Commission Order No. G-66-05 dated July 7, 2005 approved $300,000 in deferral account funding for 


Terasen Gas to complete market research and the review and validation of the business model rules for the 
Residential Unbundling Program and also the timeline leading to a Certificate of Public Convenience and 
Necessity (“CPCN”) application by March 2006; and 


 
E. Commission Order No. G-110-05 dated October 31, 2005 approved additional deferral account expenditures 


of $1,053,800 for Terasen Gas to complete the scoping and business systems analysis work to enable the 
filing of a CPCN application for the Residential Commodity Unbundling Project with the Commission by 
March 2006; and 


 
F. On April 13, 2006, Terasen Gas applied for approval of a CPCN for the Commodity Unbundling Project for 


Residential Customers pursuant to Section 45 of the Utilities Commission Act (the "Application”) , to 
implement effective November 1, 2007, unbundling for residential customers in its service territory 
(excluding Fort Nelson and Revelstoke).  Terasen Gas expects that the additional capital expenditure will be 
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$11.1 million for a total of $12.5 million.  The Application also requests Commission approval of a deferral 
account mechanism for cost recovery of the implementation and operating costs, and changes to tariffs and 
agreements to support the Residential Commodity Unbundling Project; and 


 
G. Commission Order No. G-46-06 dated April 28, 2006 determined that the Application would be examined 


through an Oral Public Hearing as set out in the Regulatory Timetable attached to the Order; and 
 
H. Commission Order No. G-69-06 dated June 16, 2006 revised the Regulatory Timetable; and 
 
I. On June 22, 2006 Terasen Gas updated its CPCN Application by addressing several outstanding issues in the 


Application; and 
 
J. The Commission has considered the Application, the evidence and the submissions presented to it, and has 


determined that the Residential Commodity Unbundling Project is in the public interest subject to the 
conditions and changes that are set out in this Order and the Decision that is issued concurrently with the 
Order. 


 
NOW THEREFORE the Commission orders as follows, pursuant to sections 45, 46, 59, 60 and 61 of the 
Utilities Commission Act: 
 


1. A Certificate of Public Convenience and Necessity is granted for the Residential Commodity Unbundling 
Project for residential customers in all Terasen Gas service areas, excluding Fort Nelson and Revelstoke, 
effective November 1, 2007. 


 
2. The Residential Unbundling Deferral Account spending authorization is increased by $11.1 million from $1.4 


million to $12.5 million.  Included in the $11.1 million is $0.5 million required to modify existing revenue 
accounting and financial reporting processes to support the Residential Commodity Unbundling Project. 


 
3. Implementation and operating costs for the Residential Commodity Unbundling Project are to be recovered 


using deferral account treatment as set out in the Application.  The proposed deferral account mechanism, 
cost recovery rider and the proposed Group Fee, Customer Bill Fee and Confirmation Letter Fee set out in 
section 10.2 of the Application are approved. 


 
4. Bad Debt treatment for the Residential Commodity Unbundling Project is approved under the same terms as 


approved by Commission Order No. G-25-04 for Commercial Unbundling.  A zero incremental bad debt 
factor is to apply to unbundled residential customers for the initial period of Residential Commodity 
Unbundling Project.  Terasen Gas is to establish a deferral account to record the dollar difference between the 
actual bad debt experience and the 0.30 percent of the gross revenue received from residential unbundled 
customers. 


 
5. The existing Notice of Appointment of Marketer form developed for the Commercial Unbundling program is 


approved for use with the Residential Commodity Unbundling Project.  The new Rate Schedule 1U that 
outlines the Residential Unbundling service; a revised Base Purchase/Sale Agreement between Gas Marketer 
and Terasen Gas, changes to Terasen Gas’ General Terms and Conditions as set out in Appendix 11 of the 
Application and Rate Schedule 1X are approved. 
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6. The Residential Unbundling Business Model and Business Rules in Appendix 6 of the Application are 


approved. 
 
7. The request to continue the Stable Rate Offering (“SRO”) after 2007 for the foreseeable future is denied.  


Terasen Gas is to terminate the SRO program no later than December 31, 2007. 
 
8. The Code of Conduct changes set out in section 9.2 of the Application with the exception that the 


Independent Dispute Resolution Process and Fees for the Residential Commodity Unbundling Project are 
approved as set out in subsection 3.2.2 of the Decision.  Voice signatures for new contracts and contract 
renewals are not approved.  Electronic signatures are approved for new contracts and contract renewals.  The 
10-day Cooling Off Period and the issuance of the Confirmation Letter are approved as set out in section 3.2.5 
of the Decision. 


 
9. The Code of Conduct is amended to require that contracts between a Gas Marketer and a residential customer 


will include a provision that all disputes arising out of the contract will be referred to and resolved by 
arbitration administered by the Commission or other body appointed by the Commission for purposes of 
resolving such disputes, and conducted according to the Commission’s rules for the resolution of such 
disputes. 


 
10. The request to increase the amount of the Performance Bond is denied.  The Performance Bond as a 


requirement for a Gas Marketer’s Licence will remain at $250,000. 
 
11. The Customer Education Plan as set out in section 8 of the Application as modified by section 2.2 of the 


Decision, is approved.  Terasen Gas will consult with Gas Marketers and other stakeholders, and with 
Commission staff, in the development of the Customer Education Plan. 


 
12. Terasen Gas will comply with the other directions and conditions that are set out in the Decision that is issued 


concurrently with this Order. 
 
13. Terasen Gas will file with the Commission quarterly progress reports on the Residential Commodity 


Unbundling Project schedule and costs, followed by a final report on project completion.  Terasen Gas will 
determine the form and content of the reports in consultation with Commission staff. 
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DATED at the City of Vancouver, in the Province of British Columbia, this     14th     day of August 2006. 
 
 BY ORDER 
 
 
 Original signed by 
 
 A.W.K. Anderson 
 Commissioner 
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LIST OF ACRONYMS 


 
 


ABSU Accenture Business Services for Utilities 


Act The Utilities Commission Act 


AFUDC Allowance for Funds used during Construction 


Application Terasen Gas’ Application for the approval of a CPCN for the 
Commodity Unbundling Project for Residential Customers 


BCOAPO BC Old Age Pensioners Association, et al. 


BCUC British Columbia Utilities Commission 


CCRA Commodity Cost Reconciliation Account 


CEG  CEG Energy Options Inc. 


Code of Conduct Gas Marketer Code of Conduct 


CPCN Certificate of Public Convenience and Necessity 


DEML Direct Energy Marketing Ltd. 


Energy Policy Energy for Our Future: A Plan for BC 


ESBC Energy Savings B.C 


ESM Essential Services Model 


FTE Full time equivalents 


Gas Flow Date The date customers start receiving gas under the program 


KTC Knowledge Tech Consulting 


MCRA Midstream Cost Reconciliation Account 


MEMPR Ministry of Energy, Mines and Petroleum Resources 


NIPSCO Northern Indiana Public Service Company 


Retailer Group; RG Direct Energy Marketing Ltd , Energy Savings B.C. 


SRO Stable Rate Option 
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LIST OF ACRONYMS 


 
 


Terasen Gas; TGI Terasen Gas Inc. 


TI Terasen Inc. 
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LIST OF APPEARANCES 
 


 
G.A. FULTON Commission Counsel 
 
C. JOHNSON Terasen Gas Inc. 
 
R. GATHERCOLE B.C. Old Age Pensioners’ Organization 
 Council of Senior Citizens’ Organizations 
 Federated Anti-Poverty Groups of British Columbia 
 End Legislated Poverty 
 Active Support Against Poverty 
 Tenants’ Rights Action Coalition 
 
J. DAVISON Ministry of Energy, Mines and Petroleum Resources 
 
G. MACINTYRE Direct Energy Marketing Limited 
 
K. MORROW CEG Energy Options Inc. 
R. MAGNESON 
 
G. POTTER Energy Savings B.C. 
 
K. MILLER Direct Energy Marketing Limited. 
 Energy Savings B.C. 
 (The Retailer Group) 
 
____________________________________________________________________________________ 
 
 
R. BROWNELL Commission Staff 
J.B. WILLISTON 
 
ALLWEST REPORTING LTD. Court Reporter 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
COMMISSION DOCUMENTS 
 
A-1 Letter dated April 27, 2006 filing Order No. G-46-06, Notice of Workshop,  


Procedural Conference and Regulatory Timetable  


A-2 Letter dated May 3, 2006 advising the revision and the addition of new items in the 
Regulatory Timetable 


A-3 Letter dated May 8, 2006 granting an extension to BCOAPO (Exhibit C4-2) for 
filing its Information Requests 


A-4 Letter dated May 11, 2006, filing Commission’s Information Request No. 1 to 
Terasen Gas Inc. 


A-5 Letter dated June 12, 2006 filing Commission’s Information Request No. 1 to Direct 
Energy Marketing Limited 


A-6 Letter dated June 13, 2006 filing Commission’s Draft Issue List for June 15th 
Workshop 


A-7 Letter dated June 16, 2006 and Order No. G-69-06 issuing a revised Regulatory 
Timetable 


A-8 Letter dated June 26, 2006 to Mr. Jean Binette regarding responses to Terasen Gas 
Information Requests not filed 


A-9 Letter dated June 29, 2006 requesting comments from participants as to whether or 
not it is necessary for Commission counsel to seek Leave from the Panel Chair to 
correct a photocopy error in Exhibit C3-8 


A-10 Letter dated July 18, 2006 notification not to proceed with Oral Argument 


 
 
APPLICANT DOCUMENTS 
 
B-1 Letter dated April 13, 2006 filing the Application for Commodity Residential 


Unbundling Project CPCN 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
B-2 Letter dated June 2, 2006 filing responses to: 


• Commission’s Information Request No. 1 


• BCOAPO’s Information Request No. 1 


• CEG Energy Options Inc’s Information Request No. 1 


•  Jean Binette’s Information Request No. 1 


• Ministry of Energy, Mines and Petroleum Resources’ Information Request 
No. 1 


•  Energy Savings BC’s and Direct Energy Marketing Ltd.’s Information 
Request No. 1  


B-3 Letter dated June 12, 2006 filing Information Requests on Intervenor Evidence from 
Jean Binette (Exhibit C2-3) 


B-4 Letter dated June 12, 2006 filing Information Requests on Intervenor Evidence from 
Direct Energy Marketing Limited & Energy Savings B.C. ("Retailer Group") 
(Exhibit C3-3 and Exhibit C11-3) 


B-5 Commodity Residential Unbundling Workshop - June 16, 2006 Presentation and 
Handout Materials 


B-6 Letter dated June 22, 2006 filing response to Intervenor Information Request No. 1 
(Exhibit C12-2) 


B-7 Letter dated June 22, 2006 filing update to CPCN Application, pursuant to Order 
No. G-69-06 


B-8 Letter received June 23, 2006 filing Direct Testimony of Witness Panel, Tom A. 
Loski, James Wong and Hans Mertins 


B-9 Letter dated June 23, 2006 commenting on Intervenor Jean Binette’s outstanding 
responses to Terasen Gas' Information Request on Intervenor Evidence (Exhibit B-
3) 
 


B-10 Submission at Public Hearing  - Letter dated June 22, 2006, filing no opposition 
on request by  Direct Energy Marketing Limited to file Additional Evidence 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
 
 
 
INTERVENOR DOCUMENTS 
 
C1-1 MINISTRY OF ENERGY, MINES AND PETROLEUM RESOURCES (MEMPR) – Letter 


dated May 1, 2006 advising attendance at the Workshop and Procedural Conference, 
and requesting Intervenor status for Jennifer Davison & Stirling Bates 


C1-2 Letter dated May 18, 2006 filing Information Request No. 1 to Terasen Gas 


 
C2-1 BINNETTE, JEAN - Email dated May 1, 2006 requesting Intervenor Status  


C2-2 Email received May 19, 2006 filing Information Request No. 1 to Terasen Gas 


C2-3 Email received June 8, 2006 filing Intervenor Evidence to Terasen Gas 


C2-4 Email received June 12, 2006 filing Information Request on Intervenor Evidence 


C2-5 Submission at Public Hearing  - Email received June 22, 2006 filing comments on 
request for Leave of Evidence  


C2-6 Email received June 26, 2006 filing comments on outstanding Terasen’s Information 
Request No. 1 and comments on filing Final Argument and request for advance 
ruling on admissibility of Evidence 


C2-7 Email received June 26, 2006 filing response and comments to Terasen’s letter 
(Exhibit B-9) 


C2-7R Email received June 26, 2006 filing revised response and comments to Terasen’s 
letter (Exhibit B-9) 


C2-8 Submission at Public Hearing  - Email received June 27, 2006 stating Mr. Binette 
will not appear at June 27, 2006 Public Hearing, and directing additional written 
information requests to Terasen Gas 


 
C3-1 DIRECT ENERGY MARKETING LIMITED (DEML) – Letter dated May 3, 2006 


notifying their attendance at the Procedural Conference and requesting Intervenor 
Status for Glenn MacIntyre 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
C3-2 Letter dated May 19, 2006 filing Information Request No. 1 jointly with Gord Potter 


of Energy Savings of BC to Terasen Gas 


C3-3 Letter dated June 8, 2006 filing Evidence jointly with Gord Potter of Energy Savings 
of BC to Terasen Gas (amended via e-mail dated June 9, 2006) 


C3-4 Letter dated June 21, 2006 filing response to Information Request No. 1 filed jointly 
with Gord Potter of Energy Savings of BC (ESBC) to the Commission 


C3-5 Letter dated June 21, 2006 filing response to Information Request filed jointly with 
Gord Potter of Energy Savings of BC (ESBC) to Jean Binette 


C3-6 Letter dated June 21, 2006 filing response to Information Request No. 1 filed jointly 
with Gord Potter of Energy Savings of BC (ESBC) to Terasen Gas 


C3-7 Submission at Public Hearing  - Letter dated June 22, 2006 filing request for 
Leave of Evidence 


C3-8 Submission at Public Hearing  - Letter dated June 22, 2006 attaching the new 
Evidence that DEML requested Leave to File  


C3-9 Submission at Public Hearing  - Letter dated June 23, 2006 filing response and 
comments  to Terasen’s update to the CPCN Application (Exhibit B-7) 


C3-10 Submission at Public Hearing – Received June 27, 2006, Glenn K. MacIntyre M. 
Ec., P. Eng’s biography 


 
C4-1 BRITISH COLUMBIA OLD AGE PENSIONERS' ORGANIZATION ET AL (BCOAPO) - 


Received letter dated May 4, 2006 from Richard J. Gathercole requesting Intervenor 
Status and for James Wightman of Econalysis Consulting Services Inc. 
 


C4-2 Letter dated May 4, 2006 requesting Commission to extend the Regulatory 
Timetable filing dates for Information Requests  
 


C4-3 Letter dated May 24, 2006 filing Information Request No. 1 to Terasen 


 
C5-1 CEG ENERGY OPTIONS INC.  – Fax dated May 12, 2006 requesting Intervenor 


Status by Kirby Morrow 


C5-2 Letter dated May 19, 2006 filing Information Request No. 1 to Terasen Gas 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
 
 
 
C6-1 SASK ENERGY INCORPORATED  – Online web registration dated May 12, 2006 


requesting Intervenor Status by Ken From 


WITHDRAWN – ENTERED AS EXHIBIT D-1 


 
C7-1 FORTISBC INCORPORATED  – Letter dated May 16, 2006 requesting Intervenor 


Status for Joyce Martin 


C7-2 Email dated June 8, 2006 advising that FortisBC will not be attending the Workshop 
or Procedural Conference 


 
C8-1 R.T. O’CALLAGHAN & ASSOCIATES LTD.  – Letter dated May 15, 2006 requesting 


Intervenor Status for Richard O’Callaghan 


 
C9-1 MAXEY, NELLE  – Online registration received May 17, 2006 requesting Intervenor 


Status  


 
C10-1 YOUNG, TED  – Letter received May 17, 2006 requesting Intervenor Status  


 
C11-1 ENERGYSAVINGS B.C. (ESBC)  – Letter dated for May 17, 2006 requesting 


Intervenor Status for Gord Potter, Vice President Regulatory Affairs 


C11-2 Letter dated May 19, 2006 filing Information Request No. 1 jointly with Glenn 
MacIntyre of Direct Energy Marketing Limited (DEML) to Terasen Gas 


C11-3 Letter dated June 8, 2006 filing evidence jointly jointly with Glenn MacIntyre of 
Direct Energy Marketing Limited (DEML) to Terasen Gas 


C11-4 Letter dated June 21, 2006 filing response to Information Request No. 1 filed jointly 
with Glenn MacIntyre of Direct Energy Marketing Limited (DEML) to the 
Commission 


C11-5 Letter dated June 21, 2006 filing response to Information Request No. 1 filed jointly 
with Glenn MacIntyre of Direct Energy Marketing Limited (DEML) to Jean Binette 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
C11-6 Letter dated June 21, 2006 filing response to Information Request No. 1 filed jointly 


with Glenn MacIntyre of Direct Energy Marketing Limited (DEML) to Terasen Gas 


C11-7 Letter dated June 23, 2006 filing response and comments to Terasen’s update to the 
CPCN Application (Exhibit B-7) 


C11-8 Submission at Public Hearing – Received June 27, 2006, Gord Potter, Vice 
President, Regulatory Affairs, Energy Savings BC  Biography 


 
C12-1 CANADIAN OFFICE AND PROFESSIONAL UNION (COPE) - Received letter dated 


May 25, 2006 requesting Intervenor Status for Gwenne Farrell and Lori Winstanley 


C12-2 Letter dated June 7, 2006 filing Information Request No. 1 to Terasen Gas 
 


 
 
INTERESTED PARTY DOCUMENTS 
 
D-1 SASK ENERGY INCORPORATED  – Online web registration dated May 12, 2006 


requesting Interested Party Status by Ken From 


D-2 SPENCER, JOHN J. AND JOCELYNE M.T. – Email dated May 12, 2006 requesting 
Interested Party status and follow-up email of May 24, 2006 


 
 
LETTERS OF COMMENT 
 
E-1 Letter of Comment received May 15, 2006 from Carolyn Linden, Prince George, BC 


E-2 Letter of Comment received May 18, 2006 from Regina Dalton, Abbotsford, BC 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-112-04 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc.  


for Approval of 2005 Revenue Requirements and Delivery Rates 
 


BEFORE: R.H. Hobbs, Chair  
 K.L. Hall, Commissioner  December 14, 2004 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. Commission Order No. G-51-03 approved for Terasen Gas Inc. (“TGI” or “Company”) a Negotiated Settlement 


for 2004 to 2007.  The Settlement requires TGI to hold an Annual Review each November with projections and 
forecasts provided three weeks in advance; and 


 
B. Commission Order No. G-95-04 scheduled an Annual Review for November 19, 2004 and directed TGI to file 


advance material by October 29, 2004 and to provide a copy of the material to participants in the Settlement 
discussions; and 


 
C. On October 29, 2004, TGI filed the advance material for a 2005 revenue requirement decrease of $1.0 million.  


The Commission and Intervenors issued information requests to TGI on the advance materials with the 
Company responding on November 12 and November 18, 2004; and 


 
D. At the Annual Review, participants requested additional information from TGI on the method of cost allocation 


to Terasen Gas (Vancouver Island) Inc. (“TGVI”) based on a Shared Service Management Agreement, the 
capital investment for SAP system integration, 2004 customer additions, customer security deposits and 
Ontario Securities Commission (“OSC”) compliance costs; and 


 
E. On November 26, 2004, TGI applied for approval of its 2005 revenue requirements and delivery rates pursuant 


to the terms of the 2004-2007 Negotiated Settlement (“the Application”).  The Application responded to the 
issues raised at the Annual Review and updated the Annual Review information to include the 2005 allowed 
rate of return on equity of 9.03 percent under the Commission’s automatic adjustment mechanism; and 


 
F. The Application requested approval, effective January 1, 2005, to decrease delivery rates by 0.45 percent 


resulting from a projected 2005 revenue surplus of $2.108 million.   The Application also requested approval 
for the following: 


 
• to decrease the Revenue Stabilization Adjustment Mechanism (“RSAM”) rider from $0.195/GJ to 


$0.143/GJ; and  
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• to set the Earnings Sharing Mechanism (“ESM”) rider to $0.002/GJ for customers served under Rate 
Schedules 1 and 1S and $0.001/GJ for customers served under Rate Schedule 2, 2U, 3, 3U, 23, 5, 25, 7, 27; 
and 


• to transfer the balance of the Coastal Facilities assets into rate base and finance by 67 percent debt and 33 
percent equity; and 


• to utilize customer security deposits as a substitute for short-term borrowing; and 


• to establish deferral accounts for OSC compliance costs and BCUC levies. 
 
G. Submissions were received from Weyerhaeuser Company Ltd., Teck Cominco Metals Ltd., Celgar Pulp 


Company and Canadian Forest Products Ltd. (collectively referred to as the “Inland Industrials”), the British 
Columbia Public Interest Advocacy Centre representing the BC Old Age Pensioners’ Organization et al 
(“BCOAPO”) and Avista Energy (“Avista”).  The Inland Industrials submitted that the $8 million in capital 
investment for the SAP integration should be borne entirely by TGVI, since the costs are TGVI specific and are 
being made to achieve cost efficiencies in TGVI’s operation.  BCOAPO submitted that the customer additions 
forecast is understated, customer security deposits should remain as a reduction to rate base and the provision 
for OSC and BCUC costs should be reduced.  Avista requested the Commission to disallow the Energy 
Management Services (“EMS”) program and TGI should not be allowed to market their gas supply services to 
unrelated companies.  TGI filed a response to the submissions; and 


 
H. The Commission has reviewed the Application and the submissions received. 
 
 
NOW THEREFORE pursuant to Sections 23, 60 and 61 of the Utilities Commission Act, the Commission orders 
for TGI as follows: 
 
1. The Commission approves TGI’s 2005 Revenue Requirement Application for a decrease in delivery rates 


effective January 1, 2005 as adjusted by the Reasons for Decision attached as Appendix A to this Order. 
 
2. The Commission will accept, subject to timely filing, an amended Summary of Delivery-related Rate Changes 


and Rate Impact Tables as contained in Tabs 2 and 3 of the Application conforming to the terms of the Reasons 
for Decision attached as Appendix A to this Order. 


 
3. TGI is to inform all affected customers of the final rates by way of a customer notice. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this    15th        day of December 2004. 
 


BY ORDER 
 


 Original signed by: 
 
Robert H. Hobbs 
Chair 


Attachment 
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IN THE MATTER OF  
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


 for Approval of 2005 Revenue Requirements and Delivery Rates 
 


REASONS FOR DECISION 
 
 
1.0 BACKGROUND 


 
By Order No. G-51-03, the Commission approved a Negotiated Settlement for Terasen Gas Inc. (“TGI” or 
“Company”) for 2004-2007.  The Settlement uses the 2003 Decision to establish base costs then applied specified 
drivers to determine allowed expenditure levels.  In accordance with that Order, TGI is required to hold an 
Annual Review each November with projections and forecasts provided three weeks in advance.   
 
Commission Order No. G-95-04 scheduled an Annual Review for November 19, 2004 and directed TGI to file 
advance material by October 29, 2004 and to provide a copy of the material to participants in the Negotiated 
Settlement.  TGI filed its advance Annual Review material which showed that at current rates there would be a 
projected 2005 revenue surplus of $1.0 million based on a forecast rate of return on common equity (“ROE”) of 
9.15 percent. 
 
On November 12 and November 18, 2004, TGI responded to information requests from the Commission and 
Intervenors and copied all registered participants.  Prior to the Annual Review, the Commission advised the 
utilities by Letter No. L-55-04 that the 2005 allowed ROE for a low risk benchmark utility is 9.03 percent.  TGI 
determined that the change in ROE will increase the 2005 revenue surplus to $2.1 million, which was presented to 
the participants at the Annual Review. 
 
At the Annual Review, the participants requested additional information from TGI regarding the cost allocation 
process between TGI and Terasen Gas (Vancouver Island) Inc. (“TGVI”) for the Shared Service Management 
costs as well as Core Market Administration and Ontario Securities Commission Certification Compliance costs. 
 
On November 26, 2004, TGI responded to issues raised at the Annual Review and applied for approval of 2005 
revenue requirements and delivery rates pursuant to the terms of the 2004-2007 Settlement Agreement (“the 
Application”).  Submissions were received from Avista Energy (“Avista”), the BC Public Interest Advocacy 
Centre representing the BC Old Age Pensioners’ Organization et al (“BCOAPO”) and Weyerhaeuser Company 
Ltd., Teck Cominco Metals Ltd., Celgar Pulp Company and Canadian Forest Products Ltd. (collectively referred 
to as the “Inland Industrials”) on December 1, 2004.  TGI replied to the Intervenor submissions on December 3, 
2004. 
 
2.0  ISSUES 
 


2.1 2005 Volume and Revenue Forecast 
 
TGI is forecasting an increase of approximately $4.7 million in revenues, largely due to customer growth.  
The forecast is comprised of three main components: a customer additions forecast, a forecast of average 
use per residential and commercial account, and an industrial forecast.  Underlying assumptions of the 
TGI forecast include the following: 
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• Natural gas commodity prices remain high relative to historical levels and experience some 
volatility; 


• The regional economy recovers and grows moderately for the remainder of 2004 and 2005; 


• Energy efficiency improves; 


• The competitive position of natural gas improves relative to electricity; and 


• Key industrial and transportation sectors grow, but volumes remain relatively constant due to 
increased energy efficiency. 


 
Because of a housing boom encouraged by low mortgage rates and increased consumer confidence, TGI 
is projecting 11,711 new residential customers in 2004 and forecasts 9,652 in 2005.   TGI is forecasting a 
net loss of commercial and industrial customers in 2004 for a total projected number of customer 
additions of 11,412, although the utility notes that the total number of new customers for 2004 must be 
adjusted downward to account for 1,500 new customers attached at the end of 2003, but not counted until 
January 2004.  TGI is forecasting an increase of 501 commercial customers in 2005 and a loss of 9 
industrial accounts for a total change of 10,144 new customers for 2005. 
 
During the Annual Review session concern was raised about potential biasing of the customer additions 
forecasts because of the need for an adjustment to account for customers attached to the system before the 
year-end, but not counted until the following year.  TGI, in its November 26, 2004 submission responding 
to issues raised during and subsequent to the Annual Review session, states that it is confident that it has 
addressed the process issues that caused such a large backlog of unrecorded additions at the end of 2003. 
 
TGI is projecting a residential annual use per account of 103.1 GJ for 2004, which is the same as the 2003 
normalized use per account and lower than the approved forecast for 2004.  For 2005, the utility is 
forecasting a residential use per account of 103.3 GJ per year.  The small commercial (Rate 2) annual use 
per account is projected to be 305.3 GJ for 2004 and 317.1 GJ for 2005.  These compare to a normalized 
use per account of 303.6 GJ for 2003 and an approved forecast of 300.1 GJ for 2004.  TGI expects the 
large commercial (Rate 3) annual use per account to increase slightly over the 2004 approved rate of 
3,342.4 GJ to a projected actual value of 3,488.6 GJ for 2004.  The large commercial use per account is 
forecast to decline slightly from the 2004 projected value to 3,426 GJ/year for 2005 (Exhibit B1-1, Tab 
A4, p. 7).   The large commercial transportation service use per account is forecast to be 4,981.8 GJ 
annually for 2004 and 4,975.3 GJ for 2005.  Annual industrial use, which is derived from survey data, is 
forecast to decrease slightly from 58.8 PJ in 2003 (normalized) to 57.7 PJ for 2004 and 57.6 PJ for 2005 
(Exhibit B1-1, Tab A4, pp. 7-8). 


 
BCOAPO submitted in its letter dated December 1, 2004 that TGI should increase the residential 
customer attachment projection from 10,144 to at least 10,211 which is equal to the actual customer 
attachments in 2004 less the 1,500 customers that were attached in 2003.  BCOAPO submitted that 
information provided in the information requests supported a higher number.  BCOAPO also submitted 
that the industrial forecast be revised upward based on a “...lack of substantiation for a decline due to fuel 
switching by greenhouse growers” (Exhibit C4-6, p. 3). 
 
Avista, in comments submitted on December 1, 2004, expressed surprise that TGI’s industrial forecast 
remained unchanged.  Avista stated that it was aware of four large industrials that planned to increase gas 
consumption in 2005.  Avista also disagreed with a statement that greenhouses were not shifting from gas 
to wood but only using wood as a backup fuel.  Avista stated that, in its group of customers, greenhouses 
with wood burning capability are using wood as a primary energy source (Exhibit C5-3, p. 1). 
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TGI, in reply to the BCOAPO and Avista, submits that the number of residential additions is reasonable 
and that its record of forecasting additions has been good.  TGI concurs that the provincial economy is 
strong but argues that the forecast reflects, in part, the shift in housing starts to multi-family dwellings 
where TGI has historically had a lower market share than for detached dwellings (Exhibit B1-9, p. 6).   


 
With respect to its Industrial Volume forecast, TGI submits that its forecast volumes reflect consideration 
of the probable range of natural gas prices for 2005.  The primary source of information for TGI in 
forecasting industrial volumes was its customer survey conducted over the summer of 2004.  TGI notes 
that its survey received responses from 35 percent of its industrial customers.  The survey results showed 
a decrease between the 2003 actual and the 2004 projected volumes, and a small increase between 2004 
projected and the 2005 forecast volumes (Exhibit B1-9, pp. 7-9). 
 
The Commission Panel accepts the 2005 volume and revenue forecasts of TGI as set forth in Exhibit 
B1-1.   


 
 


2.2 Code of Conduct and Transfer Pricing Policy 
 
No issues were raised specifically with regard to the Code of Conduct and Transfer Pricing Policy.  Both 
TGI’s internal and external auditors concluded that nothing had come to their attention that caused them 
to believe that the utility is not in compliance with the Code of Conduct and Transfer Pricing Policy.   
 
However, in comments filed December 1, 2004 with respect to TGI’s Energy Management Services 
(“EMS”), Avista commented that it believed that TGI should not be allowed to market its EMS to 
unrelated companies.  Avista submitted that subsidized resources of the utility are competing with 
established non-regulated entities and that the amounts allocated to the EMS programs seem unreasonably 
small.  Avista suggested that, if the program was allowed to continue through 2005, the Commission 
should establish a much higher revenue ‘floor’ (e.g. $2,000,000 per year) before the utility would share in 
EMS earnings and that, beyond 2005, the EMS program should be disallowed. 
 
TGI, in its reply to Avista, submits that it has charged current EMS services to customers on the basis of 
“free market prices”.  TGI also submits that it is offering service to Pacific Northern Gas Ltd. (“PNG”) 
and one of PNG’s customers and does not intend to offer the service to customers within its own service 
territories. 
 
The Commission Panel notes that the Code of Conduct for TGI states that the price for all transfers of 
assets or services shall be determined in accordance with the Company’s Transfer Pricing Policy.  TGI’s 
Transfer Pricing Policy filed with the Commission states that, where no tariff rate exists, the Transfer 
Price will be set at either the full cost or, where feasible and practical, the competitive market price, 
whichever is greater.   
 
Both the internal and external auditors have found no breach of the Code of Conduct or the Transfer 
Pricing Policy.  TGI has argued that it is charging a competitive market price and it is not offering the 
service to customers within its own service areas (Exhibit B1-9, p. 4).   
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2.3 Core Market Administration Expense 
 
As per TGI advance Annual Review material, the Core Market Administration Expense (“CMAE”) for 
TGVI was $100,000 annually prior to the restructuring of TGI and TGVI.  However, after the integration 
the cost has increased to $356,000 for 2004 as a result of TGI assuming all gas supply related activities. 
In response to a Commission information request, TGI confirmed that the current allocation percentage of 
the CMAE would be 80 percent, 19 percent, 1 percent for TGI, TGVI, Terasen Gas (Whistler) Inc. 
(“TGW”).  TGI proposes to continue with these allocation percentages for 2005 and beyond (Exhibit B1-
2, BCUC IR 20.5).   
 
TGI revised the CMAE allocation to 10 percent to TGVI, 1 percent to TGW and the remaining 89 percent 
to TGI (Exhibit B1-7, p. 3). 
 
The Commission Panel accepts TGI’s proposal for the allocation of CMAE.  The allocation is to be 
made on the basis of the number of customers.  As a result, 10 percent of the total of the CMAE will 
be allocated to TGVI, 1 percent to TGW and the remaining 89 percent allocated to TGI. 
 
 
Profit Sharing Incentive for 2005 on Net EMS Revenue 


 
In 2003, the BC Gas (now Terasen Gas Inc.) Gas Supply group assumed gas supply coordinating 
activities for Centra Gas BC (now TGVI) with the intention of optimizing the management costs for the 
two companies.  In 2004 Terasen Gas successfully realized opportunities to market the expertise of EMS 
outside the corporate sphere of companies and Methanex and PNG became customers.  TGI now proposes 
that it be encouraged to continue to capture incremental net revenue from such services through a 50/50 
sharing incentive between the customer and shareholder. 
 
The approved Gross CMAE for all Terasen Gas utilities (TGI, TGVI, TGW, Terasen Gas (Squamish) 
Inc.) in 2004 was $2,140,982.  This included increases in 2004 for labour inflation and software and 
hardware costs amounted to $131,000 or 6.5 percent of gross CMAE.  Commission letter dated 
February 23, 2004 stated that Terasen Gas increases in gross CMAE were to be offset by EMS revenue.  
This incremental revenue of $131,000 was applied against incremental expenses of the same amount.  
Therefore, the net CMAE for 2004 is expected to be $2,009,862 (Exhibit B1-1, Tab B8, p.3). 
 
In 2005 TGI is proposing a 50/50 profit sharing formula based on net EMS revenue or EMS revenue after 
the EMS cost of service has been removed.  The gross Gas Supply EMS revenue from signed contracts 
for 2005 is expected to be $274,200.  After deducting the Gas Supply EMS cost of service of $135,000, 
the net Gas Supply EMS revenue would be $139,200.  Under the proposed 50/50 sharing formula the 
offset to the CMAE would be a credit of about $70,000.  The proportionate share of any additional EMS 
revenue opportunities that may arise during the year is offset against CMAE reducing core customer costs 
(Exhibit B1-2, BCUC IR 20.1). 
 
The Commission Panel denies the proposed TGI revenue sharing formula for 2005.  The signed 
contracts for 2005 were entered into by TGI without any assurance of an agreement on the revenue 
sharing formula and with the knowledge that incremental CMAE would be well over the inflation rate.  In 
fact the 2005 budget is forecast to increase by 20.1 percent (or $295,000 + $135,000 / $2,140,982) which 
is over twice the increase that occurred in 2004.  Since the EMS cost of service is not included in the 
2005 Gross CMAE of $2,435,982, the EMS revenue of $274,200 should be allocated directly to reduce 
these expenses to a more acceptable level.  Once this adjustment is made, the 2005 Net CMAE is 
decreased to $2,296,782 (Exhibit B1-2, BCUC IR 20.6).  TGI may apply to the Commission for a 
future sharing mechanism. 
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Avista’s letter of December 1, 2004 (Exhibit C5-3, p. 2) indicated that in its opinion, TGI should not be 
allowed to market its services to third parties.  The Commission agrees with the exception that TGI 
should be permitted to apply its expertise in EMS to other utilities such as PNG.  This business is outside 
the target market of independent gas marketers and should be allowed to continue. 
 
 
2.4 Coastal Facilities Project – Variable Interest Entity 


 
The Accounting Standards Board in June 2003 issued a new Accounting Guideline (AcG-15) 
recommending the Consolidation of Variable Interest Entities and was subsequently amended to 
harmonize with the US Financial Accounting Standards Board (FASB) FIN 46.  In September 2003, 
under AcG-15, the effective date of mandating the Consolidation of Variable Interest Entities was revised 
from January 1, 2004 to January 1, 2005 (Exhibit B1-1, Tab B7, p. 2).  
 
TGI submits that a change in the Accounting Guideline (AcG-15) - Consolidation of Variable Interest 
Entities requires the balance of the coastal facilities assets of $50.3 million to be transferred into rate base 
at a depreciation rate of 1.5 percent effective January 1, 2005.  If the guideline were to be adopted, TGI 
proposes to assume the existing interest rate swaps to avoid the up front costs of $3.2 million associated 
with the unwinding of the swaps and the synthetic lease.  The Company will fund the assets with a 
conventional mix of 67 percent debt and 33 percent equity.  Since the rate of conventional debt is lower 
than the debt on the synthetic lease, the Company estimates that refinancing should result in an annual 
interest savings of approximately $200,000.  However, the total cost impact of adopting this guideline 
would be $1.1 million increase annually to ratepayers, which has been reflected in the 2005 revenue 
surplus of $2.5 million (Exhibit B1-1, Tab B7, pp. 1-3). 
 
TGI contends that failure to comply with AcG-15 would result in a material misstatement of the financial 
position of the Company and a resulting qualification of the Auditor’s opinion on the Company’s 
financial statements.  This could result in the Company being denied access to debt and equity financing 
on the Canadian Securities Exchange.  Moreover, the shareholders would not earn a return on the equity 
on the Coastal Facilities assets.  In accordance with Order No. C-14-98 which states, “ the Company 
shareholders will be protected from the impact of changes to the current accounting and tax rules” and “if 
it is not feasible to renew the lease arrangement, the outstanding cost of the Project may be financed as a 
traditional rate base item” (Exhibit B1-1, Tab B7, pp. 2-4). 
 
In the Annual Review, TGI stated that the benefit to date resulting from the Synthetic Lease amounts to 
$6 million for ratepayers (Exhibit B1-1, Tab B7, pp. 1-2).  In their submission, BCOAPO also recognize 
the ratepayers have benefited year to date from the Synthetic Lease and supports the asset being 
transferred to rate base (Exhibit C4-5, p. 6). 
  
The Commission Panel accepts TGI’s proposal to include the Coastal Facilities assets of $50.3 
million in rate base with a depreciation rate of 1.5 percent and the financing by 67 percent debt and 
33 percent equity. 
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2.5 Customer Security Deposits 
 


TGI forecasts 2005 customer security deposits to be an average of $23 million which is significantly 
higher than prior years due to the rising price of natural gas and resulting meter lock offs and 
corresponding customer security deposits (Exhibit B1-1, Tab B7, p. 7).   
 
TGI identified two regulatory options that it considered were fair to all parties involved.  The first option 
was to keep the $23 million in a separate bank account and have it self funding where the interest earned 
would be the same rate of prime less 2 percent that is paid on the security deposits.  TGI proposes the 
second option which would use the $23 million customer security deposits as a substitute for short-term 
borrowing requirements.  TGI will combine the incremental customer security deposits with short-term 
borrowings in the capital structure with variations in the interest rates being captured in the interest rate 
deferral account (Exhibit B1-1, Tab B7, pp. 7-8).     
 
TGI indicated that the interest rate for short-term borrowing on the traditional financial market exceeds 
the rate paid on the security deposits, thus the difference would be a net interest savings to the customers.  
TGI contends that the rate for conventional short-term borrowing would be 1.1 percent below prime 
whereas the rate paid on the security deposit is prime minus 2.0 percent.  This would effectively result in 
a net interest savings of $207,000 ($23 million *0.9 percent) on the customer security deposits for 
existing customers (Exhibit B1-1, Tab B7, p. 7).   
 
TGI historically treated customer deposits as an “interest free” source of working capital for regulatory 
rate setting purposes.  The annual interest paid to customers was absorbed by the Company and was not 
included as part of revenue requirement.  TGI proposes to continue the “interest free” status for the 
historical customer deposits on the $2.6 million which have been embedded in the Negotiated Settlement 
(TGI 2004-2008 Multi-Year Performance-Based Rate Plan, Section H, Tab 5, p. 2, Exhibit B1-1, Tab B7, 
p. 8).  For incremental customer security deposits estimated at $20.4 million for 2005, TGI would utilize 
the funds as proposed above.   
 
BCOAPO did not oppose the inclusion of interest expense on the incremental customer security deposits 
but submits that the customer security deposits should be treated as a reduction in rate base in the form of 
a reduction to the cash working capital (Exhibit C4-5, pp. 3-4).  The submission by Avista supports the 
alternative of keeping the $23 million of customer security deposits in a separate bank account and having 
it self funding (Exhibit C5-3, p. 1).   
 
The Commission Panel accepts TGI’s proposal. 


 
 


2.6 Ontario Security Commission (“OSC”) Certification Compliance – MI52-109 
 
Multilateral Instrument 52-109 came into effect March 30, 2004 as an investor confidence initiative 
aimed at improving the quality and reliability of reporting issuers’ financial disclosure.  It requires CEOs 
and CFOs of reporting issuers to personally certify certain matters with respect to the annual and interim 
filings.  TGI estimates its share of the total project cost associated with compliance is $433,000 and 
$421,000 respectively for 2004 and 2005 which represent 50 percent of the total estimated compliance 
cost cross-charged from Terasen Inc.  TGI proposes to defer the 2004 costs and 2005 costs and amortize 
fully in 2005 (Exhibit B1-1, Tab B8, p. 18-19). 
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The submission by BCOAPO contends that the amount estimated for 2004 of $432,828 is excessive given 
that only $153,000 actual costs have been incurred to September 2004.  The BCOAPO requests that the 
Commission approve the deferral account with an adjusted 2004 budget for the OSC compliance costs of 
only $300,000 and recommend that TGI submit actual costs in the next annual review for amortization in 
2006 (Exhibit C4-5, p. 5).  TGI’s reply to BCOAPO indicates that the amount is a reasonable estimate 
and comparable to the costs other companies have incurred.  Therefore, TGI argues that it would be 
inappropriate to reduce the amount from $433,000 to $300,000 as suggested by the BCOAPO (Exhibit 
B1-9, p. 2). 
 
At the Annual Review TGI confirmed that TGVI obtains debt from Terasen Inc. but an allocation of OSC 
compliance costs have not been charged to TGVI for the associated MI52-109 compliance certification 
since the incremental cost is considered to be negligible. 
 
To be consistent with the allocation process proposed under the Shared Services Management 
agreement for TGI and TGVI, the Commission Panel directs that an allocation of 10 percent of the 
estimated project costs for MI52-109 compliance incurred by Terasen Inc. should be allocated to 
TGVI, prior to the allocation of the compliance costs to TGI.  Accordingly, the allocation to TGI 
has been reduced by 5 percent. 
 
The Commission Panel approves the deferral account, forecast amounts as adjusted and 
amortization as requested for the forecast costs of the OSC Certification Compliance.   


 
2.7 BCUC Levies 
 
TGI states in its advance material that the 2004 actual BCUC levies exceeded the amount provided for in 
the 2004 rates by $196,000 (Exhibit B1-1, Tab B8, p. 20).  TGI is seeking approval to treat this variance 
as an exogenous factor given the Company has little or no control over these levies.  TGI proposes to 
defer the variance between actual BCUC levies and the amount embedded in rates with full amortization 
in the following year (Exhibit B1-7, p. 6).  The 2004-2007 Negotiated Settlement described exogenous 
factors as items beyond the Company’s control that will be adjusted in rates (flow through).  These 
factors include judicial, legislative or administrative changes, orders or directions, catastrophic events, 
bypass or similar events, major seismic incident, acts of war, terrorism or violence, changes in generally 
accepted accounting principles, standards and policies, changes in revenue requirements due to 
Commission directions (Commission Order No. G-51-03, Appendix A, pp. 12-13). 
 
The BCOAPO submits “there has been no qualitative change in the regulatory process (which we would 
acknowledge to be a legitimate exogenous factor), but rather an under-estimation of the total levies for the 
year”.  If the Company had a surplus as a result of an over-estimation of the levies, BCOAPO believes 
this surplus would not have been returned to the ratepayers.  The BCOAPO contends that the Company 
must adhere to the underlying principle of the PBR by accepting the risks along with the rewards.  In 
TGI’s argument it states that, “if the BCUC levies are overestimated in accordance with the formula 
determined amount, the variance will be returned to customers”. 
 
The Commission Panel accepts that the treatment of increased BCUC levies requested by TGI is 
consistent with the terms of the 2004-2007 Negotiated Settlement approved by Commission Order 
No. G-51-03. 
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2.8 Utilities Strategy Project 
 


TGI filed a Shared Services Management Agreement with the Commission on May 31, 2004, providing 
details of the annual allocated shared service cost resulting from the operational integration of TGI and 
TGVI.  TGI proposes to integrate the SAP systems utilized by both companies by having TGVI make an 
initial capital investment of $8 million for the integration.   TGVI will subsequently pay an annual 
operating lease cost for the use of the SAP system, which is equivalent to a 10 percent interest in the net 
book value of the SAP technology platform assets.  In addition, TGVI would be allocated a portion of the 
cost for common shared services such as human resources, distribution, and marketing which total $3.211 
million for 2004 (Exhibit B1-1, Tab B4, Executive Summary, p. 1). 
 
Questions were raised at the Annual Review on the method used for allocation of shared services between 
TGI and TGVI as compared to the TGVI capital investment to integrate with the SAP system.  The Inland 
Industrials submitted that the $8 million capital expenditure is TGVI-specific and incurred in order for 
TGVI to achieve cost efficiencies in its operation.  The Inland Industrials commented that there was no 
justification on the record to support any allocation to TGI (Exhibit C9-2). 
 
The Commission Panel approves the allocation of Shared Services costs, the operating lease costs 
based on 10 percent of the SAP related costs to be allocated to TGVI and the $8 million capital 
investment to be borne in entirety by TGVI. 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-121-06 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Terasen Gas Inc. 


2006 Annual Review and Mid-Term Assessment Review 
 


BEFORE: L.F. Kelsey, Commissioner September 29, 2006 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. On September 15, 2006 Terasen Gas Inc. (“Terasen Gas”, “the Company”) proposed a regulatory timetable 


for its 2006 Annual Review and Mid-Term Assessment Review that included the filing of the Annual Review 
and Mid-Term Assessment Review Materials by October 16, 2006, an Annual Review and Mid-Term 
Assessment Review on November 15 and a Commission Decision by December 8, 2006; and 


 
B. Commission Order No. G-51-03 approved for Terasen Gas, the Settlement Agreement for a 2004-2007 Multi-


Year Performance-Based Rate Plan (“PBR”); and 
 
C. The terms of the Settlement Agreement for the 2004-2007 PBR (the “Settlement”) for Terasen Gas included 


an expanded annual review to provide considerable information on its current and future year activities, along 
with statistics on its quality of service provided and its compliance with the code of conduct and transfer 
pricing policy.  At each annual review, the Company will update its forecast of customer additions, use per 
account and industrial revenues.  The impact on revenues resulting from the updated forecasts will be flowed 
through in delivery rates in the following year.  The settlement also provides for the flow through of the 
impacts of changes approved by BCUC orders and exogenous factors; and 


 
D. The terms of the Settlement also requires Terasen Gas to hold a Mid-Term Assessment Review prior to the 


end of the third year (2006) of the 2004–2007 PBR.  The terms of reference of the Mid-Term Assessment 
Review are two fold: 
 


“(1) If any one (or more) particular element of the PBR Plan appears to be inducing unintended 
outcomes or results in deterioration of service quality, then the parties will jointly address that 
element and mediate a cure. 


 
  (2) To determine if the results of operating under the PBR Plan have resulted in financial distress and, 


if so, to mediate a cure.” 
 


Based on the language included in the Settlement, the Company is of the view that the Annual Review and 
Mid-Term Assessment Review should be held concurrently; and 
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UTILITIES COMMISSION  
 
 
 ORDER 
NUMBER  G-121-06 
 


E. The proposed Terasen Gas timetable for the 2006 Annual Review and Mid-Term Assessment Review is based 
on the 2005 Annual Review process; and 


 
F. The Company has also considered the timetable for the Terasen Gas (Vancouver Island) Inc. 2006 Settlement 


Update Meeting, recognizing that many Terasen Gas Annual Review and Mid-Term Assessment Review 
stakeholders will be involved in both processes; and 
 


G. The Commission has reviewed the Terasen Gas submission and considers that establishment of a regulatory 
timetable for the 2006 Annual Review and Mid-Term Assessment Review is warranted. 


 
 
NOW THEREFORE the Commission orders as follows: 
 
1. The Commission will hold the 2006 Annual Review of Terasen Gas’ 2007 Revenue Requirement and Mid-


Term Assessment Review Material commencing at 9:00 a.m. on Wednesday, November 15, 2006 in the 
Commission Hearing Room, 12th Floor, 1125 Howe Street, Vancouver, B.C. 


 
2. No later than Monday, October 16, 2006, Terasen Gas is to provide interested parties and the Commission 


with advance information regarding the projections and forecasts to be presented at the Annual Review and 
Mid-Term Assessment Review.  Terasen Gas is to provide copies of the Preliminary 2007 Revenue 
Requirement Material to all parties who participated in the 2004-2007 Negotiated Settlement process and the 
2005 Annual Review. 


 
3. Those persons wishing to participate in the Terasen Gas 2006 Annual Review and Mid-Term Assessment 


Review are to advise the Commission Secretary in writing of their intention to do so, no later than Friday, 
November 3, 2006. 


 
4. The deadlines for information requests and responses on the 2006 Annual Review and Mid-Term Assessment 


Review Material are set out in the Regulatory Timetable attached as Appendix A to this Order. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this           2nd         day of October, 2006. 
  
 BY ORDER 
 
 Original signed by 
 
 L.F. Kelsey 
 Commissioner 
Attachment 
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Terasen Gas Inc. 


2006 Annual Review and Mid-Term Assessment Review 
 
 


REGULATORY TIMETABLE 
 


Action Date 2006
  


Terasen Gas Inc. (“Terasen Gas”) files its 2006 Annual Review 
and Mid-Term Assessment Review Material 


Monday, October 16 


Information Requests issued to Terasen Gas Wednesday, October 25 


Participants to advise the Commission Secretary of their interest 
in attending the 2006 Annual Review and Mid-Term Assessment 
Review 
 


Friday, November 3 


Terasen Gas’ response to Information Requests Monday, November 6 


Terasen Gas 2006 Annual Review and Mid-Term Assessment 
Review 


Wednesday, November 15 
 


Intervenor Comments filed Friday, November 24 
 


Terasen Gas Reply Comments Friday, December 1 


Anticipated Commission Decision Friday, December 8 


 
 
Location and time of 2006 Annual Review and Mid-Term Assessment Review: 
 
Date:  Wednesday, November 15, 2006 
Time:  9:00 a.m. 
Location: Commission Hearing Room 
  12th Floor - 1125 Howe Street 
  Vancouver, B.C. 
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B R I T I S  H  C O L U M B I A 
U T I L I T I E S   C O M M I S  S  I O N 
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TELEPHONE:  (604)  660-4700
BC TOLL FREE:  1-800-663-1385


FACSIMILE:  (604)  660-1102


IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


Applications by BC Gas Utility Ltd.
for Approval of Rate Changes effective January 1, 2001


BEFORE: P. Ostergaard, Chair )
B.L. Clemenhagen, Commissioner ) December 20, 2000
K.L. Hall, Commissioner )
N.F. Nicholls, Commissioner )


O  R  D  E  R
WHEREAS:


A. The Commission, by Order No. G-85-97, approved the terms of the BC Gas Utility Ltd. (“BC Gas”)
July 4, 1997 Settlement Agreement, as revised by its Consolidated Settlement Document, setting up a rate
adjustment mechanism for a three-year test period beginning January 1, 1998; and


B. Commission Order No. G-48-00 extended the 1998-2000 Performance Based Rate Settlement to
determine BC Gas’ Revenue Requirements for 2001; and


C. On October 31, 2000, BC Gas filed its Revised Target Costs and Revenues for 2001 in accordance with
the Settlement Agreement, projecting 2000 results for the incentive mechanisms (Capital, Demand-Side
Management, and Earnings Sharing) and forecasts for 2001 to be included in 2001 rates.  BC Gas
responded to an Information Request from Commission staff on November 20, 2000;  and


D. An Annual Review was held on November 21, 2000 in Vancouver, B.C., pursuant to Order No. G-90-00;
and


E. On December 6, 2000, BC Gas filed updated Revised Targets for its 2001 Revenue Requirements
responding to issues raised at the Annual Review and incorporating a projected 9.50 percent return on
equity for BC Gas for the calendar year 2001 (the “Revenue Requirements Application”).  The updated
financial schedules showed the impact on return on rate base of amortizing the Gas Cost Reconciliation
Account (“GCRA”) balance over the period from January 1, 2001 to October 31, 2002, resulting in a
revenue deficiency of $28.7 million, equivalent to a 1.79 percent increase in total revenue, effective
January 1, 2001; and


F. Intervenors and participants in the Annual Review had until December 11, 2000 to make submissions on
the material, after which time the Commission would make its decision on the Revenue Requirements
Application.  The British Columbia Public Interest Advocacy Centre and Ilse Leis were the only parties to
make submissions, and BC Gas responded to the submissions on December 14, 2000; and


G. On December 19, 2000, BC Gas filed additional material for Commission consideration, and requested
approval of a further $3.1 million reduction in forecast delivery margin revenue from industrial
customers; and
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H. Commission Letter No. L-61-00 approved a return on common equity of 9.25 percent for 2001 for a
low risk benchmark utility; and


I. On December 6, 2000, BC Gas applied for approval to flow through gas purchase cost changes for the
2001 calendar year under its approved gas supply portfolio for the Lower Mainland, Inland and
Columbia Divisions (the “Cost of Gas Application”).  The Cost of Gas Application requested approval
of rates to recover BC Gas’ projected gas costs based on November 30, 2000 forward gas prices for 2001
that averaged US$6.45/MMBtu at Sumas and a currency exchange rate of US$0.667/$Cdn.; and


J. In the Revenue Requirements Application and the Cost of Gas Application, BC Gas projected the GCRA
to have a debit balance (amount to be recovered) of $160 million to the end of 2000 and requested
approval to recover this amount in rates over the period January 1, 2001 through October 31, 2002; and


K. The rates resulting from the December 6, 2000 revenue requirement filing, plus the requested gas cost
and GCRA recovery increases, resulted in a 30 percent total increase in typical residential annual bills,
and 30 to 41 percent increases to other rate classes; and


L. On December 12, 2000, BC Gas provided information showing that extending recovery of the GCRA
balance over three years would reduce the bill increase for a typical residential customer to 27 percent;
and


M. The Commission recognizes that there is considerable uncertainty with respect to forecasting gas prices
for 2001.  Differences between the revenue that is generated by the gas commodity portion of rates and
the actual cost of gas will accumulate in the GCRA; and


N. The Commission has reviewed the submissions and is satisfied that approval of the delivery rate changes
in the Revenue Requirements Application, adjusted for a 9.25 percent return on equity, and the gas cost
changes in the Cost of Gas Application, with a 3-year recovery of the GCRA debit balance, is necessary
and in the public interest.


NOW THEREFORE the Commission orders as follows:


1. Changes to BC Gas' Gas Tariff Rate Schedules, to reflect the following rate changes, are approved
effective January 1, 2001, for the Lower Mainland, Inland and Columbia service areas:


• Basic Charges, Delivery Charges and Riders, excluding the GCRA Rider, generally as calculated in the
December 6, 2000 Revenue Requirements Application, with adjustments for a 9.25 percent return on
equity and three-year amortization of the GCRA balance;


• Gas Cost Recovery Charges as set out in the December 6, 2000 Cost of Gas Application


• Gas Cost Reconciliation Account Riders calculated so as to recover in 2001 one-third of the projected
GCRA debit balance to the end of 2000.


2. A Core Market Administration Costs budget of $1,581,000 is approved for 2001.
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3. BC Gas, by way of a Customer Notice, is to provide all customers with an explanation of the rate changes.
BC Gas is to provide the Commission with a final draft customer notice for each Division prior to
publication.  BC Gas is also to provide the Commission with a detailed breakdown of the rate changes by
each customer class rate schedule and service area, on a cost per gigajoule basis, and show the bill impacts
for the typical annual consumption for each class.


4. The Commission will accept, subject to timely filing, amended Gas Tariff Rate Schedules in accordance
with the terms of this Order.


5. BC Gas is directed to file by June 5, 2001, a report on actual gas prices and costs for the 2001 year to
date compared to forecast, price expectations for the remainder of the year, impact on the GCRA balance,
and any rate changes that are proposed.  The report should also discuss the effect of current and
proposed rates on sales.


DATED at the City of Vancouver, in the Province of British Columbia, this     28th     day of December 2000.


BY ORDER


Original signed by:


Peter Ostergaard
Chair
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐127‐08 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


Filings by Terasen Gas Inc. regarding 
Revised 2008 Third Quarter Gas Costs Report 
and Rate Changes effective October 1, 2008 


for the Lower Mainland, Inland and Columbia Service Areas 
 


BEFORE:  L.F. Kelsey, Commissioner 
  A.A. Rhodes, Commissioner  September 11, 2008 
  P.E. Vivian, Commissioner 
 


O  R  D  E  R   
 
WHEREAS: 
 
A. By Order G‐94‐08 dated June 13, 2008, the Commission approved an increase in the Commodity Cost 


Recovery Charge for the Lower Mainland, Inland and Columbia Service Areas; and 
 
B. On September 4, 2008, pursuant to Commission Letter L‐5‐01, Terasen Gas Inc. (“Terasen Gas” or “TGI”) filed 


its 2008 Third Quarter Report on Commodity Cost Reconciliation Account (“CCRA”) and Midstream Cost 
Reconciliation Account (“MCRA”) balances and gas commodity charges for the Lower Mainland, Inland and 
Columbia Service Areas effective October 1, 2008 that were based on August 27, 2008 forward gas prices 
(the “2008 Third Quarter Report”); and 


 
C. The 2008 Third Quarter Report forecasts that Commodity cost recoveries at current rates would be 


123.5 percent of costs for the following 12 months; and requested a decrease in Commodity Cost Recovery 
Charges for natural gas customers in the Lower Mainland, Inland and Columbia Service Areas effective 
October 1, 2008; and 


 
D. The 2008 Third Quarter Report has requested approval to decrease the Commodity Cost Recovery Charge 


from $9.780/GJ to $7.922/GJ, which is a decrease of $1.858/GJ.  This equates to a decrease to a residential 
customer’s annual bill, based on an annual consumption of 110 GJ, by approximately $204 or 12.4 percent; 
and 
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UTIL IT IES  COMMISSION  
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 NUMBER   G‐127‐08 
 


E. On September 9, 2008, Terasen Gas filed a Revised 2008 Third Quarter Report on CCRA and MCRA balances 
and gas commodity charges for the Lower Mainland, Inland and Columbia Service Areas effective October 1, 
2008 that were based on September 5, 2008 forward gas prices (the “Revised 2008 Third Quarter Report”); 
and 


 
F. The Revised 2008 Third Quarter Report forecasts that commodity cost recoveries at current rates would be 


129.8 percent of costs for the following 12 months; and requests a decrease in Commodity Cost Recovery 
Charges for natural gas customers in Lower Mainland, Inland and Columbia Service Areas effective 
October 1, 2008; and 


 
G. The Revised 2008 Third Quarter Report requests to decrease the Commodity Cost Recovery Charge from 


9.780/GJ to $7.536/GJ, which is a decrease of $2.244/GJ.  This equates to a decrease to a residential 
customer’s annual bill, based on an annual consumption of 110 GJ, by approximately $247 or 14.9 percent; 
and 


 
H. The Commission concludes that the requested changes to Commodity Cost Recovery Charges for natural gas 


customers in the Lower Mainland, Inland and Columbia Service Areas, as outlined in the Revised 2008 Third 
Quarter Report, should be approved. 


 
 
NOW THEREFORE pursuant to Section 61(4) of the Utilities Commission Act, the Commission orders as follows:  
 
1. The Commission approves the revised proposed flow through decrease to the Commodity Cost Recovery 


Charges for the Lower Mainland, Inland and Columbia Service Areas, effective October 1, 2008, to a rate of 
$7.536/GJ as set out in the Revised 2008 Third Quarter Report. 


 
2. The Midstream Cost Recovery Charges remain unchanged. 
 
3. Terasen Gas will notify all customers that are affected by the rate changes with a bill insert or bill message to 


be included with the next monthly gas billing. 
 
 
DATED at the City of Vancouver, In the Province of British Columbia, this      11th            day of September 2008. 
 
  BY ORDER 
 
  Original signed by: 
 
  L.F. Kelsey, 
  Commissioner 


Order/G‐127‐08_TGI_Third Quarter Rates Oct 1‐2008 
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IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by BC Gas Utility Ltd.
for Approval of Rate Changes effective January 1, 2000


BEFORE: P. Ostergaard, Chair )
L.R. Barr, Deputy Chair )
P.G. Bradley, Commissioner )
B.L. Clemenhagen, Commissioner ) December 16, 1999
K.L. Hall, Commissioner )
F.C. Leighton, Commissioner )


O  R  D  E  R
WHEREAS:


A. The Commission, by Order No. G-85-97, approved the terms of the BC Gas Utility Ltd. (“BC Gas”)


July 4, 1997 Settlement Agreement, as revised by its Consolidated Settlement Document, setting up a rate


adjustment mechanism for a three-year test period beginning January 1, 1998; and


B. On October 29, 1999, BC Gas filed its Revised Target Costs and Revenues for 2000 in accordance with


the Settlement Agreement, projecting 1999 results for the incentive mechanisms (Capital, Demand-Side


Management, and Earnings Sharing) and forecasts for 2000 to be included in 2000 rates.


Supplementary material for the Annual Review was filed on November 18, 1999;  and


C. An Annual Review was held on November 19, 1999 in Vancouver, B.C., pursuant to Order


No. G-106-99; and


D. On December 3, 1999, BC Gas filed updated Revised Targets for its 2000 Revenue Requirements


responding to issues raised at the Annual Review and incorporating the approved 9.50 percent return on


equity for BC Gas for the calendar year 2000 (“the 2000 Revenue Requirements Application”).  The


updated financial schedules in Tab 4 added the impact of a two-year Gas Cost Reconciliation Account


(“GCRA”) amortization period, resulting in a revenue deficiency of $7.1 million, equivalent to a


0.80 percent increase in rates, effective January 1, 2000; and
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E. Intervenors and participants in the Annual Review were given until December 14, 1999 to make


submissions on the material, after which time the Commission would make its decision on the 2000


Revenue Requirements Application.  The British Columbia Public Interest Advocacy Centre was the only


party to make a submission by the deadline date; and


F. On December 14, 1999, BC Gas applied for approval to flow through gas purchase cost changes for the


2000 calendar year under its approved gas supply portfolio for the Lower Mainland, Inland and


Columbia Divisions (“the Cost of Gas Application”).  The Cost of Gas Application requested approval


of rates to recover BC Gas’ projected gas costs for 2000 under its Base Case forecast;  and


G. In the Cost of Gas Application, BC Gas projected the GCRA to have a debit balance (amount to be


recovered) of $39 million at the end of 1999 and requested approval to recover this amount in rates over


2000; and


H. The rates resulting from the December 3, 1999 revenue requirement filing, plus the requested gas cost


and GCRA recovery increases, resulted in approximately a 10 percent total increase in typical residential


annual bills, and 10 to 16 percent increases to other rate classes; and


I. The Cost of Gas Application also provided a sensitivity analysis of gas cost increases for 2000 based on a


Low Case forecast of gas prices for 2000.  BC Gas’ Low Case gas cost scenario projected an average bill


increase to residential customers of 9 percent, and increases of 9 to 15 percent for other rate classes; and


J. Recovery of the GCRA debit balance over two years has the effect of reducing the increase in 2000 to


typical residential bills by approximately 2 percentage points; and


K. The Commission recognizes that there is considerable uncertainty with respect to forecasting gas prices


for 2000.  Differences between the revenue that is generated by the gas commodity portion of rates and


the actual cost of gas will accumulate in the GCRA; and


L. The Commission has reviewed the Applications and is satisfied that approval of the delivery charge rate


changes in Tab 4 of the December 3, 1999 filing, and the gas cost changes under the Low Case gas cost


scenario in the December 14, 1999 Cost of Gas Application with a 2-year recovery of the GCRA debit


balance, is necessary and in the public interest.
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NOW THEREFORE the Commission orders as follows:


1. Changes to BC Gas' Gas Tariff Rate Schedules, to reflect the following rate changes, are approved


effective January 1, 2000, for the Lower Mainland, Inland and Columbia service areas:


• the December 3, 1999 Revenue Requirements Application, as adjusted for a two-year Gas Cost
Reconciliation Account amortization (Tab 4);


• refinement to the Category A Capital Incentive Mechanism as filed November 18, 1999, for mains
and service lines only; and


• gas cost recovery charges calculated using the Low Case gas cost forecast scenario, as set out in the
December 14, 1999 Cost of Gas Application, except that the Gas Cost Reconciliation Account Riders
will be recalculated so as to recover in 2000 one-half of the Gas Cost Reconciliation Account debit
balance at the end of 1999.


2. A Core Market Administration Costs budget of $1,546,000 is approved for 2000.


3. BC Gas, by way of a Customer Notice, is to provide all customers with an explanation of the rate changes.


BC Gas is to provide the Commission with a final draft customer notice for each Division prior to


publication.  BC Gas is also to provide the Commission with a detailed breakdown of the rate changes by


each customer class rate schedule and service area, on a cost per gigajoule basis, and show the bill impacts


for the average annual consumption for each class.


4. The Commission will accept, subject to timely filing, amended Gas Tariff Rate Schedules in accordance


with the terms of this Order.


5. BC Gas is directed to file an updated Price Risk Management Plan by January 25, 2000.


DATED at the City of Vancouver, in the Province of British Columbia, this      21st     day of December 1999.


BY ORDER


Original signed by:


Peter Ostergaard
Chair
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐142‐08 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


Terasen Gas Inc. 
2008 Annual Review 


 


BEFORE:  A.A. Rhodes, Commissioner 
  P.E. Vivian, Commissioner  September 25, 2008 
 
 


O  R  D  E  R 
 
WHEREAS: 
 
A.  On August 19, 2008 Terasen Gas Inc. (“TGI”) proposed a regulatory timetable for its 2008 Annual Review that 


included the filing of the Annual Review Materials by October 8, 2008, an Annual Review on November 7, 
2008 and anticipated a decision of the B.C. Utilities Commission (“Commission”) by December 12, 2008; and 


 
B.  Commission Order G‐51‐03 approved for TGI, the Settlement Agreement for a 2004‐2007 Multi‐Year 


Performance‐Based Rate Plan (“PBR”).  Subsequently, Commission Order G‐33‐07 approved a two‐year 
extension of the Settlement Agreement for a 2004‐2007 Multi‐Year Performance‐Based Rate Plan for 2008 
and 2009; and 


 
C.  The terms of the 2008‐2009 Extension Period includes continued use of the Annual Review process; and 
 
D.  TGI has also considered the timetable for the Terasen Gas (Vancouver Island) Inc. (“TGVI”) 2008 Settlement 


Update Meeting, recognizing that many TGI Annual Review stakeholders will be involved in both processes.  
TGI and TGVI propose a combined timetable and a joint TGI 2008 Annual Review/TGVI 2008 Settlement 
Update Meeting; and 
 


E.  The Commission has reviewed the TGI submission and considers that establishment of a regulatory 
timetable for the TGI 2008 Annual Review is warranted. 
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  ORDER  
 NUMBER   G‐142‐08 
 


 
NOW THEREFORE the Commission orders as follows: 
 
1. The Commission will hold the 2008 Annual Review of TGI’s 2009 Revenue Requirement Material 


commencing at 9:00 a.m. on Friday, November 7, 2008 in the Commission Hearing Room, 12th Floor, 1125 
Howe Street, Vancouver, BC.  The TGI 2008 Annual Review will be held jointly with the TGVI 2008 Settlement 
Update Meeting. 


 
2. No later than Wednesday, October 8, 2008, TGI is to provide interested parties and the Commission with 


advance information regarding the projections and forecasts to be presented at the Annual Review.  TGI is to 
provide copies of the Preliminary 2009 Revenue Requirement Material to all parties who participated in the 
2004‐2007 Negotiated Settlement process, 2006 Annual Review and/or 2008‐2009 Extension. 


 
3. Those persons wishing to participate in the TGI 2008 Annual Review are to advise the Commission Secretary 


in writing of their intention to do so, no later than Wednesday, October 29, 2008. 
 
4. The deadlines for information requests, undertakings, responses, and comments on the TGI 2008 Annual 


Review Material are set out in the Regulatory Timetable attached as Appendix A to this Order. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this        25th            day of September 2008. 
 
  BY ORDER 
 
  Original signed by 
 
  A.A. Rhodes 
  Commissioner 
Attachment 
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Terasen Gas Inc. 
2008 Annual Review 


 
REGULATORY TIMETABLE 


 
ACTION DATE 2008


   
Terasen Gas Inc. (“TGI”) files its 2008 Annual Review Material and 
Terasen Gas Vancouver Island Inc. (“TGVI”) files its 2008 Settlement 
Update Material 
 


Wednesday, October 8 


BCUC and Participants Information Requests issued to TGI and TGVI 
 


Wednesday, October 22 


Participants to advise the Commission Secretary of their interest in 
attending the Joint TGI 2008 Annual Review / TGVI 2008 Settlement 
Update Meeting 
 


Wednesday, October 29 


TGI and TGVI responses to Information Requests 
 


Monday, November 3 


Joint TGI 2008 Annual Review / TGVI 2008 Settlement Update 
Meeting  
 


Friday, November 7 
 


TGI and TGVI responses to Undertakings from Joint TGI 2008 Annual 
Review / TGVI 2008 Settlement Update Meeting  
 


Wednesday, November 19 
 


Participants Comments to TGI and TGVI 
 


Wednesday, November 26 


TGI and TGVI Reply Comments 
 


Wednesday, December 3 


Anticipated Commission Decisions  Friday, December 12 
 
 


Location and Time of Joint TGI 2008 Annual Review / TGVI 2008 Update Meeting: 
 
Date:    Friday, November 7, 2008 
Time:     9:00 a.m. 
Location:  Commission Hearing Room 


12th Floor ‐ 1125 Howe Street 
Vancouver, BC 
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VIA E-MAIL  December 10, 2007 
Regulatory.Affairs@terasengas.com 
 
 
 
Mr. Scott Thomson 
Vice President, Finance and Regulatory Affairs 
Terasen Gas Inc. 
16705 Fraser Highway 
Surrey, BC   V4N 0E8 
 
Dear Mr. Thomson: 
 


Re: Terasen Gas Inc. 
2007 Annual Review, 


2008 Revenue Requirements and Delivery Rates 
 


 
Pursuant to the November 13, 2007 Annual Review, enclosed is Commission Order No. G-153-07 with Reasons 
for Decision. 
 
 Yours truly, 
 
 Original signed by: 
 
 Erica M. Hamilton 
 
cms 
Enclosure 
cc: Registered Intervenors/Interested Parties 
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BR I T I S H  CO L U M B I A 


UT I L I T I E S  COM M I S S I ON  
 
 
 OR D E R 
 NU M B E R  G-153-07 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


for Approval of 2008 Revenue Requirements and Delivery Rates 
 
 


BEFORE: L.F. Kelsey, Commissioner  
 P.E. Vivian, Commissioner  December 10, 2007 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. Commission Order No. G-51-03 approved for Terasen Gas Inc. (“TGI” or “Company”), the Settlement 


Agreement for a 2004-2007 Multi-Year Performance-Based Rate Plan (“the Settlement”).  Subsequently, 
Commission Order No. G-33-07 approved the two-year extension of the Settlement for 2008 and 2009; and 


 
B. The Commission, by Order No. G-112-07 dated September 20, 2007, set out the Regulatory Timetable for the 


TGI filing of its 2007 Annual Review Material, information requests, responses, the 2007 Annual Review, 
undertaking responses from TGI, Participant Comments, and TGI Reply Comments; and 


 
C. On October 5, 2007 TGI filed the Annual Review Advance Materials (“Advance Materials”) in accordance 


with the regulatory timetable established by Order No. G-112-07 (“the Application”); and 
 
D. On October 15, 2007 TGI filed an errata to Section A-3 and Section A-4 of the October 5, 2007 Advance 


Materials filing.  On November 2, 2007, TGI filed three revisions to the October 5, 2007 Advance Materials 
filing including updated financial schedules (“Amended Application”).  Also, on November 2, 2007, TGI 
filed its responses to information requests; and 


 
E. The 2007 Annual Review was held on November 13, 2007.  The TGI 2007 Annual Review was held jointly 


with the Terasen Gas (Vancouver Island) Inc. (“TGVI”) 2007 Settlement Update Meeting.  Subsequently, 
TGI provided a response to undertakings (“Undertakings Submission”) on November 19, 2007 responding to 
issues raised in the Annual Review; and 


 
F. The BC Old Age Pensioners Organization et al. submitted Comments on November 27, 2007 in accordance 


with the Regulatory Timetable; and 
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G. On November 30, 2007, TGVI provided its Reply Comments.  With its Reply Comments, TGI revised its 
Amended Application to update the 2008 return on equity (“ROE”) for TGI to 8.62 percent in response to the 
Commission setting the benchmark ROE at 8.62 percent pursuant to Commission Letter No. L-93-07, include 
a revision to the Wheeling Agreement revenue from TGVI pursuant to Order No. G-139-07, revise the 
forecast for CPI (BC), and apply for approval of its 2008 Revenue Requirements (“the Revised Application”); 
and 


 
H. The Revised Application requests approval effective January 1, 2008, to increase the delivery rates for 


customers, on an permanent basis, by 1.89 percent; and 
 
I. On December 6, 2007, the Commission issued its Decision on the TGVI and TGI System Extension and 


Customer Connection Policies Review (“Review”) accompanied by Order No. G-152-07.  TGI in its Review 
proposed changes to the Service Line Installation fees (“SLIF”) and Service Line Cost Allowance (“SLCA”).  
TGI proposes to defer the value of the cost of service associated with the approved changes by crediting a 
deferral account and amortizing it in the following year; and 


 
J. The Commission has reviewed the Revised Application and the Comments received. 
 
 
NOW THEREFORE pursuant to Sections 58, 60 and 61 of the Utilities Commission Act, the Commission 
orders for TGI with Reasons for Decision attached as Appendix A to this Order: 


 
1. The Commission approves the increase of applicable charges for customers served under Rate Schedules 1, 


1S, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 effective January 1, 2008, as provided in the Revised 
Application, subject to any amendment in the Reasons attached as Appendix A to this Order. 


 
2. The Commission approves the Earnings Sharing Mechanism rider for customers served under Rate 


Schedules 1, 1S, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 effective January 1, 2008, ranging from 
($0.130)/GJ for customers served under Rate Schedule 1 to ($0.006)/GJ for those served under Rate 
Schedule 22B. 


 
3. The Commission approves the $0.05/GJ decrease in the Rate Stabilization Adjustment Mechanism rider from 


the currently approved level of $0.145/GJ to $0.095/GJ, effective January 1, 2008. 
 
4. The Commission approves the continuation of the rate base deferral account established for the ongoing 


Provincial Sales Tax appeal related to the Southern Crossing Pipeline project. 
 
5. The Commission approves the establishment of a rate base deferral account to record any differences to be 


amortized in the following year. 
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6. The Commission approves the establishment of a rate base deferral account to record cost of service 
reductions related to the timing of the Lochburn land sale. 


 
7. The Commission approves the request for TGI to follow Section 3061.04 of the CICA Handbook revision that 


will result in a reclassification in TGI’s financial statements between inventory and property, plant and 
equipment for pipe, valves, fittings and other items that would ultimately be used for gas plant in service, 
whereby these costs will be transferred to Plant Work in Process (“WIP”) in the financial statements, effective 
January 1, 2009, as described in the Advance Materials. 


 
8. The Commission will accept, subject to timely filing, amended Gas Tariff rate schedules and full supporting 


regulatory financial schedules in accordance with the terms of this Order. 
 


9. TGI is to inform all affected customers of the final rates by way of a bill insert or customer notice, to be 
submitted to the Commission in draft form prior to its release.  


 
10. TGI will comply with all other directions in the Reasons for Decision attached as Appendix A to this Order. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this      10th         day of December 2007. 
 
 


BY ORDER 
 


 Original signed by: 
 


 L.F. Kelsey 
 Commissioner 
 
Attachment 
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An Application by Terasen Gas Inc. 
for Approval of 2008 Revenue Requirements and Delivery Rates 


 
REASONS FOR DECISION 


 
 
1.0 INTRODUCTION 


 
1.1 The Application 


By Commission Order No. G-51-03, the Commission approved the 2004-2007 Multi-Year Performance Based 
Rate Settlement (“Settlement”) for Terasen Gas Inc. (“TGI” or “Company”).  Subsequently, Commission Order 
No. G-33-07 approved the two-year extension of the Settlement for 2008 and 2009. 
 
Commission Order No. G-112-07 approved the regulatory timetable for TGI to hold the Annual Review on 
November 13, 2007 and directed TGI to file advance material by October 5, 2007. 
 
On October 5, 2007 TGI filed Annual Review Advance Materials (“Advance Materials”) in accordance with the 
regulatory timetable established by Order No. G-112-07 (“the Application”).  On October 15, 2007 TGI filed an 
errata to Section A-3 and Section A-4 of the October 5, 2007 Advance Materials filing.  On November 2, 2007 
TGI filed three revisions to the October 5, 2007 Advance Materials filing (“Amended Application”).  Also, on 
November 2, 2007 TGI filed its responses to information requests. 
 
The 2007 Annual Review was held on November 13, 2007.  The TGI 2007 Annual Review was held jointly with 
the Terasen Gas (Vancouver Island) Inc. (“TGVI”) 2007 Settlement Update Meeting.  Subsequently, TGI 
provided a response to undertakings (“Undertakings Submission”) on November 19, 2007 responding to issues 
raised in the Annual Review. 
 
The BC Old Age Pensioners Organization et al. (“BCOAPO”) submitted its Comments on November 25, 2007 in 
accordance with the Regulatory Timetable. 
 
On November 30, 2007, TGI provided its Reply Comments.  With its Reply Comments, TGI revised its Amended 
Application to update the 2008 return on equity (“ROE”) for TGI to 8.62 percent in response to the Commission 
setting the benchmark ROE at 8.62 percent pursuant to Commission Letter No. L-93-07, include a revision to the 
Wheeling Agreement revenue from TGVI pursuant to Order No. G-139-07, revise the forecast for the British 
Columbia Consumer Price Index (“CPI (BC)”), and apply for approval of its 2008 Revenue Requirements 
(“the Revised Application”).  The Revised Application requests Commission approval to increase, effective 
January 1, 2008, the applicable charges in its rate schedules by 1.89 percent to eliminate the anticipated revenue 
deficiency of $9.377 million. 
 
The Undertakings Submission and other issues are addressed in the following section. 
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2.0 ISSUES 
 


2.1 Inflation CPI (BC) Adjustment 
 
On October 5, 2007 TGI, as part of its Annual Review Advance Materials, provided in Section A-2, page 2, 
Note 3 the CPI (BC) forecast for 2008 as calculated from the approved sources per Order No. G-33-07, at an 
average rate of 2.1 percent.  The CPI (BC) forecast of 2.1 percent represented the average of the forecasts below: 
 


Conference Board of Canada  1.9% (July 2007) 
B.C. Ministry of Finance  2.0% (February 2007) 
RBC Financial Group   2.3% (June 2007) 
Toronto-Dominion Bank  2.0% (May 2007) 
Average    2.1% 


 
At the Annual Review meeting, TGI was asked whether or not it was appropriate to update the CPI (BC) forecasts 
to reflect the most recent updates provided by RBC Financial Group in October 2007.  TGI notes that it has also 
received an update to the Toronto-Dominion Bank forecast dated October 22, 2007.  The combined average of the 
four CPI (BC) forecasts is 2.0 percent, as shown below: 
 


Conference Board of Canada  1.9% (July 2007) 
B.C. Ministry of Finance  2.0% (February 2007) 
RBC Financial Group   2.1% (October 2007) 
Toronto-Dominion Bank  1.9% (October 2007) 


 Average    2.0% 
 
 
The relevant term of the Settlement Agreement for a 2004-2007 Multi-Year Performance Based Rate Plan and the 
two-year extension of the Settlement agreement states that the CPI (BC) will be set prospectively and not 
modified to reflect actual CPI (BC) and the Annual Review will update the inflation forecast for the upcoming 
year. 
 
In its Undertaking Submission, TGI states it has reviewed the practice that was followed for the 2003-2006 
Annual Reviews.  For each of the years 2004-2008 the Company provided the most recent forecasts of CPI (BC) 
at the time of the Annual Review Advance Material filing.  TGI notes that if the practice was followed some 
year’s revisions of CPI (BC) would have increased while other years would have lowered. 
 
TGI states that this is a change from past practice and will negatively impact the Company.  TGI is prepared to 
adjust the CPI (BC) rate to 2.0 percent, which would be reflected in the revised filing on November 30, 2007 so 
long as this practice is followed consistently.  TGI calculates the CPI (BC) change will reduce revenue 
requirements by approximately $57,000.  On November 30, 2007, TGI filed its Revised Application including the 
revised CPI (BC) of 2.0 percent. 
 
The Commission finds that the CPI (BC) forecast used for setting rates should be based on the most up-to-
date information.  The Commission accepts that the CPI (BC) forecast should be updated to 2.0 percent for 
2008.  The Commission directs that for setting rates in future years TGI is to update the CPI (BC) for 
forecasts published up to and including the Annual Review meeting date. 
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2.2 Expected Reduction in Federal Corporate Income Tax Rate in 2008 
 
TGI forecasts a combined federal/provincial income tax rate in 2008 of 32.5 percent.  On October 30, 2007 the 
Federal Government issued an Economic Statement that included reducing the general federal corporate income 
tax rate by a further 1 percentage point in 2008 beyond already-scheduled reductions, to bring the rate to 19.5 
percent in 2008.  Subsequently, on October 31, 2007 the economic statement survived a confidence vote in the 
House of Commons.  At this time the legislation has been read the second time in the House of Commons and 
referred to the Standing Committee on Finance, which has issued its second report without amendment.   
 
At the Annual Review, TGI was asked whether or not it was appropriate to update the net effective tax rate for 
2008 from the filing rate of 32.5 percent to the prospective tax rate of 31.5 percent. 
 
In its Undertakings Submissions TGI believes that it has taken a conservative approach in using the 32.5 percent.  
TGI cites Canadian Institute of Chartered Accountants Handbook (“CICA Handbook”) Section 3465, relating to 
the actual accounting for tax liabilities of the CICA Handbook as providing some guidance.  The Company is of 
the view that a minority government may not represent persuasive evidence of its ability to enact the proposed 
changes and believes it prudent to err on the side of conservatism and wait until the requisite legislation had been 
enacted so that it can assess the full impact of the tax rate change. 
 
TGI also states regardless of when the Company includes a tax rate change in its material, the benefit of lower tax 
rates will flow through to customers via the existing deferral mechanism to account for any timing and revenue 
requirement differences.  TGI calculates the proposed 1 percent tax rate reduction when in effect, would result in 
a revenue requirement decrease for 2008 of approximately $1.18 million. 
 
The Commission notes that regarding the FortisBC Inc. 2008 Revenue Requirements for setting 2008 rates, the 
Commission approved the Modified Settlement Agreement (Order No. G-147-07) that included the further 
1 percent reduction in the corporate income tax rate, effective January 1, 2008 with deferral account recovery and 
to flow it into rates in the following year if the tax reduction is not enacted. 
 
The Commission finds that the announced income tax change is probable and that it is reasonable to include the 
tax change for setting 2008 rates given the current stage of the legislative approval process and status of the 
minority government.  TGI is directed to use the prospective tax rate of 31.5 percent in setting 2008 rates.  In 
the event that enabling legislation is not passed and the tax rate change is not effective on January 1, 2008, 
the difference in tax rates is to be recorded in a deferral account and fully amortized in the following year. 
 
 


2.3 Departure from the Uniform System of Accounts for O&M 
 
TGI requests approval to depart from using a portion of the Uniform System of Accounts for recording its O&M 
in Accounts 600 to 999 and to prepare reports using the New Code of Accounts, providing both a resource-based 
view and an activity-view, as included in the Annual Review Material filing in Section A-5 O&M Expense and 
Attachment A-5.  In April 2007 TGI filed its Annual Report to the Commission for the year ended December 31, 
2006 using the New Code of Accounts, providing both a resource-based view and an activity view.  The proposed 
reporting allows costs to be easily compared year over year regardless of organization structure and that once 
approved TGVI, Terasen Gas (Whistler) Inc. and TGI will report their O&M in this consistent manner going 
forward. 
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On September 20, 2007, the Commission issued a letter detailing the progress and proposed reporting format 
(included as Attachment A-5 in the Advance Materials) from the working group wherein the Commission 
requested Intervenor comments on the working group findings and results by September 27, 2007.  No comments 
were received from Intervenors. 
 
The Commission approves the TGI request to depart from using a portion of the Uniform System of 
Accounts for recording its O&M in Accounts 600 to 999 and to prepare reports using the New Code of 
Accounts, providing both a resource-based view and an activity-view.  The Commission accepts that the 
New Code of Accounts is to provide consistent and informative reporting similar to the Commission’s 
Uniform System of Accounts for Gas Utilities.  Also, TGI is to request Commission approval for revisions 
to the New Code of Accounts.  A revision may be due to an accounting rules change or operational change 
that necessitates a change to the New Code of Accounts.  Changes to the New Code of Accounts for clarity 
does not need approval but should be reported to the Commission. 
 
 


2.4 2008 Return on Equity 
 
TGI in its Revised Application filed on November 30, 2007 describes the detailed updated application stating the 
materials included in Tab 1 reflect the 2008 ROE of 8.62 percent as confirmed by Commission Letter L-93-07, 
and common equity component of 35.01227% in the calculation of the 2008 revenue requirement. 
 
In Appendix A to Order No. G-160-06 the Reasons for Decision on page 5 states: 
 


“In accordance with Special Direction No. 3, the Commission approves for the 
amalgamated TGI and TGS the following:  
 
• A common equity component of 35.01 percent, effective January 1, 2007.  The 


Commission considers that an equity component rounded to the nearest two decimal 
places is sufficient for TGI rate setting.  


• A return on common equity of 8.37 percent, effective January 1, 2007.  The 
unrounded ROE of 8.37131 percent is rounded to the nearest two decimal places in 
accordance with Commission Order No. G-109-01.”  


 
 
As directed in Commission Order No. G-160-06 TGI is to set the common equity component at 35.01 
percent.  The Commission approves for TGI in setting 2008 rates an ROE of 8.62 percent and a common 
equity component of 35.01 percent; both percentage rates are to be rounded to the nearest two decimal 
places. 
 
 


2.5 Wheeling Agreement 
 
The Commission issued Order No. G-139-07 approving the Long Term Service Agreements between TGVI and 
BC Hydro and Power Authority (“BC Hydro”), the Peaking Agreement between TGVI and BC Hydro, and the 
Capacity Assignment Agreement between TGVI, BC Hydro and TGI subject to certain conditions being met.  
One of these conditions requires TGVI and TGI to file by December 15, 2007 for Commission approval an 
agreement that amends the Wheeling Agreement between the two parties effective January 1, 2008.  On  







 
APPENDIX A 


to Order No. G-153-07 
Page 5 of 7 


 
 


 


November 23, 2007, TGI and TGVI filed for Commission approval, an Amending Agreement to the Wheeling 
Agreement in accordance with Order No G-139-07.  The Commission by Order No. G-149-07 approved the 
amended agreements.  The Amending Agreement results in a reduction in revenue that TGI receives from TGVI 
in 2008 by $900,000.  TGI has incorporated the changes in the Revised Application filed on November 30, 2007. 
 
 


2.6 CICA Handbook Changes – Estimate of Rate Impact for Changes in 
Canadian GAAP Related to Future Income Tax Liability 


 
In its Undertakings Submission, TGI explains it is not contemplating that the changes to Canadian Generally 
Accepted Accounting Principles (“GAAP”) that will be effective January 1, 2009 will require recovery of future 
income taxes in rates.  TGI submits it will require, for financial statement purposes, an entry to be made to record 
a future income tax liability and an offsetting rate regulated asset.  TGI notes that when International Reporting 
Standards comes into effect there is a possibility that, for financial statement purposes, the offsetting rate 
regulated asset would not qualify for recognition.   
 
The Canadian Accounting Standards Board in August 2007 indicated that it would amend Section 3465 of the 
CICA Handbook to require the recognition of future income tax liabilities and assets as well as a separate 
regulatory asset or liability for the amount of future income taxes expected to be included in future rates and 
recovered from or paid to future customers. 
 
The Commission notes that in order for an offsetting rate regulated asset to be created a Commission directive 
would be required that would allow for future income taxes to be recovered in future rates.  TGI is to file by 
June 30, 2008, a report on the accounting change impact to its financial statements presentation for 2009, 
the CICA Handbook guidance for future income tax recognition in 2009, any guidance from other 
acceptable sources of GAAP, impact on net-of-tax accounting resulting from the accounting change, and 
the impact, if any, to the regulated schedules and rates resulting from the CICA Handbook changes for 
regulated operations, plus any other pertinent details.  The report should provide the regulatory options 
for the utility such as setting rates fully complying with the CICA Handbook, partially complying with the 
CICA Handbook, and seeking a variance from the CICA Handbook.  If and when setting rates that include 
deferred income tax, the options may include setting rates using normalized taxes for the current portion of the 
deferred income tax and amortizing or not amortizing the past accumulated deferred income tax balance into rates. 
 
 


2.7 Inventory and Property, Plant and Equipment 
 
Commission Information Request No. 1 Question 12.7 asked when was the last time TGI conducted a 
comprehensive inventory and property, plant and equipment audit to verify the plant assets to the plant sub-
ledger.  In the information response TGI states that no special purpose audits of the inventory and property, plant 
and equipment (“PP&E”) records have been performed in the last 10 years.  At the Annual Review, TGI 
committed to an undertaking regarding inventory and PP&E audits.  The Submissions Undertaking states that 
TGI’s annual inventory count and obsolescence provision are reviewed and tested by the external auditors as part 
of their procedures.  TGI submits that the review and test of the Company’s internal controls by its external 
auditors and the verification of assets and inventory on a test basis provide substantial assurance that assets are 
being recorded properly and adequately safeguarded.  TGI explains in the Undertakings Submission that a 
comprehensive physical plant validation by the Company’s external auditors would be prohibitively costly. 
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Commission Information Request No. 1 Question 12.8 asked if the Company has a robust plant inventory system 
to perform actuarial data analysis for a depreciation study rather than relying on simulated plant records.  The 
response from TGI states the asset sub-ledger has the asset acquisitions and retirements recorded by year, 
providing the ability to analyze the data and prepare detailed depreciation studies.  The Commission is 
encouraged that TGI has the financial system in place to perform detailed depreciation studies.  However, the 
Commission notes that TGI should have a robust plant inventory system to perform actuarial data analysis that 
provides meaningful results since the analysis is dependent on the quality of recordkeeping. 
 
BCOAPO in its Comments notes that there has been no comprehensive audit of TGI’s inventory and PP&E in the 
past 10 years. 
 
The Commission acknowledges that an audit by the Company’s external auditors for physical plant validation is 
prohibitively costly.  However, the implementation of internal controls to conduct audits of inventory and PP&E 
can be performed on an ongoing program cycle basis by the asset’s custodians or plant accounting department.  
The Commission in regards to inventory and PP&E would like further information on how TGI’s audit 
framework incorporates risk based and cyclical audits, control assessments, and how the internal audit function 
independently evaluates the effectiveness of these internals controls including policies and procedures on an 
ongoing basis.  Proper recording of assets is important since rate base composed primarily of plant assets is a 
significant factor in setting rates. 
 
The Commission notes the importance of a company’s internal controls and its effect on substantive procedures 
for regulatory reporting.  The internal controls include the following: 
 


• Controls to ensure that fixed asset additions are properly authorized and recorded. 
• Controls to ensure that all fixed asset sold or retired are properly approved and recorded. 
• Controls to ensure that fixed assets included in the accounts are still in existence. 
• Controls to ensure that depreciation is properly determined and recorded. 


 
 
The Commission directs the TGI Internal Auditor to independently evaluate the effectiveness of the 
Company’s inventory and PP&E internal controls, including physical plant validation, and provide a 
detailed report within four months of the 2007 fiscal year end to be included in the Annual Report to the 
Commission.  Specifically, the report should include the inventory and PP&E external audit, internal audit, 
and departmental/operation work plans that are in place for the recording, identifying, and safeguarding 
of assets.  Also, the report should explain the policies and procedures in place and assess their effectiveness 
as controls.  The purpose of the report is to assess the adequacy of internal controls for regulatory 
reporting of assets. 
 
 


2.8 Extension of Settlement Agreement beyond December 31, 2009 
 
In its Comments BCOAPO states that its main concern is not with the current filing but rather that the Settlement 
Agreement not be extended beyond December 31, 2009.  BCOAPO submits that rates effective for January 2010 
should be set pursuant to a comprehensive cost of service filing for a 2010 test year that would recognize the 
actual lower O&M costs that TGI expects to incur, review of the allocation of shared services between TGI and 
TGVI, and suitable updates of cost of service items. 
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TGI in its Reply Comments states that while TGI has made no application to extend the current extended 
settlement beyond 2009, a question regarding this possibility was raised by stakeholders at the Customer 
Advisory Council meeting held on October 16, 2007 and again by stakeholders at the Annual Review.  The 
Company plans to discuss the possibility of an extension of the extended settlement with stakeholders in the first 
quarter of 2008 and will determine at that time whether there is sufficient stakeholder interest in convening a 
workshop on this matter. 
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BRITISH  COLUMBIA  


UTILITIES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐189‐08 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


An Application by Terasen Gas Inc. 
 Regarding Propane Commodity Charges effective January 1, 2009  


for the Revelstoke Service Area 
 


BEFORE:  L.F. Kelsey, Commissioner 
  P.E. Vivian, Commissioner  December 11, 2008 
  D.A. Cote, Commissioner 


 


WHEREAS: 
 


A. By Order G‐92‐08 the British Columbia Utilities Commission (the “Commission”) increased the propane 
commodity rates for the Terasen Gas Inc. (“Terasen Gas”) Revelstoke Service Area (“Revelstoke”) effective 
July 1, 2008; and 


B. On December 4, 2008 Terasen Gas filed its 2008 Fourth Quarter Gas Cost Report for Revelstoke; and 


C. Terasen Gas provided three sets of forward prices for the forecast cost of propane.  One forecast was based 
50 percent on the NYMEX West Texas Intermediate (“WTI”) light sweet crude oil futures and 50 percent on 
the NYMEX Mt. Belvieu propane futures; the second was based 100 percent on the NYMEX WTI light sweet 
crude oil futures; and the third was based 100 percent on the NYMEX Mt. Belvieu propane futures; and 


D. Using a propane price forecast based on an average of 50 percent of the November 24, 2008 NYMEX WTI 
light sweet crude oil futures and 50 percent of the November 24, 2008 NYMEX Mt. Belvieu propane futures, 
and based on the existing rates, the projected pre‐tax deferral surplus balance at December 31, 2008 of 
$469,546 is forecast to change to a pre‐tax surplus balance of $1,765,828 at December 31, 2009.  The rate 
change trigger mechanism is calculated to be 183.6 percent, which does not fall within the deadband range 
of 95 percent to 105 percent set out in Letter No. L‐5‐01; and 


E. Using a propane price forecast based on November 24, 2008 NYMEX WTI light sweet crude oil futures, and 
based on the existing rates, the projected pre‐tax deferral surplus balance at December 31, 2008 of 
$467,977 is forecast to change to a pre‐tax surplus balance of $1,549,986 at December 31, 2009.  The rate 
change trigger mechanism is calculated to be 166.6 percent, which does not fall within the deadband range 
of 95 percent to 105 percent; and 
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ORDERS/G‐189‐08_TGI Revelstoke Fourth Qrtr Rates 


 
BRITISH  COLUMBIA  


UTILITIES  COMMISSION  
 
 
  ORDER  
 NUMBER   G‐189‐08 
 


F. Using a propane price forecast based on November 24, 2008 NYMEX Mt. Belvieu propane futures, and based 
on the existing rates, the projected pre‐tax deferral surplus balance at December 31, 2008 of $471,144 is 
forecast to change to a pre‐tax surplus balance of $1,981,531 at December 31, 2009.  The rate change trigger 
mechanism is calculated to be 204.5 percent, which does not fall within the deadband range of 95 percent to 
105 percent; and 


G. In the 2008 Fourth Quarter Gas Cost Report for Revelstoke, Terasen Gas requests approval of a propane rate 
that is based on crude oil future prices, as propane prices continue to be very volatile and this more 
conservative approach will reduce the likelihood that a propane rate increase will be required on April 1, 
2009; and 


H. The requested approval would decrease the propane reference price by $0.2067 per litre, from $0.5172 per 
litre to $0.3105 per litre, effective January 1, 2009.  This corresponds to a rate decrease of $7.732 per 
gigajoule; and 


I. The rate change will result in a decrease of approximately $387 or 28.9 percent in the annual bill of a typical 
residential customer, based on consumption of 50 gigajoules annually; and 


J. The Commission concludes that the requested changes to the propane reference price and propane rates for 
Revelstoke are necessary at this time. 


 
 
NOW THEREFORE pursuant to section 61(4) of the Utilities Commission Act, the Commission approves a propane 
reference price decrease from $0.5172 per litre to $0.3105 per litre, which corresponds to a decrease of $7.732 
per gigajoule in customer rates, effective January 1, 2009.  Terasen Gas will inform all customers affected by the 
rate change. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this            12th          day of December 2008. 
 
  BY ORDER 
 
  Original signed by: 
 
 L.F. Kelsey 
  Commissioner 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐194‐08 
 


 
IN THE MATTER OF 


the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 
 


and 
 


Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. 
and Terasen Gas (Whistler) Inc. 


2008 Resource Plan 
 


BEFORE:  A.W.K. Anderson, Commissioner   
  A.A. Rhodes, Commissioner   December 15, 2008 
 
 


O  R  D  E  R 
 


WHEREAS: 
 
A. On June 27, 2008, Terasen Gas Inc., Terasen Gas (Vancouver Island) Inc. and Terasen Gas (Whistler) Inc. 


(collectively “Terasen” or “the Companies”) jointly filed a consolidated 2008 Resource Plan (“Resource Plan”) 
for acceptance by the British Columbia Utilities Commission (“Commission”) in accordance with Section 44.1 
of the Utilities Commission Act; and 


 
B. On May 28, 2008, Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. (collectively “TGI and TGVI”) filed 


an Energy Efficiency and Conservation Programs Application (“EEC Application”); and 


 
C. The Resource Plan includes five‐year capital plans and statements of facilities expansion, although the 


Companies note that they are not requesting approval of these capital plans; and 


 
D. By Order G‐120‐08 the Commission established  a written proceeding  to review the Resource Plan; and 


 


E. The Rental Owners and Managers Society of BC, British Columbia Hydro and Power Authority (“BC Hydro”), 
the Ministry of Energy Mines and Petroleum Resources (“MEMPR”), and the British Columbia Old Age 
Pensioners’ Organization et. al. (“BCOAPO”) registered as Intervenors in the proceeding; and  
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐194‐08 
 


F. In a letter dated September 9, 2008, BC Hydro submitted that the fuel switching expenditures proposed by 
TGI and TGVI in the EEC Application are not in the public interest and requested Commission determinations 
that issues related to the EEC Application would be dealt with exclusively in the EEC Application and that a 
decision on the Resource Plan would be withheld until the Commission had properly considered the EEC 
Application; and  


 
G. In a letter dated September 11, 2008, BCOAPO stated that it shared the concerns of BC Hydro and requested 


that the regulatory process for the Resource Plan be delayed until after the Commission’s decision with 
respect to the EEC Application was released; and 


 
H. In a letter dated September 12, 2008, Terasen submitted that the Companies supported a Commission 


direction confirming that EEC‐related issues, including the issue of fuel switching, would be dealt with 
exclusively in the EEC proceeding.  The Companies further submitted that such a direction would be 
adequate to ensure the EEC Application and the Resource Plan would be reviewed efficiently and fairly and 
that there was no basis to delay the regulatory timetable established for the Resource Plan; and  


 
I. By letter L‐45‐08 dated September 26, 2008, the Commission directed that all issues related to the EEC 


Application, including fuel switching, would be dealt with exclusively in the EEC proceeding and declined to 
make any adjustment to the regulatory timetable for the 2008 Resource Plan; and 


 
J. On September 30, 2008, Terasen responded to Information Requests from the Commission, BC Hydro and 


BCOAPO; and 


 
K. On October 7, 2008, Terasen filed its final submissions regarding the Resource Plan; and 


 
L. BC Hydro and BCOAPO filed their final submissions on October 14, 2008 and October 16, 2008 respectively; 


and  


 
M. On October 24, 2008 Terasen filed its reply submissions; and 


 
N. The Commission Panel determines that acceptance of the 2008 Resource Plan for filing is in the public 


interest, subject to the comments in the Reasons for Decision attached as Appendix A to this Order. 
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Orders/G‐194‐08_TGVI‐TGW‐2008 Resource Plan‐Reasons for Decisions 


 
BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐194‐08 
 


NOW THEREFORE the Commission Panel orders that the Resource Plan is accepted for filing by the Commission 
subject to the comments in the Reasons for Decision attached as Appendix A to this Order. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this          15th           day of December 2008. 
 
  BY ORDER 
 
  Original signed by: 
 
  A.A. Rhodes 
  Commissioner 
Attachment 
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Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. 
and Terasen Gas (Whistler) Inc. 


2008 Resource Plan 
 
 


REASONS FOR DECISION 
 


On June 27, 2008, Terasen Gas Inc., Terasen Gas (Vancouver Island) Inc., and Terasen Gas (Whistler) Inc. 
(collectively “Terasen”) filed their consolidated 2008 Resource Plan (“Resource Plan”) with the British Columbia 
Utilities Commission (the “Commission”).  Terasen’s Resource Plan includes five‐year capital plans and 
statements of facilities expansion, but does not include a request for approval of these capital plans.  Rather, 
Terasen will file separate applications for Certificates of Public Convenience and Necessity, if required, for any of 
those projects consistent with the Commission’s guidelines.  The Action Plan identifies seven action items 
(Exhibit B‐1, section 9).  Only one of those action items, “Implement the new EEC program and continue research 
and planning for future EEC programming”, requires significant new funding, and that funding is the subject of a 
separate application as discussed below. 
 
Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. had previously filed, on May 28, 2008, their Energy 
Efficiency and Conservation Programs Application (the “EEC Application”).  On June 20, 2008 by Order G‐102‐
08 the Commission established a preliminary regulatory timetable to review the EEC Application.  
Subsequently, on September 18, 2008, by Order G‐130‐08, the Commission established a written hearing 
process (“EEC Proceeding”) and regulatory timetable to review the EEC Application. 
 
Order G‐120‐08 established a written hearing and regulatory timetable to review the Resource Plan.  The 
Rental Owners and Managers Society of BC, British Columbia Hydro and Power Authority (“BC Hydro”), the 
Ministry of Energy Mines and Petroleum Resources, and the British Columbia Old Age Pensioners’ Organization 
et. al. (“BCOAPO”) registered as Intervenors in the proceeding. 
 
On September 26, 2008, the Commission issued letter L‐45‐08 which stated that “…because the issues in the 
Resource Plan and the EEC Application are sufficiently distinct, it could approve the Resource Plan, except for 
EEC issues, subject to and in advance of a decision with respect to the EEC Application.” (Exhibit A‐3, p. 2)  The 
Commission Panel therefore directed that all issues related to the EEC Application, including fuel switching, are 
to be dealt with exclusively in the EEC proceeding, and declined any adjustment to the regulatory timetable for 
the 2008 Resource Plan.   
 
Consistent with the timetable established by Order G‐120‐08, Terasen filed responses to information requests 
from the Commission, BC Hydro and BCOAPO on September 30, 2008.  Terasen filed its final submission on 
October 7, 2008.  Intervenors, specifically BCOAPO and BC Hydro, filed their final submissions on October 16, 
2008 and October 14, 2008, respectively.  Terasen filed its reply submission on October 24, 2008. 
 
BC Hydro’s submission notes that it had filed intervenor evidence in the EEC proceeding supporting its view that 
the portion of the EEC expenditure targeting fuel switching from electricity to natural gas is not in the public 
interest at this time.  BC Hydro also noted Commission letter L‐45‐08, which determined that Terasen’s asserted 
regional approach to Greenhouse Gas (“GHG”) emissions would be dealt with exclusively in the EEC proceeding.  
BC Hydro took no position on the remainder of the Resource Plan. 
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BCOAPO noted that Terasen’s Resource Plan does not seek approval of any of the specific actions described in 
the Application.  By way of comment BCOAPO suggested that it is “…inadvisable for a fossil fuel provider to file a 
long‐term planning tool that ignores we now live in a country where aggressive conservation programs are or 
soon will be the norm and where non‐GHG emitting fuel sources are preferred going forward.”  BCOAPO stated 
that it shares BC Hydro’s concerns over Terasen’s reliance on a solely regional analysis when evaluating GHG 
emissions. 
 
BCOAPO further submitted that since Terasen filed its Resource Plan in June 2008, global economic 
circumstances have changed to an extent sufficient to require that the growth scenarios presented in the 
Resource Plan be reconsidered.  BCOAPO submitted that, as opposed to the Reference Case presented in the 
Terasen Resource Plan, its “Low Growth” scenario is now a more appropriate reference case.  
 
In addition, BCOAPO submitted that Terasen’s reference case forecast projects an average annual growth rate of 
0.7 percent due largely to increased population and economic growth, but that in response to information 
requests, Terasen indicated it has assumed population growth of 1.03 percent and customer growth that is 25 
percent of population growth, which implies that population growth is responsible for an average annual 
increase of 0.258 percent.   BCOAPO submitted that “…this discrepancy, combined with a likely low economic 
growth scenario and increased conservation efforts are cause to revisit the forecast projections and 
methodology.” (BCOAPO Final Submission, p. 5)  
 
BCOAPO also expressed concerns about the ability of the regional gas transmission systems in the Pacific 
Northwest to meet peak day demand, and commented that the Regional Infrastructure Conclusions and 
Recommendations do not appear to address the issue, should it arise before “the longer term”. 
 
Finally, BCOAPO expressed concerns about Terasen’s Design Day Demand Methodology and, in particular, about 
the R‐squared statistics reported for each of the separate regression equations and Terasen’s multicollinear 
equation.  BCOAPO submits that Terasen appears to have submitted “unadjusted R‐squares” and requested that 
Terasen submit the adjusted R‐squared statistics.  BCOAPO also submitted that Terasen should be required to 
provide the variances of the parameter estimates and review the statistical methodology prior to filing its next 
resource plans. 
 
In its Reply Submission, Terasen stated that the issues raised by BC Hydro are matters that must be addressed in 
the context of Terasen’s EEC Application, and will be addressed there. 
 
Regarding the BCOAPO comments, Terasen submitted in its Reply Submissions that it has examined GHG 
emissions from a provincial policy perspective as well as a regional perspective and that both of these 
perspectives are consistent and necessary.  Terasen further argued that it is not a foregone conclusion that the 
low growth scenario for forecast gas demand is the most appropriate over the long term, and stated that it will 
continue to review and update its long‐range forecast as new information becomes available “…primarily within 
the timeframes of its annual planning cycles.”  Terasen further submitted that Action Plan items within the 
Resource Plan address the issue of regional infrastructure capacity and identify specific solutions to alleviate the 
problem.  Finally, Terasen submitted that it did use adjusted R‐squared values, and that its current methodology 
is a reasonable way to estimate future design day demand. 
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Commission Panel Conclusions 
 
Since Terasen is not requesting approval of any specific actions in its resource plan, it needs only to be accepted 
under section 44. 1 of the amended Utilities Commission Act RSBC 1996 c.473 (“UCA”).  Section 44.1(2)(b) 
establishes that a long‐term resource plan must include “(b) a plan of how the public utility intends to reduce the 
demand referred to in paragraph (a) by taking cost‐effective demand‐side measures.”  The Resource Plan 
addresses that requirement of the UCA in section 4, in large measure by reference to the EEC Application, which 
has been ordered to be heard separately.  
 
With regard to the issues related to fuel switching and GHG emissions, both these issues have been made part of 
the EEC Application and will be considered then. 
 
The forecasting issue raised by BCOAPO is not significant now because there are no actions required by the 
reference case forecast presented by Terasen, and a forecast lower than the reference case implies more time 
before system reinforcements are required.  Finally Terasen’s design day forecast methodology has not been 
demonstrated to be incorrect in this proceeding nor has a superior method been proposed and, consequently, 
the Commission Panel is not prepared to direct any changes to it.  However, if BCOAPO continues to have 
concerns about its accuracy, the Commission Panel is of the view that intervenors should be allowed the 
opportunity to raise the issue in the next Resource Plan filing or any other application where it is a factor, and 
would encourage them to submit evidence advocating an alternative approach they feel would be more 
appropriate. 


 
Section 44.1(7) of the UCA states that the Commission may accept or reject a part of the public utility’s plan.  
Because the EEC issues are to be dealt with in the proceeding to review Terasen’s EEC Application, the 
Commission Panel accepts the Resource Plan for filing, except for Section 4 and those other parts of the 
Resource Plan that relate to the issue of Energy Efficiency and Conservation, including fuel switching and GHG 
emissions.   A determination on those remaining issues will be made following the EEC Proceeding. 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐24‐09 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


An Application by Terasen Gas Inc. 
Regarding Propane Commodity Charges effective April 1, 2009 


for the Revelstoke Service Area 
 


BEFORE:  L.F. Kelsey, Commissioner 
  P.E. Vivian, Commissioner  March 12, 2009 
  D.A. Cote, Commissioner 
 


WHEREAS: 
 
A. By Order G‐189‐08 the British Columbia Utilities Commission (the “Commission”) decreased the propane 


commodity rates for the Terasen Gas Inc. (“Terasen Gas”) Revelstoke Service Area (“Revelstoke”) effective 
January 1, 2009; and 


 
B. On March 4, 2009, Terasen Gas filed its 2009 First Quarter Gas Cost Report for Revelstoke and on March 9, 


2009, filed its Revised 2009 First Quarter Gas Cost Report (“Revised 2009 First Quarter Report”); and 
 
C. Terasen Gas provided three sets of forward prices for the forecast cost of propane.  One forecast was based 


50 percent on the NYMEX West Texas Intermediate (“WTI”) light sweet crude oil futures and 50 percent on 
the NYMEX Mt. Belvieu propane futures, the second was based 100 percent on the NYMEX WTI light sweet 
crude oil futures, and the third was based 100 percent on the NYMEX Mt. Belvieu propane futures; and 


 
D. Using a propane price forecast based on the average of 50 percent of the February 24, 2009 NYMEX WTI 


light sweet crude oil futures and 50 percent of the February 24, 2009 NYMEX Mt. Belvieu propane futures, 
and using the existing Revelstoke rates, the projected before tax credit deferral account balance at March 1, 
2009 of $537,897 surplus is forecast to change to a before tax credit balance of $755,013 at March 31, 2010.  
The rate change trigger mechanism is calculated to be 148.5 percent which does not fall within the 
deadband range of 95 percent to 105 percent set out in Letter L‐05‐01; and 


 
E. In the Revised 2009 First Quarter Report, Terasen Gas requests a propane reference price decrease from 


$0.3105 per litre to $0.2091 per litre, which is a reduction of $0.1014 per litre corresponding to a rate 
decrease of $4.150 per gigajoule, effective April 1, 2009.  This equates to a decrease of approximately $208 
or 21.4 percent in the annual bill of a typical residential customer, based on consumption of 50 gigajoules 
annually; and 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐24‐09 
 


F. The Commission has determined that the requested changes to the propane reference price and propane 
rates for Revelstoke should be approved. 


 
 
NOW THEREFORE pursuant to section 61(4) of the Utilities Commission Act, the Commission approves a propane 
reference price decrease from $0.3105 per litre to $0.2091 per litre and a decrease of $4.150 per gigajoule in 
customer rates for Revelstoke, effective April 1, 2009.  Terasen Gas will inform all customers affected by the rate 
change. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this            12th         day of March 2009. 
 
  BY ORDER 
 


Original signed by: 
 
  L.F. Kelsey 
  Commissioner 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-33-07 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Terasen Gas Inc.  


Application for the Approval of a Two-Year Extension 
of the 2004-2007 Multi-Year Performance-Based Rate Plan for 2008-2009 


 
 


BEFORE: L.F. Kelsey, Commissioner 
 L.A. Zaozirny, Commissioner March 22, 2007 
 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. Commission Order No. G-51-03 approved for Terasen Gas Inc. (“Terasen Gas”, “the Company”), the 


Settlement Agreement for a 2004-2007 Multi-Year Performance-Based Rate Plan (the “Settlement”); and 
 
B. The terms of the Settlement required Terasen Gas to hold a Mid-Term Assessment Review to provide an 


expanded annual review and  information on its current and future year activities prior to the end of the third 
year (2006) of the Settlement; and 


 
C. Commission Order No. G-121-06 established the regulatory timetable including a 2006 Annual Review and 


Mid-Term Assessment Review on November 15, 2006 (the “Workshop”).  During the Workshop, the 
Company discussed the possibility of an application for the extension of the current Settlement; and 


 
D. On January 19, 2007, Terasen Gas filed its Application for the Approval of a Two-Year Extension of the 


Settlement Agreement for a 2004-2007 Multi-Year Performance-Based Rate Plan Settlement for 2008-2009 
(the “Application”); and 
 


E. In its Application, Terasen Gas states that it engaged in stakeholder consultation during December 2006 and 
January 2007 with representatives from the following stakeholder groups: 


• British Columbia Hydro and Power Authority (“BC Hydro”); 
• Ministry of Energy of Mines & Petroleum Resources (“MEMPR”); 
• Inland Industrial Group; 
• British Columbia Public Interest Advocacy Centre on behalf of the British Columbia Old Age 


Pensioners’ Organization et al. (“BCOAPO”);  
• Avista Energy Canada Ltd.; 
• Elk Valley Coal Corporation; 
• BC Health Services; 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
NUMBER  G-33-07 
 


• Commercial Energy Consumers Association of British Columbia; 
• Lower Mainland Large Gas Users Association; and  
• IGI Resources Inc., a BP Energy Company (“IGI Resources”) 


 
F. Appendix A to the Application sets out the proposed terms of a two-year extension and are the same as those 


reviewed with stakeholders during consultation.  The proposed terms are mostly extensions of the terms in the 
current Settlement and contain similar formula, mechanisms, methodologies and wording; and 


 
G. The Application includes a stakeholder letter from MEMPR dated December 21, 2006.  MEMPR states that it 


would support a two-year extension period to the Settlement; and 
 
H. In a letter dated January 22, 2007, BC Hydro stated that it was willing to support a two-year extension of the 


Settlement with terms as per the Terasen Gas draft term sheets discussed at the stakeholder meeting; and 
 
I. The Commission by Order No. G-8-07 established a written regulatory process for review of the Application; 


and 
 
J. MEMPR in its Comments of February 5, 2007 support a two-year extension period to the Settlement as 


indicated in the letter dated December 21, 2006; and 
 
K. On February 9, 2007 BCOAPO filed its Comments.  BCOAPO is supportive of an extension of the Settlement 


Agreement for a 2004-2007 Multi-Year Performance-Based Rate Plan for 2008-2009 and provided a few 
additional comments including service quality indicators (“SQI’s”); and 


 
L. On February 2, 2007 IGI Resources filed its Comments.  IGI Resources support a two-year extension of the 


Settlement with a single qualification.  IGI Resources states that the extension of the Settlement should be 
accompanied by a submission from Terasen Gas stating that during the term of the of the extension the 
Company will not ask the Commission for reconsideration of its equity thickness or return on equity (“ROE”) 
values; and  


 
M. On February 16, 2007 Terasen Gas filed its Reply Comments.  The Company’s response to BCOAPO notes 


that the SQI’s would be addressed as part of the next revenue requirements proceeding as suggested by 
BCOAPO.  In response to IGI Resources, Terasen Gas states that it has no current plans to make an 
application regarding its equity thickness or ROE.  Terasen Gas also submits that the qualifications suggested 
by IGI Resources place an unreasonable restriction on the Company and would be an inappropriate precedent; 
and 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
NUMBER  G-33-07 
 


N. On March 1, 2007 the Commission received an application from Fortis Inc. (“Fortis”) applying for the 
approval of the Acquisition of the Issued and Outstanding Shares of Terasen Inc. (the “Acquisition”).  In a 
letter dated March 1, 2007, the Commission offered Intervenors an opportunity to comment on the 
Application in light of the proposed Acquisition.  In the letters of Comment submitted by the MEMPR, 
BC Hydro and BCOAPO there were no concerns regarding the Acquisition in relation to the Application.  
The Company, in its Reply Comments dated March 16, 2007, is of the view that the two-year extension of the 
Settlement is warranted and is in the best interests of the Company and its customers; and 


 
O. The Commission has reviewed the Application, Comments, and Reply Comments received and considers that 


approval is warranted. 
 
 
NOW the Commission orders as follows: 
 
1. The Commission approves for Terasen Gas the two-year extension of the Settlement Agreement for a 2004-


2007 Multi-Year Performance-Based Rate Plan for 2008 and 2009 as outlined in Appendix A of the 
Application and also attached as Appendix A to this Order. 


 
 
DATED at the City of Vancouver, in the Province of British Columbia, this        23rd          day of March 2007. 
  
 BY ORDER 
 
 Original signed by 
 
 L.F. Kelsey 
 Commissioner 
 
Attachment 
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1.0  BACKGROUND AND REGULATORY PROCESS 


 


1.1  The Application 


 


On May 28, 2008 Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”) 


(collectively “Terasen”) filed its Energy Efficiency and Conservation (“EEC”) Programs Application 


(“Application”) with the British Columbia Utilities Commission (“the Commission”). 


 


In the Application, Terasen requested an order or orders approving the following:  


 


• Increases of EEC expenditures in the period 2008‐2010 to $46.944 million for TGI and 
$9.667 million for TGVI, a combined total of $56.6 million; 


• Capitalisation of incremental EEC expenditures as a regulatory asset deferral account on an 
after tax basis and amortisation of the account over 20 years; 


• An increase in the amortisation period to 20 years for incentive amounts that are added to 
deferral accounts for 2008 and 2009 as part of the 2008‐2009 extension of the 2004‐2007 
TGI PBR Settlement Agreement (“TGI PBR Extended Settlement”) approved by Order G‐33‐
07 and the 2008‐2009 extension of the 2006‐2007 TGVI Revenue Requirements Settlement 
Agreement (“TGVI RR Extended Settlement”) approved by Order G‐34‐07; 


• Changes to the benefit‐cost analysis undertaken to evaluate EEC measures as outlined 
below: 


o Implementation of a portfolio approach to benefit‐cost analysis such that the Total 
Resource Cost (“TRC”) test for all programs combined must return an overall 
combined result of one or more;  


o Elimination of the requirement to include free‐riders in benefit‐cost tests;  


o Inclusion of the benefits of savings associated with implementation of a regulation 
as a result of EEC programs aimed at preparing the marketplace for the introduction 
of regulation of minimum efficiency levels in equipment, buildings or energy 
systems 


o Inclusion of the impact of carbon‐pricing as one of the inputs to the benefit‐cost 
tests; 
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• A requirement that Terasen submit annually to the Commission, by the end of the first 
quarter following year‐end, for each year of the funding period, a report on all EEC 
initiatives and activities, expenditures and results for TGI and TGVI. 


 


The Commission directed that the Application would follow a written hearing process after hearing 


submissions from intervenors and interested parties. 


 


Intervenors registered for the hearing were: 


 


• British Columbia Hydro and Power Authority (“BC Hydro”),  


• British Columbia Old Age Pensioners’ Organization et. al. (“BCOAPO”),  


• B.C. Sustainable Energy Association and the Sierra Club of Canada (British Columbia 
Chapter) (collectively, “BCSEA‐SCBC”),  


• The Ministry of Energy, Mines and Petroleum Resources (“MEMPR”),  


• The Rental Owners and Managers Society of B.C. (“ROMS”),  


• FortisBC Inc.,  


• Pacific Northern Gas Ltd. (“PNG”),  


• The Commercial Energy Consumers Association of BC (“CEC”) and  


• Direct Energy Marketing Limited  


 


In addition to parties registering as intervenors, numerous letters of comment were received. 


 


Two rounds of Information Requests were conducted. 


 


Intervenors BC Hydro and BCSEA‐SCBC also filed evidence. 


 


The process was complete on December 5, 2008 with the filing of Terasen’s reply submission. 
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1.2  Legal and Regulatory 


 


1.2.1  The Utilities Commission Act 


 


The Application is made pursuant to Section 44.2 of the Act, which states, in part: 


 


“(1) A public utility may file with the commission an expenditure schedule containing 
one or more of the following: 


(a) a statement of the expenditures on demand‐side measures the public 
utility has made or anticipates making during the period addressed by the 
schedule;…” 


 
and: 
 


“(3) After reviewing an expenditure schedule submitted under subsection (1), the 
commission, subject to subsections (5) and (6), must 


(a) accept the schedule, if the commission considers that making the 
expenditures referred to in the schedule would be in the public interest, or 


(b) reject the schedule. 


(4) The commission may accept or reject, under subsection (3), a part of a schedule. 


(5) In considering whether to accept an expenditure schedule, the commission must 
consider 


(a) the government's energy objectives, 


(b) the most recent long‐term resource plan filed by the public utility under 
section 44.1, if any, 


(c) whether the schedule is consistent with the requirements under section 
64.01 or 64.02, if applicable, 


(d) if the schedule includes expenditures on demand‐side measures, whether 
the demand‐side measures are cost‐effective within the meaning prescribed 
by regulation, if any, and 


(e) the interests of persons in British Columbia who receive or may receive 
service from the public utility. 


(6)  If the commission considers that an expenditure in an expenditure schedule was 
determined to be in the public interest in the course of determining that a long‐term 
resource plan was in the public interest under section 44.1 (6), 
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(a) subsection (5) of this section does not apply with respect to that 
expenditure, and 


(b) the commission must accept under subsection (3) the expenditure in the 
expenditure schedule.” 


 


1.2.2  The Long Term Resource Plan  


 


The Commission Panel notes that, with respect to subsection 44.2 (5) (b) and subsection 44.2(6), 


Terasen filed its consolidated 2008 Resource Plan (on behalf of TGI, TGVI and Terasen Gas 


(Whistler) Inc.) on June 27, 2008, which was accepted as described in Order G‐194‐08 and its 


accompanying Reasons.    As noted in the Reasons, the Commission Panel specifically excluded any 


consideration or determination with respect to whether the EEC expenditures included in the 


instant Application were in the public interest.  Accordingly, the Commission Panel considers that 


subsection 5 of s. 44.2 is applicable to the Application, whereas subsection 44.2(6) is not.  


 


1.2.3  ‘Cost effectiveness’ and the Demand Side Measures (DSM) Regulation 


 


Subsection 44.2 (5)(d) requires the Commission to consider whether the EEC expenditures are “. . . 


cost‐effective within the meaning prescribed by regulation, if any, . . .”. 


 


On November 7, 2008, the Government issued Ministerial Order M271/2008 which attached B.C. 


Reg. 326/2008 ‐ Demand‐Side Measures Regulation.  Section 3 of the DSM Regulation deals with 


the “adequacy” of a demand‐side measures “plan portfolio” and section 4 of the DSM Regulation 


sets forth certain requirements with respect to the determination of whether such expenditures 


are “cost effective”.  Section 2 of the DSM Regulation provides that the regulation applies only to 


‘the authority’ (BC Hydro) until June 1, 2009, at which time the regulation will become more 


generally applicable.   Accordingly the requirements of sections 3 and 4 are not applicable to 


Terasen’s current EEC Application. 
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1.2.4  BC Government’s Energy Objectives 


 


 


Subsection 44.2 (5)(a) of the Act requires the Commission to consider the “government’s energy 


objectives” in considering whether to accept an expenditure schedule.  The “government’s energy 


objectives” are defined in section 1 of the Act as follows: 


 


“(a) to encourage public utilities to reduce greenhouse gas emissions; 


(b) to encourage public utilities to take demand‐side measures; 


(c) to encourage public utilities to produce, generate and acquire electricity 
from clean or renewable sources; 


(d) to encourage public utilities to develop adequate energy transmission 
infrastructure and capacity in the time required to serve persons who receive 
or may receive service from the public utility; 


(e) to encourage public utilities to use innovative energy technologies 


(i)  that facilitate electricity self‐sufficiency or the fulfillment of their 
long‐term transmission requirements, or 


(ii)  that support energy conservation or efficiency or the use of clean 
or renewable sources of energy; 


(f) to encourage public utilities to take prescribed actions in support of any 
other goals prescribed by regulation…” 
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2.0  TERASEN’S PROPOSED EEC EXPENDITURES 


 


Terasen is applying for approval of an increase in allowed expenditures for EEC activity for TGI and 


TGVI to a total of approximately $56.6 million over the three year Program Period 2008 to 2010, an 


increment of $48.062 million over currently approved DSM spending for the two utilities. 


(Exhibit B‐1, p. 8)   


 


The proposed EEC Expenditures, by Program Area, by Utility, are set out in the table below. 


 
Table 1 


 
($000) 


Spend by Program Area 2008 ‐2010  TGI  TGVI  Total  


Residential Energy Efficiency  8,552 734  9,286


Commercial Energy Efficiency  19,592 2,199  21,791


Residential Fuel Switching  1,332 2,367  3,699


Conservation Education and Outreach  11,068 2,767  13,835


Joint Initiatives  2,400 600  3,000


Trade Relations  1,200 300  1,500


Conservation Potential Review  400 100  500


Innovative Technologies, NGV and 


Measurement 


2,400 600  3,000


Total  46,944 9,667  56,611


  (Source:  Exhibit B‐1, p. 9)  


 


 
Terasen states that it is most efficient for the Commission to approve the overall expenditure level, 


by utility, for the funding period rather than by approving the funding by program area or by 


individual program initiative.   Terasen submits that this approach will allow it to respond quickly to 


changes within initiatives and to new opportunities that might arise, and will reduce the 


administrative burden related to EEC activity. (Exhibit B‐1, pp. 50‐51)  
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Terasen also submits that the energy savings from the EEC expenditures will result in savings with a 


present value of almost 10 million gigajoules (“GJs”) over the lives of the various measures 


proposed, while fuel switching activity is estimated to result in approximately 2.3 million GJs of 


additional load.  The anticipated present value of net energy savings is approximately 7.7 million 


GJs, not including potential savings arising from Conservation Education and Outreach, Joint 


Initiatives or Innovative Technologies, NGV and Measurement program areas. (Exhibit B‐1, p. 10)  


Terasen further states that DSM expenditures at current levels would result in cumulative annual 


savings of 1.3 million (nominal, rather than present value) GJs by 2016, whereas the proposed 


expenditures would result in cumulative annual savings of approximately 6.4 million nominal GJs in 


the same time period. (Exhibit B‐1, p. 11) 


 


2.1  Residential and Commercial Energy Efficiency  


 


Terasen developed its budget estimates for Residential Energy Efficiency, Commercial Energy 


Efficiency and Residential Fuel Switching based on work done in 2006 in its Conservation Potential 


Review (“CPR”).  Those estimates were refined by Habart and Associates Consulting Inc. (“Habart”) 


as described in Habart’s September 2007 Report (“Habart Report”) provided in Appendix 9 of the 


Application. (Exhibit B‐1, p. 52)  The Habart Report concluded that total DSM funding of 


approximately $35 million over the three‐year period would be required. (Exhibit B‐1, Appendix 9, 


p. 23) 


 


Terasen states that “[t]he key finding of the CPR was the Achievable Potential” which is a measure 


of savings which could realistically be achieved within the study period. (Exhibit B‐1, p. 45)  The 


Achievable Potential from the CPR is outlined in the table below: 
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Table 2 
 


CPR Findings 


  (Exhibit B‐1, Table 4.1, p. 45) 
 
 


Terasen states that “[t]he strategies outlined in this Application, and the expenditures for which 


approval is being sought, are based to a significant degree on the findings of the CPR and the 


subsequent work undertaken with Habart.”  (Exhibit B‐1, p. E‐3) 


 


In discussing estimation of new dwelling heating loads, the 2006 CPR states that: “[d]iscussions 


with provincial government staff indicated that a number of changes to residential buildings are 


under consideration that could affect the thermal performance of British Columbia’s new housing 


over the study period.”  The changes being considered include targets for new construction, 


including residential buildings and all commercial buildings (including apartments) and strategies to 


achieve improved thermal performance in related residential equipment and products, including 


furnaces, fireplaces, and windows.  (Exhibit B‐1, Appendix 1, p. 33) 


 


2.1.1  Residential Energy Efficiency  


 


Terasen proposes spending $9.286 million on Residential Energy Efficiency for both TGI and TGVI 


over the Program Period (Exhibit B‐1, p. 55, Table 6.2b).  The Residential Energy Efficiency program 


area includes both new construction and retrofit initiatives.  
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2.1.1.1  New Construction 


 


For new construction, Terasen is proposing EnerChoice Fireplace and Energy Star Appliance 


initiatives.  The EnerChoice Fireplace program will provide an incentive to customers who purchase 


and install an EnerChoice rated fireplace, insert or free‐standing stove. The Energy Star Appliance 


program provides incentives for customers who use natural gas for domestic hot water (“DHW”) 


heating to install Energy Star clothes washers and/or dishwashers.  (Exhibit B‐1, p. 59) 


 


Terasen states “[t]he key decision makers in this market for the [new construction] programs . . . 


are builders and developers who build single family homes and row‐houses” and  “. . .  new 


construction EEC portfolio in the residential market will include programs that encourage 


customers, whether they be individuals building a new home, or builders and developers, to install 


energy efficient appliances.”  (Exhibit B‐1, p. 58) (emphasis in original) 


 


2.1.1.2  Retrofit 


 


For the residential retrofit market Terasen is proposing an Energy Star Heating System Upgrade 


program that will reprise earlier versions of this program, and will provide customers who install an 


Energy Star heating system a credit on their Terasen bill for gas service.  Terasen’s Application is 


based on funding for incentives for gas furnace upgrades in single family dwellings (“SFDs”) and 


duplexes in the Terasen service territory.  Terasen estimates upgrades to 5.3 percent of the stock of 


pre‐1976 SFDs and duplexes or 8,180 furnace upgrades to the end of 2009.  Terasen notes that due 


to expected new Federal government regulations requiring all furnaces sold in Canada to meet a 


minimum standard of 90 percent efficiency after December 31, 2009, this program will conclude 


prior to that date. (Exhibit B‐1, pp. 59‐60)   


 


Terasen is also proposing EnerChoice Fireplace and Energy Star Appliance programs for the retrofit 


market as for the new construction market.  The Hearth, Patio & Barbeque Association of Canada 


will provide assistance in promotional and educational aspects of the EnerChoice Fireplace 


program. (Exhibit B‐1, p. 60) 
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The residential sector expenditures proposed by Terasen, by utility and program area are as 


follows: 


Table 3 


TGI and TGVI Energy Efficiency  ($000)  2008 2009 2010  Total


TGI  New Construction  411 566 1,056  2,033


  Retrofit  2,495 2,658 1,367  6,520


  Sub total, TGI  2,906 3,224 2,423  8,553


TGVI  New Construction  130 156 232  518


  Retrofit  53 66 97  216


  Sub total, TGVI  183 222  329  734


  Total  3,089 3,446 2,752  9,287


Source: BCUC IR No. 1 Attach 56.2A 


 


 


2.1.1.3  Commercial Energy Efficiency  


 


Terasen is proposing to spend $21.7 million on commercial sector new construction and retrofit 


programs (Exhibit B‐1, p. 60).  The expenditure proposals were based on refinements of the 


following initial recommendations from the Habart report:  
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Table 4 


TGI and TGVI Commercial Programs 
 


Spending 2008‐2010 
($000) 


  TGI  TGVI 


New Construction     


  Efficient New Construction  5,297  727 


  Boilers   1,928  224 


  Water Heating  1,118  103 


  Subtotal ‐ New Construction 8,343  1,055 


Retrofit       


  Boilers   7,395  1,074 


  Building Recommissioning  3,095  354 


  Next Generation Building Automation Systems  968  95 


  Demand Control Ventilation  1,795  ‐ 


  High Efficiency Rooftop Units  239  17 


  Water Heat  2,032  254 


  Subtotal ‐ Retrofit 15,524  1,794 


Total Commercial Energy Efficiency  23,867  2,849 


  Source: Exhibit B‐2, Attachment 56 2A TGVI and 56 2A TGI 


 


2.1.1.4  New Construction 


 


The commercial new construction program is aimed at all new construction “…which might use 


natural gas space and water heating.”  Terasen states that “…the immediate opportunities are 


likely to be Multifamily Dwellings (“MFDs”) and Commercial office space” and may also include 


some institutional buildings. (Exhibit B‐1, p. 61)   Terasen lists some potential areas for activity in 


the commercial new construction sector, and notes that program design in this sector is complex, 


so the program activities listed in the Application are merely summaries.   
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Terasen states “[t]he key decision makers in this market are owners including: governments; 


builders/developers; architects; engineers; interior designers; mechanical consultants; and 


contractors.”  (Exhibit B‐1, p. 61) 


 


The new construction energy efficiency program areas include initiatives aimed at: 


 


• Efficient New Construction Design and High Insulation Technology for windows; 


• Condensing and near condensing boilers; and  


• Instantaneous and condensing DHW heaters and drain water heat recovery. 


  (Exhibit B‐1, Table 6.3.2, p. 61) 


 


2.1.2.5  Retrofit 


 


Terasen’s commercial retrofit program is aimed at all commercial and industrial buildings with 


existing natural gas space and water heating equipment.  Terasen again notes that, due to the 


complexity of programs in this sector, it has merely summarized areas of program activity and 


states “[m]ore detailed program development work must be completed by [Terasen] in conjunction 


with industry groups before these programs are rolled out.” (Exhibit B‐1, p. 62) 


Commercial retrofit energy efficiency program area activity includes initiatives for: 


 


• Condensing and near condensing boilers 


• Building Recommissioning 


• Next Generation Building Automation Systems (“BAS”) 


• High Efficiency (“HE”) Rooftop Units 


• Instantaneous and condensing DHW boilers and heaters 


• For TGI only, Terasen is proposing to add: demand control ventilation  for large and medium 
commercial buildings and drainwater heat recovery. 


(Exhibit B‐1, p. 62, Table 6.3.2a) 
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Terasen states that commercial sector programs are intended to offer qualified customers a menu 


of programs from which to choose and that Terasen staff will work with participants in selecting 


the most appropriate program and/or component.  (Exhibit B‐1, p. 63) 


 


Intervenor Positions 


 


BCOAPO takes issue with the relative allocation of spending as between proposed residential and 


commercial customer groups.  BCOAPO notes that residential customers make up 90 percent of 


Terasen’s total customers and 38 percent of its total volume, whereas commercial customers 


represent only 9.7 percent of its customer base and 26 percent of its total volume. (BCOAPO 


Argument, p. 12) 


 


Commission Determination 


 


The Commission Panel notes BCOAPO’s comments as well as the CPR evidence indicating that some 


70 percent of the Achievable Potential savings are associated with the residential sector. Terasen 


has included residential market MFDs in its Commercial EE program, which, in the view of the 


Commission Panel, may also have significant potential for low income housing initiatives. Terasen 


indicates that it will re‐direct funding amongst programs based on customer response, thus 


enabling funding balancing between Residential and Commercial programs as appropriate.   


   


The Commission Panel finds the design of Terasen’s Residential and Commercial EE programs to be 


reasonable, flexible and in the public interest, and accepts the expenditure proposals for these 


program areas.  
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2.2  Residential Fuel Switching 


 


Reduction in Greenhouse Gas (“GHG”) emissions is advanced by Terasen as a benefit in support of 


residential fuel switching for TGI.  The stated premise is that the substitution of natural gas for 


electricity will reduce overall GHG emissions in the short term, by increasing the amount of 


electricity available to BC Hydro to meet domestic load, thereby reducing its dependence on 


imported power or, alternatively, allowing it to increase exports of clean power, thus enabling a 


reduction in the regional use of gas or coal‐fired power.  Terasen submits, over the longer term, to 


the extent BC Hydro is able to meet its load requirements, excess clean generation could be 


exported, displacing the use of gas and/or coal‐fired generation in the region (Western 


Interconnection).  (Exhibit B‐1, p. 63; Terasen Reply, p. 5) 


 


Terasen states that “[t]he primary objective of the fuel‐switching offers is to promote the most 


optimal balance in energy share between electricity and natural gas, preserving BC Hydro’s 


generation and transmission systems for its [sic] highest value – in running lights, computers and 


other technology.” (Exhibit B‐1, p. 64)  


 


Terasen proposes to spend $3.7 million in the residential fuel switching program area.   It is 


proposing that only new construction fuel switching programs be offered in the TGI service area 


but that both new construction and retrofit fuel switching programs be offered in the TGVI service 


area. 


 


Terasen proposes to spend the following amounts on fuel switching programs annually, over the 


Funding Period. 
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Table 5 


 


Residential Fuel Switching Programs 


Program  Initiatives  TGI  TGVI 


New Construction     


Natural Gas Water Heating  NG DHW  319  693


NG Range  1,013  50


Sub Total 1,332  743


   


 


Natural Gas Appliances 


 


     


Retrofits  NG Dryer    38


  Natural Gas Appliances  FS Range  ‐  247


    FS Dryer  ‐  247


  Furnace Fuel Substitution  Furnace  ‐  766


  Fireplace Fuel Substitution  EnerChoice Fireplace  ‐  326


  Sub‐total   1624


  Totals 1332  2367


  Source:  Exhibit B‐2, Attachments 56.2A 2 (TGI) and 56.2A 4 TGVI 


 


New Construction 


 


All new construction expenditures involve fuel switching from electricity.  Only the Retrofit 


programs, which are limited to Vancouver Island, involve potential fuel switching from propane, oil 


or wood in addition to electricity.  Terasen states:  “[i]t is very challenging to separate out proposed 


expenditures for fuel switching from electricity to natural gas from vs. [sic] proposed expenditures 


for fuel switching from non‐electric sources to natural gas, as there are a number of potential 


energy sources for the proposed TGVI residential retrofit program, and …[it] cannot predict the 


proportion of participants switching from each energy source.” (Exhibit B‐5, BC Hydro 1.1.1) 
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Terasen proposes fuel substitution incentive programs to encourage the use of natural gas in new 


construction projects for installation of natural gas domestic hot water heaters in the TGVI service 


area and to install a natural gas range and/or dryer in both the TGI and TGVI service areas. 


(Exhibit B‐1, p. 64)  


 


Retrofit 


 


Incentive funding for fuel substitution retrofits is only contemplated for TGVI, as many households 


in its service territory still use wood, propane or fuel oil for space heating and fireplaces.   


 


The proposed programs include incentive payments for: 


 


• Switching to natural gas for space heating and for installing Energy Star equipment.  
Terasen states that “the current regulatory regime for TGVI does not allow Terasen to 
offer customers who switch to natural gas an incentive to install Energy Star 
equipment.”  (Terasen proposes that it be able to offer both, but also advises that it 
would restrict the incentive to furnaces and boilers rated Energy Star.); 


• Installation of an EnerChoice‐rated fireplace, insert or free‐standing stove; and 


• Replacement of existing electric or propane ranges and dryers with gas appliances. 


  (Exhibit B‐1, p. 65) 


 


Intervenor Positions 


 


BCOAPO strongly opposes the inclusion of any expenditures associated with fuel switching away 


from electricity to natural gas in Terasen’s EEC portfolio.  BCOAPO argues that there is no evidence 


as to an “optimal balance” as between electricity and natural gas and suggests that a movement 


away from (clean) electricity to a fossil fuel would not be part of such optimal balance. (BCOAPO 


Argument, p. 10) 
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BC Hydro filed the evidence of Randy Reimann, P. Eng., its manager of Resource Planning, wherein 


he contradicted Terasen’s assertion that fuel switching away from electricity to natural gas would 


reduce the need for BC Hydro to import electricity from other jurisdictions which rely on coal or 


natural gas for generation.  Mr. Reimann stated:  “[t]here is no medium to long term linkage 


between fuel switching from electricity to natural gas and a change in BC Hydro’s need for 


importing electric energy or ability to export such energy.”  (Exhibit C2‐6, Direct Testimony of 


Randy Reimann, p. 2, Q.7) 


 


BC Hydro also filed the evidence of Patrice Rother, its manager of Environmental Strategy in the 


Safety, Health and Environmental group.  Ms. Rother reviewed recent GHG‐related legislative and 


policy developments including the B.C. Greenhouse Gas Reduction Targets Act (“GGRTA”), the B.C. 


Climate Action Plan and the joinder of British Columbia into the Western Climate Initiative and 


highlighted a number of areas of uncertainty surrounding how the WCI GHG trading scheme will 


align with the GGRTA legislated targets and other Chinook Action Plan action items on a regional 


basis. (Exhibit C2‐6, Direct Testimony of Patrice Rother pp. 2‐3, Q. 8, 11) 


 


Commission Determination 


 


While the Commission Panel notes the comments of Terasen regarding potential GHG benefits of 


fuel switching, particularly away from fossil fuels with a higher carbon content than natural gas, the 


Commission Panel is not convinced that expenditures on fuel switching and load building away 


from electricity can be properly considered in a portfolio of EEC programs at this time.  The 


Commission Panel agrees with the comments of the BCOAPO that the “optimal balance” as 


between natural gas and electricity has not been established.  The Commission Panel also finds that 


the efficiency of other energy sources over and above that of electricity has not been adequately 


established.   


 


The Commission Panel also notes that natural gas does have a GHG impact which is not present in 


clean domestic electricity and that one of the government’s energy objectives is “to encourage 


public utilities to reduce GHG emissions.” The Commission Panel accepts the evidence of 
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Ms. Rother that there is considerable uncertainty, at this time, surrounding how various 


government initiatives will align on a regional basis. The Commission Panel finds that Terasen has 


not provided sufficient evidence to persuade the Panel, on a balance of probabilities, that a 


regional approach should be adopted as a justification for EEC expenditures aimed at substituting 


natural gas as a fuel to replace electricity.   


 


The Commission Panel accepts EEC expenditures directed at fuel switching from fossil fuels with a 


higher carbon content than that of natural gas.  Expenditure programs specifically directed at 


encouraging fuel switching away from electricity are rejected, as are Incentive payments for 


appliances for which an Energy Star rating is not available.  However, expenditures are accepted for 


incentives to install Energy Star and EnerChoice equipment and appliances for customers who, at 


their own initiative, wish to switch to natural gas as the fuel of choice.  


 


2.3  Conservation Education and Outreach 


 


This proposal is in addition to program‐specific education and outreach funding, and relates to non‐


program‐specific activities, as set out below. 


 


• Terasen’s proposed budget for Conservation Education and Outreach (CEO) was developed 
in consultation with Wasserman + Partners Advertising (“Wasserman”).  Terasen proposes a 
total CEO expenditure of $13.835 million in the 2008 to 2010 period which is 24 percent of 
the total EEC proposed expenditures of $56.611 million. The Wasserman proposal states 
that the planned messaging will educate the public about Terasen’s EEC program and 
related activities.   


(Exhibit B‐1, Appendix 8) 


 


Terasen was requested to describe the specifics of the CEO programs and responded that these 


initiatives “. . . have not yet been fully developed, however, as outlined on page 65 of the 


Application, they are projected to include: 
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• Stakeholder industry group activities, such as first time homebuyers seminars 


• Public outreach by “Team Terasen” 


• Support for conservation education within the school system 


• Energy Forum 


• Conservation communications, as outlined in Appendix 8 in the Application.” 


  (Exhibit B‐2, BCUC 1.28.1) 


 


The entire proposed $13.835 expenditure for the CEO Program Area is taken by the Conservation 


communications initiative of the CEO Program.   $11.550 million or 83 percent of the $13.835 


million is allocated to Mass Media Advertising and Production over the three year expenditure 


period.  (Exhibit B‐1, Appendix 8) 


 


Terasen did not submit any details or expenditure estimates for the first four program initiatives 


described above.  


 


Terasen proposes to attribute the CEO expenditures in each year equally between the Residential 


and Commercial Energy Efficiency programs, with none of the CEO expenditures being attributed to 


other Program Areas such as Fuel Switching or Trade Relations.  (Exhibit B‐1, p. 54)  


   


Terasen states: “EEC expenditures will be efficient, with non‐incentive costs not exceeding 50% of 


the expenditure in a given year.”  (Exhibit B‐1, p. 47, #3)  Terasen does not provide any further 


evidence supporting the implication that, merely by not exceeding 50 percent of the total, non‐


incentive, expenditures, the balance represents efficiency in expenditures.   


 


Intervenor Positions 


 


BCOAPO submitted that “The Application’s education and outreach component is 


disproportionately large, and inappropriately treated as an asset to be amorti[s]ed over 20 years.”   


(BCOAPO Argument, p. 14) 
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BCSEA‐SCBC submitted the evidence of John J. Plunkett of Green Energy Economics Group, Inc.  The 


Commission Panel reviewed Mr. Plunkett’s qualifications and experience and accepts him as an 


expert with respect to the matters his testimony addresses in this Application. 


 


Mr. Plunkett proposes that the CEO should be reduced by 50 percent, and the amount by which the 


funding is reduced be redirected to the residential and commercial efficiency programs. 


Mr. Plunkett notes that while building a conservation ‘ethic’ in British Columbia is laudable, the 


primary purpose of the CEO expenditures should be to support the efficiency programs.  


(Exhibit C5‐5, pp. 18, 19)    


 


Commission Determination 


 


The Commission Panel finds that Terasen has not provided sufficient evidence to support either the 


$13.835 million total proposed EEC expenditures, or the allocation of some 84 percent of that 


amount to mass media advertising and production.  The Commission Panel notes that the 


Commercial component comprises some 70 percent of the total expenditures in the combined 


Residential and Commercial Energy Efficiency program areas, to which the CEO costs have been 


attributed equally. The Commission Panel also notes Terasen’s comments, quoted above, with 


respect to the key decision makers in both the new and retrofit commercial markets. The 


Commission Panel considers both these markets to be significantly more narrow and focused than 


markets which may warrant the use of mass media approaches to communication.   


 


The Commission Panel also notes that Terasen’s evidence did not include any discussion of bill 


stuffers or other communication methods. 


  


The Commission Panel agrees in part with Mr. Plunkett’s proposal, and considers that, while public 


education is an appropriate activity in support of the EEC objectives, the evidence is not sufficient 


to support either the full amount proposed or the allocation of the proposed CEO expenditures.  


The Commission panel does not agree with Mr. Plunkett’s suggestion that the funding reduction of 
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the CEO expenditures be redirected to the energy efficiency programs.  The Commission Panel 


finds the evidence sufficient to establish that there is a benefit to some CEO expenditures and 


accepts 50 percent, $6.918 million, as reasonable.  


 


Terasen is directed to review the CEO program with a view to: 


 


• altering the program to allocate funds away from the mass media campaign and to 
include other initiatives, with particular attention paid to conservation education within 
the school system and affordable housing initiatives; 


• addressing the apparent imbalance of the residential to commercial expenditure ratio, 
approximately 30:70, in comparison to the ratio of residential to commercial Achievable 
Potential GJ impact of approximately 77:23 (Exhibit B‐1, p. 45); 


• reconsidering the apparent lack of communication expenditures directed in a focused 
manner to the Commercial Energy Efficiency program,  


• reconsidering appropriate attribution of CEO costs to Program Areas and initiatives, and 
any related impact on Total Resource Cost calculations and rate impacts.  


 


2.4  Joint Initiatives, Trade Relations, 2009 CPR, and Innovative Technologies, NGV and 


Measurement 


 


2.4.1  Joint Initiatives 


 


Terasen is requesting that $1.0 million per year be approved for the development of Joint 


Initiatives as they arise.  Initiatives that Terasen states it will, or may pursue if the funding is 


approved, include: support for audits for a Provincial Home Retrofit Program, DSM for affordable 


housing, building labeling, and community action on energy efficiency. (Exhibit B‐1, pp. 66‐68) 
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2.4.1.1  Audits 


 


The “audit” joint initiative involves providing financial assistance to customers by paying for the 


cost of a pre or post upgrade audit, both of which are necessary for participation in the federal 


government’s “Eco‐Energy” program.  This initiative would support the provincial government’s 


expressed intention to implement a province‐wide home retrofit program, “LiveSmartBC”, to 


complement the federal government initiative.  The provincial program does not contemplate 


paying the cost of post‐retrofit audits, and Terasen sees an opportunity to provide full or partial 


funding to enable more of its customers to participate in the programs. (Exhibit B‐1, pp. 43, 67)   


 


2.4.1.2  Affordable Housing 


 


Terasen states that “[t]he Ministry of Energy Mines and Petroleum Resources has asked that the 


Terasen Utilities lead a working group on DSM for Affordable Housing, the goal of which is to find 


ways and means to deliver Energy Efficiency to the Affordable Housing sector in B.C. and that such 


group has been convened.  Terasen proposes to fund its participation in any resulting DSM 


incentive program from the Joint Initiatives Program allocation. (Exhibit B‐1, p. 67) 


 


2.4.1.3  Labeling 


 


A further joint initiative which Terasen proposes is to co‐fund a pilot project to label homes and 


buildings with an energy consumption/efficiency rating.  Terasen states that this will assist in 


informing the public and promoting energy conservation and will enable comparisons as between 


different gas‐heated homes. 


 


2.4.1.4  Community Action 


 


Terasen also proposes to make a financial contribution to the pool of funds to which municipalities 


can apply under the “Community Action on Energy Efficiency” initiative for financial and research 


support to advance energy conservation and efficiency in their areas, through policy action and 







23 
 
 


public outreach.  (Exhibit B‐1, p. 68; The BC Energy Plan 2007‐ Policy Action #9) 


 


Intervenor Positions 


 


BC Hydro supports the Joint Initiatives funding requested.  (BC Hydro Argument, p. 5)   


 


BCOAPO argues that this area of the EEC is “drastically under‐funded if any meaningful [low‐


income energy efficiency program (“LIEEP”)…is to be developed.” (BCOAPO Argument, p. 7)   


 


BCSEA‐SCBC argues: “. . . while the four initiatives under the Join Initiatives program area may be 


worthwhile” they do not satisfactorily address the need for better integration of Terasen’s 


programs with electrical DSM programs as identified by the BCSEA‐SCBC expert, Mr. Plunkett. 


(BCSEA‐SCBC Argument, pp. 12‐13)  Mr. Plunkett recommends that Terasen should be directed to 


redesign programs by streamlining them and better integrating them with electric efficiency 


programs. (Exhibit C5‐5, p. 5)   


 


Commission Determination 


 


The Commission Panel accepts the expenditures requested for the Joint Initiatives Program area. 


The Commission Panel notes the comments of the BCOAPO and agrees that the Affordable Housing 


Initiative appears to be under‐funded, particularly given that no portion of the requested global 


amount for Joint Initiatives is specifically dedicated to Affordable Housing.  The Commission Panel 


also notes that the DSM Regulation which does not yet, but will, apply to Terasen requires that a 


public utility’s plan portfolio include “a demand‐side measure intended specifically to assist 


residents of low‐income households to reduce their energy consumption”.  The Commission Panel 


therefore directs Terasen to proceed with its Joint Initiative relating to Affordable Housing and 


encourages Terasen to consider re‐allocating funding from other approved areas of its overall 


spending as may be suitable.   
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The Commission Panel concurs with Mr. Plunkett’s recommendation, and considers the Joint 


Initiatives Program to be an appropriate area from which funds should be used to aggressively 


pursue integrating Terasen’s EEC programs with those of the electric utilities in British Columbia. 


The Commission Panel’s view is that integrating the efforts of gas and electric utilities will better 


encourage customers to take advantage of the programs by eliminating unnecessary duplication in 


communication, applications, audits and similar time consuming activities.     


 


2.4.2  Trade Relations 


 


The Trade Relations program area is aimed at the support and education of skilled trades, 


equipment manufacturers, distributors, suppliers and retailers, appliance and equipment 


salespeople and Realtors.  The $1.5 million in funding being requested for Trade Relations with this 


Application is to support the activities of a Terasen Utilities staff member focused on Trade 


Relations as it relates to energy efficiency. 


 


Commission Determination  


 


The Commission Panel takes note of Terasen’s descriptions of the key decision makers in each of 


the Residential and Commercial EE programs, referred to previously, as well as the references to 


the complexity of the commercial new construction and retrofit sector programs and resulting 


paucity of detail for those program areas. (Exhibit B‐1, p. 61)   


 


The Commission Panel considers that the Trade Relations program area expenditures represent a 


significant duplication of the Residential and Commercial Energy Efficiency programs’ non‐incentive 


costs.  As noted in the Application, the Energy Efficiency programs will significantly increase the 


interactions as between Terasen and its customers, and therefore increase “the opportunities for 


[Terasen] to communicate general conservation information in addition to program‐specific 


information...” (Exhibit B‐1, p. 46)  The Commission Panel finds the evidence with respect to the 


details of the Trade Relations program area to be insufficient, and accordingly, this area of 


expenditure is rejected. 
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2.4.3  Innovative Technologies, NGV and Measurement 


 


Terasen states that it is in a unique position to foster and further the deployment of forward‐


looking low carbon technologies, including measurement technologies, and is therefore seeking 


funding with this Application, specific to this arena. (Exhibit B‐1, p. 69) 


 


Terasen states that “[t]he amount for Innovative Technologies, NGV and measurement will need to 


be refined – if an effective program in Innovative Technologies, NGV and Measurement can be 


developed over the funding timeframe, the Companies wish to have the ability to fund such a 


program over the funding timeframe.” (Exhibit B‐1, pp. 53, 69)  Terasen states that the activity in 


this area would be in the nature of pilot programs, with limited time frames, geographic areas and 


numbers of installations.  The Companies indicate that they would pursue technologies with the 


same underlying characteristics: 


 


• Each promotes the efficient use of natural gas through sustainable design; 


• None are currently a mainstream technology; 


• Each offers the potential for at least a 10 percent GHG benefit. 


 


Energy efficiency technologies the Companies would intend to pursue include: 


 


• Residential 


o hydronic based heating systems; 


o Integrated energy systems providing both space heat and DHW; 


o Solar thermal assisted space or DHW systems; 
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• Commercial 


o hydronic based heating systems; 


o Solar thermal assisted space or DHW systems. 


(Exhibit B‐1, p. 73) 


 


Terasen states that it would aim fuel‐substitution initiatives at both new construction and retrofit 


markets in both the TGI and TGVI service areas, and notes that fuel‐substitution in this category 


refers to the displacement of natural gas using cleaner renewable technologies.   The Companies 


state that more detailed program development work must be completed by Terasen in conjunction 


with industry groups before programs are rolled out or funding is allocated.  (Exhibit B‐1, p. 74) 


 


Commission Determination 


 


The Commission Panel considers that Innovative Technologies, NGV and Measurement programs 


can be appropriate vehicles for encouraging commercial development of technologies to reduce or 


replace natural gas consumption and related GHG emissions. 


 


However, as noted above, Terasen acknowledges that further refinement of this program is 


required and indicates uncertainty as to whether an effective program can be developed over the 


funding timeframe. The Commission Panel finds that there is insufficient evidence with respect to 


the nature and scope of the proposed program, and accordingly rejects the Innovative 


Technologies, NGV and Measurement program expenditures at this time.  Terasen may wish to 


bring forward projects in this program area for consideration as they become more fully developed. 
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2.5  Conservation Potential Review Update 


 


The Terasen Gas April 2006 Conservation Potential Review (CPR) was a comprehensive planning 


document prepared for TGI to use for: 


 


• Developing a long range energy efficiency and fuel choice strategy; 


• Designing and implementing energy efficiency and fuel choice programs; 


• Assessing the impact of energy efficiency and fuel choice programs on both peak and 
annual loads; and 


• Setting annual efficiency and fuel choice targets and budgets.  


  (Exhibit B‐1, Appendix 1, page E‐1) 


 


The 2009 CPR estimate of $0.5 million is based on the cost to perform the previous CPR, 


approximately $300,000, plus an allowance for the kind of work done by Habart to refine the CPR 


results into a DSM program. (Exhibit B‐1, p. 53)  The updated CPR would be received in 2010 and 


would form the basis for an application to the Commission for EEC funding for the period 2011 to 


2014. (Exhibit B‐1, p. 69)  It also includes an allowance of $100,000 for cost inflation from the last 


CPR.  (Exhibit B‐2, BCUC 1.21.1) 


 


The CPR Program is discussed at Section 4 of the Application, including an illustration of the CPR 


Process Flow, and a table summarising the potential annual impact identified by the 2006 CPR. The 


2006 CPR identifies a gross impact [consumption reduction] by 2015/2016 of 11.615 million GJs, 


and a Potential Annual Impact of 10.163 million GJs after adding back 1.453 million GJs of 


additional load attributed to the residential fuel switching program.  The gross impact number 


includes 1.890 million GJs for Industrial Energy Efficiency (EE).  Separate programs for Industrial EE 


are not specifically included as part of the Application. (Exhibit B‐2, pp. 44‐46) 


 


The detailed 2006 CPR report is included in the Application. (Exhibit B‐2, Appendix 1) 
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Intervenor Positions 


 


BCSEA‐SCBC supports Terasen’s proposal for approval of expenditures for an update of the CPR to 


form the basis for Terasen’s “next tranche of EEC funding for the period 2011 to 2014.” (BCSEA‐


SCBC Argument, p. 15) 


 


BC Hydro supports Terasen’s evidence with respect to the CPR and also the program element in the 


Application for additional funding for a 2009 update of the CPR. (BC Hydro Argument, p. 5) 


 


Commission Determination 


 


The Commission Panel considers the CPR to be an important tool for use in developing, supporting 


and assessing this and future EEC/DSM expenditure Applications.  The Commission Panel accepts 


the Application’s CPR update expenditure proposal. 


 


The Commission Panel anticipates that Terasen will be able to develop a stronger and more 


transparent linkage between the CPR, the development of programs arising from the CPR and their 


proposed costs in any future EEC/DSM Applications. 


 


2.6  The Industrial Sector 


 


Terasen has not included energy efficiency (EE) initiatives for industrial customers in the 


Application.  Terasen discusses its rationale for not planning for EE programs specifically for the 


industrial sector at Section 6.10 of its Application, Exhibit B‐1, p. 78. 


 


The CPR study conducted by Marbek Resource Consultants Ltd. and Willis Energy Services Ltd. 


(Marbek) concluded that: 
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“The study findings confirm the existence of significant potential cost‐effective 
natural gas efficiency improvements in B.C.’s manufacturing sector. In the “most 
likely” and “upper” achievable scenarios those energy efficiency improvements 
would provide between about 1,900 and 2,600 thousand GJ/yr. of savings in FY 
2015/16. The same energy efficiency improvements would also provide reduced 
GHG emissions of approximately 80,000 to 112,000 tonnes per year as well as peak 
day load reductions of approximately 20 to 20.5 thousand GJ. 
 
Two particularly significant opportunities are identified in the study results: 
 


• Energy efficient boilers for the greenhouse and food processing facilities in 
the Lower Mainland. 


• Energy efficient kilns for sawmills and planer mills in the Interior.”   


(Exhibit B‐1, Appendix 1, p. 75) 


 


Intervenor Positions 


 


MEMPR provided a Letter of Comment stating: “. . .the Ministry has an interest in seeing Terasen 


Gas Inc. and Terasen Gas (Vancouver Island) Inc. (“the Companies”) expand their demand‐side 


management activities.  The Ministry notes the absence of specific demand‐side measures for the 


industrial sector in the Application. The Companies may be missing significant conservation and 


efficiency gains.”  (MEMPR Letter of Comment, Exhibit C1‐4, p. 1) 


 


The Ministry also submitted that the Commission should include a number of determinations in its 


Decision with respect to the processes and timing of development of DSM measures for the 


manufacturing sector.   


 


BCSEA‐SCBC concurs with MEMPR’s recommendation. (BCSEA‐SCBC Argument, p. 16) 


 


Terasen submits that “a cautious approach is warranted in considering delivering incentives to 


industrial customers at a high enough dollar level to spur participation adequate to ensure a 


positive TRC.  Both of these options expose customers to risk. The Terasen Utilities will continue to  
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explore opportunities for industrial DSM and will bring forward a proposal if they regard 


expenditures as being warranted and in the interests of customers.”  (Terasen Reply, p. 17) 


 


Commission Determination  


 


The Commission Panel considers that the omission of an industrial sector program in Terasen’s EEC 


Application is a significant and unfortunate shortcoming in Terasen’s stated efforts to support the 


BC Energy Plan (“Energy Plan”) Policy Actions (Exhibit B‐1, Appendix 6) with respect to Energy 


Efficiency in the industrial sector.  The Commission Panel takes particular note of Terasen’s specific 


exclusion of EEC Policy Action 8, which addresses the development of an “Industrial Energy 


Efficiency Program”. (Exhibit B‐1, p. 40; Energy Plan, p. 39) 


 


The Commission Panel takes note of the MEMPR Letter of Comment, and directs Terasen to 


commence the planning process for the development of an industrial EE program and to file a 


report outlining the process contemplated and scheduling of the development plan with the 


Commission for review within 90 days of this Decision.  The matters addressed in the report should 


include those raised by MEMPR in Exhibit C4‐1.   
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3.0  ASSESSMENT CRITERIA AND ACCOUNTABILITY 


 


Terasen believes that the benefit‐cost “. . . results for the proposed EEC expenditure in this 


Application are under‐stated, because the benefits used in the calculations include free‐riders, 


effectively reducing the net energy savings, and exclude attribution effects, as well as excluding 


savings from the proposed expenditure on Joint Initiatives, Trade Relations, Conservation 


Education and Outreach and Innovative Technologies, Measurement and NGV.  However, even 


with this approach, which could be considered conservative, the Total Resource Cost test result for 


the EEC portfolio as a whole is positive, with a ratio of 2.9., and a net financial benefit of $139.4 


million. If free rider effects are excluded, as the Companies are proposing, the EEC portfolio has a 


TRC ratio of 3.1 and a net financial benefit of $165.1 million.” (Exhibit B‐1, pp. 87, 88) 


 


3.1  Portfolio Approach 


 


Terasen proposes a “portfolio approach” to the benefit‐cost analysis which involves assessing the 


cost effectiveness of the EEC portfolio as a whole, “on an overall combined basis, rather than on 


individual initiatives or program areas.” (Exhibit B‐1, p. 82)  Terasen proposes that the portfolio as a 


whole maintain a TRC ratio of 1.0 or better to allow it to include programs which, on an individual 


basis, may not have such a ratio in the short term, but have longer term potential to achieve the 


ratio.  This approach would also allow Terasen to offer programs to customers in service areas 


which would otherwise not have sufficient customer usage to support the necessary TRC ratio.  


(Exhibit B‐1, pp. 11‐12) 


 


Intervenor Positions 


 


Mr. Plunkett indicates that judging economic performance at the portfolio level only is 


“problematic”.  (Exhibit C5‐5, p. 14)  He recommends that Terasen establish the cost‐effectiveness 


of each measure and project.  (Exhibit C5‐5, p. 15) 
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Terasen states in reply that it is not proposing that economic performance be judged only at the 


portfolio level and that Mr. Plunkett has mischaracterized its proposal. 


 


Terasen states that “[t]he energy efficiency and fuel switching programs would be planned and 


evaluated on the TRC, the RIM test, the Utility Cost (“UC”) test and the Participant test, and the 


overall portfolio TRC test results would have to be greater than 1.0 to proceed.”  (Exhibit B‐1, p. 83) 


 


However, Terasen also states that it is “not proposing any thresholds with respect to the RIM test, 


the UC test and the Participant test.  In the absence of such thresholds, [it is] not comfortable 


stating that an activity would proceed or not based on RIM, UC and Participant test results.”  


Rather, Terasen proposes that “the overall portfolio level TRC must be maintained at 1.0 or 


greater.”  (Exhibit B‐4, BCUC 2.19.1) 


 


Commission Determination 


 


The Commission Panel accepts the portfolio level approach based on achieving a portfolio TRC 


level, discussed below, of 1.0 or greater provided that program areas, initiatives or measures with 


an individual TRC of less than 1.0 are proactively designed and sufficiently support social or 


environmental objectives. Consequently, it is important for the components of any portfolio to be 


capable of analysis on an individual basis.  The Commission Panel directs that Terasen include in its 


annual EEC Report to the Commission the results of the RIM, UC, TRC and Participant tests for each 


proposed DSM in its portfolio, and provide justification for continuing with any measures or groups 


of measures which have a TRC of less than 1.0.  
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Total Resource Cost Test  


 


Terasen proposes that the benefit‐cost tests be used to evaluate its programs as outlined in the 


“California Standard Practice Manual:  Economic Analysis of Demand‐Side Programs and Projects”, 


which is included in Exhibit B‐1 as Appendix 12 (“the California Standard Practice Manual”).  


(Exhibit B‐1, p. 82) 


 


The California Standard Practice Manual describes the Total Resource Cost Test as a cost‐


effectiveness test which “measures the net cost of a demand‐side management program as a 


resource option based on the total costs of the program, including both the participants’ and the 


utility’s costs.”  (Exhibit B‐1, Appendix 12, p. 18)  


 


The “benefits” portion of the TRC test is made up of the avoided supply costs, valued at their 


marginal cost, for periods when a load reduction results.  These costs are “calculated using net 


program savings, savings net of changes in energy use that would have happened in the absence of 


the program.  For fuel substitution programs, benefits include the avoided device costs and avoided 


supply costs for the energy, using equipment not chosen by the program participant.”  (Exhibit B‐1, 


Appendix 12, p. 18) 


 


The “costs” portion of the TRC test is made up of the program costs paid by the utility and the 


participants plus any increase in supply costs for periods when load is increased.  This is a broad 


category, and includes all equipment costs, installation, operation and maintenance costs, cost of 


removal (less any salvage value), and administration costs, regardless of who pays, less any tax 


credits.  For fuel substitution programs, costs also include any increase in the supply costs of the 


utility providing the chosen fuel. (Exhibit B‐1, Appendix 12, p. 18) 


 


The benefit‐cost ratio is the ratio of discounted total program benefits to discounted total program 


costs over a specified period of time.  A benefit‐cost ratio greater than one indicates the program is 


beneficial, on the basis of the TRC test. (Exhibit B‐1, Appendix 12, p. 19) 
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Intervenor Positions 


 


BCOAPO prefers the “Societal test” over other cost‐benefit tests which it argues “do not capture 


the non‐economic benefits of DSM programs”. (BCOAPO Argument, p. 4)  


 


According to the California Standard Practice Manual, the “Societal test” is a variant of the TRC 


test.  It differs in that it looks at society as a whole as opposed to the utility’s service territory and 


includes the effects of externalities, such as environmental implications.  It also excludes tax credit 


benefits and uses a “societal” discount rate.   


 


Mr. Plunkett notes in his evidence that:  “[i]ncluding external social and environmental benefits in 


calculating DSM cost‐effectiveness would be to apply the societal test, not the total resource cost 


(TRC) test.  Other jurisdictions such as Vermont and New York apply the societal test as the 


threshold determinant of DSM cost‐effectiveness.  Explicitly valuing social and environmental 


externalities in DSM cost‐effectiveness will lead to more efficient resource allocation – and greater 


societal net benefits – than the economically inferior policy of pursuing a portfolio benefit/cost 


ratio under the TRC test of 1.0.”  (Exhibit C5‐7, BCUC 1.5.2)  


 


Commission Determination 


 


The Commission Panel acknowledges the Societal test as one which addresses a broader spectrum 


of factors not included in the TRC test.  While recognising that societal factors have significance, 


the Commission Panel views many of these factors as being rather subjective and difficult to 


measure.  The Commission Panel also takes note of the DSM Regulation which will apply to Terasen 


as of June 01, 2009 requiring the Commission to use, in addition to any other test it considers 


appropriate, the TRC test in determining whether a demand‐side measure is cost‐effective.  While 


the DSM Regulation is not in effect for the purposes of this Decision, the Commission Panel does 


consider the TRC test to be appropriate and adequate for the purposes of this Application and 


accepts it as such.      
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3.2  Free Riders 


 


Terasen seeks certain changes to the cost‐benefit analysis undertaken in respect of EEC 


expenditures, including a proposal to “. . . eliminate the requirement to include free riders in cost‐


benefit tests, as the energy and emissions reduction goals of the government are absolute goals 


and do not consider free ridership effects.” (Exhibit B‐1, p. 16) 


 


The Application defines free riders as “. . . customers who participate in a program, but would have 


undertaken the same conservation actions even if the program were not offered”.   Terasen’s 


proposal with respect to free riders includes two tables illustrating an estimated TRC benefit for the 


EEC Portfolio of $165.149 million, excluding the effects of free riders, and of $139.448 million, 


including the effects of free riders, a difference of $27.701 million.  Terasen’s discussion concludes 


with the view that “. . . the inclusion of the effects of free riders in the cost‐benefit test for EEC 


programs distorts the value of EEC programs and is counter to the objectives of the energy plan.”     


(Exhibit B‐1, pp. 85‐86) 


 


Terasen responded in some detail to Information Requests concerning Free Riders, including the 


statements that “[f]ree riders are one of the most‐debated aspects of DSM cost‐benefit tests as 


they are challenging to establish” and “[e]stimating free rider rates . . .  is more of an art than a 


science.”  (Exhibit B‐2, BCUC 1.3.1) 


 


It is Terasen’s view that “it should be the outcome [energy consumption reduction] that matters, 


not the way in which it was achieved.” (Exhibit B‐1, p. 86)  Terasen states: “. . . . [Government] GHG 


reduction goals make no mention of net‐to‐gross ratios – in fact they could be considered “gross” 


GHG reduction goals, and presumably it is gross energy savings that will be counted towards 


achieving those goals. It makes sense to align gross estimations of energy savings from utility DSM 


programs with government’s gross GHG reduction goals.” (Exhibit B‐2, BCUC 1.3.1) 
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Terasen notes that “[w]hile it is possible that estimated free rider rates may be higher than 


forecast, it is also possible that free rider rates may be lower than forecast.”  (Exhibit B‐2, 


BCUC 1.46.1) 


 


Intervenor Positions 


 


With respect to the free rider issue, BCSEA‐SCBC’s expert Mr. Plunkett states:  


 


“[Terasen’s] proposal would depart from well‐established Commission practice of 
accounting for savings from program free riders. This not only distorts economic 
assessment but is also inconsistent with resource planning, since it will overstate 
how much Terasen should expect to reduce energy supply requirements. It will also 
distort program design, especially in appliance and equipment replacement markets 
where the high‐efficiency market penetration can change rapidly. Ignoring free 
ridership would tend to prevent adjustments in minimum qualifying efficiency levels 
due to a higher‐efficiency market baseline.”  (Exhibit C5‐5, pp.15, 16) 


 


Mr. Plunkett’s concluding recommendation included directing Terasen to modify its plan to 


“[d]evelop market net‐to‐gross ratios for programs based on estimates of free‐ridership and 


spillover effects incorporated into program planning and design.” (Exhibit C5‐5, p. 23) 


 


BCSEA‐SCBC does, however, agree with Terasen that “the inclusion or exclusion of free riders from 


the analysis makes no practical difference in evaluating the acceptability of this specific EEC plan on 


an overall basis” although it notes that “failing to incorporate the free‐rider factor can distort 


program design.”  (BCSEA‐SCBC Argument, p. 19) 


 


BCOAPO expresses the view that “. . . free ridership has the effect of over‐crediting EEC programs.  


BCOAPO agrees that measuring free ridership is difficult, but this difficulty does not mean that it is 


appropriate to set it to zero.” BCOAPO concurs with Mr. Plunkett’s views with respect to the free 


rider issue. (BCOAPO Argument, p. 13) 
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Commission Determination 


 


The Commission Panel notes the position of Terasen, and the acknowledgements of BCOAPO and 


BCSEA‐SCBC that, in the case of the Application, the free rider issue has no immediate practical 


impact, as the portfolio level TCR results calculated either with or without inclusion of the free rider 


effect is well above the ‘break‐even’ threshold of 1.0. However, the Commission Panel does 


consider that this issue is likely to become a factor as the DSM initiatives of Terasen become more 


fully developed and refined, and therefore should be addressed in this Decision. 


 


The Commission Panel does not agree with Terasen’s position that “. . . the inclusion of the effects 


of free riders in the cost‐benefit test for EEC programs distorts the value of EEC programs and is 


counter to the objectives of the energy plan.” (Exhibit B‐1, pp. 85‐86)  The Commission Panel 


considers that it would be an unacceptable distortion to measure the effectiveness DSM programs 


by giving credit to the programs for consumption reductions which, based Terasen’s own definition 


(quoted above), would have taken place absent the incentive program.   


 


The Commission Panel rejects Terasen’s proposal to exclude the free rider factor from program 


effectiveness (TRC) calculations.  


 


3.3  Attribution to Regulatory Changes 


 


Terasen submits that once a proposed regulation and implementation date for minimum efficiency 


standards for an appliance, building or energy system is announced by a regulating body, it be 


permitted to attribute savings to market transformation programs for that particular appliance, 


building or energy system in its cost benefit tests at that time.  The proposal involves attributing 


the savings to the program over a five year span, with adjustment for the level of Terasen’s support 


for the market transformation and the level of financial contribution by others. 
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Terasen submits that it is reasonable to include attribution savings in a cost‐benefit test, 


particularly in light of the newly issued DSM Regulation. The Regulation permits the Commission to 


include in the benefit of measures proposed a proportion of the savings resulting from the 


increased market share of a regulated item because of the commencement and application of a 


specified standard with respect to the regulated item. (Terasen Argument, p. 39; Exhibit B‐1, p. 12; 


Exhibit B‐1, p. 16) 


 


The attribution rates proposed by the Company, for which it is seeks approval with this Application, 


for any such future regulation are outlined below. 


 


Table 6 
Attribution Rates 


Regulation 
Year 
 


Percentage of Savings 
Attributed to Program 


1  50 


2  40 


3  30 


4  20 


5  10 


  Source:  Exhibit B‐1, p. 87 


 


Intervenor Positions 


 


BCSEA‐SCBC’s concern with respect to the attribution concept is based on Mr. Plunkett’s evidence 


that it can distort program design. As with the free‐rider factor, BCSEA‐SCBC favours the use of net‐


to‐gross ratios. (BCSEA‐SCBC Argument, p. 20) 


 


BC Hydro submits that “Terasen Utilities' position on attribution of savings from codes and 


standards to utility DSM programs is arbitrary and will result in an unrepresentative view of the 


benefits (higher or lower) associated with some programs.”  BC Hydro further submits that  
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“[a]ttribution of savings from codes and standards should be evaluated on a case‐by‐case basis” 


and that “the attribution rate should reflect the level of support for market transformation”, 


arguing that Terasen’s “position on attribution goes against this approach.” (BC Hydro Argument, p. 


17)  


 


BCOAPO states “. . . the DSM regulation 4(7) allows for the Commission to include a proportion of 


the benefit that, in the Commission’s opinion (not the Applicant’s) will increase market share only 


between the time that a specified standard has been announced, and the time that it commences. 


Any attribution beyond that will, predictably, distort program design.”  (BCOAPO Argument, p. 13) 


(emphasis in original) 


 


In its Reply, Terasen notes that “BCOAPO and BCSEA‐SCBC have made submissions on attribution of 


benefits. This issue is not relevant to the assessment of the proposed portfolio, as the assessment 


does not include any attribution of benefits. With respect to the assessment of future portfolios, 


the Terasen Utilities repeat and rely on the submissions made in paragraphs 109 to 111 of the 


Initial Submissions” (which argue for the inclusion of attribution savings.) 


(Terasen Reply, p. 20) 


 


Commission Determination 


 


The Commission Panel notes Terasen’s comment that the attribution issue is not relevant to this 


Application as the assessment does not include any attribution of benefits. However, as in the case 


of free riders, the Commission Panel does consider that this issue is likely to become a factor as the 


DSM initiatives of Terasen become more fully developed and refined, and therefore should be 


addressed in this Decision. 


 


The Commission Panel accepts the position of BC Hydro that attribution of savings from codes and 


standards should be evaluated on a case‐by‐case basis and that the attribution rate should reflect 


the level of support for market transformation.  The Commission Panel shares the BCSEA‐SCBC’s  
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concern, as detailed in Mr. Plunkett’s evidence, that the attribution concept can distort program 


design.   


 


The Commission Panel rejects the Attribution to Regulatory Change proposal made in the 


Application and refers this issue back to Terasen to redesign and resubmit with its next annual EEC 


report to the Commission, giving consideration to a modified version of the Application’s 


attribution proposal reflecting the provisions of the DSM Regulation which come into effect for 


Terasen on June 1, 2009.  The Commission Panel directs Terasen to address, in the modified 


version, the matters raised by BC Hydro and BCSEA‐SCBC, and also to give consideration to factors 


such as the length of time a particular program element has been operative at the time any 


applicable regulation is introduced and how compatible the program initiative is with the new 


regulation (e.g. if a regulation is introduced with a higher or lower threshold or standard than the 


program design). 


 


3.4  Carbon Pricing 


 


As part of the Application, Terasen seeks an order approving certain changes to the benefit‐cost 


analysis undertaken in respect of EEC expenditures, including recognizing the impact of carbon 


pricing as one of the inputs to the benefit‐cost tests.  (Exhibit B‐1, pp. 15‐16) 


 


Terasen proposes that additional customer bill savings from the implementation of the tax should 


be included in the benefit‐cost analysis for EEC programs. Terasen proposes that the activities 


supported by the EEC Application will contribute to consumer education and provide consumers 


with tools to help them reduce the impact of the proposed carbon tax on their energy 


expenditures. (Exhibit B‐1, p. 41) 


 
Terasen summarises its position with respect to the carbon tax matter in Argument as follows: “The 


customers will also enjoy a benefit associated with reduced Carbon Tax costs. Customers that 


install an efficient appliance or design a more efficient building as a result of Terasen's EEC 


initiatives will use less gas, and will therefore pay less Carbon Tax. Therefore, the avoided Carbon  
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Tax was included in the participant benefits, as noted in Appendices 11A and 11B of the 


Application”  [Terasen Argument, p. 21) 


 


Commission Determination 


 


The Commission Panel accepts Terasen’s proposal for the carbon tax reduction as an appropriate 


factor to be included in computing the EEC cost‐benefit analysis.  


 


3.5  Accountability Mechanisms 


 


Terasen summarises its proposal for accountability mechanisms as follows: 


 
“In this Application the Companies have recognized the need for accountability for 
the funds approved for EEC programs. First, any funds not spent will not be charged 
to the regulatory asset deferral account. Second, the Companies intend to monitor 
the portfolio TRC on a monthly basis, and have proposed to file an Annual EEC 
Report with the Commission by the end of the first quarter every year. The Report 
will detail program activity, expenditures, and cost‐benefit results for the previous 
year, as well as describe program activity and provide forecasts for the upcoming 
year. Third, in the event that the relief sought is granted, the Companies would form 
and engage an EEC stakeholder group with membership representing a broad cross 
section of stakeholders identified in the Application. Fourth, the Companies have 
indicated their intention to hold annual EEC workshops with stakeholders, at which 
the Companies would present updates on program progress and obtain stakeholder 
input on new programs and refinements to existing programs. Fifth, the Companies 
are proposing to develop many of the programs for the commercial sector and the 
DSM for Affordable Housing sector in conjunction with stakeholder advisory 
groups.” (Terasen Argument, p. 39) 


 


Intervenor Positions 


 


BCSEA‐BCSC states that they: “. . . support this [funding] approach, noting that the proposed 


accountability mechanisms are designed to be more effective and efficient than having on‐going 


Commission involvement in decision‐making within the portfolio during the Funding Period” and 


“BCSEA‐SCBC acknowledge and support the additional accountability mechanisms proposed by 


Terasen in [Terasen Argument] paragraph 112.”  (BCSEA‐SCBC Argument, pp. 5, 20) 
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BCOAPO argues that, should the Application be approved, an independent audit process should be 


required with respect particularly to free ridership, attribution and redirection of funds. (BCOAPO 


Argument, p. 14) 


 


Commission Determination 


 


The Commission Panel accepts Terasen’s accountability undertakings, and considers that, while the 


proposal to evaluate the EEC project using the TRC test at the Portfolio level has been accepted, 


TRC calculations for each program area, initiative and measure should also be included in the 


accountability reporting as a means of assessing the components of the Project and their ongoing 


effectiveness. 


 
Commission Panel directs that the annual EEC Report include the following: 


 


• TRC, RIM, UC, and Participant test calculations of DSM at the Program Area initiative and 
individual measure levels in addition to the total Portfolio level reporting.  Reporting of the 
Residential & Commercial EE program areas should also be made at the New Construction 
and Retrofit levels.   


• any inter and intra Program Area initiative funding transfers, with supporting rationale, and 
the impact of such transfers on the transferor and transferee Program areas, initiatives, 
and measures as the case may be.  


• data for fuel switching programs should be tracked in a manner which allows for reporting 
types of fuels replaced by natural gas, including estimated GHG impacts. 


 


The Commission Panel also directs Terasen to include in its annual EEC Report to the Commission a 


discussion of its internal data gathering, monitoring and reporting control processes. The discussion 


should include a description of how these processes ensure that funds expended and the statistical 


results of the programs implemented are completely and accurately recorded and monitored, 


including any related internal check and audit processes. The report should also discuss how 


Terasen has measured or estimated the results of the EEC expenditure initiatives. 
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4.0  CAPITALISATION OF INCREMENTAL EEC EXPENDITURES 


 


Terasen’s proposed EEC expenditures are summarised and discussed in Section 2.0.  Terasen 


proposes to capitalise the approved incremental expenditures as a regulatory deferral account in 


the year in which the expenditures are incurred, with amortisation over 20 years commencing the 


year after the expenditures are made.  The proposed amortisation period is addressed in Section 


5.0 of this Decision.  


 


Terasen’s total EEC expenditures for 2008 to 2010 include operating and maintenance (O&M) 


expenditures for its previously approved DSM programs for 2008 and 2009.  Terasen proposes to 


charge those O&M costs to operations in those years, with the balance of the total EEC 


expenditures being added to a new EEC deferral account. This method accounts for the impact of 


the legacy DSM Operating & Maintenance expenditures having been considered in the PBR and RR 


Extended Settlements for TGI and TGVI respectively. The reconciliation of the Total EEC 


expenditures and the amounts expensed and deferred is illustrated in the following table. 


 


Table 7 
 


Deferral Reconciliation   TGI     TGVI   


    2008 2009 2010 2008 2009 2010 


Total EEC 


Expenditures  


 


13,996 


 


15,752 17,196


  


2,830  


 


3,043 


 


3,793 


Expensed per Extended 


Settlements  


 


1,624 


 


1,624           -  


  


500  


 


500            -  


Proposed Deferral Addition 


 


12,372 


 


14,128 


 


17,196 


  


2,330  


 


2,543 


 


3,793 


  Source: Exhibit B‐1, pp. 49, 95, 97 
 
 


Terasen points out that its proposed accounting treatment to capitalize the EEC expenditures is 


permitted under current Canadian Institute of Chartered Accountants (CICA) accounting standards.  


Terasen also notes that, effective 2011, all publicly accountable entities, including it will be 


required to comply with International Financial Reporting Standards (IFRS).  Terasen is of the view 
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that: “. . . the proposed financial treatment of EEC funding also meets the requirements of IFRS” 


and goes on to state that “[i]f, however, after further discussion and closer examination in 


conjunction with auditors and other utilities, the EEC funding failed to pass these [IFRS] tests, then 


[Terasen] will revisit the program to ensure that it continues in a fashion which maintains an 


alignment on interests between customers, investors and government policy.” (Exhibit B‐1, pp. 81‐


82) 


 


Intervenor Positions 


 


BCSEA‐SCBC comments on Terasen’s “. . . proposal to capitalize incremental EEC expenditures 


amortised over 20 years.  BCSEA‐SCBC supports this concept, including the 20 year amortisation 


period due to the life‐expectancy of gas DSM measures.”  (BCSEA‐SCBC Argument, p. 17) 


 


Commission Determination 


 


The Commission Panel accepts Terasen’s proposal to capitalize the approved EEC expenditure to a 


regulatory deferral account, and to amortitse the deferral account balances over an appropriate 


time period.  The related issues of the quantum of the expenditures approved and the appropriate 


amortisation period(s) for the program areas are addressed in other sections of this Decision. 
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5.0  AMORTISATION OF EEC EXPENDITURES 


 


Terasen proposes to amortise its EEC expenditures, including both program, and incentive and 


rebate costs, over a 20 year period, based on a calculation of the 22.5 years as the weighted 


average measurable life of the proposed appliance and energy system installations.  Terasen’s 


weighted average calculation is based on achieving estimated volumes, mix and lives of 


installations for the various measures being proposed. (Exhibit B‐1, p. 80, and Appendix 40.2)  


FortisBC and BC Hydro each use 10 year amortisation periods. (Exhibit B‐2, p. 95)  Terasen states: 


“…research failed to uncover any examples where utilities are using or proposing amortisation 


periods as long as 20 years” for DSM programs. (Exhibit B‐2, p. 97) 


 


Commission Determination 


 


The Commission Panel rejects the 20 year amortisation period proposed by Terasen.   The 


Commission panel considers the underlying forecast assumptions on which the Terasen 


methodology is based to be inherently uncertain, and deserving little weight. The Commission 


Panel does consider that a ten year amortisation period provides a reasonable balance, considering 


both the DSM objectives and customer impact.  Terasen is directed to base its amortisation of 


approved EEC expenditures over periods not to exceed 10 years. 


 







DATED at the City of Vancouver, in the Province of British Columbia, this 16'~ day of April 2009. 


A.W. KEITH ANDERSON 
COMMISSIONER 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐36‐09 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. 
Energy Efficiency and Conservation Programs Application 


 
 


BEFORE:  A.W.K. Anderson, Commissioner   April 16, 2009 
  A.A. Rhodes, Commissioner   


 
 


O  R  D  E  R 
 


WHEREAS: 
 
A.  On May 28, 2008 Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. (collectively “Terasen”) filed an 


application for approval of various concepts and expenditures in support of an expanded energy efficiency 
and conservation (“EEC”) strategy, and to capitalize incremental EEC expenditures by charging the 
expenditures to a regulatory asset deferral account and amortising the balance over 20 years (the 
“Application”); and 


 
B.  On June 3, 2008 the British Columbia Utilities Commission (“Commission”) issued a letter requesting that 


interested parties register and file comments on Terasen’s proposed timetable before June 11, 2008; and 
 
C. By Order G‐102‐08 dated June 19, 2008, the Commission issued a Preliminary Regulatory Timetable which 


included two rounds of Commission Information Requests and one round of Intervenor Information 
Requests, and requested comments from all parties on further process for reviewing the Application; and 


 
D. In response to Order G‐102‐08, the Commission received replies from Terasen and the following Intervenors:  


B.C. Ministry of Energy Mines and Petroleum Resources (“MEMPR”), British Columbia Hydro and Power 
Authority (“BC Hydro”), B.C. Sustainable Energy Association and the Sierra Club of British Columbia (“BCSEA‐
SCBC”), the Commercial Energy Consumers Association of British Columbia (“CEC”), B.C. Old Age Pensioners’ 
Organization et al. (“BCOAPO”); and 


 
E. Following its review of comments from Terasen and Intervenors, the Commission issued Letter L‐39‐08 


dated September 8, 2008 ordering a second round of Intervenor Information Requests; and 
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BRITISH  COLUMBIA  


UTILITIES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐36‐09 
 


F. By Order G‐130‐08 dated September 18, 2008 the Commission established a Written Hearing Process and 
Regulatory Timetable for its review of the Application; and 


 
G. The Written Hearing Process concluded on December 5, 2008 with the filing of Terasen’s reply submission; 


and 
 
H. The Commission has reviewed and considered the evidence and submissions of Terasen and Registered 


Intervenors. 
 
 
NOW THEREFORE pursuant to section 44.2 of the Utilities Commission Act, and subject to the specific 
determinations, qualifications and directions set out in the Decision issued concurrently with this Order, the 
Commission orders as follows:  
 
1.  The following proposed expenditures are accepted: 
 


(a) $31.077 million for the combined Residential Energy Efficiency and Commercial Energy Efficiency 
programs; 


 
(b) Expenditures for programs or initiatives directed at fuel switching away from fossil fuels with a higher 


carbon content than that of natural gas to natural gas; 
 


(c) $6.918 million for the Conservation Education and Outreach program; 
 


(d) $3 million for Joint Initiatives; and  
 


(e) $0.5 million for Conservation Potential Review. 
 
2.  Expenditures in the sum of $3 million for Innovative Technologies, Natural Gas Vehicles and Measurement 


and $1.5 million for Trade Relations are rejected. 
 
3.  The proposed portfolio approach is accepted. 
 
4.  The Total Resource Cost test is accepted as the appropriate test for cost effectiveness. 
 







BRITISH COLUMBIA 


UTILITIES COMMISSION 


ORDER 


NUMBER G-36-09 


5. The proposal to exclude the free rider factor from benefit-cost analyses is rejected. 


6. The proposal for Attribution of Regulatory Changes is rejected. 


7. The proposal to include carbon tax reductions in computing benefit-cost analyses is accepted 


8. Terasen is to  commence the planning process for development of an Industrial EEC program and file a 
report with the Commission within 90 days of the date of the Decision. 


9. The proposal for accountability mechanisms is accepted and Terasen is to  file an annual report on its EEC 
activities as described in the Commission's Decision. 


10. Subject to paragraph 11 below, the proposal to  capitalise the approved EEC expenditure to  a regulatory 
deferral account and to  amortise the deferral account balances is accepted. 


11. The proposal to  amortise EEC expenditures over a 20 year period is rejected. Terasen is directed to base its 
amortisation of approved EEC expenditures over periods not to  exceed 10 years. 


k 
DATED at the City of Vancouver, in the Province of British Columbia, this / day of April 2009. 


BY ORDER 


A.W.K. Anderson 
Commissioner 


Orders/G-36-09JGI-TGVI Energy Efficiency Conservation Decision 
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IN THE MATTER OF 


the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 
 


and 
 


Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. 
Energy Efficiency and Conservation Programs Application 


 
 


EXHIBIT LIST 


 
Exhibit No.  Description 
 
COMMISSION DOCUMENTS 
 
A‐1  Letter dated June 3, 2008 issuing request for comments on process and proposed 


timetable 


A‐2  Letter dated June 19, 2008 issuing Order No. G‐102‐08 establishing the Regulatory 
Timetable 


A‐3  Letter dated June 20, 2008 issuing Commission Information Request No. 1 


A‐4  Letter dated July 25, 2008 issuing Commission Information Request No. 2 


A‐5  Letter dated September 8, 2008 establishing a Second Round of Information Requests 


A‐6  Letter dated September 12, 2008 issuing Commission Information Request No. 3 


A‐7  Letter dated September 18, 2008 and Order No. G‐130‐08 establishing a Written 
Hearing and Regulatory Timetable 


A‐8  Letter dated October 22, 2008 issuing Information Request #1 to BC Hydro 


A‐9  Letter dated October 24, 2008 filing Information Request No. 1 to BCSEA 


 
APPLICANT DOCUMENTS 
 
B‐1  Letter dated May 28, 2008 filing Energy Efficiency and Conservation Programs 


Application 


B‐2  Letter dated July 11, 2008 filing response to the Commission’s Information Request 
No. 1 


Updated: April 15, 2009 
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Exhibit No.  Description 
 
B‐2‐1  CONFIDENTIAL ‐ Letter dated July 11, 2008 filing response to the Commission’s 


Information Request No. 1, Questions 9.2 and 22.1 


B‐3  Letter dated August 15, 2008 filing response to the Commission’s Information Request 
No. 2 


B‐4  CONFIDENTIAL ‐ Letter dated August 15, 2008 filing response to the Commission’s 
Information Request No. 2 


B‐5  Letter dated August 15, 2008 filing response to BC Hydro’s Information Request No. 1 


B‐6  Letter dated August 15, 2008 filing response to BCOAPO’s Information Request No. 1 


B‐7  Letter dated August 15, 2008 filing response to BC Sustainable Energy Assoc & Sierra 
Club of Canada Information Request No. 1 


B‐8  Letter dated August 15, 2008 filing response to the Commercial Energy Consumers 
Association of BC’s Information Request No. 1 


B‐9  Letter dated August 15, 2008 filing response to the Ministry of Energy, Mines & 
Petroleum Resources’ Information Request No. 1 


B‐10  Letter dated August 15, 2008 filing response to the Rental Owners & Managers Society 
of BC’s Information Request No. 1 


B‐11  Letter dated August 27, 2008 filing comments on submissions from Intervenor and on 
the further procedural process 


B‐12  WITHDRAWAL ORIGINAL B‐11, AMENDED AND REPOSTED ‐ Letter dated October 6, 2008 filing 
response to the Commission’s Information Request No. 3 


B‐13  WITHDRAWAL ORIGINAL B‐12, AMENDED AND REPOSTED ‐ Letter dated October 6, 2008 filing 
response to the BCOAPO’s Information Request No. 2 


B‐14  WITHDRAWAL ORIGINAL B‐13, AMENDED AND REPOSTED ‐ Letter dated October 6, 2008 filing 
response to the BCSEA’s Information Request No. 2 


B‐15  Letter dated October 24, 2008 issuing Information Request No. 1 to BC Hydro and 
Power Authority 


B‐16  Letter dated October 24, 2008 issuing Information Request No. 1 to BCSEA and SCBC 
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Exhibit No.  Description 
 
INTERVENOR DOCUMENTS 
 
C1‐1  MINISTRY OF ENERGY, MINES AND PETROLEUM RESOURCES (MEMPR) – Letter dated June 10, 


2008 from Duane Chapman, Senior Regulatory Advisor, requesting participation in the 
proceedings 


C1‐2  Letter dated July 24, 2008 filing MEMPR’s Information Request No. 1 


C1‐3  Letter dated August 27, 2008 filing comments on further procedural process 


C1‐4  Letter dated October 24, 2008 filing comment for consideration 


 
C2‐1  BRITISH COLUMBIA HYDRO & POWER AUTHORITY (BC HYDRO) – Online web registration 


received June 10, 2008 filing request for Intervenor status 


C2‐2  Letter dated June 11, 2008 filing comments on the regulatory review process and 
timetable 


C2‐3  Letter dated July 25, 2008 filing Information Request No. 1 to Terasen 


C2‐4  Letter dated August 27, 2008 filing comments on further procedural process 


C2‐5  Letter dated September, 2008 filing request for an extension for filing Intervenor 
Evidence 


C2‐6  Letter dated October 14, 2008 filing BC Hydro’s Evidence 


C2‐7  Letter dated November 7, 2008 filing responses to the Commission’s and Terasen 
Utilities’ Information Request No. 1 


 
C3‐1  RENTAL OWNERS AND MANAGERS SOCIETY OF BC (ROMS) – Letter dated June 10, 2008 


from Al Kemp, CEO, requesting Intervenor status 


C3‐2  Letter dated July 21, 2008 filing Information Request No. 1 to Terasen 


 
C4‐1  BRITISH COLUMBIA OLD AGE PENSIONERS ORGANIZATION (BCOAPO) ‐ Letter dated June 11, 


2008 request for Registered Intervenor status for Leigha Worth, Eugene Kung, and 
James Wightman of Econalysis Consulting 


C4‐2  Letter dated June 11, 2008 filing comments on procedural matters 







APPENDIX 1 
Page 4 of 6 


 
Exhibit No.  Description 
 
C4‐3  Letter dated July 25, 2008 filing Information Request No. 1 to Terasen 


C4‐4  Letter dated August 27, 2008 filing comments on further procedural process 


C4‐5  Letter dated September 15, 2008 filing Information Request No. 2 to Terasen 


 
C5‐1  BC SUSTAINABLE ENERGY ASSOCIATION (BCSEA) AND THE SIERRA CLUB OF CANADA (BRITISH 


COLUMBIA CHAPTER) (SCCBC) ‐ Letter dated June 11, 2008 request for Registered 
Intervenor status 


C5‐2  Letter dated July 25, 2008 filing Information Request No. 1 to Terasen 


C5‐3  Letter dated August 27, 2008 from William J. Andrews, legal counsel, filing 
comments on further procedural process 


C5‐4  Letter dated September 15, 2008 filing Information Request No. 2 to Terasen 


C5‐5  Letter dated October 14, 2008 filing BCSEA et al Evidence 


C5‐6  Letter dated October 16, 2008 filing Errata to Evidence (Exhibit C5‐5) 


C5‐7  Letter dated November 7, 2008 filing response to the Commission’s Information 
Request 


C5‐8  Letter dated November 7, 2008 filing response to Terasen’s Information Request 
with worksheet  


 
C6‐1  FORTISBC INC. ‐  Letter dated June 12, 2008 from Joyce Martin, filing request for 


Registered Intervenor status 


C7‐1  PACIFIC NORTHERN GAS LTD. (PNG) – Online web registration received June 18, 2008 
from Craig Donohue filing request for Intervenor status 


 
C8‐1  COMMERCIAL ENERGY CONSUMERS ASSOCIATION OF BC  (CECBC) ‐  Letter dated June 18, 


2008 from Christopher Weafer, Owen Bird, legal counsel, filing request for 
Registered Intervenor status and comments 


C8‐2  Letter dated July 25, 2008 filing Information Request No. 1 to Terasen 


C8‐3  Letter dated August 27, 2008 from Christopher Weafer, Owen Bird, legal counsel, 
filing comments on further procedural process 
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Exhibit No.  Description 
 
 
C9‐1  DIRECT ENERGY MARKETING  LIMITED (DEML) ‐  Online web registration dated June 25, 


2008 from Chad Painchaud, filing request for Registered Intervenor status  


 
LETTERS OF COMMENT 
 
E‐1  CANADIAN MORTGAGE AND HOUSING CORPORATION (CMHC – SCHL) ‐ Letter of Comment 


dated June 16, 2008, faxed from Lance Jakubec, Senior Research Consultant, in 
support of the application 


E‐2  CITY GREEN SOLUTIONS – Letter of Comment received June 17, 2008 from Peter 
Sundberg, Executive Director 


E‐3  LIGHT HOUSE SUSTAINABLE BUILDING CENTRE ‐ Letter of Comment received June 17, 2008 
from Helen Goodland 


E‐4  CANADIAN HOME BUILDERS’ ASSOCIATION (VICTORIA) (CHBA)‐ Letter of Comment received 
June 18, 2008 from Casey Edge, Executive Officer 


E‐5  HEARTH, PATIO & BARBECUE ASSOCIATION OF CANADA (HPBAC) ‐ Letter of Comment 
received June 18, 2008 from Tony Gottschalk, Manager 


E‐6  FRASER BASIN COUNCIL – Letter of Comment received June 20, 2008 from Bob Purdy, 
Director, Corporate Development & Communications 


E‐7  PACIFIC RESOURCE CONSERVATION SOCIETY – Letter of Comment received June 24, 2008 
from Darla Simpson, Executive Director 


E‐8  CANADIAN HOME BUILDERS’ ASSOCIATION (KAMLOOPS) (CHBA) ‐ Letter of Comment dated 
June 25, 2008 from Patsy Bourassa, Executive Officer 


E‐9  URBAN DEVELOPMENT INSTITUTE – PACIFIC REGION (UDI) ‐ Letter of Comment dated July 3, 
2008 from Jeff Fisher, Deputy Executive Director 


E‐10  FRASER VALLEY HOME BUILDERS ASSOCIATION (FVHBA) ‐ Letter of Comment dated July 8, 
2008 from Jan Field, Executive Officer 


E‐11  CANADIAN MANUFACTURERS & EXPORTERS – BC DIVISION ‐ Letter of Comment dated July 
5, 2008 from Craig Williams, Vice President 


E‐12  NATURAL RESOURCES CANADA ‐ Letter of Comment dated July 9, 2008 from John 
Cockburn, Director, Office of Energy Efficiency 
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Exhibit No.  Description 
 
E‐13  CANADIAN HOME BUILDERS ASSOCIATION OF BC (CHBA BC) ‐ Letter of Comment dated July 


8, 2008 from M.J. Whitemarch, Chief Executive Officer 


E‐14  CITY OF NANAIMO ‐ Letter of Comment dated July 10, 2008 from Gary Korpan, Mayor 


E‐15  CITY OF VICTORIA ‐ Letter of Comment dated July 15, 2008 from Alan Lowe, Mayor 


E‐16  CITY OF LANGFORD ‐ Letter of Comment dated July 22, 2008 from Rob Buchan, Clerk‐
Administrator 


E‐17  TOWN OF LADYSMITH – Letter of Comment dated July 24, 2008 from Mayor Robert 
Hutchins 


E‐18  CORPORATION OF THE VILLAGE OF CUMBERLAND ‐ Letter of Comment dated July 18, 2008 
from Christine Makarowski, Corporate Services Manager 


E‐19  THE CORPORATION OF THE CITY OF NORTH VANCOUVER ‐ Letter of Comment dated July 29, 
2008 from Darrell Mussatto, Mayor 


E‐20  THE CORPORATION OF THE DISTRICT OF WEST VANCOUVER ‐ Letter of Comment dated July 
30, 2008 from Clay Nelson, Manager 


E‐21  BROOK + ASSOCIATES INC.  ‐ Letter of Comment dated July 2, 2008 from Blair Chisholm, 
Planning Manager 


E‐22  CITY OF POWELL RIVER ‐ Letter of Comment dated July 30, 2008 from Mair Claxton, City 
Clerk 


E‐23  CORPORATION OF DELTA ‐ Letter of Comment dated July 30, 2008 from Lois E. Jackson, 
Mayor 


E‐24  BC CHAMBER OF COMMERCE ‐ Letter of Comment dated August 11, 2008 from John R. 
Winter, President & CEO 


E‐25  CANADIAN GAS ASSOCIATION ‐ Letter of Comment dated August 14, 2008 from Michael 
Cleland, President & CEO 


E‐26  CITY OF SURREY ‐ Letter of Comment dated August 11, 2008 from Dianne L. Watts, 
Mayor 


E‐27  BUSINESS COUNCIL OF BRITISH COLUMBIA ‐ Letter of Comment dated August 15, 2008 
from Virginia Greene, President & CEO 
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ORDERS/BCG-PBR SettlementXtsn-2001


IN THE MATTER OF
the Utilities Commission Act, S.B.C. 1980, c.60, as amended


and


An Application by BC Gas Utility Ltd.
for Approval of a One Year Extension to the 1998-2000


Performance Based Rate Settlement to Determine
Revenue Requirements for 2001


BEFORE: P. Ostergaard, Chair )
L.R. Barr, Deputy Chair )
P.G. Bradley, Commissioner ) May 4, 2000
K.L. Hall, Commissioner )


O R D E R
WHEREAS:


A. On March 10, 2000, BC Gas Utility Ltd. (“BC Gas”) applied to the Commission for approval to establish
revenue requirements and rates for 2001 through a one-year extension of its 1998-2000 Performance
Based Rate Settlement (the “Application”), pursuant to Sections 58 and 61 of the Utilities Commission
Act.  Included with the Application were a number of stakeholder endorsements to the proposal and
reasons to justify an abbreviated review process; and


B. The Commission, by Order No. G-30-00, required BC Gas to publish a Notice in newspapers throughout
its service area advising the public about the proposed one-year extension to its 1998-2000 Performance
Based Rate Settlement; and


C. The Commission did not receive any submissions by the deadline established in the Order and Public
Notice; and


D. The Commission has reviewed the Application and evidence before it and finds that the extension should
be approved.


NOW THEREFORE the Commission orders as follows:


1. The Commission approves for BC Gas its Application to extend, by one year, the 1998-2000
Performance Based Rate Settlement to determine its Revenue Requirements for 2001.


2. The Commission requires BC Gas to hold an Annual Review in November 2000 for its 2001 Revenue
Requirements.


3. BC Gas is to provide a copy of this Order to intervenors and interested parties to its 1999 Annual Review.


DATED at the City of Vancouver, in the Province of British Columbia, this       9th          day of May 2000.


BY ORDER


Original signed by:


Peter Ostergaard
Chair








ROBERT J. PELLATT 
COMMISSION SECRETARY 


August 4,1994 


Mr. D.M. Masuhara 
Vice-President 
Legal and Regulatory Affairs 
BC Gas Utility Ltd. 
1 1 1 1 West Georgia Street 
Vancouver, B .C. 
V6E 4M4 


Dear Mr. Masuhara: 


Re: Rerrulato~ Accountin? Guidelines for Natural Gas Utilities 


Further to meetings held by the Regulatory Accounting Policy Working Committee ("the Committee") held 


on May 18, 25 and June 1, 1994, the Commission is pleased to enclose Order No. G-53-94 approving 


the recommendations and proposed regulatory accounting guidelines for natural gas utilities put forward 


by the Committee. 


Should you have any questions regarding the Guidelines, please do not hesitate to contact the 


Commission. 


ponstance M. Smith 
for: Robert J. Pellatt 


CMSIlm 
Enclosure 


MisCor/NGU Guidelines 
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TELEPHONE: (604) 660-4700 
BC TOLL FREE: 1-800-663-1385 


FACSIMILE: (604) 660-1102 


AN ORDER IN THE MATTER OF the Utilities Commission 
Act, S.B.C. 1980, c. 60. as amended 


and 


Regulatory Accounting Guidelines for Natural Gas Utilities 


BEFORE: M.K. Jaccard, Chairperson; and ) 
K.L. Hall, Commissioner ) July14.1994 


O R D E R  


WHEREAS: 


A. Staff of the British Columbia Utilities Commission ("the Commission"), by letter dated April 18, 1994. 
requested responses regarding the proposed regulatory accounting policies from all utilities under the 
Commission's jurisdiction. Responses received from the electric utilities indicated that the policies had 
either been canied out or were not applicable. At the request of the natural gas utilities, a Regulatory 
Accounting Policy Working Committee ("the Committee"), comprised of utility representatives, interested 
parties and Commission staff, was created to discuss the proposed accounting policies; and 


B. Meetings of the Committee were held on May 18, 25 and June 1, 1994 to review the proposed accounting 
policies for all natural gas utilities regulated by the Commission. The Committee members agreed that 
the proposed changes should be identified as guidelines rather than policies; and 


C. Agreement was reached that a natural gas utility would be expected to comply with the regulatory 
accounting guidelines unless the utility could demonstrate in a rate hearing that a guideline was 
inappropriate and could suggest an acceptable alternative; and 


D. The Committee members agreed that the guidelines would be effective on a prospective basis. BC Gas 
Utility Ltd. ("BC Gas") agreed to accept the guidelines with an effective date of January 1, 1995 except 
for those items which had been proposed to be effective January 1. 1994 in the BC Gas 1994195 Revenue 
Requircmenis hearing; and 


E. The Commission has reviewed the recommendations put forward by the Committee and finds that the 
proposed regulatory accounting guidelines for natural gas utilities are in the public interest. 


NOW THEREFORE the Commission orders as follows: 


A. The following regulatory accounting guidelines shall be effective for all utilities, except BC Gas, on a 
prospective basis: 


1. Additions to Gas Plant in Service 


All significant capital projects shall use the 13-month average or similar method for 
determining the rate base impact. The utility may record other plant additions on the mid-year 
average, 13-month average or similar method. As a general guideline, a project would be 
deemed to be significant if the project cost is in the range of 1 percent of rate base. 
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2 .  Allowance for  Funds Used During Construction ("AFUDC") 


(a) In a test year, all significant projects attracting AFUDC will be identified. 


(i) For identified projects, AFUDC will be calculated to the actual completion date, except 
that 


(ii) for "non-revenue producing projects", AFUDC calculations will be stopped at the 
earlier of the forecasted or actual completion date of the project. 


(iii) For projects which span more than one fiscal year, the AFUDC calculation will 
continue in the following fiscal period(s). For projects where the AEUDC calculation 
was stopped under (a)($, the calculation will resume in the following fiscal period(s) 
and continue to the actual completion date. If the second or following fiscal period is a 
test year, the procedure under (a)(ii) applies. 


(b) The interest component of AFUDC shall be deducted for utility tax calculation purposes. 
Alternatively, the AFUDC rate can be the net after tax average cost of capital. 


3.  Deferred Account Balances i'n Rate Base 


If deferred expenses or credits are included in the utility's actual tax calculation in the year 
they are first recorded, then the amounts shall be recorded in rate base on a net of tax basis. 
If such expenses or credits are not included in the utility's tax calculation then the amounts 
shall be on a before tax basis. 


4. Short-Term o r  Unfunded Interest Deferral Account Balances 


Utility short-term or unfunded debt shall exclude the financing of non-utility investments. 
The calculation of a short-term or unfunded interest deferral account, if established, shall 
include interest rate variations, and may include the actual utility short-term or unfunded 
financing balances subject to a subsequent prudency review by the Commission. 


5 .  Overhead Capitalized a s  a Percentage of Total 0 & M 


Each utility may adopt a different overhead capitalization policy and methodology which 
should be reviewed on an individual basis. If any significant change in such policy or 
methodology occurs, the utility must apply for prior Commission approval. 


6 .  Capitalized OverheadIRepair Costs Expensed for Tax Purposes 


Actual capitalized overheadbepair costs expensed for tax purposes may differ from forecast 
provided the actual overheadlrepair cost capitalization and related tax deduction methodology 
is consistent with the test year forecast. If any significant change in such methodology 
occurs, the utility must apply for prior Commission approval. 


B. The regulatory accounting guidelines shown in A. above shall be effective for BC Gas on January 1, 
1995 except for those items which had been proposed to be effective January 1, 1994 in the BC Gas 
1994195 Revenue Requirements hearing. 
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ORDER 


C. All natural gas utilities are required to comply with the regulatory accounting guidelines unless the 
utility could demonstrate in a rate hearing that a guideline was inappropriate and could suggest an 
acceptable alternative. 


DATED at the City of Vancouver, in the Province of British Columbia. this '2 -+ day of July. 1994. 


BY ORDER 


Chairperson 


BCUC/Orders/NGU Accting Order 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-66-08 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc.  


for Approval to Issue Medium Term Note Debentures 
 
 
BEFORE: L.F. Kelsey, Commissioner 
 P.E. Vivian, Commissioner April 10, 2008 
 
 


O  R  D  E  R 
 
WHEREAS: 
 


A. On April 1, 2008, Terasen Gas Inc. (“Terasen Gas”) applied to the Commission pursuant to Section 50(2) of 


the Utilities Commission Act (the “Act”) for approval to issue up to $600 million Medium Term Note 


(“MTN”) Debentures until May 31, 2010 (the “Application”); and 


 


B. The approval given by Commission Order No. G-137-05 to issue up to $700 million of MTN Debentures 


expired at the end of December 2007; and 


 


C. Terasen Gas expects that the proposed $600 million issue limit will provide for the financing of scheduled 


redemptions and anticipated capital expenditures with additional capacity to deal with unexpected 


developments; and 


 


D. The Commission has reviewed the Application and supporting material and finds that approval of the 


Application is warranted and in the public interest. 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G- 66-08 
 


 
 


NOW THEREFORE pursuant to Sections 23 and 50(2) of the Act, the Commission orders as follows: 
 


1. The Commission approves for Terasen Gas the authority to issue up to $600 million MTN Debentures from 


time-to-time, effective from the date of this Order until the end of May 2010. 


 


2. Terasen Gas shall continue to file with the Commission within one week of issue, a pricing supplement for 


each MTN Debenture issued. 


 
 
DATED at the City of Vancouver, in the Province of British Columbia, this        10th        day of April 2008. 


 


 BY ORDER 
 
 Original signed by 
 
 L.F. Kelsey 
 Commissioner 
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PROVINCE OF BRITSH COLUMBIA


._----_... . _...._-------,


BRIT¡H COLUMBIA


UTILITIES COMMISSION


ORDER


NUMeER G-72-90


BRITSH COLUMBIA UTILITIES COMMISSION


IN THE MATTER OF the Utilities Commission
Act, S.B.C. 1980, c. 60, as amended


and


IN THE MATTER OF an Application by
BC Gas Inc.


BEFORE: J.G. McIntyre,
Chairman;
J.D.V. Newlands,
Deputy Chairman; and
W.M. Swanson, Q.C.,
Commissioner


October 4, 1990


ORDER


WHEREAS BC Gas Inc. - Inland Division ("BC Gas") applied on


September 19, 1990 for Commission approval of Gas Tariff Rate Schedules and
an accounting Deferral Account covering the supply of piped propane vapour in


the City of Revelstoke ("the City"); and


WHEREAS Certificate of Public Convenience and Necessity


("CPCN") No. C- 11-90 dated August 16, i 990 approved the BC Gas applica tion
to construct and operate a propane grid system in and around the City; and


WHEREAS Commission Order No. G-61-90 approved an
Opera ting Agreement between BC Gas and the Ci ty that allows BC Gas to
enter into and construct an underground distribution facility ori the public
thoroughfares of the Ci ty; and


WHEREAS the use of a deferral account will allow customers


to have a measure of rate stability during a period of fluctuating propane
pr ices; and


WHEREAS the Commission has reviewed the Application and


supporting material and finds that the filing of amendments to the fied Gas
Tariff of BC Gas is necessary and in the public interest.
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NOW THEREFORE the Commission orders and accepts for
fiing for BC Gas - Inland Division as follows:


i. Amended Gas Tariff Rate Sdiedu1es incorporating rates
for propane grid service In the City of Revelstoke,
effective immediately:


First Revision of Sheet No. 81.2.


Third Revision of Sheet Nos. 3, 7, 27, 66 and I i 9.
Four th Revision of Sheet Nos. 4, 31 and 62.
Ninth Revision of Sheet No. 58. i.
Thirty-second Revision of sheet No. 106.


Thirty-third Revision of Sheet No.7 5.


Thirty-fourth Revision of Sheet Nos. 82 and 90.


Thirty-seventh Revision of Sheet No.6 i.


2. The Commission approves the establishment of a
Reve1stoke deferral account to which the average
monthly base price of propane above or below
$0.098/litre will be charged.


3. All affected customers in the City of Revelstoke wil be
provided with an explanation of the rates including riders
charged for piped propane grid system service.


DATtD at the City of Vancouver, in the Province of British
Columbia, this ~~ day of October, 1990.


BY ORDER


,Jbho G. M~Ch~rman .


541/23/lm








IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by BC Gas Utility Ltd.
for Approval of a Performance Based Rate Plan to


Determine Revenue Requirements for the Years 1998 - 2002


BEFORE: L.R. Barr, Deputy Chair )
   and Acting Chair ) July 23, 1997
K.L. Hall, Commissioner )
P.G. Bradley, Commissioner )


O  R  D  E  R


WHEREAS:


A. On February 5, 1997 BC Gas Utility Ltd. ("BC Gas") filed with the Commission its Performance Based


Rate Plan and Revenue Requirements Application 1998 - 2002 (the "Application") for approval to set


rates for the years ending December 31, 1998 through 2002; and


B. The Commission reviewed the Application and issued Order No. G-13-97 setting down a Pre-Hearing


Conference to commence on February 28, 1997.  Following the Pre-Hearing Conference, the


Commission issued Order No.ÊG-24-97, which included a Regulatory Agenda and Timetable, setting a


second Pre-Hearing Conference for AprilÊ24, 1997 and a public hearing, if required, to commence


JuneÊ3, 1997.  On AprilÊ24, 1997 the Commission, by Order No.ÊG-47-97, amended the dates set out in


the Regulatory Timetable and revised the public hearing date to JuneÊ23, 1997; and


C. Commission Order No.ÊG-68-97 cancelled the public hearing scheduled for JuneÊ23, 1997 and allowed


for a rescheduling by way of a future Commission Order; and


D. The Alternative Dispute Resolution ("ADR") process commenced on JuneÊ2, 1997 and, on JuneÊ26, 1997,


BCÊGas, ADR participants and Commission staff agreed to a proposed settlement agreement; and


E. On JulyÊ10, 1997 the proposed settlement agreement was circulated to all Registered Intervenors and the


Commission Panel.  No comments were received; and


B R I T I S  H  C O L U M B I A 
U T I L I T I E S   C O M M I S  S  I O N 


O R D E R 


N U  M B E R G-85-97
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B R I T I S  H  C O L U M B I A 
U T I L I T I E S   C O M M I S  S  I O N 


O R D E R 


N U  M B E R G-85-97


F. The Commission has reviewed the proposed settlement agreement and sets out its views in the Reasons for


Decision issued concurrently with this Order.


NOW THEREFORE the Commission orders as follows:


1. The Commission accepts the terms of the proposed settlement agreement as revised by its Consolidated


Settlement Document and issues its Reasons for Decision.


2. BCÊGas will comply with all the terms contained in the Consolidated Settlement Document accompanying


the Reasons for Decision.


3. BCÊGas is to inform all customers of the effect on rates of this Decision.


4. The public hearing into the application is not required and is therefore cancelled.


DATED at the City of Vancouver, in the Province of British Columbia, this ÊÊÊÊÊÊÊ25thÊÊÊÊÊÊÊÊÊday of July, 1997.


BY ORDER


Original signed by:


Lorna R. Barr
Deputy Chair and
Acting Chair


Attachment







a
IN THE MATTER OF


BC Gas Utility Ltd.


REVENUE REQUIREMENTS
APPLICATION
1998 - 2002


Reasons for Decision


July 23, 1997


BEFORE:


Lorna R. Barr, Deputy Chair
and Acting Chair


Ken L. Hall, Commissioner
Paul G. Bradley, Commissioner







TABLE OF CONTENTS


REASONS FOR DECISION


COMMISSION ORDER No. G-85-97


CONSOLIDATED SETTLEMENT DOCUMENT


APPENDIX A - ILLUSTRATIVE RATE IMPACTS


APPENDIX B - COMMISSION STAFF LETTER OF JULY 15, 1997







1


REASONS FOR DECISION


Introduction


BC Gas Utility Ltd. ("BC Gas") filed an application dated February 5, 1997 (the ÒApplicationÓ) with the


British Columbia Utilities Commission (the ÒCommissionÓ, "BCUC") to establish the method for


determining its revenue requirements and for approval to set rates for the five years ending


DecemberÊ31,Ê1998 to 2002.


On February 10, 1997, the Commission issued Order G-13-97 setting a pre-hearing conference to


commence FebruaryÊ28, 1997.  Following the pre-hearing conference, the Commission issued Order


No.ÊG-24-97 which included a regulatory timetable, setting a second pre-hearing conference for


AprilÊ24,Ê1997 and a public hearing, if required, to commence JuneÊ3, 1997.  Subsequent to the second


pre-hearing conference the Commission issued Order No.ÊG-47-97 setting down a revised regulatory


timetable which provided for, among other matters, rescheduling the public hearing to June 23, 1997.  The


timetable also provided for public workshops regarding the Application; a process for filing information


requests by parties and responses by BCÊGas; and an Alternative Dispute Resolution process ("ADR") to


negotiate a settlement of issues related to the Application.  BCÊGas conducted public workshops on March


10, 11 and April 16, 1997.  Information requests were filed and an additional 3 volumes of information


responses and other data were provided by BCÊGas.


The negotiation sessions commenced on June 2, 1997 and continued on various dates through to


JuneÊ26,Ê1997 when a negotiated settlement was reached between BC Gas and the parties to the


negotiation.  The three year proposed settlement agreement was circulated to the ADR participants.


Endorsements of the proposed settlement agreement by all of the ADR participants were received at the


Commission by July 10, 1997.  Subsequently, the proposed settlement agreement was circulated to all


registered intervenors for comments by July 18, 1997 and no comments were received.  The Commission


panel for this proceeding also received a copy of the proposed settlement agreement and letters of


endorsement.
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The impact of the applied-for rates and the proposed settlement agreement on customer costs for natural


gas service (gross margin) is as follows:


1998 1999 2000 2001 2002
Rate Impact as a % of Gross
Margin applied for in
original application (May 5,
1997 revision) 6.40 3.40 2.70 1.90 1.60


Rate Impact as a % of Gross
Margin (proposed settlement
agreement) 1.85 2.00 2.00 N/A N/A


The Commission notes that the participants expect that the gross margin rate impact on the CompanyÕs


firm sales customers will be further reduced as a result of amortization of Gas Cost Reconciliation Account


balances.


The Commission Panel has now reviewed the proposed settlement agreement as well as the letters of


endorsement and comment from the ADR participants and has concluded that it should accept the


settlement.  Many of the elements within the proposed settlement agreement do not require special


comment.  However, the Commission did wish to express its views on several key issues that it noted in


arriving at its decision and these Reasons for Decision provide those views.  


Table 1 sets out key comparisons between the proposed settlement agreement and the Application as


revised on May 5, 1997 by BC Gas.
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Table 1
Key Aspects of proposed Settlement Agreement


BC Gas
Application


Proposed
Settlement
Agreement


Term 5 years 3 years


Productivity 1998 - 1%
1999 - 1%
2000 - 1%


1998 - 2%
1999 - 2%
2000 - 3%


Capital Structure 35% 33%


Capitalization of
Overhead


1998 - 10.27%
1999 - 10.27%
2000 - 10.27%


1998 - 20%
1999 - 20%
2000 - 16%


The Commission has also created a new document called the Consolidated Settlement Document which


incorporates editorial changes as proposed by BC Gas, and one other change as follows.  In the


subsection entitled "DSM Achievement Incentive" paragraph 6 originally read "The Company will apply to


the Commission for funding of new programs where required".  The Commission has changed this


wording to "The Company will apply to the Commission for program changes where required".  The


Commission made the change as it concluded that the proposed wording may have arguably fettered the


Commission in its discretion as provided for in the B.C. Utilities Commission Act.


Commission Comments on Key Issues:


Term


BC Gas applied for a five year term while the parties to the agreement agreed to a term of three years.  The


Commission considers a three year term is appropriate.  It provides a long enough period to allow


incentives to perform and at the same time balances the risks and other concerns with respect to changes


that could occur over an extended period of time.  The Commission is aware of some five year settlements


which have been implemented for pipelines, but the Commission is of the view that the number of


variables of change that can occur for a Local Distribution Company ("LDC") make it more appropriate to


look at shorter terms.  Pipelines typically have a limited number of shippers and more discrete cost


projections.
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Operating and Maintenance Costs ("O&M")


The formula used to develop O&M costs has been previously utilized in the settlements with respect to


BCÊGas and West Kootenay Power.  From this experience, the Commission is satisfied that the


methodology of adjusting a base cost for the growth in customers, productivity and inflation has provided


appropriate targets for developing incentives.  Attached to the Consolidated Settlement Document is a letter


from Commission staff dated July 15, 1997 (Appendix B) which provides three examples of how


productivity from capital projects will be eligible for inclusion within the O&M productivity targets.


Demand Side Management ("DSM")


The DSM Achievement Incentive represents the second time the Commission has endorsed a mechanism to


pursue cost effective DSM resources.  However, it is still a new feature in the regulatory environment and


very little knowledge has yet been accumulated as to its success or failure.  The Inland/Industrial group, in


their letter of acceptance of the settlement, pointed out that "the settlement agreement should explain that


the DSM programs and incentives are to be accounted for within the rate classes to which they relate."  In


the Commission's view, this is adequately covered in the settlement agreement, paragraph 9 in the


subsection entitled "DSM Achievement Incentive".


Capital Efficiency Mechanism


This is the first significant capital efficiency mechanism that the Commission has approved.  It is designed


to provide an incentive for the utility to improve its costs of installing mains, services, meters and "other"


plant.  The range of incentive has been narrowed and the amount of the efficiency adjustment reduced from


that originally filed in the Application.  Due to the innovative nature of this particular mechanism, the


Commission will be closely monitoring both the operation and results flowing from the use of the


mechanism.


Overhead Capitalization


The Commission is in agreement with the move to reduce the capitalization of overheads from 22.5% to


16% over the three year period.  The change is directionally correct in that a mature utility such as BC Gas


should be lowering its overhead charges as capital projects are reduced as a proportion of total


expenditures, and the customers that are benefiting from the capital projects are paying for them in an


accelerated manner.  The Commission also believes that, in undertaking and achieving the changes in


overheads capitalization, the reductions should not lead to significant rate impacts.  
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Annual Review and Quality of Service


The Commission endorses the provision for an annual review.  This allows the Commission to discharge


its responsibility to maintain oversight of the utility and establish rates for each year.  The Commission


views the inclusion of service quality indicators as an important component of any incentive rate scheme.


Such indicators ensure a utility will appropriately balance its obligation to provide safe, secure, high


quality and non-discriminatory service to customers at the lowest rates possible while also providing an


opportunity for shareholders to earn a fair return on their investment.


DATED at the City of Vancouver, in the Province of British Columbia this   25th   day of July, 1997.


___________   Original     sign     ed      by:     _______________   
Lorna R. Barr, Deputy Chair
and Acting Chair


___________   Original     sign     ed      by:     _______________   
Ken L. Hall
Commissioner


___________   Original     sign     ed      by:     _______________   
Paul G. Bradley
Commissioner
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CONSOLIDATED SETTLEMENT DOCUMENT
BC GAS UTILITY LTD. 1998 - 2000 REVENUE REQUIREMENTS


Background


BCÊGas Utility Ltd. (ÒBCÊGas") filed an application dated February 5, 1997 (the ÒApplicationÓ) with the
British Columbia Utilities Commission (the ÒCommissionÓ, "BCUC") to establish the method for
determining its revenue requirements for the years 1998 to 2002.


On February 10, 1997, the Commission issued Order G-13-97 setting a pre-hearing conference to
commence FebruaryÊ28, 1997.  Following the pre-hearing conference, the Commission issued Order
No.ÊG-24-97 which included a regulatory agenda and timetable, setting a second pre-hearing conference
for AprilÊ24, 1997 and a public hearing, if required, to commence JuneÊ3, 1997.  Subsequent to the
second pre-hearing conference the Commission issued Order No.ÊG-47-97 setting down a revised
regulatory agenda and timetable rescheduling the public hearing to June 23, 1997.  The regulatory
agenda included public workshops regarding the Application; a process for filing information requests
by parties and responses by BCÊGas; and an Alternative Dispute Resolution process ("ADR") to
negotiate settlement of issues related to the Application.  BCÊGas conducted public workshops on March
10, 11 and April 16.  Information requests were filed and an additional 3 volumes of information
responses and other data were provided by BCÊGas.


The negotiation sessions commenced on June 2, 1997 and continued on various dates through to
JuneÊ26, 1997.  Parties represented during the settlement negotiations were BCÊGas; Consumers
Association of Canada (B.C.), B.C. Old Age PensionersÕ Organization, Council of Senior CitizenÕs
Organizations of B.C., Federated Anti-Poverty Groups of B.C., Senior CitizenÕs Association of B.C.,
West End SeniorÕs Network, and the End Legislative Poverty & TenantÕs Right Coalition, represented
by the British Columbia Public Interest Advocacy Centre; Lower Mainland Large Volume Gas Users
Association; R.T.ÊOÕCallaghan & Associates (not available for the final two negotiating sessions);
Fording Coal Ltd.; Association for the Advancement of Sustainable Energy Policy; Cominco Ltd.,
Weyerhaeuser Canada Ltd. and Celgar Pulp Company; and British Columbia Utilities Commission
Staff.


Multi-Year Settlement


This document sets out the terms of a three year settlement reached during the negotiations for setting
the revenue requirements and rates of BCÊGas.  The margin and rate impacts arising from the settlement
are summarized on the schedules in Appendix A.  The impacts are estimates and are based on several
assumptions (subject to vary in the manner as discussed below).  These are subject to change each year
and relate to factors including:


a) the rate of return on common
equity


f) short and long term debt interest rates


b) revenues g) rate base additions
c) customer additions h) effect of capital efficiency mechanism
d) taxes i) capital projects approved under applications for


Certificate
e) inflation of Public Convenience and Necessity (CPCNÕs)
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The estimated gross margin impacts resulting from the settlement, as set out in Appendix A, are:


1998 1999 2000
Core Non-Core Core Non-Core Core Non-Core


Rate Impact as a % of Gross Margin 1.85 1.85 2.00 2.00 2.00 2.00


Based on the underlying assumptions, the gross margin rate impact on Core market customers are
expected to be further reduced to about 0% in each year as a result of amortization of GCRA balances.


The settlement is the culmination of negotiations among parties who have many diverse interests.  The
settlement represents numerous compromises among the parties and consists of a settlement package
from which no part can be severed.  The issues resolved in the settlement negotiations are numerous and
complex.  Taken as a whole, the settlement represents a balance of interests and an overall consensus
among the participating parties.


Term


The parties have agreed to a term of 3 years, namely the calendar years 1998, 1999 and 2000 (the
ÒTermÓ).


Productivity


Productivity shall be 2% in 1998, 2% in 1999 and 3% in 2000.  References to ÒProductivityÓ in this
document are references to those productivities except where stated otherwise.


Inflation


Several elements of the revenue requirement determination methodology are dependent on an inflation
rate forecast.  The forecast rate of inflation to be applied will be the consumer price index forecast for
British Columbia.


The BCÊGas proposal utilizing the forecasts for the next calendar year B.C. CPI by the Toronto-
Dominion Bank, the Royal Bank of Canada, B.C. Ministry of Finance and the Conference Board of
Canada (produced July to September) is accepted (hereinafter referred to as Òforecast B.C. CPIÓ).


References to ÒInflationÓ in this document are references to this forecast of B.C. CPI except where
stated otherwise.


Capital Structure


The common equity thickness for BCÊGas will remain at 33%.  In respect to its preference shares which
are redeemable in 1999 and 2000, BCÊGas will redeem such preference shares and replace the same with
long term debt as redemption occurs.


Rate Of Return On Common Equity
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The rate of return on common equity for BCÊGas will be reset annually in accordance with the
CommissionÕs automatic rate of return adjustment mechanism.


Gas Costs


¥ The gas costs of BCÊGas will be set in the manner currently approved by the Commission and
customer rates will be adjusted in accordance with the currently approved gas cost allocation
methodology.


¥ The Gas Cost Reconciliation Account will continue in the manner as approved by the
Commission.


¥ The current Off System Incentive Plan will expire November 1, 1997.  The parties agree to
enter into discussions to determine the form of a successor gas cost incentive plan both for the
short term and the long term.  Any subsequent plan will be reviewed by interested parties before
being submitted to the Commission for approval.


Revenues


¥ Both core market and non-core market revenues will be forecast each year in accordance with
the methodologies employed by BCÊGas and will be reviewed at the Annual Review before
being submitted.


¥ The methodology for forecasting residential and commercial sales is established but industrial
sales forecasts will be reviewed annually.


¥ The Rate Stabilization Adjustment Mechanism (ÒRSAMÓ) will continue in the manner as
approved by the Commission.


¥ Customer Additions will be forecast for each year of the Term, in accordance with the
methodology employed by BCÊGas and approved by the Commission.


Operating & Maintenance Costs (ÒO&MÓ)


The O & M levels for each year of the Term will be determined in accordance with the following
formula:


[Base Cost x (1 + Growth in Customers - Productivity) x (1 + Inflation)] + Cost of Defined Required
Incremental Activities


Where:


Base Cost means: for 1998 this will be $142,760,000.


e.g., 1998 O&M level base cost $142,760,000 x (1 + 2.10% - 2.00%)
x 1.01 = $144,334,000 allowed O&M for 1998 excluding DRIA
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for calculating the allowed O&M level for each subsequent year, the
previous year's allowed O&M adjusted for projected actual customers
will be the revised base to which customer growth, productivity and
inflation will be added.


e.g., 1999 O&M level $144,334,000 x  1998 Projected Actual Customers
1998 Forecast Customers


= revised base x formula = 1999 allowed O&M excl. DRIA


Growth in the forecast percentage growth in the average number of
  Customers means: customers for the year over the previous year.


1998 Projected The estimate of actual average customers during 1998 at
  Actual Customers: the November 1998 workshop


1998 Forecast The forecast of average customers during 1998
  Customers: at the November 1997 workshop.


In the event BCÊGas files an application for a revenue requirement increase in 2001, the Base Cost
O&M level to be reflected in rates for 2001, before any increase for inflation and growth in customers,
will be that arising from 2000, subject to exogenous factors and DRIA.


Productivity and Retail Markets Downstream of the Meter (RMDM)


One instrument that the Company may use to achieve the targeted productivity gains is shedding,
altering or reducing utility activities pursuant to the CommissionÕs policy on RMDM.


BCÊGas will be entitled to capture the benefits of improved efficiencies, reduced costs, or other financial
savings achieved through RMDM, for the duration of the test period.  Adjustments in utility rates during
the test period arising from RMDM will be limited to reflecting the reduction of services that had been
previously included in customersÕ bundled utility services.  For further clarity the following hypothetical
example distinguishes between improved efficiencies eligible for productivity and reduced services not
eligible for productivity


Example:


BCÊGas determines that outsourcing customer billing will reduce the cost of this function from $1.00/per
customer to $0.79 and the third party will charge customers directly.  The efficient gain of $0.21 is
eligible for productivity but the rates will be rebased to reflect the $0.79 now paid directly to the third
party.


O&M Productivity and Capital Projects


Improved efficiencies, reduced costs, or other financial savings achieved by BCÊGas as a result of capital
projects approved by the Commission pursuant to applications for Certificates of Public Convenience
and Necessity may also be used by BCÊGas to achieve the targeted O&M productivity levels.
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DEMAND SIDE MANAGEMENT AND INCENTIVES


The Demand Side Management expenditure levels are forecast to remain constant over the Term,
namely $1.624 million per year as a DRIA.


DSM Achievement Incentive


The following DSM Achievement Incentive is to be implemented.  It is designed to encourage BCÊGas
to pursue cost effective demand side management resources.


1. Only energy efficiency programs are included in the mechanism.


2. A threshold level of 75% of the annual forecast gas savings must be achieved before any incentive is
earned.


3. Calculation of incentive payments for gas savings greater than the threshold will be based on the net
TRC benefits.


4. Recognizing that incremental energy savings become progressively more difficult to achieve,
incentive payments will be earned according to the following schedule:


% of Annual Forecast Before Tax Earnings as % of
GJ Savings_ ____TRC Net Benefits____


75% up to 100% 3%
100% and above 5%


5. DSM results (both positive and negative) from programs developed within the Utility but which at
some point are moved outside the utility will be included in the DSM calculation where those
program results are tracked by the Utility.  This is consistent with the CompanyÕs goal of
maximizing customer value in offering cost effective, competitive DSM services.


6. In order to maximize DSM efficiencies, BCÊGas will be allowed to reallocate resources to modify
existing programs, discontinue programs and develop new programs as the Company considers
necessary.  The Company will apply to the Commission for program changes where required.


7. A protocol for measuring DSM savings and TRC benefits needs to be established with the
Commission and interested parties prior to the incentive mechanism taking effect.


8. The status of all DSM programs will be reviewed on a semi-annual basis with one of the reviews
timed to coincide with the Annual Review of Service Quality Indicators.


9. The incentive mechanism will operate through the RSAM.  The DSM Achievement Incentive
operates outside of the Earnings Sharing Mechanism.


DSM Achievement Incentive Sample Calculations


Three cases are provided below representing the range of possible incentive payments for BCÊGas
achieving a minimum of 75% of forecast DSM gas savings.
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Case A Assuming: 75%  of forecast gas savings achieved
total TRC net benefits = $2,581,000


Incentive = 3% of TRC net benefits (before tax) = $77,430


Case B Assuming: 100% of forecast gas savings achieved
total TRC net benefits = $3,848,000


Incentive = 5% of TRC net benefits (before tax) = $192,400


Case C Assuming: 110% of forecast gas savings achieved
total TRC net benefits = $4,350,000


Incentive = 5% of TRC net benefits (before tax) = $217,500


Restructuring Deferral Account


A deferral account to record the costs incurred by BCÊGas in restructuring its work force to achieve
enhanced productivity is to be created and is to be effective upon the approval by the Commission of
this settlement.  The costs recorded in this deferral account will be recovered in customer rates.  The
deferral account will not exceed $3 million.


The amortization of this deferral account for restructuring costs will be no greater than $1 million for
each year of the Term.


New Revenue Opportunities


The parties recognize that BCÊGas should not be dis-incented from seeking legitimate new revenue
opportunities which would serve to reduce future revenue deficiencies.  To the extent such opportunities
arise, but require expenditures greater than those arising from the formula, such revenues and
expenditures will be addressed during the Annual Review each year.


Capital Expenditures


Capital expenditures for each year of the Term are established by class and by formula for certain of the
classes.  The classes are:


1. Mains - Recurring 5. System Improvements/Reinforcements
2. Services - Recurring 6. All Other Plant
3. Gas Measurement 7. Special Projects and CPCNÕs
4. Transmission Plant


Formulae for determining the expected capital expenditures for each year have been established for
classes 1, 2, 3, 4, 5 and 6 as follows:
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Note: the operation of the formulae for each class is shown for 1998 and 1999 and applies similarly to
year 2000.


1. Mains - Recurring:


1998 Allowed Unit Cost = Base Unit Cost x (1+ Inflation - Productivity)
1998 Allowed Cost = 1998 Allowed Unit Cost x Service Additions x 21.6 metres of


main per Service Addition


Where: Base Unit cost = $25.03/metre main
Service Additions = 95.1% of forecast Customer Additions


1999 Allowed Unit Cost = 1998 Allowed Unit Cost x (1+ Inflation - Productivity)
1999 Allowed Cost = 1999 Allowed Unit Cost x Service Additions x 21.6 metres of


main per Service Addition


2. Services:


1998 Allowed Unit Cost = Base Unit cost x (1 + Inflation - Productivity)
1998 Allowed Cost = 1998 Allowed Unit Cost x Service Additions


Where: Base Unit cost = $884/Service Addition
Service Additions = 95.1% of forecast Customer Additions


1999 Allowed Unit Cost = 1998 Allowed Unit Cost x (1+ Inflation - Productivity)
1999 Allowed Cost = 1999 Allowed Unit Cost x Service Additions


3. Meters:


1998 Allowed Unit Cost = Base Unit cost x (1 + Inflation - Productivity)
1998 Allowed Cost = 1998 Allowed Unit Cost x (Customer Additions + Meters


Recalled)


Where: Base Unit cost = $242/meter
Customer Additions = forecast Customer Additions
Meters Recalled = forecast of meters to be Recalled


1999 Allowed Unit Cost = 1998 Allowed Unit Cost x (1+ Inflation - Productivity)
1999 Allowed Cost = 1999 Allowed Unit Cost x (Customer Additions + Meters
Recalled)


4. Transmission Plant:


1998 Allowed Unit Cost = Base Unit cost x (1 + Inflation - Productivity)
1998 Allowed Cost = 1998 Allowed Unit Cost x Transmission System Forecast Peak


Day Throughput
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Where: Base Unit cost = $439.50/103m3


Transmission System Forecast Peak Day Throughput = forecast
Transmission System Forecast Peak Day Throughput
productivity = 1%


1999 Allowed Unit Cost = 1998 Allowed Unit Cost x (1+ Inflation - Productivity)
1999 Allowed Cost = 1999 Allowed Unit Cost x Transmission System Forecast


Peak Day Throughput


5. System Improvements/Reinforcements:


1998 Allowed Unit Cost = Base Unit Cost x (1 + Inflation - Productivity)
1998 Allowed Cost = 1998 Allowed Unit Cost x Customers End of Year ("EOY")
Where: Base Unit cost = $6.52/customer EOY


Customer EOY = forecast end of year total customers
productivity = 1%


1999 Allowed Unit Cost = 1998 Allowed Unit Cost x (1+ Inflation - Productivity)
1999 Allowed Cost = 1999 Allowed Unit Cost x Customers EOY


6. All Other Plant:


The Allowed Costs for All Other Plant for each year of the Term will be set with an aggregate
base level of $29,317,000 adjusted for Inflation each year less Productivity.


1998 Allowed Cost = $29,317,000 x (1+ Inflation - Productivity)
1999 Allowed Cost = 1998 Allowed Cost x (1+ Inflation - Productivity)


BCÊGas has divided its capital expenditures into 4 categories.  They are:


A. Mains, Meters and Services
B. System Integrity and Reliability
C. All Other Plant
D. CPCNÕs and Special Projects
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The costs related to each category will be identified by the accounts prescribed by the BCUC Code of
Accounts and the CompanyÕs sub-accounts as follows:


BCUC
Account


BC Gas


Sub-Account(1)


Category A


Distribution Plant - Service Installations
Distribution Plant - Meter and Regulator
Installations
Distribution Plant - New Mains
Distribution Plant - Main Installations
General
Distribution Plant - Meters


   473
   474
   475
   475
   478


  xxx excl. 62X(2)


  xxx
  640
  649
  xxx


Category B


LNG
Transmission Plant
Distribution Plant - Main Corrosion Control
Distribution Plant - System Improvements
Distribution Plant - Gate and Regulator
Stations
Distribution Plant - Telemetry


   440 -
449
   460 -
469
   475
   475
   477
   477


  xxx
  xxx


  653 TS(3)


  657/659
  671


  672 TS(3)


Category C All other BCUC Capital accounts
and
BC Gas sub-accounts


Category D    N/A   N/A


(1) xxx includes all BC Gas sub-accounts in the BCUC account
(2) Account 473-62X- Distribution Plant Renewals and Alteration
(3) TS refers to charges from Technical Services to these Accounts


Special Projects and CPCNÕs


Special Projects and Certificate of Public Convenience and Necessity ("CPCN") projects are capital
projects which BCÊGas foresees as being required within the Term, but have not been developed
sufficiently (certain of such projects were identified and described in the Application, they include:
Southern Crossing, Automated Meter Reading, Single Vendor System, Interior LNG Satellite Facility,
Customer Information Systems, Coastal Facilities, SCADA, muster stations), or projects which are not
foreseen but could be required, such as the relocation of an urban transmission pipeline.  Such projects
are subject to approval by the Commission through applications for Certificates of Public Convenience
and Necessity.  To the extent such applications are approved and the capital projects undertaken, the
capital project will form part of the rate base of BCÊGas in the year following the year in which the
capital project is completed.  BCÊGas will be entitled to accrue AFUDC on the expenditures associated
with the capital project until the capital project is part of rate base.
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BCÊGas will be entitled to include the prudently incurred total capital expenditures and AFUDC in rate
base at the commencement of the year following completion of the capital project.


Capital Efficiency Mechanism


BCÊGas should be incented to employ capital more efficiently.  A capital efficiency mechanism will
operate as set out below.  The categories in respect of which the mechanism will operate are categories
A and C as described above.


To the extent the actual unit costs for a year vary from the Allowed Unit Costs for Category A, this
difference is to be multiplied by the actual number of units (e.g. in the case of Mains - Recurring it
would be actual metres of main installed for the year). This amount, together with the difference
between the actual and allowed capital expenditures for that year in Category C, will form the basis for
an efficiency adjustment to the utility rate base.  This adjustment will be an aggregate dollar sum (the
ÒCapital Efficiency AdjustmentÓ) which will be added or subtracted from the utility rate base.  This
mechanism will operate similarly in the case of positive and negative variances in unit costs.


The Capital Efficiency Incentive Adjustment to rate base will be phased out over three years.  More
specifically, in the immediately following year 66.7% of this variance will be an adjustment to the utility
rate base and 33.3% in the subsequent year. This phasing will apply to each year of the Term so that the
effect of variances in the second and third year of the Term will continue beyond the Term, e.g., phasing
of the year 2000 variances will occur through the year 2002.  For examples of the effect of the Capital
Efficiency Mechanism, see CasesÊA1, B1, C1 and D1 in the response to ItemÊ6 of Information Request
No.Ê1 of the Inland Industrial Group (VolumeÊ2, TabÊE6).


Depreciation and Amortization Expense


The depreciation rates for BCÊGas currently approved by the Commission will continue.  BCÊGas has
indicated that it intends to file a depreciation study.  The Commission will consider the study and any
changes arising upon receipt and consideration of the study and the recommendation for changes in
rates, if any, applied for by the Company.


Deferral Accounts


The following deferral accounts are to be continued or created:


¥ Continuation of the debt interest deferral accounts.
¥ Continuation of the NGV conversion grants deferral account for 1998 - 2000 to be amortized


over three years.
¥ Revenue requirement hearing costs to be amortized over three years.
¥ DSM expenditures for 1998 - 2000 to be amortized over three years.
¥ IRP costs for 1998 - 2000 to be amortized over three years.
¥ Deferral of property tax expense variances from forecast and amortized in the following year.


1996/1997 credits amortized as per Appendix A.
¥ BC Hydro DRIA - amortization as per Appendix A.
¥ DSM DRIA - amortization as per Appendix A.
¥ Continuation of Coastal Facilities relocation costs deferral account.
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¥ April 29, 1997 application for Phase 2 of BC 21 Power Smart costs - $303,000.
¥ Continuation of RSAM and GCRA accounts as described above.
¥ Deferral of restructuring costs as described above.


Further details of the deferral accounts are found in Appendix A.


Overhead Capitalization


Pursuant to a term of the 1996 and 1997 Negotiated Settlement, BCÊGas filed a study on its overheads
capitalization policy.  The study recommended a significant reduction in the capitalization ratio.  The
impact of this study was to reduce overhead capitalization from 22.5% to 10.27% as shown in Volume
1, Section C, Tab 9-02 Revised (line 20) of the Application.


The BCÊGas study and proposal is accepted, however, the capitalization ratios will be limited to 20%,
20%, and 16% for the years 1998, 1999 and 2000 respectively based on total Gross O&M excluding
DRIA.  The Company may apply for additional reductions in overheads capitalized in subsequent
revenue requirement filings.


Taxes


Changes in taxes and similar costs will continue to be flowed through to customers with variances
recorded in deferral accounts and amortized in rates in the following year.


The methodology for determination of the level of taxes for each year of the Term will be determined in
the manner as specified in the Application, Volume 1, Section C Tabs 10 and 13 as revised.


Other Cost of Service Categories


All other categories of the cost of service not specifically referred to above will be determined in the
manner as specified in the Application, Volume 1 as revised.


Exogenous Factors


During the Term, the BCÊGas cost of service will be adjusted for exogenous factors (positive or
negative) which are beyond the full control of the utility including:  judicial, legislative or administrative
changes, orders and directions; changes in generally accepted accounting principles and rules,
catastrophic events, bypass or other similar events imposed on BCÊGas which are not reflected in the
rates of BCÊGas.


Earnings Sharing Mechanism


BCÊGas will share equally with its customers earnings variances (positive or negative) between the
authorized level of earnings as determined annually under this settlement and the actual earnings of the
utility net of specific incentive programs; namely, the capital efficiency mechanism, the gas supply
incentive plan and the DSM Achievement Incentive all of which will be considered to be non-utility
income for the purposes of calculating the earnings of the utility.
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The operation of the Earnings Sharing Mechanism is illustrated in Volume 1, Section C, Tab 15 of the
Application.


Annual Reviews and Rate Adjustments


BCÊGas will conduct an Annual Review of the operation of the settlement and rate adjustments prior to
January 1 of each year of the Term with the Commission, its staff and interested parties.  The Annual
Review is a "proceeding" for purposes of participant cost awards.  This process will provide the
Commission and all interested parties an opportunity to remain informed about the activities of the
Company.  The Annual Review will attempt to obtain consensus on issues which must be decided by the
Commission in advance of each fiscal year for the matters related to setting the rates for each year of the
Term.


At the annual workshop to be held in November of each of the years 1998 through 1999, BCÊGas will
present projections for the year that is ending and forecasts for the next year.  The projections for the
year that is ending will include:


¥ projected utility volumes and revenues
¥ projected utility expenses
¥ projected year-end plant balances and other rate base information
¥ projected deferral account balances and amortization
¥ projected year-end customers and other cost driver information
¥ projected utility earnings.


Forecasts for the next year will include:


¥ forecast customer growth
¥ forecasts of cost drivers, such as peak day throughput
¥ forecast Inflation
¥ forecast utility volumes and revenues
¥ forecast utility expenses (revised allowed costs)
¥ forecast utility capital expenditures (revised allowed costs)
¥ forecast plant balances, deferral account balances and amortization to be included in rates.


Cost drivers for the next year will be updated to reflect the forecasts relating to the year.  Cost drivers
for the next year will also be updated for projected variances between actual customer growth in the past
year and the customer growth that had been forecast for that year.


Opening plant balances and other rate base items for the next year will be adjusted to reflect projected
variances which are not included in the capital efficiency mechanism discussed above.


Service quality results will also be reviewed at the Annual Review.


BCÊGas proposes to commence its workshops in November of 1997.  At that workshop forecasts for
1998 will be presented, together with the projected number of customers as of January 1, 1998 and
projected plant balances and other rate base information as of January 1, 1998.  Cost drivers for 1998
will be updated to reflect the forecasts for 1998.  Rates for 1998 will be set by the Commission based on
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the projected opening rate base for 1998 and the forecasts for 1998 as agreed upon by the participants or
as subsequently determined by the Commission.


Prior to each annual workshop, BCÊGas will provide interested parties and the Commission advance
information regarding the projections and forecasts to be presented by BCÊGas at the workshop.  This
should be done 3 weeks prior to the workshop to allow parties to submit information requests and
receive responses prior to the workshops.


In regard to projected year-end earnings, projected year end capital unit costs related to capital
incentives presented for rate-making purposes in the November workshop BCÊGas will provide an
update in April or May once actual results have been determined and adjustments will be made at the
following year end.  Incentives will be trued up to the actual results at that time.


Service Quality Indicators


Principle:


Maintenance of existing high levels of service quality is an important feature of this Settlement.
However, it is recognized that variance in these statistics may occur due to random events or events
beyond the full control of BCÊGas.


Process:


¥ Service Quality Indicators will be reviewed at the Annual Review in November of each year.


¥ Participants will be given an opportunity to argue whether a deviation from the benchmark for any of
the Service Quality Indicators is significant enough to establish that service quality is deteriorating
generally or in specific areas.


¥ For those concerns which are not resolved at the review, participants will retain the option to make
submissions to the Commission that it should limit the payments which BCÊGas might otherwise
earn from the financial incentives in this Settlement.


Service Quality Indicators:


1. Response time to emergency calls1.
2. Response time for answering service centre calls by a person.
3. Leaks per kilometre of distribution mains due to system deterioration.
4. Transmission system annual reportable incidents.
5. Number of third party distribution system damage incidents per 1000 housing starts2.


                                                  
1 Applies to Coastal region only.  Data for 1994 and 1995 not available.  Measure for Interior region will be
determined at a later date.
2 Data for 1994 is not available.  Initial benchmark will be set using 2 years of data.
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Annual Evaluation:


¥ Unless otherwise indicated, benchmarks will be calculated as the rolling average of the three years
prior to the most current year; performance indicators will be calculated as the rolling average of the
most current year plus the past two years.


¥ Each performance indicator will be evaluated on its own merits and a material deviation from the
benchmark for any single performance indicator is sufficient basis to argue service quality
deterioration and the need to limit payments to BCÊGas.


¥ Each performance indicator will be given equal weight.


¥ The onus of establishing that a benchmark has been met or why it is reasonable that it was not met
rests with the utility.


¥ Interested parties should have access to the service quality evaluation prior to the Annual Review.


¥ Any party may argue that the benchmarks need to be modified







Appendix A


1998 - 2002 Revenue Requirements Settlement


Illustrative Rate Impacts Summary







BC GAS UTILITY LTD.                         APPENDIX A
SUMMARY                                     1998-2000 SETTLEMENT
FOR THE YEARS 1998 TO 2000                  ILLUSTRATIVE RATE IMPACTS
($000)                                      SUMMARY


                                                            1998-2000
Particulars                 Volume 1 (Rev.)   Difference    Settlement
   (1)                             (2)            (3)           (4)
1998
Rate Base                      $ 1,581,623  $   (12,734)   $  1,568,889


Revenue Requirement            $   24,448   $   (17,552)   $      6,896
% Gross Margin Increase              6.37%         -4.57%         1.80%
Gross Margin (incl. Increase)  $   408,468   $   (17,552)  $    390,916


Operation and Maintenance
Gross O&M excl. BC Hydro Costs $   136,057   $   (2,273)   $    133,784
O&M Expense (Net)              $   133,335   $  (16,244)   $    117,091


Plant Additions
   - Capital Expenditures      $    93,474   $   (8,782)   $     84,692
   - Overheads Capitalized          15,075       13,792          28,867
   - All Other (WIP etc.)            2,445            0           2,445
Total                          $   110,994   $    5,010    $    116,004


1999
Rate Base                      $ 1,635,694   $   (4,125)   $  1,631,569


Revenue Requirement            $    14,278   $   (6,570)   $      7,708
% Gross Margin Increase              3.44%        -1.50%          1.94%
Gross Margin (incl. Increase)  $   429,512   $  (24,421)   $    405,091


Operation and Maintenance
Gross O&M excl. BC Hydro Costs $   139,981   $   (4,638)   $    135,343
O&M Expense (Net)              $   137,133   $  (18,696)   $    118,437


Plant Additions
   - Capital Expenditures      $    95,829   $   (9,241)   $     86,588
   - Overheads Capitalized          15,510       13,693          29,203
   - All Other (WIP etc.)            8,420            0           8,420
Total                          $   119,759   $    4,452    $    124,211


2000
Rate Base                      $ 1,703,373   $  (16,436)   $  1,686,937


Revenue Requirement            $    11,984   $   (3,961)   $      8,023
% Gross Margin Increase              2.73%        -0.79%          1.94%
Gross Margin (incl. Increase)  $   450,229   $  (28,891)   $    421,338


Operation and Maintenance
Gross O&M excl. BC Hydro Costs $   144,106   $   (8,468)   $    135,638
O&M Expense (Net)              $   141,126   $  (16,581)   $    124,545


Plant Additions
   - Capital Expenditures      $   135,013   $  (47,670)   $     87,343
   - Overheads Capitalized          15,967        7,446          23,413
   - All Other(WIP etc.)               140            0             140
Total                          $   151,120   $  (40,224)   $    110,896







BC GAS UTILITY LTD.


SUMMARY OF RATE INCREASE REQUIRED                                                  APPENDIX A
FOR THE YEARS ENDED DECEMBER 31, 1998 AND 1999                         1998 - 2000 SETTLEMENT
($000)                                                               ILLUSTRATIVE RATE IMPACTS
                                                                                    PAGE 01-01
                                                  1998                                   1999
                                    --- Captive ---                      --- Captive ---
                                    Core   Non-Core Non-Captive Total    Core   Non-Core Non Captive Total
        (1)                          (2)      (3)      (4)      (5)       (6)       (7)      (8)      (9)
RATE INCREASE REQUIRED
Gas Sales and Transportation Revenue,
   At Prior Year's Rates          $721,248  $33,574  $15,139  $769,961  $742,055  $33,520  $15,108 $790,683
Add - Other Revenue Related to Burrard
   Thermal / Centra BC (PCEC)            0      336    8,806     9,142         0      336    8,888    9,224
      Total Revenue                721,248   33,910   23,945   779,103   742,055   33,856   23,996  799,907


Less - Cost of Gas                (376,727)  (6,192) (12,164) (395,083) (383,994)  (6,366) (12,164)(402,524)


Gross Margin                      $344,521  $27,718  $11,781  $384,020  $358,061  $27,490  $11,832 $397,383
                                  ========  =======  =======    ======   =======  =======  =======  =======
Revenue Deficiency-Volume 1 (Rev)  $22,628   $1,820       $0   $24,448   $13,260   $1,018       $0  $14,278
Difference                         (16,245)  (1,307)       0   (17,552)   (6,102)    (468)       0   (6,570)


Revenue Deficiency
  - 1998-2000 Settlement             6,383      513        0     6,896     7,158      550        0    7,708
Refund of Deferred Gas Cost
   Credits (GCRA)                        0        0        0         0         0        0        0        0
                                    $6,383     $513       $0    $6,896    $7,158     $550       $0   $7,708
                                  ========  =======  =======    ======   =======  =======  =======  =======


Rate Increase as a % of Gross Margin 1.85%    1.85%    0.00%     1.80%     2.00%    2.00%    0.00%    1.94%
                                  ========  =======  =======    ======   =======  =======  =======  =======


Rate Increase as a % of Total Revenue 0.88%   1.51%    0.00%     0.89%     0.96%    1.62%   0. 00%    0.96%
                                  ========  =======  =======    ======   =======  =======  =======  =======
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                                                               2000
                                             ----- Captive ----
Particulars                                     Core    Non-Core  Non-Captive  Total
            (1)                                 (2)       (3)      (4)          (5)
RATE INCREASE REQUIRED
Gas Sales and Transportation Revenue,
   At Prior Year's Rates                     $765,421   $34,282   $15,082    $814,785


Add - Other Revenue Related to Burrard
   Thermal / Centra BC (PCEC)                       0       336     8,885       9,221


          Total Revenue                        765,421   34,618    23,967     824,006


Less - Cost of Gas                            (392,051)  (6,476)  (12,164)   (410,691)


Gross Margin                                  $373,370  $28,142   $11,803    $413,315
                                              ========  =======   =======    ========


Revenue Deficiency - Volume 1 (Rev.)           $11,144     $840        $0     $11,984
Difference                                      (3,683)    (278)        0      (3,961)


Revenue Deficiency - 1998-2000 Settlement        7,461      562         0       8,023
Refund of Deferred Gas Cost Credits (GCRA)           0        0         0           0
                                                $7,461     $562        $0      $8,023
                                              ========  =======   =======     =======


Rate Increase as a % of Gross Margin             2.00%    2.00%     0.00%       1.94%
                                              ========  =======   =======    ========


Rate Increase as a % of Total Revenue            0.97%    1.62%     0.00%       0,97%
                                              ========  =======   =======    ========
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                                          1998                        1999                       2000
                                 Present          Revised    1998             Revised  1999             Revised
      Description                Rates     Adj    Rates      Rates     Adj    Rates    Rates     Adj    Rates
           (1)                      (2)     (3)   (4)         (5)      (6)     (7)      (8)      (9)    (10)


Plant in Service, Beginning     $1,842,973  $0 $1,842,973  $1,949,177  $0 $1,949,177 $2,063,288  $0 $2,063,288


Additions                          116,004   0    116,004     124 211   0    124 211    110 896   0    110,896
Disposals                           (9,800)  0     (9,800)    (10,100)  0    (10,100)   (10,400)  0    (10,400)


Plant in Service, Ending         1,949,177   0  1,949,177   2,063,288   0  2,063,288  2,163,784   0  2,163,784
Add - Intangible Plant                 967   0        967         967   0        967        967   0        967


                                 1,950,144   0  1,950,144   2,064,255   0  2,064,255  2,164,751   0  2,164,751
Contributions In Aid of
     Construction                  (73,964)  0    (73,964)    (87,518)  0    (87,518)  (102,314)  0   (102,314)
Less - Accumulated Depreciation   (314,089)  0   (314,089)   (357,976)  0   (357,976)  (405,567)  0   (405,567)


Net Plant in Service, Ending    $1,562,091  $0 $1,562,091  $1,618,761  $0 $1,618,761 $1,656,870  $0 $1,656,870
                                ========== === ==========  ==========  == =========== =========  ==  =========


Net Plant in Service, Beginning $1,508,239  $0 $1,508,239  $1,562,091  $0  $1,562,091 $1,618,761 $0 $1,618,761
                                ========== === ==========  ==========  == =========== =========  ==  =========


Net Plant in Service, Mid-Year  $1,535,165  $0 $1,535,165  $1,590,426  $0  $1,590,426 $1,637,816 $0 $1,637,816
Adjustment to 13-Month Average           0   0          0           0   0           0          0             0
Construction Advances               (3,114)  0     (3,114)     (2,336)  0      (2,336)    (1,557) 0     (1,557)
Work in Progress, No AFUDC           4,048   0      4,048       4 333   0       4,333      3,833  0      3,833
Unamortized Deferred Charges        (7,215)  0     (7,215)     (1 384)  0      (1,384)     4,167  0      4,167
Cash Working Capital                10,024  71     10,095      10,401(106)     10,295     10,881 40     10,921
Other Working Capital               29,910   0     29,910      30,235   0      30,235     31,757  0     31,757


Utility Rate Base               $1,568,818 $71 $1,568,889  $1,631,675(106) $1,631,569 $1,686,897 40 $1,686,937
                                ========== === ==========  ==========  == =========== =========  ==  =========
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UTILITY INCOME AND EARNED RETURN
FOR THE YEARS ENDED DECEMBER 31, 1998, 1999 AND 2000
($000)                                     1998                        1999                           2000
                                     -Revised Rates-             -Revised Rates-            -Revised Rates-
                            Present  Revised            1998     Revised            1999     Revised
    Particulars             Rates    Revenue   Total    Rates    Revenue   Total    Rates    Revenue  Total
      (1)                     (2)      (3)      (4)      (5)       (6)     (7)       (8)        (9)     (10)
ENERGY VOLUMES   (TJ)
   Sales                    158,624     0    158,624    161,357     0    161,357   164,379      0   164,379


   Transportation            80,626     0     80,626     79,741     0     79,741    80,616      0    80,616
                            239,250     0    239,250    241,098     0    241,098   244,995      0   244,995
                            ======= =====    =======    ======= =====    =======   =======  =====   =======
Average Rate per GJ
   Sales                     $4.680           $4.720     $4.731           $4.776    $4.788           $4.833
   Transportation            $0.343           $0.348     $0.342           $0.348    $0.345           $0.351
      Average                $3.218           $3.247     $3.280           $3.311    $3.326           $3.358
UTILITY REVENUE
Sales - Present Rates      $742,344    $0   $742,344   $763,426    $0   $763,426  $786,984     $0  $786,984
      - Increase                  0 6,436      6,436          0 7,220      7,220         0  7,526     7,526
Transportation
      - Present Rates        27,617     0     27,617     27,257     0     27,257    27,801      0    27,801
      - Increase                  0   460        460          0   489        489         0    502       502
   Total                    769,961 6,896    776,857    790,683 7,708    798,391   814,785  8,023   822,808
                            ======= =====    =======    ======= =====    =======   =======  =====   =======
Cost of Gas Sold
  (Including Gas Lost)      395,083     0    395,083    402,524     0    402,524   410,691      0   410,691
Gross Margin                374,878 6,896    381,774    388,159 7,708    395,867   404,094  8,023   412,117
Restructuring Costs Amort.      555     0        555        555     0        555       555      0       555
Operation and Maintenance   117,091     0    117,091    118,437     0    118,437   124,545      0   124,545
Vehicle and FIS Leases        2,269     0      2,269      2,309     0      2,309     2,346      0     2,346
Property and Sundry Taxes    31,210     0     31,210     32,227    (1)    32,226    34,577      0    34,577
Depreciation and Amortization54,904     0     54,904     58,799     0     58,799    61,801      0    61,801
Other Operating Revenue     (14,169)    0    (14,169)   (14,399)    0    (14,399)  (14,545)     0   (14,545)
                            191,860     0    191,860    197,928    (1)   197,927   209,279      0   209,279
Utility Income Before Taxes 183,018 6,896    189,914    190,231 7,709    197,940   194,815  8,023   202,838
Income Taxes                 49,878 3,072     52,950     53,054 3,429     56,483    53,693  3,562    57,255
       EARNED RETURN       $133,140 3,824   $136,964   $137,177 4,280   $141,457  $141,122 $4,461  $145,583
    UTILITY RATE BASE    $1,568,818   $71 $1,568,889 $1,631,675 ($106) 1,631,569 1,686,897    $40 1,686,937
RATE OF RETURN ON
    UTILITY RATE BASE         8.49%            8.73%      8.41%            8.67%     8.37%            8.63%
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INCOME TAXES / REVENUE DEFICIENCY
FOR THE YEARS ENDED DECEMBER 31, 1998, 1999 AND 2000
($000)                                     1998                        1999                           2000
                                     -Revised Rates-             -Revised Rates-            -Revised Rates-
                            Present  Revised            1998     Revised            1999     Revised
    Particulars             Rates    Revenue   Total    Rates    Revenue   Total    Rates    Revenue  Total
      (1)                     (2)      (3)      (4)      (5)       (6)     (7)       (8)        (9)     (10)
CALCULATION OF INCOME TAXES
   Earned Return           $133 140 $3,824  $136,964  $137,177  $4,280  $141,457  $141,122  $4,461 $145,583
   Deduct -Interest on Debt (73,711)     5   (73,706)  (77,441)     (4)  (77,445)  (84,252)    (17) (84,269)
   Add- Non-Tax Ded.
        Expense (Net)         4,435      0     4,435     5,317       0     5,317     4,315       0    4,315
Accounting Income After Tax  63,864  3,829    67,693    65,053   4,276    69,329    61,185   4,444   65,629
Add (Deduct)
   - Timing Differences      (9,757)     0    (9,757)   (7,309)      0    (7,309)   (2,875)      0   (2,875)
Add - Large Corporation Tax   2,440    (76)    2,364     2,508     (86)    2,422     2,597     (90)   2,507


Taxable Income After Tax    $56,547 $3,753   $60,300   $60,252  $4,190   $64,442   $60,907  $4,354  $65,261
                            =======  =====    ======    ======   =====    ======    ======   =====   ======


Income Tax Rate(Current Tax) 45.620% 45.620% 45.620%   45.620% 45.620%   45.620%   45.620%  45.620%  45.620%
1 - Current Income Tax Rate  54.380% 54.380% 54.380%   54.380% 54.380%   54.380%   54.380%  54.380%  54.380%


Taxable Income (L10 : L14) $103,985 $6,901  $110,886  $110,798  $7,705  $118,503  $112,003   $8,006 $120,009
                            =======  =====   =======   =======   =====   =======   =======    =====  =======
Income Tax-Current (L18xL13)$47,438 $3,148   $50,586   $50,546  $3,515   $54,061   $51,096   $3,652  $54,748
   - Large Corporation Tax    2,440    (76)    2,364     2,508     (86)    2,422     2,597      (90)   2,507
Total                       $49,878 $3,072   $52,950   $53,054  $3,429   $56,483   $53,693   $3,562  $57,255
                            =======  =====   =======   =======   =====   =======   =======    =====  =======
REVENUE DEFICIENCY
   Earned Return                    $3,824  $136,964            $4,280  $141,457             $4,461 $145,583
   Add - Income Taxes                3,072    52,950             3,429    56,483              3,562   57,255
   Deduct - Utility Income Before
             Taxes, Present Rates        0  (183,018)                0  (190,231)                 0(194,815)
   Corporate Capital Tax                 0         0                (1)       (1)                 0        0
   Deficiency After
        Corporate Capital Tax       $6,896    $6,896            $7,708    $7,708             $8,023   $8,023
                                     =====     =====             =====     =====              =====    =====







RETURN ON CAPITAL                                            ILLUSTRATIVE RATE IMPACTS
FOR THE YEARS ENDED DECEMBER 31, 1998, 1999 AND 2000         PAGE 02-04
($000)                                                                Average
                                 ---- Capitalization ----   Embedded   Cost      Earned
    Particulars        Reference     Amount           %      Cost    Component   Return
1998 PRESENT RATES
   Long-Term Debt                        $692,562   44.15%   9.420X   4.16X
   Unfunded Debt                          211,701   13.49%   4.000%   0.54%
   Preference Shares                      146,845    9.36%   6.995%   0.65%
   Common Equity                          517,710   33.00%   9.515%   3.14%
                                       $1,568,818  100.00%            8.49%
1998 REVISED RATES
   Long-Term Debt                        $692,562   44.14%   9.420%   4.16%     $65,239
   Unfunded Debt              $211,701
   Adjustment, Revised Rates        48    211,749   13.50%   4.000%   0.54%       8,470
   Preference Shares                      146,845    9.36%   6.995%   0.65%      10,272
   Common Equity                          517,733   33.00%  10.250%   3.38%      53,068
                                       $1,568,889  100.00%            8.73%    $137,049
1999 AT 1998 RATES
   Long-Term Debt                        $734 940   45.04%   9.288%   4.18%
   Unfunded Debt                          229,546   14.07%   4.000%   0.56%
   Preference Shares                      128,736    7.89%   6.946%   0.55%
   Common Equity                          538,453   33.00%   9.455%   3.12%
                                       $1,631,675   100.00%           8.41%
1999 REVISED RATES
   Long-Term Debt                        $734,940   45.05%   9.288%   4.18%     $68,261
   Unfunded Debt              $229,546
   Adjustment, Revised Rates       (71)   229,475   14.06%   4.000%   0.56%       9,179
   Preference Shares                      128,736    7.89%   6.946%   0.55%       8,942
   Common Equity                          538,418   33.00%  10.250%   3.38%      55,188
                                       $1,631,569  100.00%            8.67%    $141,570







2000 AT 1999 RATES
   Long-Term Debt                        $828,322   49.10%   9.016%   4.43%
   Unfunded Debt                          239 399   14.19%   4.000%   0 57%
   Preference Shares                       62 500    3.71%   6.631%   0 25%
   Common Equity                          556,676   33.00%   9.455%   3.12%
                                       $1,686,897  100.00%            8.37%
2000 REVISED RATES
   Long-Term Debt                        $828,322   49.11%   9.016%   4.43%   $74,682
   Unfunded Debt              $239,399
   Adjustment, Revised Rates        27    239,426   14.19%   4.000%   0.57%     9,577
   Preference Shares                       62,500    3.70%   6.631%   0.25%     4,144
   Common Equity                          556,689   33.00%  10.250%   3.38%    57,061
                                       $1,686,937  100.00%            8.63%  $145,464







                                                            ILLUSTRATIVE RATE IMPACTS
                                                             PAGE 03-04
BC GAS UTILITY LTD
TARGET COSTS - CAPITAL EXPENDITURE SUMMARY
FOR THE YEARS ENDING DECEMBER 31, 1998 TO 2000
($000)


                                                            Target Costs
            Particulars                   Base Cost    1998      1999      2000
                (1)                           (2)       (3)       (4)       (5)


SUMMARY - TOTAL COST


CATEGORY:


   A:   MAINS, SERVICES & METERS            $35,204   $36,246   $37,652   $38,445


   B:   SYSTEM INTEGRITY AND
        RELIABILITY                          18,545    18,805    18,948    18,850


   C:   ALL OTHER PLANT                      29,317    29,641    29,988    30,048


        TOTAL - CATEGORIES A, B & C          83,066    84,692    86,588    87,343


   D: SPECIAL PROJECTS   2300                     0         0         0         0
                         8400                     0         0         0         0
                         MISC.                    0         0         0         0


TOTAL CAPITAL EXPENDITURES                   83,066    84,692    86,588    87,343


TOTAL PER 1998-2002 VOL. 1, PAGE 03-04 (REV) 89,908    93,474    95,829   135,013


INCREASE (DECREASE)                         ($6,842)  ($8,782)  ($9,241) ($47,670)


TOTAL CAPITAL EXPENDITURES - REAL ($1997)   $83,066   $83,853   $84,882   $84,774







CAPITAL EXPENDITURE/PLANT ADDITIONS SUMMARY 1998 - 2000 SETTLEMENT
BC GAS UTILITY LTD.                                         ILLUSTRATIVE RATE IMPACTS
($000)                                                      PAGE 03-05


                                                            Target Costs
            Particulars                   Base Cost    1998      1999      2000
                (1)                           (2)       (3)       (4)       (5)


CAPITAL EXPENDITURES
   A: MAINS, SERVICES & METERS              $35,204   $36,246   $37,652   $38,445


   B:   SYSTEM INTEGRITY AND
        RELIABILITY                          18,545    18,805    18,948    18,850


   C:   ALL OTHER PLANT                      29,317    29,641    29,988    30,048


   D:   SPECIAL PROJECTS                          0         0         0         0
TOTAL CAPITAL EXPENDITURES                   83,066    84,692    86,588    87,343


WORK IN PROGRESS
   Add - Opening WIP                                   16,100    15,205     8,380
   Less - Closing WIP                                 (15,205)   (8,380)   (9,770)


Add - AFUDC                                             1,550     1,595     1,530
Add - O'H Capitalized                                  28,867    29,203    23,413
SUBTOTAL - PLANT ADDITIONS                            116,004   124,211   110,896
Add - 1996 and 1997 CPCN's                              6,618                   .
TOTAL PLANT ADDITIONS                                 122,622   124,211   110,896


TOTAL PER 1998 - 2002 VOL. 1, PAGE 03-05 (REV.)       117,612   119,759   151,120


INCREASE (DECREASE)                                    $5,010    $4,452  ($40,224)







                                               1998 - 2000 SETTLEMENT
                                                             1998
                                                         PAGE 03-11.1


UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION
FOR THE YEAR ENDED DECEMBER 31, 1998
($000)


                                       Forecast                             Amortization         Mid-Year
                                       Balance  Gross     Less- Net       ------------- Balance  Average
      Particulars              Account 12/31/97 Additions Taxes Additions Expense Other 12/31/98  1998
       (1)                        (2)     (3)     (4)      (5)    (6)       (7)   (8)    (9)     (10)
Deferred Interest              #179-008    $0      $0      $0     $0        $0    $0      $0      $0


Market Rebate Incentive
- Water Heater Grants          #179-052   402       0       0      0      (100)    0     302     352
- Commercial & Multi-Family    #179-013   103       0       0      0       (55)    0      48      75


NGV Conversion Grants          #179-018    20       0       0      0       (20)    0       0      10
NGV Conversion Grants 1996-1997         1,534       0       0      0      (527)    0   1,007   1,271
NGV Conversion Grants 1998-2002             0   1,500    (668)   832         0     0     832     416


Local Gas Development   #179-053        2,908       0     (90)   (90)     (564)    0   2,254   2,581
Fraser Valley Gas Exploration #179-092    457       0       0      0       (91)    0     366     411
Revenue Req. Hearing-1998-2002 179-141    133       0       0      0       (44)    0      89     111


Demand Side Management G-69-93 179-063     45       0       0      0       (33)    0      12      28


Demand Side Management 1996-97            327       0       0      0      (110)    0     217     272
Demand Side Management 1998-2002            0   1,585    (705)   880         0     0     880     440


Integrated Resource Plan G-69-93 179-064  133       0       0      0       (77)    0      56      94
Integrated Resource Plan G-60-94          147       0       0      0       (49)    0      98     123
Integrated Resource Plan 1996-97          108       0       0      0       (36)    0      72      90
Integrated Resource Plan 1998-2002          0     100     (45)    55         0     0      55      28


Residential Thermostat Program #179-109    30       0       0      0       (11)    0      19      24
Property Tax Deferral          #179-062  (890)      0       0      0         0     0    (890)   (890)
Westar Receivable              #179-069   134       0       0      0       (27)    0     107     121







UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION                       1998
FOR THE YEAR ENDED DECEMBER 31, 1998                        PAGE 03-11.2
($000)


                                       Forecast                             Amortization         Mid-Year
                                       Balance  Gross     Less- Net       ------------- Balance  Average
      Particulars            Account   12/31/97 Additions Taxes Additions Expense Other 12/31/98  1998
       (1)                        (2)     (3)       (4)     (5)    (6)       (7)   (8)     (9)     (10)


G.C.R.A.                     #179-088  (13,500)      0       0      0         0   4,500  (9,000)  (11,250)
G.C.R.A. Interest            #179-188        0       0       0      0         0       0       0         0


Offsystem Sales Coord. Center 179-120       23       0       0      0       (10)      0      13        18
Revelstoke Propane Cost      #279-024      293       0       0      0         0    (293)      0       147
B.C. Hydro DRIA              #179-144     (823)      0       0      0         0       0    (823)     (823)
DSM DRIA                     #179-142     (489)      0       0      0         0       0    (489)     (489)


Recovery of Non-Utility
      Service                #279-063      (98)      0       0      0        98       0       0       (49)
RSAM                         #179-089   (7,500)      0       0      0         0   2,500  (5,000)   (6,250)


NGV B.C. Transit Grants      #179-105      461       0       0      0      (159)      0     302       382
BC21 Power Smart Program     #179-119      444       0       0      0      (222)      0     222       333
BC21 Power Smart Phase 2                   168       0       0      0       (34)      0     134       151


Coastal Facilities (#C-6-95)
 - Relocation                            2,387   1,049    (467)   582      (686)      0   2,283     2,335
 - Lochburn NBV Amortization             1,108       0       0      0      (369)      0     739       924
 - Fraser Valley NBV Amortization          878       0       0      0      (176)      0     702       790


Organizational Restructuring #179-132      480       0       0      0       (96)      0     384       432
Non-Core Margin Deferral     #179-135      214       0       0      0         0    (214)      0       107


Main Extension Hearing Costs #179-138       18       0       0      0       (18)      0       0         9
1995 IRP Participant A~ards  #179-140        7       0       0      0        (7)      0       0         4
Gain on Sale of Kamloops Property 279-001 (193)      0       0      0       193       0       0       (97)


Restructuring Costs                          0   3,000  (1,335) 1,665      (555)      0   1,110       555


Total Deferred Charges for Rate Base  ($10,531) $7,234 ($3,310) 3,924   ($3,785) $6,493 ($3,899)  ($7,215)
                                       =======   =====   =====  =====     =====   =====   =======   =====







UNAMORTIZED DEFERRED CHARGES AND AMORTIZATION                 1998 - 2000 SETTLEMENT
FOR THE YEAR ENDED DECEMBER 31, 1999                               1999
($000)                                                        PAGE 03-11.3


                                       Forecast                             Amortization           Mid-Year
                                       Balance  Gross     Less- Net       ------------- Balance    Average
      Particulars            Account   12/31/98 Additions Taxes Additions Expense Other 12/31/99   1999
       (1)                        (2)     (3)       (4)     (5)    (6)       (7)   (8)     (9)       (10)


Deferred Interest            #179-008       $0      $0      $0     $0        $0      $0      $0        $0


Market Rebate Incentive
  - Water Heater Grants      #179-052      302       0       0      0      (100)      0     202       252
  - Commercial & Multi-Family 179-013       48       0       0      0       (48)      0       0        24


NGV Conversion Grants        #179-018        0       0       0      0         0       0       0         0
NGV Conversion Grants   1996-1997        1,007       0       0      0      (527)      0     480       743
NGV Conversion Grants   1998-2002          832   1,500    (668)   832      (277)      0   1,387     1,109


Local Gas Development        #179-053    2,254       0     (81)   (81)     (544)      0   1,629     1,942
Fraser Valley Gas Exploration 179-092      366       0       0      0       (91)      0     275       320
Revenue Req. Hearing-1998-2002 179-141      89       0       0      0       (44)      0      45        67


Demand Side Management G-69-93 179-063      12       0       0      0       (12)      0       0         6


Demand Side Management 1996-97             217       0       0      0      (109)      0     108       163
Demand Side Management 1998-2002           880   1,585    (705)   880      (293)      0   1,467     1,174


Integrated Resource Plan G-69-93 179-064    56       0       0      0       (56)      0       0        28
Integrated Resource Plan #G-60-94           98       0       0      0       (49)      0      49        73
Integrated Resource Plan 1996-97            72       0       0      0       (36)      0      36        54
Integrated Resource Plan 1998-2002          55     100     (45)    55       (18)      0      92        74


Residential Thermostat Program #179-109     19       0       0      0       (11)      0       8        14
Property Tax Deferral          #179-062   (890)      0       0      0         0     429    (461)     (676)
Westar Receivable              #179-069    107       0       0      0       (26)      0      81        93
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                                       Forecast                             Amortization           Mid-Year
                                       Balance  Gross     Less- Net       ------------- Balance    Average
      Particulars            Account   12/31/98 Additions Taxes Additions Expense Other 12/31/99   1999
       (1)                        (2)     (3)       (4)     (5)    (6)       (7)   (8)     (9)       (10)


G.C.R.A.                     #179-088   (9,000)      0       0      0         0   4,500  (4,500)   (6,750)
G.C.R.A. Interest            #179-188        0       0       0      0         0       0       0         0


Offsystem Sales Coor. Center #179-120       13       0       0      0       (13)      0       0         7
Revelstoke Propane Cost      #279-024        0       0       0      0         0       0       0         0
B.C. Hydro DRIA              #179-144     (823)      0       0      0         0       0    (823)     (823)
DSM DRIA                     #179-142     (489)      0       0      0         0       0    (489)     (489)


Recovery of Non-Utility Service 279-063      0       0       0      0         0       0       0         0
RSAM                         #179-089   (5,000)      0       0      0         0   2,500  (2,500)   (3,750)


NGV B.C. Transit Grants      #179-105      302       0       0      0      (159)      0     143       223
BC21 Power Smart Program     #179-119      222       0       0      0      (222)      0       0       111
BC21 Power Smart Phase 2                   134       0       0      0       (34)      0     100       117


Coastal Facilities (#C-6-95)
- Relocation                             2,283   1,049    (467)   582      (802)      0   2,063     2,173
- Lochburn NBV Amortization                739       0       0      0      (369)      0     370       555
- Fraser Valley NBV Amortization           702       0       0      0      (176)      0     526       614


Organizational Restructuring #179-132      384       0       0      0       (96)      0     288       336
Non-Core Margin Deferral     #179-135        0       0       0      0         0       0       0         0


Main Extension Hearing Costs #179-138        0       0       0      0         0       0       0         0
1995 IRP Participant Awards  #179-140        0       0       0      0         0       0       0         0
Gain on Sale of
    Kamloops Property        #279-001        0       0       0      0         0       0       0         0


Restructuring Costs                      1,110       0       0      0      (555)      0     555       833


Total Deferred Charges for Rate Base   ($3,899) $4,234 ($1,966) 2,268   ($4,667) $7,429  $1,131   ($1,384)
                                        ======  ======  ======  =====    ======  ======  ======    ======
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                                       Forecast                             Amortization           Mid-Year
                                       Balance  Gross     Less- Net       ------------- Balance    Average
      Particulars            Account   12/31/99 Additions Taxes Additions Expense Other 12/31/00     2000
       (1)                        (2)     (3)       (4)     (5)    (6)       (7)   (8)     (9)       (10)


Deferred Interest            #179-008       $0      $0      $0     $0        $0      $0      $0        $0


Market Rebate Incentive
  - Water Heater Grants      #179-052      202       0       0      0      (100)      0     102       152
  - Commercial & Multi-Family 179-013        0       0       0      0       (42)      0     (42)      (21)


NGV Conversion Grants        #179-018        0       0       0      0         0       0       0         0
NGV Conversion Grants   1996-1997          480       0       0      0      (480)      0       0       240
NGV Conversion Grants   1998-2002        1,387   1,500    (668)   832      (555)      0   1,664     1,526


Local Gas Development        #179-053    1,629       0     (73)   (73)     (520)      0   1,036     1,332
Fraser Valley Gas Exploration 179-092      275       0       0      0       (91)      0     184       230


Revenue Req. Hearing-1998-2002 179-141      45       0       0      0       (45)      0       0        23


Demand Side Management G-69-93 179-063       0       0       0      0         0       0       0         0


Demand Side Management 1996-97             108       0       0      0      (108)      0       0        54
Demand Side Management 1998-2002         1,467   1,585    (705)   880      (587)      0   1,760     1,613


Integrated Resource Plan G-69-93 179-064     0       0       0      0         0       0       0         0
Integrated Resource Plan #G-60-94           49       0       0      0       (49)      0       0        25
Integrated Resource Plan 1996-97            36       0       0      0       (36)      0       0        18
Integrated Resource Plan 1998-2002          92     100     (45)    55       (37)      0     110       100


Residential Thermostat Program #179-109      8       0       0      0        (8)      0       0         4
Property Tax Deferral          #179-062   (461)      0       0      0         0     461       0      (231)
Westar Receivable              #179-069     81       0       0      0       (27)      0      54        68
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                                       Forecast                             Amortization           Mid-Year
                                       Balance  Gross     Less- Net       ------------- Balance    Average
      Particulars            Account   12/31/99 Additions Taxes Additions Expense Other 12/31/009    2000
       (1)                        (2)     (3)       (4)     (5)    (6)       (7)   (8)     (9)       (10)


G.C.R.A.                     #179-088   (4,500)      0       0      0         0   4,500       0    (2,250)
G.C.R.A. Interest            #179-188        0       0       0      0         0       0       0         0


Offsystem Sales Coor. Center #179-120        0       0       0      0         0       0       0         0
Revelstoke Propane Cost      #279-024        0       0       0      0         0       0       0         0
B.C. Hydro DRIA              #179-144     (823)      0       0      0       823       0       0      (412)
DSM DRIA                     #179-142     (489)      0       0      0       489       0       0      (245)


Recovery of Non-Utility Service 279-063      0       0       0      0         0       0       0         0
RSAM                         #179-089   (2,500)      0       0      0         0   2,500       0    (1,250)


NGV B.C. Transit Grants      #179-105      143       0       0      0      (143)      0       0        71
BC21 Power Smart Program     #179-119        0       0       0      0         0       0       0         0
BC21 Power Smart Phase 2                   100       0       0      0       (34)      0      66        83


Coastal Facilities (#C-6-95)
- Relocation                             2,063   1,049    (467)   582      (918)      0   1,727     1,895
- Lochburn NBV Amortization                370       0       0      0      (370)      0       0       185
- Fraser Valley NBV Amortization           526       0       0      0      (176)      0     350       438


Organizational Restructuring #179-132      288       0       0      0       (96)      0     192       240
Non-Core Margin Deferral     #179-135        0       0       0      0         0       0       0         0


Main Extension Hearing Costs #179-138        0       0       0      0         0       0       0         0
1995 IRP Participant Awards  #179-140        0       0       0      0         0       0       0         0
Gain on Sale of
    Kamloops Property        #279-001        0       0       0      0         0       0       0         0


Restructuring Costs                        555       0       0      0      (555)      0     555       278


Total Deferred Charges for Rate Base   ($1,131) $4,234 ($1,958) 2,276   ($3,665) $7,461  $7,203   ($4,167)
                                        ======  ======  ======  =====    ======  ======  ======    ======







OPERATING & MAINTENANCE EXPENSE                 ILLUSTRATIVE RATE IMPACTS
 ($000)                                                        PAGE 09-02
                                                        Target Costs
       Particulars                              1998       1999      2000
          (1)                                     (2)       (3)       (4)
Cost Drivers / Escalators
Average No. of Customers                       734,710   750,609   767,317
   Growth %                                      2.10%     2.16%     2.23%
Productivity Improvement
   Factor (PIF)                                  2.00%     2.00%     3.00%
Inflation (CPI)                                  1.00%     1.00%     1.00%
O&M (Gross)
O&M                                           $133,784  $135 343  $135,638
BC Hydro Service Agreement                      10,550    10 673    10,696
   Total                                       144,334   146,016   146,334
DRIA's
   - DSM / IRP                                   1,624     1,624     1,624
   - Other                                         -         -         -
                                                 1,624     1,624     1,624
Total Gross O&M                                145,958   147,640   147,958


O'H Capitalized                                 20.00%    20.00%    16.00%
O&M                                             28,867    29,203    23,413
BC Hydro Senvice Agreement
DRIA's   - DSM / IRP                                 -         -         -
         - Other                                     -         -         -
Total O'H Capitalized                           28,867    29,203    23,413
Total Per 1998 - 2002 Vol. 1, Page 09-02 (Rev)  15,075    15,510    15,967
Difference                                      13,792    13,693     7,446
O&M Expense (Net)
O&M                                            115,467   116,813   122,921
DRIA's   - DSM/IRP                               1,624     1,624     1,624
         - Other                                     -         -         -
Total O&M Expense                             $117,091  $118,437   $124,545
Total per 1998-2002 Vol.1, Page 09-02 (Rev.)  $133,335  $137,133   $141,126
Difference                                    ($16,244) ($18,696)  ($16,581)
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VIA FACSIMILE
July 15, 1997


Mr. Jim Quail
The British Columbia Public
   Interest Advocacy Centre
815 - 815 West Hastings Street
Vancouver, B.C.
V6C 1B4


Dear Jim:


Re: BC Gas Utility Ltd.
Revenue Requirements Application


Thank you for your two letters of July 10, 1997 indicating your consent to the terms of the proposed
settlement document along with the letter recording your interpretation of two of the provisions of the
proposed settlement of this matter.


With respect to O&M productivity gains from capital projects the settlement document records the method
for recognizing productivity at page 5.  During our discussions of this matter we explored several
examples including the Southern Crossing Project and the construction of a new operations building in the
Lower Mainland.


In the case of the Southern Crossing Project the approval and construction of the pipeline would come into
rate base the year following its completion.  A number of impacts would be felt including funding of the
rate base addition, changes to Westcoast or other upstream transportation suppliers, new gas supply
options at hopefully more efficient prices, and the potential of third party revenues from the use of spare
capacity in the pipeline.  None of these components would affect the O&M productivity levels unless
BCÊGas were also able to obtain a direct O&M productivity improvement from the existence of this new
capital edition.  If that were to occur it would be available to assist BCÊGas in meeting its O&M
productivity targets during the remaining term of the three year agreement.


The completion of a new operations centre in the Lower Mainland is probably a better example of where
some real O&M productivity might occur.  In this case, BC Gas may seek approval and then build the new
operations centre allowing it to sell parts of the Boundary/Lougheed property and relocate personnel from
a number of leased premises.  Presumably, there would also be some down sizing of space requirements
at the downtown office.  The effect would be that the new capital costs would flow into rate base the year
following their completion and the proceeds of the sale of the Boundary/Lougheed property would reduce
rate base.  These changes would not affect the O&M productivity levels but the Company will likely obtain
a number of efficiencies resulting from the more efficient housing of employees, the avoidance of travel,
and such matters as the updating of equipment.  These benefits are all available to assist the Company in
meeting its O&M productivity targets for whatever remaining period exists in the three year settlement.
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A third potentially significant CPCN could be the completion of a new customer information system
allowing consolidated billing and other links to the financial and work order systems within BC Gas.  As
with the other projects the capital costs related to the new system would come into rate base in the year
following completion.  At the same time the Unisys system would be retired from rate base and the billing
contract with B.C. Hydro would be terminated.  These changes would not effect the O&M productivity
targets, but the existence of the new customer information systems would likely have a profound impact
on BCÊGas operations, allowing improved information and efficiencies in numerous O&M areas of the
Company.  All of these O&M benefits would assist the Company in meeting the O&M targets for the
remaining period of the three year settlement.


I hope this assists by providing an assessment of three of the more significant capital projects which may
come to realization late in the three year settlement horizon.


Yours truly,


Original signed by:


W.J. Grant


WJG/lm
cc: Mr. D.M. Masuhara, Vice President


  Legal and Regulatory Affairs
  BC Gas Utility Ltd.
Mr. David Bursey, Bull, Housser & Tupper
Mr. Chris Weafer, Owen Bird
Ms. Carol Reardon, Heenan Blaikie
Mr. Dave Newlands, Fording Coal,
  c/o Pacific Western Energy Products and Services Inc
Mr. R. OÕCallaghan, RT O'Callaghan & Associates Inc
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IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by BC Gas Utility Ltd.
for Approval of a Financing Plan for the Southern Crossing Pipeline Project


BEFORE: P. Ostergaard, Chair )
L.R. Barr, Deputy Chair ) October 5, 2000
K.L. Hall, Commissioner )


O  R  D  E  R
WHEREAS:


A. By Order No. G-51-99 the Commission found that the issuance of a Certificate of Public Convenience
and Necessity (“CPCN”) for the Southern Crossing Pipeline Project (the “SCP Project”) would be in
the public interest providing that certain conditions precedent set out in that Order were met; and


B. One of the conditions in Order No. G-51-99 was that BC Gas Utility Ltd. (“BC Gas”) file, by June 15,
1999, a statement regarding its willingness to accept a CPCN for the SCP Project that included, as a
condition, the mechanism to limit ratepayer exposure to capital cost overruns described in the
Commission’s Decision accompanying Order No. G-51-99; and


C. By letter dated June 15, 1999, BC Gas responded to Order No. G-51-99 stating that it would accept the
conditions precedent set out in Order No. G-51-99 including the mechanism to limit ratepayer exposure
to capital cost overruns; and


D. On October 4, 2000, BC Gas applied for approval of transactions, including the creation of subsidiaries
and a trust (the “SC Trust”), intended to optimize certain financial aspects of the SCP Project while
ensuring that customers and their rates were not adversely affected; and


E. The October 4, 2000 application of BC Gas referred to the unique cost exposure of the SCP Project to BC
Gas’ shareholder; and


F. The October 4, 2000 application of BC Gas indicated that the transactions have risks associated with them
and acknowledged that BC Gas’ shareholder will be responsible for absorbing those risks.


NOW THEREFORE the Commission orders as follows:


1. Pursuant to Sections 50 and 54 of the Utilities Commission Act the Commission approves the issuance of
common shares by BC Gas Utility Ltd. to 605556 BC Ltd.


2. The Commission approves the consolidation of the statements of financial position of 31905 Yukon Inc.,
31916 Yukon Inc. and the SC Trust with that of BC Gas Utility Ltd. for regulatory accounting purposes.
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3. The Commission approves the inclusion of those capital costs of the SCP Project found by the
Commission to be prudently incurred following completion of the SCP Project (up to a maximum of
$409 million) in the authorized rate base of BC Gas Utility Ltd. for regulatory purposes with the proviso
that the maximum capital costs of the SCP Project included in the authorized rate base of BC Gas Utility
Ltd. be $414 million if BC Gas Utility Ltd. does not achieve the British Columbia provincial sales tax
savings that it expects.


4. The Commission approves the exclusion of the lease payments by BC Gas Utility Ltd. to the SC Trust
from the BC Gas Utility Ltd. utility cost of service.


5. The Commission approves the exclusion of the interest payments by BC Gas Utility Ltd. on the loan from
the SC Trust from the BC Gas Utility Ltd. utility cost of service.


6. The Commission approves the exclusion of the dividends paid to BC Gas Utility Ltd. by 31905 Yukon
Inc. from the utility income of BC Gas Utility Ltd.


7. If BC Gas Utility Ltd. determines it is necessary to transfer the SCP Project plant in service to the direct
ownership of BC Gas Utility Ltd., the Commission will approve the SCP Project plant in service being in
the BC Gas Utility Ltd. cost of service supported by the capital structure then approved by the
Commission, with none of the transaction costs to be the responsibility of utility ratepayers.


DATED at the City of Vancouver, in the Province of British Columbia, this    sixth     day of October 2000.


BY ORDER


Original signed by:


Peter Ostergaard
Chair
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Order/BCG-NGV Grant Program


IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by BC Gas Utility Ltd.
for Approval of Amendments to Natural Gas Vehicle Grant Program


BEFORE: P. Ostergaard, Chair )
L.R. Barr, Deputy Chair ) September 16, 1999
B.L. Clemenhagen, Commissioner )


O  R  D  E  R


WHEREAS:


A. On March 9, 1999, BC Gas Utility Ltd. (“BC Gas”) applied to the Commission for approval of
amendments to its Natural Gas Vehicle (“NGV”) Grant Program; and


B. The proposed changes to Rate Schedule 6 – NGV Service would assist BC Gas to provide NGV Incentive
Grants to factory built NGV vehicles; and


C. The Commission has reviewed the application and finds that approval is necessary and in the public
interest; and


D. The Commission anticipates that the NGV Grant Program and other NGV activities will be reassessed for
2001 and beyond.


NOW THEREFORE the Commission orders as follows:


1. The Commission approves for BC Gas amendments to Rate Schedule 6-NGV Service, effective
September 16, 1999.


2. BC Gas is to file with the Commission an annual report on the NGV Grant Program on a calendar year
basis commencing June 30, 2000.  The report is to consist of the following components:  A business plan
forecast for 2000 and 2001, and a reconciliation of the previous year’s revenues, grants and expenditures
for administering the NGV Grant Program.


DATED at the City of Vancouver, in the Province of British Columbia, this     23rd     day of September 1999.


BY ORDER


Original signed by:


Peter Ostergaard
Chair
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VIA E‐MAIL 
  November 20, 2008 
 
Mr. Tom Loski 
Chief Regulatory Officer 
Terasen Gas Inc. 
Terasen Gas (Vancouver Island) Inc. 
16705 Fraser Highway 
Surrey, BC   V3S 2X7 
regulatory.affairs@terasengas.com 
 


Mr. Dennis Swanson 
Director, Regulatory Affairs 
FortisBC Inc. 
1290 Esplanade 
PO Box 130 
Trail, BC   V1R 4L4 
regulatory@fortisbc.com 
 


Mr. C.P. Donohue 
Director, Regulatory Affairs & Gas Supply 
Pacific Northern Gas Ltd. 
Pacific Northern Gas (N.E.) Ltd. 
950 ‐ 1185 West Georgia Street 
Vancouver, BC   V6E 4E6 
cdonohue@png.ca 


 


 
Dear Sirs: 
 


Re:  Return on Common Equity for a 
Low‐Risk Benchmark Utility for the Year 2009 


 
Pursuant to the British Columbia Utilities Commission (“the Commission”) Decision dated June 10, 1994 
regarding Return on Common Equity (“ROE”) and Order G‐35‐94, and as amended by Order G‐80‐99, 
Order G‐109‐01 and Order G‐14‐06, the Commission has determined that the current ROE automatic 
adjustment mechanism results in an allowed return on common equity of 8.47 percent for a low‐risk 
benchmark utility in 2009.  The calculation and other documentation in support of this finding are attached. 
 
The Commission notes that it has changed the source of data for the calculation of the yield spread between 10‐
year and 30‐year Canada bonds from the Financial Post to the website of the Bank of Canada.  The Commission 
Panel directed in its June 10, 2004 Decision that the source of the data for the yield spreads would be the 
Financial Post.  However, in recent years the level of detail of the data in the Financial Post for the yield spreads 
has decreased.  By Letter L‐44‐08 dated September 12, 2008, the Commission requested comment from the 
utilities with respect to a proposal to obtain yield data from the Bank of Canada website.  Responses from 
Pacific Northern Gas Ltd., FortisBC Inc., and jointly from Terasen Gas Inc., Terasen Gas (Vancouver Island) 
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Inc. and Terasen Gas (Whistler) Inc., all supported the proposed change.  Consequently, the Commission has 
used Bank of Canada data for the calculation of the yield spreads between 10‐year and 30‐year Canada bonds 
for 2009 and will use Bank of Canada data in future years unless parties are notified otherwise.  
 
The appropriate ROE in 2009 for individual utilities will incorporate the risk premium for each utility relative to 
the low‐risk benchmark. 
 
  Yours truly, 
 
  Original signed by: 
 
  Erica M. Hamilton 
 
Attachments 
cc:  Mr. R. Brian Wallace 


  Bull, Housser & Tupper 


 


  Mr. Jim Quail 
    Executive Director 
    The British Columbia Public Interest   


Advocacy Centre 
 
  Ms. Janet Fraser 
    Director, Regulatory Affairs 
    British Columbia Transmission Corporation 
 


  Ms. Joanna Sofield 
    Chief Regulatory Officer 


British Columbia Hydro and Power Authority 


 


           BCUC Regulated Utilities 
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Calculation Of Allowed 2009 Rate Of Return On Common Equity 


For A Low‐Risk Benchmark Utility 
(Per Commission Order G‐35‐94, 


Amended by Order G‐80‐99, Order G‐109‐01 and Order G‐14‐06) 
 
 
A forecast of long‐term Canada bonds is developed based on the Consensus Economics forecast of 10‐year bonds 
(step 1) and the observed spread between 10‐ and 30‐year bonds over a defined period (step 2).  This establishes 
a forecast yield for long Canada bonds (step 3). 
 
1.  Ten Year Canada Bond Yield – end of February, 2009  3.7% 


(Consensus Economics, November 2008 Consensus Forecast) 
 
Ten Year Canada Bond Yield – end of November, 2009  4.0% 
(Consensus Economics, November 2008 Consensus Forecast) 
 
Average of 3 and 12 Month Forecasts  3.85% 


 
2.  Add average yield spread between 10‐year and 30‐year bonds as  0.50% 
  reported by the Bank of Canada for all trading days in October, 2008. 


 
3.  Equals forecast yield on long‐term Canada bonds  4.35% 


 
As per Commission Order G‐14‐06, the approved benchmark return on equity (ROE) is 9.145 percent assuming a 
30‐year long Canada bond yield of 5.25 percent.  Where the forecast yield is greater or less than 5.25 percent, a 
sliding scale adjustment raises or lowers the benchmark ROE by 75 percent of the change in the forecast yield on 
long‐term Canada Bonds (step 4).  The unrounded allowed ROE in percentage terms is rounded to the nearest 2 
decimal places (step 5). 


 
4.  Unrounded allowed ROE based on sliding scale adjustment: 
  9.145 – (0.75 * (5.25 – 4.35))  8.470% 


 
5.  Allowed ROE  8.47% 
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Executive Summary 


 
Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”), (collectively 


referred to as the “Companies” or the “Terasen Utilities”), herein apply, pursuant to section 44.2 


of the Utilities Commission Act (the “Act”), for approval of increased expenditures in support of 


an expanded Energy Efficiency and Conservation (“EEC”) strategy, and approval to capitalize 


incremental EEC expenditures by charging the expenditures to a regulatory asset deferral 


account and amortizing the balance over 20 years. The specific relief sought is set out in 


Sections 2 and 6 of the Application, and is summarized in greater detail below. The Companies 


believe that the strategy outlined in this Application, and the related relief sought, is consistent 


with government’s energy objectives as defined by the Act, is cost effective, and is in the 


interest of persons in British Columbia who receive or may receive service from the Companies.  


The Terasen Utilities respectfully submit that the relief sought should be granted.   Approval is 


respectfully requested by August 15, 2008 in order to permit implementation of the EEC strategy 


as early as possible.   


 


Funding for Terasen Gas (Whistler) Inc. (“TGW”) has not been included in this Application, 


primarily due to the timing of the conversion from propane to natural gas, and the need for 


additional analysis once that work is completed.  An EEC plan, including funding, appropriate to 


TGW will be developed following receipt of an appliance conversion audit currently being 


conducted by TGW as part of the pipeline extension project from Squamish to Whistler.  


 


The Companies’ EEC activity, referred to in previous filings with the Commission as Demand 


Side Management (“DSM”) activity, has remained essentially unchanged since the late 1990’s.  


For TGI, funding levels were established by Order No. G-85-97, at approximately $1.50 million 


for incentives, which funds were to be placed in a deferral account and amortized over three 


years.  Additionally, non-incentive expenses of approximately $1.624 million annually are 


treated as Operations and Maintenance (“O&M”) expense and are expensed in the year in 


which they are incurred.  EEC initiatives for TGI have been focused on conservation. 


 


For TGVI, Order No. C-02-05 directed TGVI to develop an EEC strategy and budgets, and to 


seek approval through the Resource Plan process for DSM strategy and budgets.  TGVI has 
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historically had EEC expenditures of approximately $650,000 annually for incentives, plus 


$500,000 annually for non-incentive costs.  Incentive expenditures are placed in a deferral 


account and fully amortized the year following that in which they were incurred.  Non-incentive 


costs are treated as O&M and are expensed in the year in which they are incurred.  EEC 


initiatives for TGVI have been focused on capturing additional economic customers within the 


TGVI service area (load-building) and encouraging customers using other fuels to connect to 


the natural gas distribution system (fuel-switching).  


 


The Terasen Utilities have enjoyed success with the limited funding that they have had available 


for EEC activity.  TGI’s EEC activity in 2007 produced a yield of $2.58 spent/GJ conserved, well 


below customer gas cost rates including midstream cost that averaged $8.33 Cdn/GJ for 


residential lower mainland customer in 2007.   


 


This Application fulfills the commitment the Terasen Utilities made in their respective negotiated 


settlement agreements to bring forth such an Application addressing EEC.  Commission Order 


No. G-33-07 approved the extension for 2008-2009 of the 2004-2007 TGI PBR Settlement 


Agreement1 (“TGI PBR Extended Settlement”); and Order No. G-34-07 approved the extension 


for 2008-2009 of the 2006-2007 TGVI Revenue Requirements Negotiated Settlement 


Agreement2 (TGVI RR Extended Settlement”) (collectively the “Extended Settlements”).   


 


Although the Companies have enjoyed success with the current EEC programs, existing budget 


constraints have not allowed the Companies and customers to take full advantage of the 


potential energy savings activity available.  A great deal has changed since the Companies’ 


approved levels of EEC expenditures were established, and there is an opportunity to expand 


EEC strategies in a manner consistent with government’s energy objectives, with favorable 


results for customers.  Rising energy costs - in BC, natural gas rates have more than doubled 


since 1998 - present greater potential for cost effective EEC initiatives and have made the 


public more receptive to these initiatives.  An expanded EEC strategy for the Companies 


dovetails with government’s energy objectives of, for instance, conservation, reduction of 


greenhouse gas (GHG) emissions, and electricity self-sufficiency. The Province set out 


                                                 
1  Order No. G-51-03 approved the Terasen Gas Inc. 2004-2007 Multi-Year Performance-Based Rate 


Plan Settlement Agreement  
2  Order No. G-126-05 approved the Terasen Gas (Vancouver Island) Inc. 2006-2007 Negotiated 


Settlement Agreement 
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ambitious objectives regarding these items in its 2007 Energy Plan and has further 


demonstrated its commitment to these policies by enacting legislation to amend the Utilities 


Commission Act to require the Commission to address government’s energy objectives in 


considering applications under section 44.2, among other things.3  Despite the Province’s 


leadership in developing conservation and GHG policies, the Terasen Utilities – which together 


are British Columbia’s largest public utilities in terms of delivered energy - currently invest less 


on conservation in BC (in absolute dollars and on a per customer basis) than other utilities, both 


in BC and elsewhere in North America.  


 


In 2005, the Terasen Utilities retained Marbek Resource Consultants Ltd. (“Marbek”) to 


undertake a Conservation Potential Review (“CPR”), a review which had been contemplated in 


the 2004 Resource Plans for TGI and TGVI.  The CPR was received by the Companies in 2006.  


The findings of the CPR were further refined through consultation with Habart and Associates 


Consultants (“Habart”).  The Companies also developed “portfolio level” initiatives in addition to 


traditional energy efficiency and fuel switching programs.  The strategies outlined in this 


Application, and the expenditures for which approval is being sought, are based to a significant 


degree on the findings of the CPR and the subsequent work undertaken with Habart.  These 


cost-effective initiatives will lead to significant energy savings for customers and will result in a 


reduction in GHG emissions. 


 


In summary, there are four components to the relief sought in this Application: 


 


1. The Companies are seeking to expand overall EEC expenditures to a total of $56.6 


million over three years, representing $46.944 million for TGI and $9.667 million for 


TGVI. 


2. The Companies are proposing to capitalize incremental EEC expenditures, include them 


in a regulatory asset deferral account and amortize the balance of the account over a 


period of 20 years. 


3. The Companies are proposing to increase the amortization period to 20 years for 


incentive amounts that are added to deferral accounts in 2008 and 2009 as part of the 


TG PBR Extended Settlement and TGVI RR Extended Settlement, which will align with 


the amortization period for incremental EEC expenditures. 


                                                 
3  Bill 15, Utilities Commission Amendment Act, 2008 
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4. The Companies are proposing a methodology for evaluating the costs and benefits of 


the overall EEC portfolio. 


 


The specific relief sought is detailed in Section 2 “Application”, but is summarized below.  


 


Expanded EEC Funding  
The TGI PBR Extended Settlement already includes DSM funding totaling $3.124 million ($1.50 


million for incentives and $1.624 million for expense), in each of 2008 and 2009. Similarly, TGVI 


RR Extended Settlement includes DSM funding totaling $1.150 million ($0.650 million for 


incentives and $0.500 million for expense), in each of 2008 and 2009. The respective Extended 


Settlements specify how these DSM related expenditures are to be included in revenue 


requirements and rate determinations for 2008 and 2009. The two year total (2008 plus 2009) of 


DSM related expenditures for both Companies that are included in the Extended Settlements is 


$8.548 million ($3.124 million *2 plus $1.15 million *2).  The Companies’ current approved EEC 


expenditures are outlined in Table 1 below. 


 


The Companies are proposing incremental EEC/DSM expenditures over three years of $40.696 


million for TGI and $7.366 million for TGVI.  On a combined basis, the total additional funding 


for the three years ending 2010 over and above the approved levels stipulated in Extended 


Settlements for the two years ending 2009 is $48.062 million, bringing the three year total for 


both Companies to $56.61 million.  This information is summarized in Table 1, below. While this 


funding increase will allow for a comprehensive set of expanded programs the Companies will 


continue to explore where the programs may be enhanced as experience is gained. Should 


beneficial opportunities be identified the Companies may bring additional applications forward 


as appropriate. 
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Table 1 – Current, Proposed, and Incremental EEC expenditures, by Utility 
 
Current Level of Spend for 2008 and 2009 ($million)


Utility O&M Incentive Total
TGI $1.624 $1.500 $3.124


TGVI $0.500 $0.650 $1.150
Total $2.124 $2.150 $4.274


Proposed ($million)
Utility 2008 2009 2010 Total by Utility
TGI $13.996 $15.752 $17.196 $46.944


TGVI $2.830 $3.043 $3.793 $9.666
Total $16.826 $18.795 $20.989 $56.610


Incremental ($million)
Utility 2008 2009 2010 Total by Utility
TGI $10.872 $12.628 $17.196 $40.696


TGVI $1.680 $1.893 $3.793 $7.366
Total $12.552 $14.521 $20.989 $48.062  


 


Much of the expenditure being requested, and the activity described in the Application, is based 


upon the CPR, conducted by Marbek, and received by the Companies in May 2006, as 


discussed in the 2006 Resource Plans for TGI and TGVI.  The findings of the CPR were further 


refined through consultation with Habart, and the high-level program planning work was begun.  


The Companies also developed “portfolio level” initiatives in addition to traditional energy 


efficiency and fuel switching programs.   


 


The Companies are seeking Commission approval for the overall incremental expenditures in 


Table 1 based on the contemplated program areas and funding described outlined in Table 2 


below and described in detail in Section 6.  This approach preserves the Companies’ ability to 


subsequently redirect funds from one program area to another program area that the 


Companies conclude is generating more favorable results based on the assessment criteria 


outlined in this Application. One of the program areas is $500,000 for a new CPR study to be 


completed in 2009 for the purposes of developing new EEC programs and funding proposals, 


including a future application to the Commission. The expenditures set out in Tables 1 and 2 do 


not include contributions from partners for joint programs where there are electrical savings, 


which total about $5.5 million over the three year time period.  The Terasen Utilities have 


proposed mechanisms in Section 6.14 to permit the Commission and stakeholders to review 


how the money has been spent and ensure accountability.   
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Table 2 - Proposed EEC Expenditure by Program Area 
 
Spend by Program Area 2008 - 2010 ($000's) TGI TGVI Totals
Residential Energy Efficiency $8,552 $734 $9,286
Commercial Energy Efficiency $19,592 $2,199 $21,791
Residential Fuel Switching $1,332 $2,367 $3,699
Conservation Education and Outreach $11,068 $2,767 $13,835
Joint Initiatives $2,400 $600 $3,000
Trade Relations $1,200 $300 $1,500
2009 Conservation Potential Review $400 $100 $500
Innovative Technologies, NGV and Measurement $2,400 $600 $3,000
Total $46,944 $9,667 $56,611  
 
 


The funding budgets for each program area were derived based on the Companies’ expectation 


that they will be undertaking the initiatives identified in Section 6. 


 


The Terasen Utilities believe that by targeting the above areas, the energy savings from the 


proposed increase in expenditure and activity are significant.  The present value of the savings 


from energy efficiency is estimated to be almost 10 million GJs over the lives of the various 


measures proposed, while it is estimated that the proposed activities designed to switch people 


who currently use a less efficient energy source as compared to natural gas (i.e. fuel switching 


activities) would result in additional load with a present value of approximately 2.3 million GJs.  


The net energy savings from the contemplated energy efficiency and fuel-switching activity is 


anticipated to be approximately 7.7 million GJs.  This does not include potential savings 


resulting from Conservation Education and Outreach, Joint Initiatives, or Innovative 


Technologies, NGV and Measurement.  The Companies anticipate that the proposed EEC 


activity will continue to provide good value for customers in a manner that is consistent with 


government’s energy objectives.  For example, the Energy Efficiency activity that the 


Companies are contemplating for customers of TGI produces a simple yield of $3.15 spent/GJ 


saved.  The EEC portfolio contemplated in this Application, when assessed in accordance with 


the proposed evaluation methodology, has a Total Resource Cost (“TRC”) ratio of 3.1 and a net 


financial benefit to customers of $165.1 million. 


 


The Companies will continue to assess over the course of the Program Period whether 


customers would benefit from additional EEC spending over and above the funding sought in 


this Application, and will bring forward any further applications as appropriate.   
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Financial Treatment 
As discussed in more detail in Section 6, this EEC Application proposes to treat the incremental 


EEC expenditures above amounts already approved as part of TG PBR Extended Settlement 


and TGVI RR Extended Settlement as capital.  An amortization period of 20 years has been 


selected to match the benefit received by customers from the EEC expenditures resulting in 


appliance and energy system installations with a weighted average measurable life of 22.5 


years.  In addition to closely matching the cost recovery to the period over which benefits will 


accrue to customers, the proposed amortization period will smooth impacts to rates from the 


proposed increase in expenditure. The Terasen Utilities propose that the incremental EEC 


expenditures and existing incentive amounts in TG PBR Extended Settlement and TGVI RR 


Extended Settlement (TG - $1.5 million and TGVI - $.650 million) be charged to a regulatory 


asset deferral account on a tax-adjusted basis, the balance of which is amortized over twenty 


years, with amortization commencing the year following the year the expenditure is made.  As 


indicated above, the longer amortization period than the periods contemplated in the Extended 


Settlements will smooth the impact to rates from the proposed increase in expenditure, and is 


more representative of the longevity of the energy savings resulting from the expenditure and 


from the new appliances to be installed by customers as a result of expenditures.  This financial 


treatment is consistent with an approach used by other utilities in British Columbia, and the 


approach identified in the Commission’s 1995 Guidelines in respect of the financial treatment of 


DSM.4  


 


Evaluation Methodology 
The Application also outlines specific approaches for evaluating the performance of the 


programs undertaken.  The Companies are proposing a portfolio approach to cost-benefit 


analysis, so that rather than evaluating cost-effectiveness on a program-by-program basis, the 


overall EEC portfolio must maintain a TRC ratio of 1.0 or higher.  This approach will allow the 


Companies to undertake the important portfolio-level activities needed to support the EEC 


activity, as well as to encourage market penetration of technologies that have a TRC of less 


than one because they have not yet reached economies of scale but have longer term potential 


for a higher TRC ratio.  Further, the portfolio approach will allow the Companies to offer 


programs to customers in service areas where the TRC may have a result of less than 1.0 due 
                                                 
4  British Columbia Utilities Commission Order No. G-55-95, Amendments to the Uniform System of 


Accounts for Gas and Electric Utilities 
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to lower usage patterns, to support the Companies’ goal of making the same programs available 


to customers across the service territory.  The Companies propose that the “benefits” input to 


the cost-benefit analysis be based on gross energy savings rather than net savings (thus 


eliminating consideration of the perceived effects of free riders), due in part to uncertainties 


around free ridership rates. Free riders are customers who participate in an EEC program, who 


notionally would have undertaken the same conservation actions even if the program were not 


offered. The Companies are of the view that the inclusion of the notional free rider effects in the 


cost-benefit tests for EEC programs will distort test results and consequently may lead to results 


that run counter to the objectives of energy policies. The Companies further propose that the 


“benefits” input to the cost-benefit analysis include energy savings resulting from future 


regulations that may be introduced partly as a result of the Companies’ EEC activity.  The TRC 


ratios referenced in the Application have been derived using this approach.   


  


Mechanics of Implementation 
As discussed above, the TGI PBR Extended Settlement includes DSM funding totaling $3.124 


million ($1.50 million for incentives and $1.624 million for expense), in each of 2008 and 2009. 


Similarly, TGVI RR Extended Settlement includes DSM funding totaling $1.150 million ($0.650 


million for incentives and $0.500 million for expense), in each of 2008 and 2009. The respective 


Extended Settlements specify how these DSM related expenditures are to be included in 


revenue requirements and rate determinations for 2008 and 2009. The two year total (2008 plus 


2009) of DSM related expenditures for both Companies that are included in the Extended 


Settlements is $8.548 million ($3.124 million *2 plus $1.15 million *2).  


 


The Terasen Utilities propose that the incremental expenditures for the 2008 and 2009 years be 


added to the DSM expenditures that have previously been approved by the Commission for 


inclusion in the Companies respective revenue requirements and rate determinations as set out 


in the Extended Settlements for 2008 and 2009.  


 


The result of the mechanics described above based on the EEC expenditures proposed with 


this Application, the Companies expect that total EEC expenditures of $14.702 million ($16.826 


less $1.624 less $0.500) will be added to the deferral accounts of the Terasen Utilities in 2008 


on a before tax basis. The 2008 amortizations will remain unchanged from the amounts 


approved under the previous TGI Annual Review and the TGVI Settlement Update. Amortization 
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for 2009 will equal one-twentieth (1/20th) of the forecasted year ending balance in the deferral 


account as at December 31, 2008. For 2009, in aggregate, the Companies expect that $16.671 


million ($18,795 million less $1.624 less $0.500) will be added to the deferral accounts of the 


Terasen Utilities on a before tax basis. The deferral accounts will be included in rate base, on 


an after tax basis.  


 


Stakeholders 
The Terasen Utilities have undertaken to consult with stakeholders in its preparation of the 


Application. Feedback has been generally supportive. In consideration of this feedback, the 


Companies are of the view that a written regulatory review process culminating in a Negotiated 


Settlement Process is appropriate for this Application.  


  


Conclusion 
The Companies are of the view that proposals set out in this Application are consistent with 


government’s energy objectives and will provide significant value to customers. Additionally, the 


Companies are of the view that the capitalization of incremental EEC expenditures is 


reasonable in light of the significant benefits that customers will realize with the successful 


introduction of the EEC programs proposed with this Application.  The proposed portfolio 


approach to evaluation will allow the companies to undertake a broad range of programs 


throughout the Companies’ service area.  Accordingly, the Terasen Utilities are of the opinion 


that the proposals set out in this Application are fair, reasonable and in the best interests of 


customers. 
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1. Introduction 
 


Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”), (collectively 


referred to as the “Companies” or the “Terasen Utilities”), herein apply pursuant to the new 


Section 44.2 of the Utilities Commission Act5 (the “Act”) for approval of increased expenditures 


in support of an expanded Energy Efficiency and Conservation (“EEC”) strategy (the 


“Application”).  EEC Activity is a term that describes what has been referred to in previous 


Regulatory filings as Demand Side Management (“DSM”) activity.  “EEC” and “DSM” are used 


interchangeably throughout this document; both terms refer to activities undertaken by the 


Companies that have the goal of affecting customers’ use of natural gas, either through 


conservation activity or through load-building/fuel switching activity.    The specific relief sought 


is set out in Sections 2 and 6 of the Application, and is summarized in greater detail below. The 


Companies believe that the strategy outlined in this Application, and the related relief sought, is 


in the public interest and respectfully submit that the relief sought should be granted.   The relief 


sought, if granted, will permit the Terasen Utilities to respond in a cost-effective manner to the 


increasing value being placed on conservation and efficiency opportunities.  


 


Approval is respectfully requested by August 15, 2008 in order to permit implementation of the 


EEC strategy as early as possible.    


 


This Application does not seek any order in respect of Terasen Gas (Whistler) Inc. (“TGW”).  To 


address energy efficiency for Whistler, TGW intends to review the results of an appliance audit 


that is currently being conducted as part of the project to convert customers in Whistler from 


propane to natural gas once the natural gas pipeline extension to Whistler is completed.  TGW 


expects to receive the results of the audit by the end of June 2008.  Based on the inventory and 


age of both heating and lifestyle appliances in the homes and businesses of customers in 


Whistler, an energy efficiency plan for Whistler will be developed, and if necessary, the 


appropriate funding applied for in a separate application to the Commission, or in the next 


funding request for EEC expenditure. 


                                                 
5  Bill 15, the Utilities Commission Amendment Act, 2008 was brought into force on May 1, 2008.  Bill 15 


is described in detail in Section 5.1 of the Application.  The new section 44.2 provides in part: “(1) A 
public utility may file with the commission an expenditure schedule containing one or more of the 
following: (a) a statement of the expenditures on demand-side measures the public utility has made or 
anticipates making during the period addressed by the schedule;”    
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1.1. 


1.2. 


The Terasen Utilities  
 


TGI is a company incorporated under the laws of the Province of British Columbia and is a 


wholly-owned subsidiary of Terasen Inc. TGI is a public utility that owns and operates natural 


gas transmission and distribution networks, distributing natural gas to over 825,000 customers 


in the Interior and Lower Mainland of British Columbia.   


 


TGVI, a sister company to TGI, is also a company incorporated under the laws of the Province 


of British Columbia and is also a wholly-owned subsidiary of Terasen Inc. TGVI is a public utility 


which owns and operates a natural gas transmission and distribution system on Vancouver 


Island and along the Sunshine Coast of BC. TGVI distributes natural gas to approximately 


90,000 customers. 


 


Terasen Inc. is a Canadian corporation headquartered in British Columbia and the parent 


company of TGVI, TGI, as well as TGW, and Terasen Energy Services Inc. Terasen Inc. is a 


subsidiary of Fortis Inc. 


  
Fortis Inc. is the largest investor-owned distribution utility in Canada, serving almost 2,000,000 


gas and electric customers. Its regulated holdings include the Terasen companies and electric 


utilities in 5 Canadian provinces and 3 Caribbean countries. Fortis owns non-regulated 


hydroelectric generation assets across Canada and in Belize and upper New York State. It also 


owns hotels and commercial real estate in Canada. 


 


Regulatory Context 
 
The Companies’ DSM activity has remained essentially unchanged since the late 1990’s.  For 


TGI, funding levels were established by Order No. G-85-97, at approximately $1.50 million for 


incentives, which funds were to be placed in a deferral account and amortized over three years.  


Non-incentive expenses of $1.624 million annually are treated as Operations and Maintenance 


(“O&M”) and are expensed in the year in which they are incurred.  DSM initiatives for TGI have 


been focused on conservation. 
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For TGVI, Order No. C-02-05 directed TGVI to develop a DSM strategy and budgets, and to 


seek approval through the Resource Plan process for DSM strategy and budgets.  TGVI has 


historically had DSM expenditures of approximately $650,000 annually for incentives, and 


$500,000 annually for non-incentive costs.  Incentive expenditures are placed in a deferral 


account and amortized the year following that in which they were incurred.  Non-incentive costs 


are treated as O&M and are expensed in the year in which they are incurred.  DSM initiatives for 


TGVI have been focused on capturing additional economic customers within the TGVI service 


area (load-building) and encouraging customers using other fuels to connect to the natural gas 


distribution system (fuel-switching).  


 


The history of DSM programs for the Terasen Utilities is discussed in Section 3 of the 


Application.  In 2004 TGVI filed its 2004 Resource Plan with the Commission, which provided 


information on the state of TGVI’s DSM strategy and programs. In Order No. C-02-05, the 


Decision regarding TGVI’s 2004 Resource Plan, the Commission noted that: 


 


 “The 2004 Resource Plan does not have sufficient information related to the DSM 


strategy and programs (T2: 293).  Currently, the DSM strategy is mixed with marketing 


efforts and is not isolated from the natural growth load forecast as contemplated in the 


RP Guidelines (RP Guidelines, p. 3, Item #2; Exhibit B-6, MEM IR 4.10). The 


Commission Panel recognizes that the Utility is in an early stage of development of its 


DSM strategy and has not clearly defined the respective roles of its marketing and DSM 


functions (Exhibit B- 3, BCUC IR 13.1.1; 13.1.2).“6


 


The Commission further noted that: 


 


“The Commission Panel expects that a more detailed long-term DSM plan will 


accompany future annual updates and will contain information as outlined in the 


Recommendations in Chapter 6 of the Decision. The Commission Panel recommends 


                                                 
6  British Columbia Utilities Commission, Decision February 15, 2005, Terasen Gas (Vancouver Island) 


Inc., 2004 Resource Plan filing and Certificate of Public Convenience and Necessity Application for a 
Liquified Natural Gas (“LNG”) Storage Project, page 30 
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that TGVI seek approval through the Resource Plan review process for the DSM 


budgets and projects, as appropriate, contained in the annual Resource Plan updates.”7


 


 
The 2006 TGI and TGVI Resource Plans provided additional information on DSM initiatives and 


strategy.  TGI stated in its 2006 Resource Plan: 


 


 “Based on the findings of the CPR [Conservation Potential Review], as well as an 


investigation of the magnitude and nature of DSM activities of other gas utilities in North 


America, TGI will be establishing a long-term DSM strategy.”8   


 


TGI further commented in the Recommendations that: 


 


“The results of the CPR will be presented in more detail in the fall of 2006. TGI will 


evaluate the potential for an expanded DSM strategy based on the CPR results. Where 


increased funding is required to support expanded DSM activities, TGI will submit a 


request to the Commission this fall seeking outlining [sic] the additional funding 


requirements and the scope of the DSM activities planned.”9   


 


 


The 2006 Resource Plan for TGVI provided similar information on DSM to the 2006 Resource 


Plan for TGI.10   


 
Order No. G-33-07 approved the extension for 2008-2009 of the 2004-2007 TGI PBR 


Settlement Agreement11 (“TGI PBR Extended Settlement”); and Order No. G-34-07 approved 


the TGVI application for an extension for 2008-2009 of the 2006-2007 Revenue Requirements 


Negotiated Settlement Agreement12 (“TGVI RR Extended Settlement”) (and collectively the 


“Extended Settlements”).  The terms of the respective Extended Settlements, included as 


                                                 
7  Ibid 
8  Terasen Gas Inc., “2006 Resource Plan”, page 52 
9  Ibid, page 68 
10  TGVI, 2006 Resource Plan, page 53 and 67 
11  Order No. G-51-03 approved the Terasen Gas Inc. 2004-2007 Multi-Year Performance-Based Rate 


Plan Settlement Agreement  
12  Order No. G-126-05 approved the Terasen Gas (Vancouver Island) Inc. 2007-2007 Negotiated 


Settlement Agreement 
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Appendix A to each of the Orders, under “Review of DSM funding and economic tests”13,  


states: 


 
“TGI committed, as part of its 2006 Annual Review and Mid-Term Assessment Review, 


to undertake in 2007 a review of the economic tests used to evaluate its DSM and 


efficiency related programs. This review will also assess the 2006 CPR study and the 


potential need for increased DSM funding and will take into consideration the anticipated 


Provincial 2007 Energy Plan. An application will be made to the Commission for review 


and approval in 2007, with implementation in 2008.” 


 


The Companies’ respective Extended Settlements for 2008 and 2009 include approved DSM 


expenditures.  


 


As discussed in Section 3 of this Application, there have been developments in DSM initiatives 


across North America, and the Terasen Utilities currently lag behind other utilities in British 


Columbia and North America in terms of EEC expenditures.  Government policy developments, 


in particular the Province’s 2007 Energy Plan, have provided additional impetus for an 


expanded EEC strategy.  The Utilities Commission Amendment Act, 2008, (Bill 15) 


demonstrates Government’s ongoing commitment to energy efficiency and conservation. The 


new section 44.2 of the Act, pursuant to which the Terasen Utilities bring this Application, 


requires the Commission to consider “government’s energy objectives” in determining whether 


to approve proposed demand side management expenditures.  The term “government’s energy 


objectives” is defined in section 1 of the Act as being:  


 


(a) to encourage public utilities to reduce greenhouse gas emissions; 


(b) to encourage public utilities to take demand-side measures; 


(c) to encourage public utilities to produce, generate and acquire electricity from clean or 


renewable sources;  


(d) to encourage public utilities to develop adequate energy transmission infrastructure 


and capacity in the time required to serve persons who receive or may receive service 


from the public utility; 


(e) to encourage public utilities to use innovative energy technologies 


                                                 
13  TGI Order No. 33-07, Appendix A, pages 18 and 19; TGVI Order No. 34-07, Appendix A, page 12 
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(i) that facilitate electricity self-sufficiency or the fulfillment of their long-term 


transmission requirements, or  


(ii) that support energy conservation or efficiency or the use of clean or 


renewable sources of energy; 


(f) to encourage public utilities to take prescribed actions in support of any other goals 


prescribed by regulation. 


The Terasen Utilities believe that this Application is consistent with government’s energy 


objectives. 


 


1.3. Conservation Potential Review (CPR) 
 


As discussed in Section 4, the Companies retained Marbek in 2005 to undertake a CPR.  


Included in Appendix 1 is the full CPR Report.  Based on the CPR findings, the Companies 


performed initial high level energy efficiency and conservation program design, which in turn 


allowed the Companies to build the EEC programs contemplated in this Application “from the 


ground up”.  That is, the CPR provided direction as to areas of program activity.  However, in 


order to build a budget for programs, assumptions needed to be made and tested about 


potential costs and participant uptake for both incentive and non-incentive based energy 


efficiency and conservation programs. The findings of the CPR were further refined through 


consultation with Habart.  The need to refine the findings from the 2006 CPR conducted by 


Marbek delayed the filing of this Application beyond what the Companies had initially 


anticipated.   


 


The CPR and the subsequent analysis conducted by the Companies recognized that the 


landscape in which the Companies operate has changed significantly since the initial DSM 


programs were introduced in the 1990s.  In particular, energy prices have increased 


significantly. Customers have also become more attuned to environmental issues, with energy 


choice and use at the forefront. There is increased customer and societal desire for finding 


innovative ways to increase energy efficiency and use less energy.  Other utilities have 


significantly increased their EEC initiatives.  Government policy and direction has responded to 


public interest concerns and energy utilities are being encouraged and directed to invest more 


resources into energy efficiency and conservation activities in order to meet public objectives.    


The Utilities Commission Amendment Act, 2008 gives new importance in the regulatory context 
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to the principles of energy efficiency and conservation.  It is therefore timely that the Companies 


review the opportunity to expand and enhance the conservation and energy efficiency products 


and services that are offered to the Terasen Utilities’ customers.   


 


The CPR review determined that current levels of funding, which were established a number of 


years ago (in TGI’s case over ten years ago), are inadequate for the Terasen Utilities to respond 


to the new market conditions. Additionally, and by various measures, the funding for the 


Terasen Utilities is substantially lower than that of other utilities, both in absolute dollars and on 


a per customer basis. 


 


The Terasen Utilities believe that the CPR, and subsequent analysis, demonstrates a need to 


expand cost-effective EEC programs. 


 


1.4. Overview of Relief Sought 
 
In summary, there are four components to the relief sought in this Application: 


 


1. The companies are seeking to expand overall EEC expenditures to a total of $56.6 


million over three years, representing $46.944 million for TGI and $9.667 million for 


TGVI. 


2. The Companies are proposing to capitalize incremental EEC expenditures, include them 


in regulatory asset deferral account and amortize the balance of the account over a 


period of 20 years. 


3. The Companies are proposing to increase the amortization period to 20 years for 


incentive amounts that are added to deferral accounts in 2008 and 2009 as part of the 


TG PBR Extended Settlement and TGVI RR Extended Settlement, which will align with 


the amortization period for incremental EEC expenditures. 


4. The Companies are proposing a methodology for evaluating the costs and benefits of 


the overall EEC portfolio. 


 


The specific relief sought is detailed in Section 2 “Application”, but is summarized below.  
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1.4.1. Expanded EEC Expenditures 


 
 The Companies’ current approved EEC expenditures are outlined in Table 1.4.1 below. 
 
Table 1.4.1 – Current, Proposed, and Incremental EEC expenditures, by Utility ($000’s) 
 
Current Level of Spend for 2008 and 2009 ($million)


Utility O&M Incentive Total
TGI $1.624 $1.500 $3.124


TGVI $0.500 $0.650 $1.150
Total $2.124 $2.150 $4.274


Proposed ($million)
Utility 2008 2009 2010 Total by Utility
TGI $13.996 $15.752 $17.196 $46.944


TGVI $2.830 $3.043 $3.793 $9.666
Total $16.826 $18.795 $20.989 $56.610


Incremental ($million)
Utility 2008 2009 2010 Total by Utility
TGI $10.872 $12.628 $17.196 $40.696


TGVI $1.680 $1.893 $3.793 $7.366
Total $12.552 $14.521 $20.989 $48.062  


 


The Application requests approval for an increase in allowed expenditures for EEC activity for 


TGI and TGVI to a total of approximately $56.6 million over the three year period 2008 through 


2010 (the “Program Period”). $40.696 million of incremental EEC activity is being requested for 


TGI, and $7.336 million of incremental EEC activity is being requested for TGVI, as set out in 


Table 1.4.1 above.   


 


The proposed overall funding for the Program Period, for which approval is being sought, was 


developed with reference to the more specific program areas summarized in Table 1.4.1a.     
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Table 1.4.1a - Proposed EEC Expenditure by Program Area by Utility 
 
Spend by Program Area 2008 - 2010 TGI TGVI Total
Residential Energy Efficiency $8,552 $734 $9,286
Commercial Energy Efficiency $19,592 $2,199 $21,791
Residential Fuel Switching $1,332 $2,367 $3,699
Conservation Education and Outreach $11,068 $2,767 $13,835
Joint Initiatives $2,400 $600 $3,000
Trade Relations $1,200 $300 $1,500
Conservation Potential Review $400 $100 $500


Innovative Technologies, NGV and Measurement $2,400 $600 $3,000
Total $46,944 $9,667 $56,611  
 


The Companies are seeking Commission approval for the overall incremental expenditures in 


Table 1.4.1 based on the contemplated program areas and funding summarized in Table 1.4.1a 


and described in Section 6.  This approach preserves the Companies’ ability to subsequently 


redirect funds from one program area to another program area that the Companies conclude is 


generating more favorable results based on the assessment criteria outlined in this Application. 


The Terasen Utilities have proposed mechanisms in Section 6.14 to permit the Commission and 


stakeholders to review how the money has been spent, and to ensure accountability. 


 


The specific initiatives that the Companies anticipate will make up each of the above program 


areas, and an explanation of how the program area budget amounts were derived, are 


discussed in detail in Section 6. Briefly, the amounts outlined above for residential and 


commercial energy efficiency and for residential fuel switching were developed based on the 


results of the CPR.  The amount for Conservation Education and Outreach was developed 


based upon a third party quote for the cost of preparing an effective communications strategy.  


The amounts for Joint Initiatives, Trade Relations and the 2009 CPR were developed by the 


Companies based on the Companies’ best estimates of effective expenditure levels for these 


three program areas.  The $3,000,000 for Innovative Technologies, NGV and Measurement is a 


proposed expenditure over the three year Program Period.  The actual amount allocated for the 


Innovative Technologies, NGV and Measurement program area will depend on whether an 


effective program in Innovative Technologies, NGV and Measurement can be developed over 


the funding timeframe, and the optimal level of funding for such a program.  One of the program 


areas is $500,000 for a new CPR study to be completed in 2009 for the purposes of developing 


new EEC programs and funding proposals, including a future application to the Commission, for 
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the period commencing 2011. The expenditures set out in Tables 1.4.1 and 1.4.1a do not 


include contributions from partners for joint programs where there are electrical savings, which 


contributions total about $5.5 million over the three year time period.   


 


The Terasen Utilities believe that, by targeting the areas identified in Table 1.4.1a, the energy 


savings from the proposed increase in expenditure and activity are expected to be significant.  


The energy efficiency measures are expected to result in savings with a present value of almost 


10 million GJs over the lives of the various measures proposed, while the fuel switching activity 


being proposed is estimated to result in additional load with a present value of approximately 


2.3 million GJs.  The anticipated present value of the net energy savings from the energy 


efficiency and fuel-switching activity being proposed in this Application is approximately 7.7 


million GJs.  This does not include potential savings arising from Conservation Education and 


Outreach, Joint Initiatives, or Innovative Technologies, NGV and Measurement program areas. 


 


The increased level of EEC spending contemplated in this Application, as compared to the 


existing funding levels, will provide customers greater opportunities to realize energy savings. 


The graph below (Figure 1.4.1b) indicates the magnitude of the opportunity for additional natural 


gas energy efficiency and conservation activity that is being foregone at the current DSM 


expenditure levels (figures are nominal, not present value).   


 
Figure 1.4.1b - Potential Savings from Increased EEC Activity by the Terasen Utilities 


Cumulative Annual Savings - Current Level vs. EEC Proposal
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If DSM expenditures and activity continue at current levels, cumulative annual savings in 


nominal (as opposed to present value) GJs are expected to result in savings of approximately 


1.3 million GJs by 2016.  If DSM expenditure and activity were expanded to the degree 


requested in this Application, cumulative annual savings in nominal (as opposed to present 


value) GJs are expected to result in savings of approximately 6.4 million GJs by 2016. 


 


One of government’s energy objectives that the Commission is required to consider under 


section 44.2 relates to reduced GHG emissions.  The expanded funding contemplated in this 


Application will help to achieve that objective by reducing GHG output by over 1 million tonnes. 


See Section 7.2 for more details.  


 


1.4.2. Financial Treatment of EEC Expenditures 
 
As discussed in more detail in Section 6, this EEC Application proposes to treat the incremental 


EEC expenditures above amounts already approved as part of TG PBR Extended Settlement 


and TGVI RR Extended Settlement as capital. The Terasen Utilities propose that the 


incremental EEC expenditures and existing incentive amounts in TG PBR Extended Settlement 


and TGVI RR Extended Settlement (TG - $1.5 million and TGVI - $.650 million) be charged to a 


regulatory asset deferral account on a tax-adjusted basis, the balance of which is amortized 


over twenty years, with amortization commencing the year following that in which the 


expenditure is made.  An amortization period of 20 years has been selected to match the benefit 


received by customers from the EEC expenditures resulting in appliance and energy system 


installations with a weighted average measurable life of 22.5 years.  In addition to closely 


matching the cost recovery to the period over which benefits will accrue to customers, the 


proposed amortization period will smooth impacts to rates from the proposed increase in 


expenditure.  


 


1.4.3. Evaluation Criteria 
 
The Application also outlines specific approaches for evaluating the performance of the 


programs undertaken.  The Companies are proposing a portfolio approach to cost-benefit 


analysis, meaning that the overall EEC portfolio must maintain a Total Resource Cost (“TRC”) 


ratio of 1.0 or higher.  This approach will allow the Companies to undertake the important 
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portfolio-level activities needed to support the EEC activity, as well as to encourage market 


penetration of technologies that have a TRC of less than one because they have not yet 


reached economies of scale.  Further, the portfolio approach will allow the Companies to offer 


programs to customers in service areas where the TRC may have a result of less than 1.0 due 


to usage pattern, as well as to customers in the Affordable Housing sector (the Companies’ 


name for low income market sector).  The Companies propose that the “benefits” input to the 


cost-benefit analysis be based on gross energy savings rather than net savings (thus 


eliminating consideration of the effects of free riders).  The Companies further propose that the 


“benefits” input to the cost-benefit analysis include energy savings resulting from regulation 


introduced partly as a result of the Companies’ DSM activity.  The Companies are further 


proposing to align EEC activity across TGI and TGVI, so that customers of TGI and TGVI have 


access to essentially the same Energy Efficiency and Conservation opportunities. The EEC 


portfolio proposed by the Companies with this Application has a TRC ratio of 3.1 and a net 


financial benefit to customers of $165.1 million.   


 


1.5. Mechanics of Implementation 
 
The mechanics of implementing the relief sought in this Application in the context of the 


Extended Settlements is addressed in detail in Section 2.  For the purposes of this Application, 


“residential” customers are defined as customers of Rate Schedule 1 for TGI and Rate 


Schedule RGS for TGVI.  “Commercial” customers are defined as all other customers with the 


exception of (i) those customers served under Rate Schedules 7, 22 and 27 for TGI, and (ii) 


transportation customers on the TGVI High Pressure Transmission System including British 


Columbia Hydro and Power Authority (“BC Hydro”) for service to the Island Cogeneration Plant 


(“ICP”) and the Vancouver Island Gas Joint Venture (“VIGJV”).  


 
The Companies introduced the details of the EEC Application to the 2008 Resource Plan 


Stakeholder workshop, held in Vancouver on February 12, 2008.  Since that time, the 


Companies have been holding individual meetings with Regulatory Stakeholders in order to 


brief them on the content of the Application, and to receive their feedback.  Feedback has been 


generally supportive.  In consideration of this feedback, the companies are of the view that a 


written regulatory review process culminating in a Negotiated Settlement Process is appropriate 


for this Application. 
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1.6. Organization of the Application 
 


This Application contains the following Sections: 


• Section 1:  Introduction 


• Section 2:  Application - sets out the specific items for which the Companies are 


seeking approval in this Application.  Further details concerning the items for which the 


Companies are seeking approval can be found in Section 6. 


• Section 3:  Background - discusses  


o energy use in British Columbia;  


o Terasen Utilities historical DSM activity;  


o natural gas pricing and rates; 


o customer usage rates: 


o EEC Expenditures at Other Utilities - reviews in summary form the EEC activity 


at other gas and electric utilities in North America; and 


o Government Policy - reviews recent policy developments at various levels of 


government. 


• Section 4:  Conservation Potential Review - discusses the process the Companies 


undertook to develop this Application. 


• Section 5:  Program Principles - outlines the proposed principles under which the 


Companies would deliver EEC activity. 


• Section 6:  Expanded Funding and EEC Program Proposal  


• Section 7:  Customer Impacts, Benefits and Advancement of Government’s 
Energy Objectives 


o Customer Savings and Revenue Requirement impacts  


o Greenhouse Gas  Emission Reduction 


o Government’s Energy Objectives of Promoting Demand Side Management 


• Section 8:  Conclusion. 
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2. Application 
 


The Section below summarizes, in point form, the elements of the Companies’ proposal for 


Energy Efficiency and Conservation activity.  The Companies seek the following relief pursuant 


to section 44.2 of the Act:  
 


1. An order approving an increase EEC spending for TGI to a total of $46.9 million and for 


TGVI to a total of $9.7 million over the three year period 2008 through 2010, totaling 


$56.6 million on a combined basis. The proposed incremental EEC expenditure 


compared to the amount approved in the Extended Settlements, by utility, for each of the 


three years is indicated in Table 2 below: 
 


Table 2 - Breakdown of Proposed Incremental EEC Expenditure by Utility  
 


Incremental ($million)   
Utility 2008 2009 2010 Total by Utility 
TGI $10.872 $12.628 $17.196 $40.696 


TGVI $1.680 $1.893 $3.793 $7.366 
Total $12.552 $14.521 $20.989 $48.062 


 
 
These funds will be spent in the following program areas:  Residential and Commercial 


Energy Efficiency, Residential Fuel Switching, Conservation Education and Outreach, 


Joint Initiatives, Trade Relations, Conservation Potential Review and Innovative 


Technologies, NGV and Measurement.   


 


The Companies have undertaken a significant amount of work to outline a potential EEC 


portfolio of activity.  More detail on the proposed program areas can be found in Section 


6. A number of specific EEC initiatives/programs have been identified under each of the 


program areas mentioned above, and are also discussed in Section 6. The 


initiatives/programs identified in Section 6 are programs that have been identified thus 


far in the course of the CPR and subsequent EEC portfolio analysis.  The Terasen 


Utilities continue to investigate new opportunities for cost effective EEC programs.   In 


order to permit the Terasen Utilities to respond to new opportunities, the Companies 


propose that once the overall level of expenditure and areas of program activity are 


approved, the Terasen Utilities will design and implement individual programs within 
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those program areas and overall funding levels without further approval from the 


Commission.  Thus, if the Companies determine during the three year EEC Program 


Period that a given EEC program area has relatively better success than another 


program area, the Companies will then be permitted to redirect funds to a more efficient 


use without further order of the Commission.   


 


 In the event the Terasen Utilities spend more or less than the approved amount for a particular 


year, the over or under-spend shall be factored into the EEC spending in the following year, but 


the total amount expended by the Companies on EEC activity between approval and 2010 


would not exceed $56.6 million, unless otherwise approved by the Commission. The Companies 


will continue to assess over the course of the Program Period whether customers would benefit 


from additional EEC spending over and above the funding sought in this Application, and will 


bring forward any further applications as appropriate.   


 


2. An order that all incremental EEC expenditures as set out in Table 2 are to be 


capitalized by way of being charged to a regulatory asset deferral account on an after 


tax basis.  


 


3. An order that sets the amortization period of 20 years, for all costs charged to the 


regulatory asset deferral account on an after tax basis. For clarity, this would include all 


costs charged, regardless of whether the source of the funds is amounts added to 


deferral accounts under the Extended Settlements or the incremental expenditures 


sought in this Application. Amortizations for expenditures incurred in 2008 and thereafter 


will commence in the year following that in which the cost was incurred.  


 


4. An order approving certain changes to the cost-benefit analysis undertaken in respect of 


EEC expenditures as set out in Section 6.13.  A summary of the changes requested are 


outlined below:  


• To implement a portfolio approach to cost-benefit analysis, such that the Total 


Resource Cost (“TRC”) test result, for all programs combined, must return an overall 


combined result of one or greater 
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• To eliminate the requirement to include free riders in cost-benefit tests, as the energy 


and emissions reduction goals of the government are absolute goals and do not 


consider free ridership effects 


• For programs aimed at preparing the marketplace for introduction of regulation of 


minimum efficiency levels for a piece of equipment, a building, or an energy system, 


savings associated with the implementation of the applicable regulation will be 


included in the benefits for a program.   


• The impact of carbon pricing is to form one of the inputs to the cost-benefit tests 


 


5. An order requiring the Companies jointly to submit annually to the Commission, by the 


end of the first quarter following year end, for each year of the Funding Period, a report 


of all EEC initiatives and activities, expenditures and results, for TGI and TGVI.   More 


detail on the proposed reporting procedures can be found in Section 6.14 


 


In order to implement the EEC strategy and optimize the conservation and efficiency 


opportunities as early as possible, the Companies respectfully request that the Commission 


issue a decision regarding the EEC Application by August 15, 2008. 
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3. Background 
 
This Section provides background information regarding energy usage in British Columbia, a 


brief history of the Companies’ EEC activity and results to date, and a history of natural gas 


pricing.  It is intended to provide a context around the importance of natural gas in the energy 


mix in British Columbia, the Companies’ historical efforts to affect energy usage in the Province, 


and impacts of changing energy prices and the resultant increased importance for the 


Companies of helping customers to manage their energy bills. 


  


3.1. Energy Use in British Columbia  
 
Figures 3.1 and 3.1a below provide a breakdown of energy consumption by energy source and 


end use in British Columbia for residential applications.   
 
Figure 3.1 - 2005 Residential Energy Use by Energy Source 
 


 


2005 Residential Energy Use by Energy Source


Natural Gas 51.9%
Electricity 41.6%
Heating Oil 0.6%
Other 0.6%
Wood 5.3%


 
source:  http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/comprehensive_tables/index.cfm?attr=0 


note:  the data presented by Natural Resources Canada includes data for the Territories 


 


Page 17 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 
Figure 3.1a - 2005 Residential Energy Use by End Use 
 


2005 Residential Energy Use by End Use


Space Heating 49.6%
Water Heating 23.9%
Appliances 19.0%
Lighting 7.1%
Space Cooling 0.4%


 
source:  http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/comprehensive_tables/index.cfm?attr=0 


note:  the data presented by Natural Resources Canada includes data for the Territories 


 


The Natural Resources Canada (“NRCan”) data presented above emphasizes the significant 


role currently played by natural gas in meeting the residential energy demands of British 


Columbians.  The data also reflects that the majority of household energy use is consumed for 


space and water heating, for which natural gas is well suited.  The Companies have historically 


been active, though in a limited way, in DSM programs targeting space and water heating 


because these end uses comprise such a large proportion of residential energy usage.  The 


Companies continue to believe that these are the residential end uses with the greatest 


potential for energy savings; therefore, this Application proposes to expand activity in these 


particular end uses.   The areas of EEC activity proposed in this Application are discussed in 


more detail in Section 6. 


 


The NRCan data suggests that energy usage patterns are very similar for the commercial and 


institutional buildings that the Terasen Utilities serve with Rate Schedules 2, 3, 4, 5, 6, 23, and 


25 for TGI and those on SCS1, SCS2, LCS1, LCS2, AGS, LCS3, HLF, and ILF for TGVI.  


Natural gas is the dominant energy source, though to a slightly less degree than in the 


residential market segment, with less than half of the overall energy use by this sector, as 


shown in Figure 3.1b.   However, as with the residential sector, space and water heating are the 
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predominant uses of energy in commercial/institutional buildings, as shown in Figure 3.1c 


below. 


 
Figure 3.1b - Commercial/Institutional Energy Use by Energy Source 
 


2005 Commercial/Institutional Energy Use by 
Energy Source 


Natural Gas 46.2%


Electricity 43.4%


Light Fuel Oil and
Kerosene 6.4%
Heavy Fuel Oil 2.2%


Steam 0.0%


Other 1.8%


 
source:  http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/comprehensive_tables/index.cfm?attr=0
note:  the data presented by Natural Resources Canada includes data for the Territories 


 
 
Figure 3.1c - Commercial/Institutional Energy Use by End Use 
 


2005 Commercial Institutional Energy Use by End 
Use


Space Heating 52.2%


Water Heating 8.8%


Auxiliary Equipment
13.7%
Auxiliary Motors 9.9%


Lighting 11.8%


Space Cooling 3.1%


Street Lighting 0.6%


 
source:  http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/comprehensive_tables/index.cfm?attr=0
note:  the data presented by Natural Resources Canada includes data for the Territories 
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TGI has historically offered limited DSM programming related to space heating in Commercial 


and Institutional buildings with the Efficient Boiler Program.  TGVI has not historically offered 


DSM programs to rate classes other than residential customers (discussed in more detail in 


Section 3.2.2).  Given the magnitude of energy usage by space and water heating in 


commercial and institutional buildings, there is significant untapped potential for EEC activity in 


this arena.  This Application is intended to expand EEC activity significantly for commercial and 


institutional buildings as discussed in Section 6.3.2, “Commercial Energy Efficiency Program 


Area”. 


 


Table 3.1 shows the breakdown of customers, by number of accounts and by energy 


consumption, by Rate Class, for TGI. Table 3.1a shows information for TGVI. 
 
Table 3.1 - TGI Customer Count and Usage by Rate Class 
 


TGI
Rate 


Schedules Rate Schedules Description
# of 


Customers
Annual 


Consumption (TJ)
1 Residential Service 757,261 75,393
2 Small Commercial 75,020 22,675
3 Large Commercial 4,695 16,214
4 Seasonal Firm Service 18 121
5 General Firm Service 398 4,206
6 Natural Gas Vehical Service 40 218
7 General Interruptible Service 4 54
22 Large Volume Transportation 55 35,843
23 Commercial Transportation 1,185 5,212
25 General Firm Service 576 16,095
27 General Interruptible Service 98 6,296


Totals 839,350 182,327
Sub Total Excluding Rate 7, 27, and 22 839,193 140,134  


Please note that the funding being requested in this Application is not intended to be used for programs for customers of Rates 7, 22 


and 27, nor is it proposed that EEC costs be recovered from customers of Rates 7, 22 and 27.  Information about the number of 


customers and gas volumes for these rates is provided in this Table for completeness only.  
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Table 3.1a - TGVI Customer Count and Usage by Rate Class 
 


TGVI
Rate 


Schedules Rate Schedules Description
# of 


Customers
Annual 


Consumption (TJ)
RGS Residential General 85,030 4,806
SCS1 Small Commercial 4,153 275
SCS2 Small Commercial 1,855 540
LCS1 Large Commercial 1,539 1,378
LCS2 Large Commercial 573 1,329
AGS Apartment General 827 1,138
LCS3 Large Commercial 132 2,370
HLF Large Commercial High Load Factor 7 273
ILF Large Commercial Inverse Load Factor 8 158


Totals 94,124 12,267  
Please note that the funding being requested in this Application is not intended to be used for programs for BC Hydro for service to 


ICP, or for the VIGJV, nor is it proposed that EEC costs be recovered from BC Hydro or the VIGJV.  Information about the number 


of customers and gas volumes for these rates is provided in this Table for completeness only.  


 


The energy distributed in British Columbia by the Terasen Utilities and subsequently consumed 


by the Companies’ customers in space and water heating is a significant part of the energy 


picture in British Columbia.  The Companies have over 900,000 customers, and transport over 


200,000 TJ of energy annually to all customers.  Given the amount of energy consumed by the 


Companies’ customers, continued and expanded EEC activity for natural gas will be an 


important component in achieving government’s energy objectives.  It is the intent of the 


Terasen Utilities with this Application to give its customers critical tools and information to 


manage their energy consumption, thus reducing their energy costs.   
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3.2. History of Demand Side Management Programs  
 


The Terasen Utilities’ DSM activity has remained essentially unchanged for a number of years.  


While the Companies have enjoyed a degree of success with the current programs, it is evident 


from the CPR and subsequent analysis that the amount the Companies spend on EEC 


programs should be significantly increased to accommodate cost effective EEC programs that 


currently cannot be pursued due to lack of funding. 


 


3.2.1. Terasen Gas Inc.  EEC Initiatives 
 


On July 23, 1997, by Order No. G-85-97, TGI received approval from the Commission for its 


1998-2002 Revenue Requirements Application.  Through the DSM Achievement Incentive, the 


Commission endorsed a mechanism to pursue DSM resources.  At that time, the DSM 


expenditure level for incentives and grants was set at $1.50 million (where it remains today – 


non-incentive expenditures are $1.624 million).  The expenditure was treated as a Defined 


Required Incremental Activity (“DRIA”), and was designed to encourage TGI to pursue cost-


effective DSM resources.  Only energy efficiency programs were permitted; no funding for fuel-


switching or load-building was included.  A threshold level of 75% of the annual forecast gas 


savings had to be achieved before any DSM Incentive was earned.  Calculation of an incentive 


payment for gas savings greater than the threshold was based on the net TRC benefits.  A 


protocol for measuring DSM savings and TRC benefits needed to be established with the 


Commission and interested parties prior to the incentive mechanism taking effect.  The 


Companies to date have not submitted a protocol for measuring DSM savings and TRC benefits 


with the Commission and stakeholders for the purpose of collecting a DSM incentive 


mechanism, and therefore TGI has not to date applied to receive the DSM Achievement 


Incentive.  TGI was allowed to reallocate resources to modify existing programs, discontinue 


programs and develop new programs as necessary.  TGI was to apply to the Commission for 


program changes where required.  The status of all DSM programs was to be reviewed on a 


semi-annual basis with a report provided in the Annual Review.  These reports for 2005, 2006 


and 2007 are attached as Appendix 2. 


 


On July 29, 2003, by Order No. G-51-03, TGI received approval from the BCUC for a Multi Year 


Performance Based Rate Plan (“PBR”) for the period 2004-2007.  This settlement was extended 
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by Commission Order No. G-33-07 for the 2008-2009 period and approved DSM incentive 


grants for deferral of grants of $1.50 million per year. Appendix A to Order No. G-51-03 stated 


that: 


 “Incentives for load building initiatives may be developed and submitted prior to an 


annual review. The incentive would only apply to initiatives which are determined to be 


beneficial to ratepayers after a DSM like assessment of each initiative”14


 


Load building or fuel switching incentives have not to date been implemented by TGI, as until 


recently, the TGI has not had data such as that available from the CPR upon which to base 


such programs.  DSM Incentive Grants are amortized over three years.  The deferral account is 


only used to collect incentive payments and rebates to customers. Costs associated with 


advertising (including awareness programs), program promotion, program design, 


administration, research and evaluation are base O&M expenses of $1.624 million per year.  


 


DSM Activities currently undertaken by TGI are outlined every year in the Annual Review.  The 


summary Table 3.2.1 show excerpted from the DSM Sections of the Annual Reviews for 2005, 


2006 and 2007, and the entire DSM Sections from the Annual Reviews are attached as 


Appendix 2.   Energy efficiency initiatives offered by TGI have been limited to a furnace upgrade 


program for residential customers and builders, a fireplace pilot program for residential 


customers, and a boiler upgrade and commercial energy assessment program for commercial 


customers.  Program offerings have been constrained by the lack of resources available to 


design and support new programs.  The existing programming that consumes the existing DSM 


budgets has remained essentially unchanged since the late 1990’s, and there has been little 


variation in DSM programming in recent years.   


                                                 
14 British Columbia Utilties Commission, Appendix A to Order G-51-03, page 4 
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Number of
Participants


Measure 
Life (Years)


Annual 
Savings (GJ)


TRC Cost 
Benefit Ratio Costs ($000) 6


Energy Star Heating System Upgrade 
Program 3,000              14                  20                  41,400           1.73        n/a


Residential New Construction Heating 
Program (RNCHP) 750                 9                    20                  6,825             1.85        n/a


Commercial Energy Assessment Program 90                   600                15                  31,500           n/a n/a


Efficient Boiler Program (EBP) 15                   1,570             25                  23,535           3.0          n/a
Destination Conservation 20                   n/a 1 3                    4,000             n/a n/a


Total 2005 3,875                             n/a n/a 107,260         2.92        4 5,800,000$        5 1,548,336$      
Energy Star Heating System Upgrade 
Program (VSM) 2,343                             14                  20                  32,333           1.29                 440,584$           


Energy Star Heating System Upgrade 
Program (No VSM) 1,220                             14                  20                  16,836           1.29                 229,412$           


Residential New Construction Heating 
Program (RNCHP) 1,180                             9                    20                  10,738           1.60                 394,026$           


Efficient Boiler Program (EBP) 30                                  n/a 2 25                  30,849           1.96                 1,671,723$        


Commercial Energy Assessment Program                                   18 600                15                  10,800           2.66                 604,300$           


Destination Conservation 4                                    113                3                    452                0.01                 (7,987)$             
Total 2006 4,795                            n/a n/a 102,008 1.65               3,340,045$       2,106,192$     
Energy Star Heating System Upgrade 
Program 4,316                       13.8 20 59,561           1.39 1,123,000$        


Residential New Construction Heating 
Program (RNCHP) 2,981                       9.1 20 27,127           1.73 1,222,000$        


Efficient Boiler Program (EBP) 20                            n/a 3 25 14,650           1.47 571,000$           
Destination Conservation 44                            113 3 4,972             1.56 55,000$             


Commercial Energy Assessment Program 100                          600 15 60,000           3.03 3,397,000$        


Total 2007 7,461                            n/a n/a 166,310        1.85 6,368,000$       2,108,633$     


Note that the numbers above are based on combination of actual and estimates as presented in the 2005, 2006 and 2006 Annual Reviews
1


The savings for Destination Conservation were presented as an aggregate of savings in 2005


2, 3


4, 5
In 2005, TRC Cost Benefit Ratio and TRC Net Benefit were not reported as aggregates.


6
Please note that costs include accruals from the previous year as well as partner contributions


Savings per 
Participant 


per Year (GJ)


The savings for the Efficient Boiler Program are not presented per participant per year, but are instead an aggregate of savings for all participants for the 
year


TRC Net 
BenefitProgram Name


20
06


20
07


20
05


Table 3.2.1 - TGI Historical Summary DSM Programs  
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TGI has enjoyed success with the DSM budget available.  For example, the Efficient Boiler 


Program originally included both boilers for new construction, and replacement boilers for 


equipment retrofits.  The retrofit portion of the Efficient Boiler Program was so popular that it had 


to be terminated in 2007, as incentives for boiler replacements would have consumed the entire 


incentive budget available to TGI, had the retrofit portion of the program been continued.  If the 


increased DSM expenditure being requested in this Application is approved, the retrofit portion 


of the Efficient Boiler Program would be reinstated, providing customers in Multi-family 


Residential and Commercial Buildings with a financial incentive to help offset the cost of 


replacing old boilers with efficient equipment. 


 


For both TGI and TGVI, the costs reported in Tables 3.2.1 and 3.2.2 are net of partner 


contributions (and accruals) and so do not reflect the total costs for the Companies' historical 


DSM portfolio.  Total costs for the Companies' DSM portfolio are significantly higher.  For 


example, for 2006, TGI's programs had a total customer incentive paid of approximately $3.5 


million - $1.4 million of that came from partners.  Contributions from funding partners for the 


incentives have been dependent on program uptake; that is, partners have contributed a certain 


amount per customer incentive, with the total amount of the partner contribution being 


dependent on the number of participants in any given program.   Because program uptake and 


therefore partner contribution cannot be predicted with accuracy, managing the Companies' 


DSM expenditures to budgets has been challenging.  Further, the Companies cannot count on 


receiving partner contributions or a partner contribution amount year over year.  It should be 


noted that for 2006 and 2007, the gross amount of incentives paid by the Companies were 


about $3.5 million and $5 million respectively, which would indicate that in the absence of 


certainty around partner funding, an increase in EEC expenditures by the Companies is 


warranted. 


 


In terms of cost-effectiveness, in 2007 the programs for TGI provided a present value of savings 


over the measure life of 1,203,596 GJ, and the allowed DSM expenditure was $3.1 million, 


providing a yield of $2.58/GJ, which is significantly lower than Terasen Gas Inc. gas cost rates 


including midstream cost that averaged $8.33 Cdn/GJ for residential lower mainland customer 


in 2007.  TGI’s historical DSM activity has provided good value for customers.  The DSM 


expenditure per customer, for all TGI customers in 2007, was $3.69 per customer. 
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3.2.2. Terasen Gas (Vancouver Island) Inc. EEC Initiatives 
 


DSM activity for TGVI has not been as well-defined, or as well-reported upon, as the activity for 


TGI.  In Order No. C-02-05, the Decision regarding TGVI’s 2004 Resource Plan, the 


Commission noted that: 


“The 2004 Resource Plan does not have sufficient information related to the DSM 


strategy and programs (T2: 293).  Currently, the DSM strategy is mixed with marketing 


efforts and is not isolated from the natural growth load forecast as contemplated in the 


RP Guidelines (RP Guidelines, p. 3, Item #2; Exhibit B-6, MEM IR 4.10). The 


Commission Panel recognizes that the Utility is in an early stage of development of its 


DSM strategy and has not clearly defined the respective roles of its marketing and DSM 


functions (Exhibit B- 3, BCUC IR 13.1.1; 13.1.2).“15


 


The Commission further noted that: 


“The Commission Panel expects that a more detailed long-term DSM plan will 


accompany future annual updates and will contain information as outlined in the 


Recommendations in Chapter 6 of the Decision. The Commission Panel recommends 


that TGVI seek approval through the Resource Plan review process for the DSM 


budgets and projects, as appropriate, contained in the annual Resource Plan updates.”16


 


This Application represents TGVI’s request for approval for DSM budgets and projects, as 


contemplated in the Commission’s decision. 


 


Currently, an allowed expenditure of $650,000 annually for incentives has been allocated to a 


deferral account, to be fully amortized the year after which the expenses are incurred.  Non-


incentive expenses are approximately $500,000 annually, and are treated as O&M.  TGVI, due 


to the relatively young age of the utility, has not used utility funding for energy efficiency 


activities designed to reduce load on the system.  Rather its activities have had the goal of 


increasing economical load on the TGVI system.  For 2006 and 2007, there were no programs 


for commercial customers, and programs for residential customers were related to furnace, 


                                                 
15  British Columbia Utilities Commission, Decision February 15, 2005, Terasen Gas (Vancouver Island) 


Inc., 2004 Resource Plan filing and Certificate of Public Convenience and Necessity Application for a 
Liquified Natural Gas (“LNG”) Storage Project, page 30 


16  Ibid 
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water heater and appliance installation incentives.  Until 2007, programs for TGVI were 


evaluated based on a “Regulatory NPV model”.  In Appendix A to Order No. G-161-06, the 


Commission ordered TGVI to plan and evaluate deferred incentive programs based on the 


standard RIM and Participant cost tests.17  This led to the incentive programs for TGVI being 


halted due to their load-building nature, until such time as this Application could be submitted 


and programs and cost-benefit analysis for TGVI could be submitted as part of a larger portfolio 


of EEC activity. 


 


The table 3.2.2 shows the results of the DSM activities for 2005 to 2007 for TGVI.  As noted 


above, the DSM programs for TGVI have not historically been evaluated and reported upon 


using the TRC, RIM, Participant Cost and Utility Cost tests, thus these cost-benefit results are 


not included below.  It is the intent of the Companies moving forward to standardize testing and 


reporting methods for all programs for all customers, to include the cost-benefits tests referred 


to above, as discussed in Section 6.13. 


                                                 
17  British Columbia Utilities Commission, Appendix A to Order G-161-06, page 3 
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Table 3.2.2 - TGVI Historical Summary DSM Programs 
 


 


Number of
Participants


Savings per 
Participant 


per Year (GJ)


Annual 
Savings (Gj)


TRC Cost 
Benefit 
Ratio


TRC Net 
Benefit


Costs 
($000)


Fireplace Program (2004 carry over) 10 10 100
Build Smart 805 5 4,025
Home Builders' Grant 452 80 36,160           
Water Heating Rebate 402 25 10,050
H/E Furnace Installation (2004 carry over) 54 55 2,970
Fireplace/Water Heater Combination 16 30 480
Existing Customer Water Heater Conversion 60 25 1500
Clean Choice 132 55 7260
Think Grand 59 80 4,720
Switch & Save 182 55 10,010
Switch & Save (water heater only) 81 25 2,025
Total 2005 2,253           445 79,300 N/A 1 N/A 4 1,018,738
Think Grand 344 80 40,000
Build Smart 408 5 2,500
Yank the Tank 94 25 2,500
Energy Bandit 161 55 33,000
PowerSmart New Home 431 85 8,500
Total 2006 1,438           250 86,500 N/A 2 N/A 5 931,222   
Think Grand 276 80 40000
Build Smart 18 5 2500
Yank the Tank 67 25 2500
Energy Bandit 278 55 33000
PowerSmart New Home 0 85 8500
Total 2007 639 250 86,500           N/A 3 N/A 6 553,467   


1, 2, 3, 4, 5&6
TRC Cost Benefit Ratio and TRC Net Benefit indicators were not reported 
for TGVI programs


Program Name


20
06


20
07


20
05
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TGVI reports changes in gas usage as a result of DSM programs, rather than “savings”, as the 


programs for TGVI have in the past been load building programs rather than energy efficiency 


programs; therefore, a “yield” of energy savings in $/GJ cannot be calculated and reported 


upon. The average cost on a per customer basis in 2007, using all TGVI customers as the 


denominator was $12.22. As with TGI, the expenditures reported above are net of partner 


contributions. 


 


The Terasen Utilities have a track record of success within the limited DSM budgets available.  


Some programs, such as the retrofit portion of the Efficient Boiler Program, available only to 


customers of TGI, have been so successful that they have had to be terminated due to funding 


restrictions.  The increase in funding requested in this Application would allow the Companies to 


offer customers access to a wider variety of cost-effective programs, and also to make energy 


efficiency programs available to customers of TGVI, and to a lesser extent, make fuel-switching 


programs available to customers of TGI.  Areas of expanded program activity are discussed in 


more detail in Section 6. 


 


3.3. Natural Gas Pricing and Rate Background 
 
Prices for almost all forms of energy have been facing increased upward price pressures in 


recent years and natural gas is no exception.  One of the Companies’ primary reasons for 


submitting this Application is to help customers better manage their energy bills in the face of 


rising costs.  EEC programs help customers to reduce their energy bills. 


 


Rates have more than doubled since the current level of DSM funding was established for the 


Terasen Utilities in 1997.  Figures 3.3 and 3.3a below provide a history of TGI Rate Schedules 1 


and 2 since 1998.  Additional rate histories are provided in Appendix 3.  Please note that the 


2008 rates that are set out below and in Appendix 3, reflect the approved rate changes that 


have occurred through April 1, 2008.  
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Figure 3.3 - TGI Lower Mainland Residential Rate History (Rate Schedule 1) 
  


$5.665
$6.407


$8.454


$11.872


$10.313


$11.730
$11.468


$12.384
$12.664


$12.304
$12.886


$4


$6


$8


$10


$12


$14


$16


W
ei


gh
te


d 
A


ve
ra


ge
 U


ni
t R


at
e 


pe
r 


G
J


1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year


Terasen Gas Lower Mainland Residential Rate History


 
 
 
Figure 3.3a - TGI Lower Mainland Commercial Rate Schedule 2 History 
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As stated above, for most of the Terasen Utilities’ customers, rates have more than doubled 


since DSM expenditure levels were originally established. Increases in energy costs result in a 


higher potential for cost-effective opportunities for DSM activity.  The Companies commissioned 


the CPR, discussed in Section 4, to provide some high-level information as to how much DSM 


activity overall could be undertaken cost-effectively.  The programs outlined in this Application 


will assist customers in managing the impacts of increased energy costs on their natural gas 


bills by providing greater access to cost-effective programs and information designed to 


encourage them to install more efficient gas equipment, as well as encouraging them to employ 


the most efficient fuel for the particular end use.  A discussion of proposed expanded program 


activity can be found in Section 6. 


 


3.4. Customer Usage Rates 
 


Figure 3.4 below shows that usage rates for residential customers in the TGI service area have 


been declining. 


 
Figure 3.4 - TGI Residential (Rate Schedule 1) Use Rate History 
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Figure 3.4a, using Rate Schedule 2 as an example shows the historical use rate for a 
commercial customer. 
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Figure 3.4a - TGI Commercial Rate Schedule 2 History 


Normalized Use Rates TGI Commercial Rate 2
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The same is true of usage rates on Vancouver Island.  Figure 3.4b below shows usage rates 


since 1998 for residential customers served under the RGS Rate Schedule.  Figure 3.4c is 


intended to provide an example of TGVI commercial customer’s usage rates and shows usage 


rates for customers of Rate Schedule SCS-2. 


 
Figure 3.4b - TGVI Residential (RGS) Use Rate History 
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Figure 3.4c - TGVI Commercial (SCS2) Use Rate History 
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While this decline in usage rates can, to some degree, be attributed to customer response to 


increased costs for energy, increased building and equipment efficiency can also be credited.  


The Terasen Utilities have been actively, though modestly, engaged in programs intended to 


increase equipment efficiency.  It is the Companies’ intent through this Application to expand 


efforts to assist customers in managing energy costs through increasing the market penetration 


of efficient natural gas equipment and buildings in British Columbia.  The Companies are 


requesting funding in this Application to increase customers’ use of efficient natural gas 


equipment and buildings, which will continue to drive customer use per account down, in 


accordance with government policies related to conservation.18   


                                                 
18 Government policy is discussed in Section 5. 
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3.5. EEC Expenditures at Other Utilities 
 


The Companies spend less on EEC programs, both in absolute dollars and on a per customer 


basis, than the two major electric utilities in British Columbia.  As a result, the Terasen Utilities’ 


customers are not being provided with the same level of opportunity to reduce their 


consumption and arrive at an optimal resource mix as the customers of the electric utilities. The 


Companies believe that there is significant opportunity to offer our customers cost-effective 


programs more in line with what customers of other utilities within the province receive.   


 


In order to understand the level of DSM/EEC expenditure at other utilities, as well as the type 


and scope of programs being offered, the Companies carried out a research study using internal 


resources that reviewed and evaluated EEC programs offered by other North American utilities.  


Background research was collected via the internet from utility websites, public websites, utility 


commission and government websites. Initial findings were followed up by personal telephone 


interviews with key personnel responsible for DSM activities at these utilities.  The results of the 


research are summarized in Table 3.5 below, and more detail is attached as Appendix 4.   
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Table 3.5 - Summary Information Other Utilities DSM Activity 


 


Company Name Utility Type


 2007 DSM 
Annual 


Budget ($ in 
millions) 


Start DSM 
year DSM Funding Treatment


Company 
Earns on 


DSM 5
Customer 


Base
F/T DSM 


Employees
Total 


Employees


2006 Asset 
Base
($ in 


millions)


2006 Total 
Revenues 


($ in 
millions)


% Spent 
on DSM of 
Revenue


DSM Spend 
per 


customer
Pacific Gas and 
Electric Company 
("PG&E") Combined 279.0           1 mid-1970's Public Purpose Fund Yes 4,200,000 8 350 9 20,000         34,800        12,530       2.23% $66.43 425.9


Manitoba Hydro Combined 9.0               1989


DSM costs are treated as 
capital and amortized over a 
fixed time period. No 258,000 50 3,200           11,000        517            1.74% $34.88 147.6 12


Southern California 
Gas Company 
("SoCal Gas") Natural Gas 56.6             3 mid 1980’s Public Purpose Fund Yes 5,600,000 30 3,000           6,360          4,180         1.35% $10.11 946.0


BC Hydro and 
Power Authority 
("BC Hydro") Electric 52.3             2 late-1980's


DSM costs are treated as 
capital and amortized over a 
fixed time period. Yes 1,704,671 131 4,200           12,484        4,311         1.21% $30.68 190.5


FortisBC Electric 2.5               1989


DSM costs are treated as 
capital and amortized over a 
fixed time period. Yes 154,000 8 570              731             208            1.19% $16.06 11.1


Northwest Natural 
Gas Company ("NW 
Natural") Natural Gas 11.0             4 1980 Public Purpose Fund No 6 636,000 1 1,211           1,957          1,000         1.10% $17.30 125.8


Union Gas Natural Gas 17.0             1997
DSM costs are recovered 
through rate base Yes 1,300,000 45 2,200           4,600          2,100         0.81% $13.08 1,303.0 13


Enbridge Gas 
Distribution 
("Enbridge") Natural Gas 22.0             1995


DSM costs are recovered 
through rate base Yes 1,800,000 45 1,961           3,323          3,016         0.73% $12.22 445.0


Gaz Metro Limited 
Partnership ("Gaz 
Metro") Natural Gas 8.8               1999 as O&M Yes 167,000 6 10 1,500           2,700          2,000         0.44% $52.69 271.8


The Terasen 
Utilities Natural Gas 4.3               1991


Program costs as O&M; 
program incentives are 
amortized over fixed time period No 911,935 4 1,237           2,900          1,635         11   0.26% $4.69 208.0 14


Puget Sound 
Energy ("PSE") Combined 6.1               early-1980's


DSM costs are recovered via a 
rider on customer bill Yes 7 718,000 80 2,400           7,061          2,905         0.21% $8.52 205.1


SaskEnergy Natural Gas 1.6               2001 as O&M No 325,000 4 1,000           1,322          1,254         0.13% $4.92 125.0


ACTO Gas Natural Gas 2001 as O&M No 969,200 8 - 12 1,700           7,698          2,890         n/a n/a 219.0


2006 Annual 
Sales Volume 


(PJs)


Part of 
marketing 
budget    


Page 35 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 36 


Notes: 
 


1 This figure reflects the 2007 DSM budget for electrical and gas initiatives. This covers labour, rebates and advertising.   An additional $24 million will be spend on research and evaluation. On 
average, 86 per cent of funds are related to the electric side of the utility. 


2 This figure is comprised of the following components: $4.9 million (operating costs) and $47.3 million in deferred capital - note that it is an actual figure rather than a budget figure. 
3 This figure reflects the 2007 DSM budget which covers labour, rebates and advertising.  An additional $4.3 million will be spend on research and evaluation.  
4 This figure is the sum of $9 million that is dedicated for DSM and market transformation programs implemented through the Energy Trust of Oregon (ETO) and $2 million for low income 


weatherization administrated by NW Natural. 
5 The utility either earns a return on equity or on a financial incentive or penalty based on DSM Mechanism    
6 There is a separate line on customers' bill; DSM costs are treated as flowthrough costs     
7 PSE has an incentive and penalty mechanism for electric programs. 
8 This figure refers to Natural Gas customers only at PG&E. 
9 This figure reflects the total number of DSM staff at PG&E, approximately 80% of them spend their time on natural gas DSM programs.  


10 Overall, over 200 employees, contractors, business partners involved in the delivery of DSM programs at Gaz Métro. 
11 These are combined revenues for Terasen Gas Inc. and Terasen Gas Vancouver Island     
12 Includes sales for residential, commercial and industrial sectors (53PJ) and transportation services (23PJ)   
13 This number is comprised of 509 PJ for distribution and 794 PJ for transportation.      
14 This includes the total volume numbers for TGVI (including ICLP/Hydro; VIGJV-Inland & Squamish Gas) and TGI.  
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The research conducted indicates that there is no one common method of establishing 


appropriate levels for DSM expenditure; each jurisdiction acts differently and independently.  


Most of the utilities surveyed offer both residential and commercial/institutional/industrial 


customers access to DSM programs.  In most instances, DSM activity is carried out primarily by 


the utility; however in some jurisdictions, such as Oregon, certain DSM activities are also 


conducted by a third party agency.   


 


It is clear from the analysis that, compared to other major North American utilities, the approved 


EEC expenditure levels for the Terasen Utilities are not providing the Companies’ customers 


with the same opportunities to participate in EEC activities enjoyed by customers of other 


utilities.  For example, BC Hydro invested a total of $52.3 million in Power Smart in 2007, more 


than 12 times the amount that the Terasen Utilities invested, even though BC Hydro and the 


Terasen Utilities transport approximately the same amount of energy annually, as shown in the 


“throughput” column.  BC Hydro has proposed that its Power Smart expenditures increase 


significantly for F2009 and F2010 to $105 million and $122 million respectively19, more than 24 


times the amount that the Terasen Utilities will invest in EEC activity in 2007.     


 


Although the avoided cost structures of gas and electric utilities are different, in that electricity 


companies are vertically integrated and have generation and transmission costs that can 


potentially be avoided through DSM activity, gas utility customers pay for gas commodity, 


midstream and distribution costs.  Gas and electric customers should therefore have access to 


the same level of efficiency and conservation services provided by their respective utilities.  In 


reviewing the cost allocated by gas and electric utilities in British Columbia to providing 


conservation services to their customers, it is apparent that the Terasen Utilities’ customers are 


not being provided with the same level of opportunity as the customers of the electric utilities.  


The Terasen Utilities spend about $4.69 per customer annually on conservation, while FortisBC  


spends $16.06 per customer, and BC Hydro spends $30.68 per customer, based on 2007 


expenditure levels. If BC Hydro’s proposed PowerSmart expenditures for F2010 are approved it 


would result in costs per customer close to doubling over current levels.  It is the Terasen 


Utilities’ intent with this Application to bring expenditure per customer on conservation initiatives 


closer to the level of other utilities in British Columbia, expanding the Companies’ customers’ 


access to more opportunities to conserve.  Stakeholders have historically approved the higher 
                                                 
19 BC Hydro F09/F10 Revenue Requirement Application, Section 5, Page 7, Table 5-1, “Capital 


Expenditures by Business Function” 
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expenditure on DSM for electrical customers.  Given that natural gas comprises approximately 


the same percentage of the energy consumed in British Columbia as electricity, it is the view of 


the Terasen Utilities that natural gas customers should have the same access to programs to 


help them conserve energy as do electricity customers. 


 


Through the CPR, and the subsequent work by Habart, a consultant engaged by the 


Companies to refine the results of the CPR, the Terasen Utilities have identified numerous 


initiatives where, with adequate funding, customers could participate in programs designed to 


lower their energy consumption and therefore their energy bills. These initiatives are discussed 


in more detail in Section 6.  The expenditure proposed in this Application for 2008 in order to 


implement the programs, at approximately $16.8 million for 2008 representing an expenditure of 


approximately $18 on a per customer basis, which would still be below the other large BC 


utilities.  It is the position of the Companies that this level of expenditure is prudent, fair and in 


the public interest and as such should be approved.   
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3.6. 


                                                


Government Policy 
 
This Section describes policy goals of various levels of government, focusing on the 


Government of British Columbia.  


3.6.1. Provincial Policies 
 


While energy efficiency has been a priority for British Columbians and for the Companies, the 


expectations, costs and perceived consequences of inaction on managing energy usage have 


increased dramatically in recent years. This necessitates a re-examination by the Companies of 


current programs and funding available to support efficiency objectives.  Furthermore, the link 


between effective and efficient use of BC’s energy resources and the impact this use has on the 


environment has increased the sense of urgency for policy makers.   The Government of British 


Columbia (“the Province”) has communicated its policies in a number of ways, including in the 


Speech from the Throne on February 13, 2007, the “BC Energy Plan:  A Vision for Clean 


Energy Leadership”, which was released February 27, 2007, and is attached as Appendix 6. 


(the “2007 Energy Plan”), the introduction of a Carbon tax, and most recently in the Utilities 


Commission Amendment Act, 2008, which received Royal Assent on May  1, 2008.   


 


 Speech from Throne and Energy Plan 2007 
 


In the Speech from the Throne on February 13, 2007, the Province vowed to “take concerted 


provincial action to halt and reverse the growth in greenhouse gases”, and suggested that 


“Leaders from business, community groups, and citizens themselves are calling for a new 


environmental playing field that is fair and balanced but that recognizes we all need to change. 


We all need to be part of the solution”20.  The Province also stated that a plan would be 


established with an “…aim to reduce B.C.'s greenhouse gas emissions by at least 33 per cent 


below current levels by 2020. This will place British Columbia's greenhouse gas emissions at 10 


per cent under 1990 levels by 2020.”  The 2008 Speech from the Throne, delivered February 


12, 2008, made further commitments to legislated targets, to a climate action plan, and to 


 
20 http://www.leg.bc.ca/38th3rd/4-8-38-3.htm 
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“carbon smart communities.”21  Both the 2007 and 2008 Throne Speeches are attached as 


Appendix 5.   


 


Many of the initiatives outlined in the Speech from the Throne were expanded upon in the Policy 


Actions contained within the “BC Energy Plan:  A Vision for Clean Energy Leadership”, which 


was released February 27, 2007, and is attached as Appendix 6. 


 


Policy Actions from the “BC Energy Plan: Vision for Clean Energy Leadership” that are 


addressed by the Application are: 


a) Policy Action #1 - “Set an ambitious conservation target, to acquire 50% of BC Hydro’s 


incremental resource needs through conservation by 2020” 


b) Policy Action #2 - “Ensure a coordinated approach to conservation and efficiency is activity 


pursued in British Columbia” 


c) Policy Action #3 - “Encourage utilities to purse cost effective and competitive demand side 


management opportunities” 


d) Policy Action #4 - “Explore with BC utilities new rate structure that encourage energy 


efficiency and conservation” 


e) Policy Action #5 - “Implement Energy Efficiency Standards for Buildings by 2010” 


f) Policy Action #6 - “Undertake a pilot project for energy performance labeling of homes and 


buildings in coordination with local and federal governments, First Nations, and industry 


associations” 


g) Policy Action #9 - “Increase the participation of local governments in the Community Action 


on energy Efficiency Program and expand the first Nations and Remote Community Clean 


Energy Program” 


h) Policy Action #10 - “Ensure self-sufficiency to meet electricity needs, including insurance” 


 


The Policy Actions supported by this Application are discussed in more detail in Section 7.3 


 


 


 


 


                                                 
21 http://www.gov.bc.ca/premier/2008_throne_speech/index.html 
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 The Carbon Tax 
 


In the Provincial budget delivered February 19, 2008, the Government of British Columbia 


announced a carbon tax on the end use of energy forms that, when consumed, result in GHG 


emissions.  The planned carbon tax is equivalent to $10/tonne of carbon dioxide equivalent 


(“CO2e”) in the first year, rising to $30/tonne of CO2e by 2012.  Programs such as those 


contemplated in Section 6 of this EEC Application will assist British Columbians in managing the 


impact of the carbon tax on their natural gas bills.  While the market signal for natural gas 


created by the carbon tax is more immediate and obvious to the consumer, government energy 


and environmental policies will also inevitably impact the rates that consumers pay for 


electricity.  Through the energy policy mandates related to electricity self-sufficiency and net 


zero GHG emissions, government will cause the cost of carbon-free electricity to increase.  By 


not attaching an explicit carbon tax to recognize the regional carbon impact of electricity imports 


however, there is considerable risk that consumers will receive signals and make decisions on 


energy source based solely on today’s energy prices that will cost them, the province and the 


region more in the long run.    


 


The Companies propose that additional customer bill savings from the implementation of the tax 


should be included in the cost-benefit analysis for EEC programs and the analysis presented in 


Section 6.13 includes carbon tax savings.  The Companies propose that the activities supported 


by the EEC Application will contribute to consumer education and provide consumers with tools 


to help them reduce the impact of the proposed carbon tax on their energy expenditures.   


 


The Province of British Columbia, through the Policy Actions laid out in the 2007 Energy Plan, 


as well as the introduction of the Carbon Tax, is leading the country in environmental initiatives.  


The Terasen Utilities feel that rather than lagging behind the rest of the country in EEC activity 


and spending, as British Columbia utilities, the Companies should be given the opportunity to 


lead with conservation initiatives.  This Application is a step toward the Terasen Utilities 


increasing EEC activity to a more appropriate level, though the Companies will still be toward 


the middle of the pack with respect to other utilities.  
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 Bill 15: Utilities Commission Amendment Act, 2008 
 


Bill 15, the recently enacted amendments to the Utilities Commission Act, represents another 


indication of the Province’s renewed focus on energy conservation and climate change. 


 


The Utilities Commission Amendment Act, 2008 adds a new definition of “government’s energy 


objectives” to section 1 of the Utilities Commission Act.  These objectives are: 


 


(a) to encourage public utilities to reduce greenhouse gas emissions; 


(b) to encourage public utilities to take demand-side measures; 


(c) to encourage public utilities to produce, generate and acquire electricity from clean or 


renewable sources;  


(d) to encourage public utilities to develop adequate energy transmission infrastructure 


and capacity in the time required to serve persons who receive or may receive service 


from the public utility; 


(e) to encourage public utilities to use innovative energy technologies 


(i) that facilitate electricity self-sufficiency or the fulfillment of their long-term 


transmission requirements, or  


(ii) that support energy conservation or efficiency or the use of clean or 


renewable sources of energy; 


(f) to encourage public utilities to take prescribed actions in support of any other goals 


prescribed by regulation. 


 


Section 44.2 of the Act, pursuant to which the Companies bring this Application, requires the 


Commission to consider government’s energy objectives.  In the future, pursuant to section 44.1 


the Terasen Utilities will have to justify why the demand identified in its mandatory long-term 


resource plan cannot be met by DSM.  The Terasen Utilities believe that the EEC strategy 


contemplated in this Application is absolutely consistent with “government’s energy objectives”, 


and the requirements imposed on public utilities under the amendments. 
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3.6.2. Municipal Policies  
 


Many municipalities also have various policies and initiatives aimed at energy efficiency and 


conservation.   A portion of increased EEC funding, as discussed in Section 6.6.4, will be used 


to co-fund specific municipal programs, such as Community Action on Energy Efficiency, as well 


as municipality-led education and outreach to residents about conservation issues, and to 


promote programs to the development community that provide incentives such as reduced 


development permit charges for development applications, and increased Floor Space Ratio 


allowances for buildings that offer greater energy efficiency.  The Terasen Utilities recognize 


that municipalities have great potential to affect changes in behavior and consumption, as they 


directly control land use in urban and suburban areas.  Increased EEC funding will also support 


municipalities with upgrading their own facilities as municipalities would certainly be eligible to 


participate in all incentive programs.  The Companies have provided funding to the Community 


Energy Association and have co-funded various pilot programs launched by the City of 


Vancouver.   Increasing EEC funding would allow the Companies to increase co-funding for 


specific measures as appropriate to individual communities, thus increasing the overall 


efficiency of the distribution system for all ratepayers. 


 


3.6.3. Federal Policies 
 
The Government of Canada has put into place the Eco-Energy program22, which offers 


Canadians an opportunity to receive grants for various energy efficiency measures, once the 


applicant has completed a pre- and post- upgrade audit.  This EEC proposal supports that 


particular program by offering Terasen Utilities’ customers an incentive to offset the costs of 


either the initial or the final audit as discussed in Section 6.6 on “Funding for Joint Initiatives 


Program Area”. 


 


The discussion above suggests that all levels of government are engaged in energy issues, with 


the Government of British Columbia having outlined the greatest number of policy actions.  It is 


the intention of the Terasen Utilities with this Application to provide material support for these 


policies as outlined above, by increasing the opportunities for its customers to participate in 


programs to help them to manage their energy use.   
                                                 
22 http://www.oee.nrcan.gc.ca/corporate/retrofit-summary.cfm 
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4. Conservation Potential Review 
 
As stated in the 2004 Annual Review, at that time the Companies had started preliminary work 


on an extensive CPR study designed to analyze the amount of DSM potential in different 


geographical areas in the Companies’ service territory.  At the time the study was 


commissioned by the Companies, the intent was to submit an application to the Commission for 


increased DSM activity, based on the outcome of the CPR.  This Application fulfils that original 


intent. 


 


In May 2006, the Companies received the final CPR from Marbek.  The process for the CPR 


was described extensively in the 2006 Resource Plans for TGI23 and TGVI.24  The major steps 


involved in the CPR analysis are shown in Figure 4 below.   


 
Figure 4 - Conservation Potential Review Process Flow 
 


  


                                                 
23 Terasen Gas Inc., 2006 Resource Plan, pages 54 - 64 
24 Terasen Gas (Vancouver Island) Inc., 2006 Resource Plan, pages 55 - 63 


Page 44 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 
 


The key finding of the CPR was the Achievable Potential.  Achievable Potential is the proportion 


of savings identified in the Economic Potential Forecast that could realistically be achieved 


within the study period.  Achievable Potential recognizes that it is practically difficult to induce 


customers to purchase and install all the energy efficiency or fuel choice options that are 


defined by the Economic Potential Forecast.  It should be noted that the estimation of 


Achievable Potential is not synonymous with either the setting of specific program targets or 


with program design.  For both utilities combined, the Achievable Potential from the CPR is 


outlined in Table 4.1 below. 


Table 4.1 - CPR Findings 


By 2015/2016, GJ per year TGVI
Lower 
Mainland Interior Total


Residential EE -369,000 -5,298,000 -1,847,000 -7,514,000
Commercial EE -385,000 -1,396,000 -431,000 -2,212,000
Industrial EE -32,430 -933,064 -924,210 -1,889,704
Subtotal -786,430 -7,627,064 -3,202,210 -11,615,704
Residential Fuel Subsitution 1,453,000
Potential Annual Impact -10,162,704
 


 


Please note that this Application does not include a request for funding for Industrial Energy 


Efficiency activity as it was defined in the CPR.  Energy Efficiency activity for Industrial 


customers is discussed in Section 6.10. 


 


Work on converting the CPR results to DSM programs commenced in the fall of 2006, after the 


completion of the Resource Plans for TGI and for TGVI.  In early 2007, Habart was 


commissioned by the Companies to rescreen and summarize the results of the CPR, and to 


assist with preliminary program design such that estimates of incentive levels, program uptake 


rates and program costs could be developed and a budget developed as the basis for this 


Application.  The Habart report is attached as Appendix 9.   


 


Both the CPR and the subsequent Harbart analysis found significant opportunity for increased 


conservation and efficiency activity by the Companies.  In fact, the CPR confirmed the existence 
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of significant potential cost-effective natural gas efficiency improvements in British Columbia’s 


residential and commercial sectors.  The Marbek study states, for instance, that: 


 


“A significant increase in annual DSM investment and in program and incentive funding 


by Terasen Gas and its delivery partners would be required; this increase would be in 


the range of 3 to 5 times current levels.  This level of investment would be consistent 


with current investment levels in other Canadian jurisdictions, such as Ontario.”25   


 


The CPR also found that interactions between the Terasen Utilities and the Companies’ 


customers would increase very significantly: 


 


“Furnace and fireplace actions combined, could affect up to 25% of residential 


customers by 2015/2016.”26


 


This increase in interaction between the Terasen Utilities and customers is beneficial because it 


increases the opportunities for the Companies to communicate general conservation information 


in addition to program-specific information at the time of customer interaction.  This amplifies the 


effectiveness of program and conservation communications expenditures. 


 


Opportunities for increased activity derived from the CPR are discussed in more detail in 


Section 6.  Approval for the funding required for that increased activity is requested in Section 2, 


“Application”.   


                                                 
25 Terasen Gas Conservation Potential Review, Residential Sector Report, April 2006, Marbek Resource 


Consultants in association with Habart and Associates and Innes Hood Consulting, page E-xi. 
26 Ibid 
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5. Program Principles 
 


Below, the Terasen Utilities have identified the key principles that guided the selection of 


particular EEC initiatives and programs within the program areas identified in this Application, 


and would guide the development and implementation of the initiatives and programs should the 


increased EEC funding be approved. Many of the principles are based on the “DSM Best 


Practices” report prepared for the Canadian Gas Association in 2005 by IndEco Consulting in 


association with B. Vernon and Associates, which is attached at Appendix 10. 


1. Programs will have a goal of being universal, offering access to energy efficiency and 


conservation for all residential and commercial customers, including low income 


customers through the DSM for Affordable Housing initiative. 


2. Wherever possible, programs will be uniform, so that customers in one part of the 


service territories of the Terasen Utilities have access to the same programs as 


customers throughout the service territories. 


3. EEC expenditures will be efficient, with non-incentive costs not exceeding 50% of the 


expenditure in a given year. 


4. Program results will be analyzed on a portfolio-wide basis. 


5. The Total Resource Cost/Benefit of the Portfolio over the funding period will have a ratio 


of 1 or higher 


6. The Terasen Utilities will submit an Annual EEC Report to the BCUC, by the end of the 


first quarter of each year, that details the results of the previous year’s programs and 


anticipates program activity and spending for the upcoming (current) year. 


7. To every extent practical, programs will support the objectives of established 


government policies.  


8. The Companies will continue to seek funding for programs from additional sources, such 


as the provincial and federal governments, other utilities, and equipment suppliers and 


manufacturers, in order to minimize the cost impacts of EEC programs to ratepayers, 


and in recognition of the broader societal benefits resulting from successful program 


development and implementation. 


9. Incentives may be directed to the end users of an appliance, to the customer point of 


contact at the time that an equipment purchase decision is made (for example, to the 


gas contractor in the case of a furnace), to a system designer or engineer, or to an 
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equipment developer, supplier or manufacturer.  The most effective use of incentives will 


be determined through the program design process. 


10. Education and outreach regarding conservation will be part of the Companies’ EEC 


activity. 


11. Programs will be multi-year so as to create a sense of funding certainty necessary to 


effective implementation in the marketplace – this Application requests funding for a 


three-year Portfolio of EEC programs. 


12. Programs will have market transformation as their ultimate goal, and program plans will 


describe how a program will contribute to market transformation. 


13. Programs will aim to develop capacity within the market through manufacturers, 


distributors, vendors and installers. 


14. To ensure value creation and alignment with the market, the Companies will establish 


and engage an EEC stakeholder group, comprised of governments, industry, trades, 


manufacturers, NGOs, advocacy groups, other utilities and customers to provide it with 


advice on effective program design and implementation, as well as some oversight of 


the Companies’ EEC activity and expenditure.  Consideration may be given by the 


Companies to consolidate the Terasen Utilities’ EEC Stakeholder activity with 


stakeholder activity currently being undertaken by other utilities in order to reduce 


potential “stakeholder fatigue”.  
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6. Expanded Funding and EEC Program Proposal 
 


This Section provides more detail about the specific items in this Application for which the 


Companies are requesting Commission approval.  The Companies have long been focused on 


promoting conservation and responsible energy use, and the progression of economic and 


environmental factors and societal expectations necessitates a revised approach to the funding 


and creation of programs in support of this objective.  


 


6.1. Increase Funding to EEC Program Area  
 


The Terasen Utilities request approval for overall expenditures for the EEC Program Period in 


the amount of approximately $46.9 million for TGI and approximately $9.7 million for TGVI, for a 


total of approximately $56.6 million. The Companies are proposing incremental EEC/DSM 


expenditures over three years of $40.696 million for TGI and $7.366 million for TGVI.  On a 


combined basis, the total additional funding for the three years ending 2010 over and above the 


approved levels stipulated in Extended Settlements for the two years ending 2009 is $48.062 


million, bringing the three year total for both Companies to $56.61 million.    The annual total per 


utility is outlined in Table 6.1 below.   
 
Table 6.1 - Proposed EEC expenditures, by Utility ($000’s) 
 
Utility 2008 2009 2010 Total by Utility
TGI $13,996 $15,752 $17,196 $46,944
TGVI $2,830 $3,043 $3,793 $9,667
Subtotal by year $16,826 $18,795 $20,990 $56,611  
 


These proposed expenditure figures are “budget year” totals; that is they are the amount of the 


total proposed EEC budget by year in the year that the funds would be spent or committed.  


Further, these are the figures for the Terasen Utilities’ contribution to energy efficiency and 


conservation initiatives.  In instances where there are electricity savings from a certain measure, 


the Companies anticipate partnering with electrical utilities and potentially, governments, to 


deliver joint programs.  Partner funding is discussed further in Section 6.2.2.   


 


The Companies have developed the overall proposed expenditure in Table 6.1, for which 


approval is sought, based on the allocation of funding to the program areas as outlined in Table 
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6.1a. The program areas that the Companies intend to pursue with approval of this Application 


are expanded over the program areas currently addressed.  The Companies intend to pursue 


the following program areas of EEC activity for each utility for both residential and commercial 


customers:  Energy Efficiency and Fuel Switching measures, Conservation Education and 


Outreach activity, Trade Relations, Joint Initiatives, and Innovative Technologies, Natural Gas 


Vehicles (“NGV”) and Measurement.  For funding beyond 2010, the Companies propose that a 


CPR be commenced in 2009, to determine potential areas of energy efficiency and conservation 


program for the period 2011 to 2014.  It is proposed that a submission to the Commission would 


be made by the Companies in 2010, based on the findings from the 2009 CPR, for funding for 


the period 2011 to 2014. Additional funding, estimated at $500,000 for the CPR is included in 


the $56.6 million total for which approval is being sought.  Once this Application is approved,, 


the Companies would proceed to an Request for Proposals for the CPR.  


 


The allocation of funding as among the program areas was derived with reference to specific 


initiatives contemplated within each program area.   


 
Table 6.1a - Proposed EEC Expenditure by Program Area by Utility 
 
Spend by Program Area 2008 - 2010 TGI TGVI Total
Residential Energy Efficiency $8,552 $734 $9,286
Commercial Energy Efficiency $19,592 $2,199 $21,791
Residential Fuel Switching $1,332 $2,367 $3,699
Conservation Education and Outreach $11,068 $2,767 $13,835
Joint Initiatives $2,400 $600 $3,000
Trade Relations $1,200 $300 $1,500
Conservation Potential Review $400 $100 $500


Innovative Technologies, NGV and Measurement $2,400 $600 $3,000
Total $46,944 $9,667 $56,611  
 


The Companies believe that it is most efficient for the Commission to approve the overall 


expenditure level, by utility, for the Funding Period, rather than approving the funding by 


program area, or by individual program initiative.  This approach will allow the Companies’ to 


respond quickly to changes within initiatives and to new opportunities that might arise.  For 


example, if a particular initiative within the commercial energy efficiency program area has a 


higher than expected number of participants, and a strong cost-benefit ratio, the Companies 


would like to have the ability to shift funds from another, underutilized program area to that 
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commercial energy efficiency initiative, without coming back to the Commission for approval to 


do so.   Not only will this allow the Companies’ to respond quickly to opportunities, it will also 


reduce the Companies’ administrative burden related to EEC activity, and both the speed of 


response and reduced administrative burden will increase the value to customers of the 


Companies’ EEC activity.   


 


The funding level adjustments are warranted as levels have not been adjusted in many years.  


The increase proposed will bring the Terasen Utilities’ EEC funding closer to the levels of other 


utilities’ EEC spending.  As a point of comparison with other utilities, the level of funding 


proposed for 2008 amounts to approximately 1% of projected gross revenue for 2008, a 


significant increase over current funding levels of approximately 0.26% of gross revenues.  


When considering EEC Activity on a per customer basis, approval of the Companies’ 


expenditure as outlined above would mean that in, for example, 2009, the Companies would 


spend approximately $20 per customer on EEC, an increase from the current expenditure of 


approximately $5 per customer, but well below BC Hydro’s proposed Power Smart expenditure 


for F2010 at over $60 per customer. 


 


The Terasen Utilities believe that the proposed overall EEC expenditure will provide greater 


cost-effective assistance to customers manage their energy costs, and support the 


government’s energy objectives as defined in Bill 15 and detailed in the 2007 Throne Speech 


and the Energy Plan. The Companies will continue to assess over the course of the Program 


Period whether customers would benefit from additional EEC spending over and above the 


funding sought in this Application, and will bring forward any further application as appropriate.     


 


6.2. EEC Program Area Budget Development Process 
   
The budget numbers for residential energy efficiency, for commercial energy efficiency, and for 


residential fuel switching were developed based upon the work done in 2006 in the CPR.  The 


CPR was received by the Companies in May 2006.  At a high level, funding allocations for the 


activities planned are outlined in Table 6.1a. While a CPR can provide an estimation of 


Achievable Potential, more work must be done to develop a DSM plan based upon a CPR.  


From the Residential section of the CPR: 
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“…the results of this CPR study, and in particular the estimation of Achievable Potential, 


support on-going DSM planning work.  However, it should be emphasized that the 


estimation of Achievable Potential is not synonymous with either the setting of specific 


program targets, or with program design.”27


 


Therefore the Companies retained the services of Habart early in 2007 to assist with further 


program and budget development.  The methodology used by Habart in developing the budget 


estimates for residential energy efficiency, commercial energy efficiency and residential fuel 


switching is detailed in Appendix 9.  At a high level, the measures explored in the CPR were re-


screened to determine which might be the best candidates for further program development 


work.  For each promising measure, estimates were developed of the incentive dollars needed 


to elicit participation, program uptake, and non-incentive costs (administration, marketing and 


promotion, and evaluation).  Estimates were derived using internal expertise, as well as external 


data sources such as residential new construction rates.  The measures and associated 


incentive and non-incentive budgets were then screen in accordance with the California 


Standard Practice Manual (attached as Appendix 12) tests for cost-effectiveness, and the 


measures with a TRC of 1 or greater were included in budget development.   


 


6.2.1.  Consumer Education and Outreach 
 


The Conservation Education and Outreach budget figure was developed in consultation with the 


Companies’ advertising agency.  The Companies approached their advertising agency, 


requesting an initial action plan and associated costing for a Conservation Education campaign, 


aimed at the public, of the magnitude of the Customer Choice campaign.  The advertising 


agency responded with a plan, and after some discussion between the Companies and the 


agency, and subsequent refinement of the plan, a cost for such a campaign was derived.  The 


outline for the plan, and the associated budget, is attached as Appendix 8. 


 


                                                 
27 Terasen Gas Conservation Potential Review, Residential Sector Report, April 2006, Marbek Resource 


Consultants in association with Habart and Associates and Innes Hood Consulting, pages E-i and E-ii, 
Marbek and  
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6.2.2. Joint Initiatives, Trade Relations and the 2009 CPR 
 
The amounts for Joint Initiatives, Trade Relations and the 2009 CPR were developed by the 


Companies based on the Companies’ best estimates of potential expenditure levels for these 


three program areas.  The Joint Initiatives program area is estimated to require funding of 


approximately $1 million per year, however more funding may be required for this program area 


if additional opportunities for initiatives with partners should arise.  Should this occur, the 


Companies would expect to shift funds  from under-performing areas to this program area.  The 


Trade Relations program area is estimated to require funding of approximately $0.5 million per 


year and this would cover one staff member, and various outreach activities aimed at trade 


allies, as described in Section 6.7.  The estimate for the 2009 CPR is based upon a cost to 


perform the previous CPR of approximately $300,000, and includes an allowance for the kind of 


work done by Habart to refine the CPR results into a DSM program.  The amount for Innovative 


Technologies, NGV and Measurement will need to be refined – if an effective program in 


Innovative Technologies, NGV and Measurement can be developed over the funding timeframe, 


the Companies wish to have to the ability to fund such a program over the funding timeframe. 


 
The analysis and budget derivation presented above in Table 6.1 and in the following Table 


6.1a does not include an anticipated contribution from BC Hydro or from other partners for 


electrical savings.  The total amounts for all programs, including partner contributions from BC 


Hydro or others for those commercial energy efficiency measures where there are electrical 


savings, are presented in Table 6.2b  (Please note that the contributions outlined are only for 


incentives for electrical savings in certain commercial initiatives; there is zero partner 


contribution assumed for the fuel switching initiatives, nor is there a contribution contemplated 


for non-incentive expenditures such as promotion costs.)   


 
It should be noted in the Tables 6.2a and 6.2b below showing the breakdown of EEC 


expenditures proposed by the Companies adheres to the Principle #9 regarding efficient 


spending as discussed in the previous Section 5 on “Program Principles”.  Incentives comprise 


just over $30 million of the total proposed three year expenditure of $56.6 million.  Therefore 


non-incentive program costs are proposed to be under 50%, as outlined in the principle 


regarding efficient spending. 
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Table 6.2a - Proposed EEC Expenditure Detail - TGI and TGVI 
 


Budget Amount - Terasen Only
2008 2009 2010


Utility Sector Nature of Program Incentives Program Costs Total Incentives Program Costs Total Incentives Program Costs Total
TGI Residential Conservation Potential Review $0 $0 $0 $0 $200,000 $200,000 $0 $0 $0
TGI Residential Energy Efficiency $1,925,000 $981,000 $2,906,000 $2,350,000 $874,000 $3,224,000 $1,675,000 $747,000 $2,422,000
TGI Residential Fuel Switching $195,000 $164,000 $359,000 $270,000 $139,000 $409,000 $345,000 $219,000 $564,000
TGI Commercial Energy Efficiency $3,245,700 $1,289,000 $4,534,700 $4,640,000 $1,643,000 $6,283,000 $6,223,050 $2,551,000 $8,774,050
TGI Residential Joint Initiatives $600,000 $200,000 $800,000 600000 $200,000 $800,000 $600,000 $200,000 $800,000


TGI Residential
Conservation Education and 
Outreach $0 $2,098,000 $2,098,000 0 $1,718,000 $1,718,000 $0 $1,718,000 $1,718,000


TGI Residential Trade Relations $0 $200,000 $200,000 0 $200,000 $200,000 $0 $200,000 $200,000
TGI Commercial Conservation Potential Review 0 $200,000 $200,000


TGI Commercial
Conservation Education and 
Outreach $0 $2,098,000 $2,098,000 $0 $1,718,000 $1,718,000 $0 $1,718,000 $1,718,000


TGI Commercial Trade Relations $0 $200,000 $200,000 $0 $200,000 $200,000 $0 $200,000 $200,000


TGI Residential
Innovative Technologies, NGV 
and Measurement $400,000 $0 $400,000 $400,000 $0 $400,000 $400,000 $0 $400,000


TGI Commercial
Innovative Technologies, NGV 
and Measurement $400,000 $0 $400,000 $400,000 $0 $400,000 $400,000 $0 $400,000


TGVI Residential Conservation Potential Review $0 $50,000 $50,000
TGVI Residential Energy Efficiency $86,000 $97,000 $183,000 $168,000 $54,000 $222,000 $257,000 $72,000 $329,000
TGVI Residential Fuel Switching $401,000 $276,000 $677,000 $558,000 $198,000 $756,000 $731,000 $203,000 $934,000
TGVI Commercial Energy Efficiency $310,090 $111,000 $421,090 $470,490 $136,000 $606,490 $922,490 $249,000 $1,171,490
TGVI Residential Joint Initiatives $150,000 $50,000 $200,000 $150,000 $50,000 $200,000 $150,000 $50,000 $200,000


TGVI Residential
Conservation Education and 
Outreach $0 $524,500 $524,500 $0 $429,500 $429,500 $0 $429,500 $429,500


TGVI Residential Trade Relations $0 $50,000 $50,000 $0 $50,000 $50,000 $0 $50,000 $50,000
TGVI Commercial Conservation Potential Review $0 $50,000 $50,000


TGVI Commercial
Conservation Education and 
Outreach $0 $524,500 $524,500 $0 $429,500 $429,500 $0 $429,500 $429,500


TGVI Commercial Trade Relations $0 $50,000 $50,000 $0 $50,000 $50,000 $0 $50,000 $50,000


TGVI Residential
Innovative Technologies, NGV 
and Measurement $100,000 $0 $100,000 $100,000 $0 $100,000 $100,000 $0 $100,000


TGVI Commercial
Innovative Technologies, NGV 
and Measurement $100,000 $0 $100,000 $100,000 $0 $100,000 $100,000 $0 $100,000
Subtotals $7,912,790 $8,913,000 $16,825,790 $10,206,490 $8,389,000 $18,795,490 $11,903,540 $9,086,000 $20,989,540


Page 54 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 
 


Table 6.2b below provides a total budget figure, including assumed contributions to joint programs from partners for electrical savings from certain Commercial sector initiatives.  


There is no assumed contribution from partners for avoided electricity load resulting from the proposed residential fuel switching activities, or for incidental electricity savings 


resulting from natural gas energy efficiency initiatives in the residential sector. 


 
Table 6.2b - Proposed EEC Expenditure Detail - TGI, TGVI and Partners 
 


Budget Amount Including Partner Contributions
2008 2009 2010


Utility Sector Nature of Program Incentives Program Costs Total Incentives Program Costs Total Incentives Program Costs Total
TGI Residential Conservation Potential Review $0 $0 $0 $0 $200,000 $200,000 $0 $0 $0
TGI Residential Energy Efficiency $1,925,000 $981,000 $2,906,000 $2,350,000 $874,000 $3,224,000 $1,675,000 $747,000 $2,422,000
TGI Residential Fuel Switching $195,000 $164,000 $359,000 $270,000 $139,000 $409,000 $345,000 $219,000 $564,000
TGI Commercial Energy Efficiency $4,112,700 $1,289,000 $4,534,700 $6,162,500 $1,643,000 $6,283,000 $8,749,050 $2,551,000 $8,774,050
TGI Residential Joint Initiatives $600,000 $200,000 $800,000 $600,000 $200,000 $800,000 $600,000 $200,000 $800,000


TGI Residential
Conservation Education and 
Outreach $0 $2,098,000 $2,098,000 $0 $1,718,000 $1,718,000 $0 $1,718,000 $1,718,000


TGI Residential Trade Relations $0 $200,000 $200,000 $0 $200,000 $200,000 $0 $200,000 $200,000
TGI Commercial Conservation Potential Review $0 $0 $0 $0 $200,000 $0 $0 $0 $0


TGI Commercial
Conservation Education and 
Outreach $0 $2,098,000 $2,098,000 $0 $1,718,000 $1,718,000 $0 $1,718,000 $1,718,000


TGI Commercial Trade Relations $0 $200,000 $200,000 $0 $200,000 $200,000 $0 $200,000 $200,000


TGI Residential
Innovative Technologies, NGV 
and Measurement $400,000 $0 $400,000 $400,000 $0 $400,000 $400,000 $0 $400,000


TGI Commercial
Innovative Technologies, NGV 
and Measurement $400,000 $0 $400,000 $400,000 $0 $400,000 $400,000 $0 $400,000


TGVI Residential Conservation Potential Review $0 $0 $0 $0 $50,000 $50,000 $0 $0 $0
TGVI Residential Energy Efficiency $86,000 $97,000 $183,000 $168,000 $54,000 $222,000 $257,000 $72,000 $329,000
TGVI Residential Fuel Switching $401,000 $276,000 $677,000 $558,000 $198,000 $756,000 $731,000 $203,000 $934,000
TGVI Commercial Energy Efficiency $348,490 $111,000 $421,090 $532,890 $136,000 $606,490 $1,477,790 $249,000 $1,171,490
TGVI Residential Joint Initiatives $150,000 $50,000 $200,000 $150,000 $50,000 $200,000 $150,000 $50,000 $200,000


TGVI Residential
Conservation Education and 
Outreach $0 $524,500 $524,500 $0 $429,500 $429,500 $0 $429,500 $429,500


TGVI Residential Trade Relations $0 $50,000 $50,000 $0 $50,000 $50,000 $0 $50,000 $50,000
TGVI Commercial Conservation Potential Review $0 $0 $0 $0 $50,000 $50,000 $0 $0 $0


TGVI Commercial
Conservation Education and 
Outreach $0 $524,500 $524,500 $0 $429,500 $429,500 $0 $429,500 $429,500


TGVI Commercial Trade Relations $0 $50,000 $50,000 $0 $50,000 $50,000 $0 $50,000 $50,000


TGVI Residential
Innovative Technologies, NGV 
and Measurement $100,000 $0 $100,000 $100,000 $0 $100,000 $100,000 $0 $100,000


TGVI Commercial
Innovative Technologies, NGV 
and Measurement $100,000 $0 $100,000 $100,000 $0 $100,000 $100,000 $0 $100,000
Subtotals $8,818,190 $8,913,000 $17,731,190 $11,791,390 $8,589,000 $20,380,390 $14,984,840 $9,086,000 $24,070,840  
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The total assumed contribution from partners is approximately $5.5 million and does not include any non-incentive costs such as program promotion costs.  The assumed 


contribution is for electrical savings in the Commercial sector only.  If partner funding was not available for electrical savings, the natural gas initiatives for the Commercial sector 


would proceed, but on the basis of providing incentives for natural gas savings alone, rather than combining incentives for natural gas and electrical savings.  This assumed 


contribution does not include any contribution from partners for Residential Fuel Switching programs. 
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Table 6.2c below provides the net assumed contributions from partners to joint programs for electrical savings from Commercial Initiatives. 
 
Table 6.2c - Summary Table, EEC Contributions by Partners 
 


Net Assumed Partner Contribution
2008 2009 2010 Totals


Utility Sector Incentives Program Total Incentives Program Total Incentives Program Total 2008 - 2010
TGI Commercial $867,000 $0 $867,000 $1,522,500 $0 $1,522,500 $2,526,000 $0 $2,526,000 $4,915,500
TGVI Commercial $38,400 $0 $38,400 $62,400 $0 $62,400 $555,300 $0 $555,300 $656,100


Totals $905,400 $1,584,900 $3,081,300 $5,571,600  
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6.3. Energy Efficiency Program Areas  
 
Under the Companies’ current guidelines, customer-level marketing and energy efficiency 


activities for the Lower Mainland and Interior are different from those for Vancouver Island. For 


the Lower Mainland and Interior, DSM activities at TGI are focused solely on peak shaving and 


conservation initiatives (also termed “energy efficiency” throughout this document) that aim to 


reduce natural gas usage by customers, and do not encompass other aspects of DSM such as 


load building through encouraging fuel switching.  TGVI currently only offers customers fuel 


switching programs, and does not offer customers energy efficiency programs. With this 


Application, the Companies would like to expand EEC activities so as to offer all customers, 


regardless of service territory, access to an expanded array of programs. That is, the 


Companies would like to be able to offer customers on Vancouver Island access to energy 


efficiency programs and would like to offer Lower Mainland and Interior customers access to 


fuel switching programs. 


 


The information presented in this sub-section regarding energy efficiency program areas is done 


so sector (Residential and Commercial) basis. The Residential and Commercial sectors are 


broken down into initiatives intended for new construction and initiatives intended for the retrofit 


market. Fuel substitution program area and activities are described under Section 6.4. 


 
 


6.3.1. Residential Energy Efficiency Program Area ($9.2 million) 
 
Energy Efficiency programs for the residential sector fall under two types of offers – new 


construction and retrofit.  They are summarized in Table 6.3.1 below. 
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Table 6.3.1 - Residential Energy Efficiency  
 


Program Components TGI TGVI 
Residential Energy 
Efficiency – New 
Contruction 


   


EnerChoice Fireplace EnerChoice Fireplace X X 
ENERGY STAR 
Appliances 


E* Clothes Washer X X 


 E* Dish Washer X X 
Residential Energy 
Efficiency - Retrofit 


   


ENERGY STAR 
Furnace Upgrade 


E* Furnace X X 


EnerChoice Fireplace 
Upgrade 


EnerChoice Fireplace X X 


ENERGY STAR 
Appliance Upgrades 


E* Clothes Washer X X 


 E* Dish Washer X X 
 


 
Energy Efficiency for Residential New Construction  
 
The program is targeted at all potential residential new construction customers. It is intended to 


be complementary to the Companies’ System Extension and Customer Connection Policies 


Review Application, submitted to the BCUC July 31, 2007.  In Order No G-152-07 of December 


6, 2007 the Commission stated that “Terasen is encouraged to apply for the approval for such 


[DSM] programs in another forum, where their impact and efficiency as DSM programs can be 


tested.”  This document constitutes the Companies’ Application for DSM programs for the New 


Construction market.  The key decision makers in this market for the programs detailed below 


are builders and developers who build single family homes and row-houses. In addition, a 


number of single-family homes are project-managed by the owners themselves who make 


planning and purchasing decisions and could be considered in an outreach campaign. There 


may also be some builders of multi-family dwellings that participate in the incentive programs 


outlined below.  The new construction EEC portfolio in the residential market will include 


programs that encourage customers, whether they be individuals building a new home, or 


builders and developers, to install energy efficient appliances. The following programs will be 


offered to customers and builders: 
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EnerChoice Fireplace - an incentive will be provided to encourage the purchase and installion 


an EnerChoice rated fireplace, insert or free-standing stove.  (Since there is no Energy Star 


designation for fireplaces, the Hearth Products Industry has developed the EnerChoice 


designation, which is applied to fireplaces that are in the top 25% efficiency ranking out of all the 


fireplaces available in the marketplace.) 


 


Energy Star Clothes Washer and/or Dishwasher – similar to the program offered to 


customers in the retrofit market, participants who use natural gas as a heating source for 


Domestic Hot Water (“DHW”) will be encouraged to install an Energy Star dishwasher and/or 


Energy Star clothes washer. The incentive amount will be based on whether they choose to 


install one or both appliances.   


 
Energy Efficiency for Residential Retrofits 
 
The retrofit program targets all existing residential customers of the Terasen Utilities. The key 


decision makers in this market are owners and possibly landlords of single-family and row-


houses who are either replacing failed equipment or looking to upgrade/improve energy 


efficiency in existing housing stock.  


  


The retrofit programs will consist of a combination of advertising and promotion and incentives 


for customers who install Energy Star and/or EnerChoice rated products.  


 


Energy STAR Heating System Upgrade – this program will be a reiteration (since similar 


versions of this program have been running for a number of years) of the TGI Energy Star 


Heating System Upgrade program. Customers who install an Energy Star heating system will 


receive a credit on their Terasen Utilities bill. It should be noted that due to new federal 


regulations for furnace upgrades in retrofit residential buildings coming into effect December 31, 


2009, this program will conclude prior to that date. 


 


At the time that the CPR was conducted, there were found to be a total of 1,534,248 residential 


units in the TGI service area, of which 155,809 units were pre-1976 single family dwellings 


(“SFD”) or duplexes with gas.28  These dwelling units would be good candidates to upgrade 


existing furnaces to high-efficiency models.  To contextualize the projections used to derive the 
                                                 
28 Terasen Gas Conservation Potential Review, Residential Sector Report, Marbek Resource 


Consultants, April 2006, page 8 
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funding levels in this Application, the Application contemplates funding a total of 8,180 furnace 


upgrades up to the end of 2009, at which time a federal regulation is proposed that would make 


90% efficiency levels the minimum for all furnaces sold in Canada so utility incentive funding is 


assumed to cease.  This incentive participation level represents funding for incentives for 


furnace upgrades in 5.3% of pre-1976 single family dwellings (“SFDs”) and duplexes with gas in 


the Companies’ service territory, and it is based upon current program participation rates.  


 


EnerChoice Fireplaces – customers will be incented if they purchase and install an 


EnerChoice rated fireplace, insert or free-standing stove. The pilot program will be launched in 


2008 in partnership with Hearth, Patio & Barbeque Association of Canada (HPBAC) who will 


provide assistance in promotional and educational aspects of the program.  


 


Energy Star Appliances – existing customers who use natural gas as a heating source for 


Domestic Hot Water (“DHW”) will be encouraged to install an Energy Star dishwasher and/or 


Energy Star clothes washer. The incentive amount will be based on whether they choose to 


install one or both appliances.  These measures provide savings by reducing the amount of 


water that needs to be heated by gas, but they also result in ancillary electricity savings from 


more efficient electric motors.  


 


The Energy Star Heating Upgrade Initiative has existed in different forms since the current level 


of DSM funding available to TGI was established in 1997.   In the 1997 DSM Semi-Annual 


Status Report, submitted by BC Gas Utility Ltd. on November 19, 1997, the number of 


participants in the heating upgrade program was 68 at the time of reporting, projected to grow to 


205 by year-end.  This year’s program, running as noted above from September 1 2007 to 


March 31 2008 is projected to have 3300 participants, a notable gain in program participation.  


 


6.3.2. Commercial Energy Efficiency Program Area ($21.7 million) 
 
As with the residential sector, energy efficiency initiatives for the commercial sector will also fall 


under retrofit and new construction programs. 
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Energy Efficiency for Commercial New Construction 
 
The new construction program is targeted at all commercial new construction which might use 


natural gas space and water heating. Looking at current new commercial construction, the 


immediate opportunities are likely to be Multi-Family Dwellings (“MFDs”) and Commercial office 


space.  Eligible buildings may also include some institutional (government buildings, schools 


and post-secondary institutions).  It should be noted that incentives, building design and heating 


and hot water systems for MFDs are covered by the program proposals below, in the 


Commercial Section of this program activity description, rather than in the Residential Section. 


 


The key decision makers in this market are owners including: governments; 


builders/developers; architects; engineers; interior designers; mechanical consultants; and 


contractors.  


 


Table 6.3.2 below lists some potential areas for activity in the Commercial New Construction 


sector. Program design is complex in the Commercial New Construction sector, so the table 


below merely summarizes areas of program activity.  


 
Table 6.3.2 - Commercial Energy Efficiency - New Construction 
 
Program Components TGI TGVI 
Efficient New Construction Efficient Design (30% Below Current 


Practice, Large Commercial 
Buildings) 


X X 


 Efficient Design (30% Below Current 
Practice, Medium Commercial 
Buildings) 


X X 


 Efficient Design (60% Below Current 
Practice) 


X X 


 High Insulation Technology (HIT) 
Windows 


X X 


Boilers Near Condensing Boilers X X 
 Condensing Boilers X X 
Water Heating Instantaneous DHW Heaters X X 
 Condensing DHW Boilers X X 
 Condensing DHW Heaters X X 
 Drainwater Heat Recovery X X 
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Energy Efficiency for Commercial Retrofits 


 
The commercial retrofit program is targeted at all commercial and industrial buildings with 


existing natural gas fired space and water heating equipment. These include, but are not limited 


to: 


• MFDs and commercial office space; 


• Institutional (any government buildings, post-secondary campuses and schools); 


• Hospitals; 


• Hotel/motel buildings; 


• Malls.  


 


The key decision makers for retrofit equipment replacement decisions are building managers 


and owners.  


 


There are two drivers for replacing/upgrading existing equipment in retrofit markets: equipment 


at the end of life and products that are replaced before the end of life to obtain energy efficiency 


savings.  The table below lists some potential areas for activity in the Commercial retrofit 


market. Due to the potential complexity of programs for the commercial sector, Table 6.3.2a 


below merely summarizes areas of program activity. More detailed program development work 


must be completed by the Companies in conjunction with industry groups before these 


programs are rolled out. 


 
Table 6.3.2a - Commercial Energy Efficiency - Retrofits 
 
Program Components TGI TGVI 
Boilers Near Condensing Boilers X X 
 Condensing Boilers X X 
Building Recomissioning  X X 
Next Generation Building Automation 
Systems (“BAS”) 


Next Generation BAS X X 


Demand Control Ventilation (“DCV”) DCV (Large Commercial 
Buildings) 


X  


 DCV (Medium Commercial 
Buildings) 


X  


High Efficiency (“HE”) Rooftop Units HE Rooftop units X X 
Water Heating  Instantaneous DHW Heaters X X 
 Condensing DHW Boilers X X 
 Condensing DHW Heaters X X 
 Drainwater Heat Recovery X  







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 63 


 


Programming for the Commercial sector in general is intended to offer qualified commercial 


customers a menu of programs from which to choose. Terasen Utilities staff will work with the 


participants in selecting the most appropriate program and/or component.  


 


6.4. Residential Fuel-Switching Program Area ($3.7 million) 
 


The Terasen Utilities firmly believe that the use of natural gas where available for high-efficiency 


end-use appliances in place of electricity results in lower GHG emissions overall in the region, 


as it makes more of BC’s “green” electricity resource available to its best use to displace coal 


and lower efficiency gas fired generation throughout the region.29


 
Fuel substitution initiatives benefit all customers by ensuring that the Terasen Utilities’ 


distribution infrastructure is used to its maximum efficiency.  This is especially true of TGVI, 


where homes that have not made the step to connect to gas exist in proximity to gas mains.  


Existing customers have already invested in putting those gas mains in the ground, therefore 


connecting as many customers as possible to the natural gas distribution system will keep 


overall system costs down.   It should be noted that the fuel switching activity for the retrofit 


market is focused on Vancouver Island, and would be based on encouraging residents in the 


TGVI service area to get off oil, and onto efficient natural gas, resulting in lower GHG emissions.  


Table 6.4 below summarizes at a very high level the program areas for fuel switching activity. 
 


Table 6.4 - Residential Fuel Switching  
 


Program Components TGI TGVI 
Residential Fuel Switching – New Construction    
Natural Gas Water Heating NG DHW  X 
Natural Gas Appliances NG Range X X 
 NG Dryer X X 
Residential Fuel Switching – Retrofits    
Natural Gas Appliances FS Range  X 
 FS Dryer  X 
Furnace Fuel Substitution Furnace  X 
Fireplace Fuel Substitution EnerChoice Fireplace  X 


 
 
                                                 
29 Coal and gas fired generation are on the margin throughout the western interconnection. New 


combined cycle gas turbines operate at only approximately 50% efficiency, whereas newer natural gas 
water heaters and space heaters can operate as high as 95% efficiency.   
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Fuel Switching for Residential New Construction  
 
Provincial regulations taking effect January 1, 2008, require that all natural gas forced air 


furnaces in all new construction meet the Energy Star standard. This presents two major areas 


of concern from the perspective of fuel efficiency and GHG emissions.  As discussed previously, 


gas water and space heating is more efficient and results in lower GHG emissions on a regional 


basis than electric space and water heating. First, the higher relative cost of the Energy Star 


rated natural gas furnaces may persuade some builders to switch to electric space heat. 


Second, non-Energy Star natural gas furnaces were able to be vented in such a manner (“b-


vented”) that the vent for the furnace could be shared with the vent for a natural gas hot water 


tank. Energy Star furnaces cannot share a vent with a natural gas hot water tank, so the 


regulation for Energy Star furnaces may cause builders to install electric hot water installations 


to avoid the cost of venting for the already more expensive natural gas hot water tank.  


 


To encourage the usage of natural gas among its customers, the Terasen Utilities would offer 


the following fuel-substitution programs:  


 


Installation of natural gas water heating along with natural gas space-heating equipment – the 


Companies may bundle this program as a package with Energy Star appliances.  


 


Installation of natural gas range and/or dryer – TGVI and TGI qualified applicants will receive 


an incentive if they install one or both appliances.  


 


The primary objective of the fuel-switching offers is to promote the most optimal balance in 


energy share between electricity and natural gas, preserving BC Hydro’s generation and 


transmission systems for its highest value – in running lights, computers and other technology.  


 


Fuel Switching for Residential Retrofits 
 
TGVI has been running residential programs on Vancouver Island and the Sunshine Coast for a 


number of years. These programs have encouraged owners of existing homes on Vancouver 


Island and the Sunshine Coast to convert from higher emission propane and fuel oil to natural 


gas. Incentive funding for fuel substitution retrofits is only contemplated for TGVI and not for 


TGI, as it is felt that the bulk of the potential in the TGI service territory has already been 


addressed.  The benefits from fuel substitution programs for existing homes on Vancouver 
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Island as described below are significant:  GHG emissions are reduced through the switch from 


wood, propane or fuel oil to natural gas for space heating and fireplaces, and BC Hydro and 


BCTC avoid adding additional capacity to serve water heating, cooking and clothes drying load 


on an already stressed transmission and distribution system.  TGVI would like to initiate a fuel-


substitution portfolio intended to retrofit homes on Vancouver Island to include the following 


programs:  


 


Natural Gas Heating System Upgrade - customers who switch to a natural gas heating 


system in an existing home will receive an incentive from Terasen Gas.  Existing residences in 


the TGVI service territory will be offered an incentive not only for switching to natural gas, but 


also for installing Energy Star equipment. The current regulatory regime for TGVI does not allow 


Terasen to offer customers who switch to natural gas an incentive to install Energy Star 


equipment. We would like to be able to do so and would in fact restrict the provision of an 


incentive to furnaces and boilers rated Energy Star.  


 


Fireplace - customers in existing homes will be incented if they purchase and install an 


EnerChoice rated fireplace, insert or free-standing stove. 


 


Natural Gas Range and Dryer – these two additional fuel-switching programs will encourage 


customers to replace their existing electric or propane range and/or an electric or propane dryer 


to a natural gas range and/or dryer.  


 


6.5. Conservation Education and Outreach  Program Area ($13.8 
million) 


 
In addition to program-specific education and outreach funding (that is, funding designed to 


communicate information to potential participants concerning a specific DSM program), the 


Terasen Utilities are also requesting funding with this Application for non-program-specific 


education and outreach activities as part of this program area.  These are projected to include: 


• Stakeholder industry group relations activities (for example, the first time homebuyers’ 


and renovation seminars that are mounted by various homebuilder and realtor groups) 


• Increasing the activity of “Team Terasen”, a public outreach team that attends public 


events in the Lower Mainland, with a goal of informing the public about actions that they 


can take to improve the energy consumption of their homes 
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• Supporting conservation education within BC’s schools 


• Partnering with others to support an annual Energy Forum for British Columbia 


• A comprehensive communications campaign, outlined in the attached proposal from 


Wasserman Partners, aimed at supporting the creation of a “culture of conservation” in 


British Columbia 


 


The Conservation Campaign contemplates funding of $5.245 million in the first year, and $4.295 


million per year in years two and three.  The Companies feel that the greenhouse gas reduction 


goals of the Province will require a shift in consumer activity even more challenging to achieve 


than educating Terasen Gas’ residential gas customers about the opportunity to sign a fixed 


rate contract with a gas marketer.  As such, the level of spending being contemplated is higher 


than approved for Residential Unbundling.  The key focus of the education and outreach 


initiative would be to educate customers, equipment installers, and the public at large about the 


importance and benefits of managing energy consumption. 


   


6.6. Funding for Joint Initiatives Program Area ($ 3 million) 
 
The Companies propose with this Application that $1 million per year in each of 2008, 2009 and 


2010 be approved for development and pursuit of joint initiatives as they arise.  Three such joint 


initiatives that the Companies will pursue if the Application is approved are outlined below.  The 


funding of this program area will be used to support the initiatives of partners, and as such, the 


initiatives outlined below are those that the Companies are aware of today.  Other Joint 


Initiatives may arise in the future, and if additional funding is warranted for future Joint 


Initiatives, the Companies intend to re-allocate funding from another program area if there is 


one that is under-spent. Alternatively, if all funds for each program area approved with this 


Application are expected to be used, the Companies would expect to make separate application 


to the Commission for approval of additional EEC expenditures for Joint Initiatives. 


 


6.6.1. DSM for Affordable Housing 
 
The Companies recognize that all British Columbians across all income sectors need access to 


energy efficiency programs.  The low income sector is distinct in that there are significant capital 


and other barriers that are more difficult to overcome than in the “able to pay” market segments.  
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The natural priorities of this sector are such that many energy efficiency and conservation 


opportunities fall out of reach.  The Ministry of Energy, Mines and Petroleum Resources has 


asked that the Terasen Utilities lead a working group on DSM for Affordable Housing.  The 


Terasen Utilities’ have convened the group, which has had three meetings to date.  The goal of 


the working group is to find ways and means to deliver Energy Efficiency to the Affordable 


Housing sector in British Columbia.  Funding for the Companies’ participation in a DSM 


incentive program for the Affordable Housing sector will come from the Joint Initiatives 


allocation, if the Application is approved. 


 


6.6.2. Support for Audits for a Provincial Home Retrofit Program 
 
The Ministry of Energy, Mines and Petroleum Resources has expressed its intention to 


implement a province-wide home retrofit program, known as LiveSmartBC, to work with the 


Government of Canada’s eco-Energy program.  The Companies understand that the proposed 


provincial program does not currently contemplate funding for the post-retrofit audits that are 


required in order to claim the federal eco-Energy grants.  One possible area of joint activity for 


the Companies and the Ministry would be for the Companies to fully or partially fund the post- 


audits required for the Companies customers to be able to claim the provincial and federal 


retrofit incentives available under this program.  Customers would benefit by having a potential 


barrier to participation (the cost of the post-audit) reduced or removed, and would therefore be 


able to participate more readily in any such program.  Funding for the Companies’ participation 


in a post-retrofit audit program will come from the Joint Initiatives allocation, if the Application is 


approved. 


 


6.6.3. Building Labeling 
 
Policy Action 6 in the 2007 Energy Plan contemplates a pilot project for energy performance 


labeling of homes and buildings.  Labeling buildings with information about building efficiency, 


and the resultant energy consumption and costs is a key part of informing the public about the 


importance of energy conservation.   The Terasen Utilities intend to undertake a co-funding a 


pilot energy performance labeling program for new and existing gas-heated homes if the 


Application is approved. The amount of incremental DSM funding that Terasen would allocate to 


support such an initiative would be dependent on the size of the pilot program.  Labeling 


benefits ratepayers by providing them with a means to compare energy consumption levels 
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between homes.  Building energy consumption labeling could be made a requirement for 


participation in incentive programs, particularly in new construction.  Funding for the Companies’ 


participation in a building labeling program will come from the Joint Initiatives allocation, if the 


Application is approved. 


 


6.6.4. Community Action on Energy Efficiency (“CAEE”) 
 
The Companies have participated in the program committee for this provincial initiative (Policy 


Action #9 from the 2007 Energy Plan), and have contributed funds to print a policy manual that 


came out of Community Action on Energy Efficiency.  The Companies believe this is a 


worthwhile initiative, since municipalities have the ability to influence the energy consumption 


levels of new construction in their communities through such processes and methods as permit 


costs and priorities, zoning changes and floor area ratio bonusing.  The Companies would make 


a financial contribution to the pool of funds to which municipalities can apply under the CAEE 


initiative, should this Application be approved. 


6.7. Trade Relations Program Area ($1.5 million) 
 
The support and education of skilled trades, equipment manufacturers, distributors, suppliers 


and retailers, as well as appliance and equipment salespeople and Realtors, is crucial to the 


success of an Energy Efficiency and Conservation program.  The funding being requested for 


Trade Relations with this Application will support the activities of a Terasen Utilities staff 


member focused on Trade Relations as it relates to energy efficiency.  Areas of activity that the 


Companies will undertake following approval of the Application are anticipated to include the 


following: 


 


• manufacturer and supplier relations initiatives  


• working with trade associations to educate their membership on the benefits of various 


energy efficient technologies, as well as working to ensure that skilled tradespeople are 


adequately trained on the installation of energy efficient technology 


• working with Home Builders Associations to educate their membership on the benefits of 


energy efficient homes 


• working with Realtors’ Associations to educate their membership on how to promote a 


homes’ energy efficiency features 
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• working with manufacturers and distributors to ensure that energy efficient technologies 


are available in the marketplace 


• working with appliance salespeople to educate them about the benefits to their 


customers of selecting a more energy efficient appliance 


 


6.8. 


6.9. 


Conservation Potential Review ($500,000) 
 
Funding is being requested with this Application to update the Terasen Utilities Conservation 


Potential Review in 2009.  The updated Conservation Potential Review Study would be received 


in 2010, and would then form the basis of an application to the Commission for the next tranche 


of Energy Efficiency and Conservation funding for the period 2011 to 2014. 


   


Innovative Technologies, NGV and Measurement Program Area 
($3 million) 


 
The Companies are in a unique position to foster and further the deployment of forward-looking 


low carbon technologies, including measurement technologies, and are therefore seeking 


funding with this Application, specific to this arena.  The amount and activity for Innovative 


Technologies, NGV and Measurement will need to be refined – if an effective program in 


Innovative Technologies, NGV and Measurement can be developed over the funding timeframe, 


the Companies wish to have to the ability to fund such a program over the funding timeframe.   


The activity in this area would be in the nature of pilot programs, with limited time frames, 


geographic areas and number of installations.  Some reasons that program activity would be 


considered not viable would be if the technologies prove to be prohibitively costly, or cannot be 


readily installed or serviced using local tradespeople, or are found to not provide adequate long 


term potential for widespread implementation.  


 


This Section of the Application provides an overview of potential areas of opportunity for 


innovative technology investment that the Companies intend to pursue if the Application is 


approved. The information is divided into energy efficiency and fuel substitution activities, and 


by sector (Residential and Commercial).  
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It should be noted that the initiatives listed in this Section do not include all the innovative 


technologies that the Companies may pursue, but rather provide an overview of the types of 


initiatives the Terasen Utilities intend to pursue, all having the same underlying characteristics:  


 


1) Each promotes the efficient use of natural gas through sustainable design  


2) None are currently a mainstream technology  


3) Each offers the potential for at least a 10% GHG benefit. 


   


For all sectors, programs for fuel-substitution include plans that displace less efficient and dirtier 


fuels with natural gas or add cleaner renewable fuels to natural gas for further efficiency and 


GHG benefits.   


 


Funding eligibility and incentive amounts are provided in Table 6.9.6 for budgetary purposes, 


but would require further analysis before implementation and would include both new 


construction and retrofit opportunities. 


  


6.9.1. Innovative Technologies  
 
This Section provides an overview of energy efficiency initiatives the Companies intend to 


pursue through the use of innovative technologies, if the Application is approved.   The target 


market would include all residential and commercial applications.  


 
 
Residential 
 
Hydronic based heating systems - Hydronic heating systems use liquid (heated water or 


glycol usually) to distribute energy for space and domestic hot water heating through a supply 


and return closed-loop insulated piping system. The methods can include radiators, baseboards 


or fan coils, or a combination.  The flexible nature of this system is that the heat input can be 


changed with changes in technology, knowledge or public policy, thus promoting a more 


sustainable energy design.  Where an old low efficiency boiler might have been used an 


upgrade can be made to a high efficiency condensing boiler, and eventually a change could be 


made to supply heat to the water from biomass, ground or solar sources.  By utilizing this type 


of system, an owner will be in a position to replace one type of heat source with another that is 


cleaner as technology advances.  Given existing technologies, upgrading from a low-efficient 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 71 


boiler to a high efficient boiler could result in a 20-30% reduction in natural gas consumption. 


For the average family home this alone would be equivalent to 725 to 900 Kg of CO2e/yr.   


 


The cost on average for hydronic underfloor system materials is estimated to be about $4,000, 


not including the boiler.  The average cost of hydronic baseboard materials is estimated to be 


about $2,000, again not including the boiler.   


 


In order to promote a sustainable energy design, the Companies would consider providing 


incentives up to 25% of cost of the hydronic underfloor piping materials (oxygen barrier tubing) 


to a maximum of $1,000 and hydronic baseboard materials up to 25% and a maximum of $500.   


 
Integrated Energy Systems (or combo systems) - Integrated Energy or “combo” Systems are 


defined as a single appliance supplying both space and domestic hot water (DHW) heating.  


Combo heating systems can be cost effective and increase the operating efficiency of tank-style 


water heaters by reducing their normal standby energy losses. The hot water tank can be 


connected to a fan coil to provide forced air heating, and the fan coils can be upgraded to 


provide air conditioning as well. Combo systems can also be connected to in-floor tubing to 


provide in-floor radiant heat. 


 


TGI is already encouraging efficient boilers in new construction with heat exchangers through 


the existing Efficient Boiler Program, although the smallest boiler is 300,000 Btu/hour, thus 


precluding residential boilers from this program.  There is a possibility that more high efficient 


hot water tanks could be utilized in combo systems.   


 


GHG savings would be accomplished through energy use improvements in domestic water 


heating.  Standard gas hot water tanks are about 60% efficient and moving this part of the load 


to above 90% efficiency would certainly reduce GHGs.   


 


A program to fund high efficiency (condensing) hot water tanks used for space and domestic hot 


water heating would help to drive demand for high efficiency gas hot water tanks.  Right now 


these types of tanks cost about $3,000-$3,500 compared to $450-650 for a standard gas hot 


water tank. Installation costs would be comparable for both tanks. Instantaneous or tankless 


systems can be used for this Application as well. Given that the average single family dwelling 


consumes 25 GJs of gas for domestic hot water, moving from 60% to 90% efficiency would 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 72 


produce savings of about 8.3 GJs per household per year.  This could equate to a reduction of 


about 400 kilograms/year of CO2e on the domestic hot water side.  The Terasen Utilities would 


consider providing incentives up to 25% of total cost of condensing hot water tanks to a 


maximum of $1000.  This would cover condensing instantaneous and condensing storage type 


of water heaters.  


 


Solar thermal - A subset of hydronic heating systems, solar systems also use water or glycol 


heated by the sun, with the thermal energy transferred for domestic hot water or space heating.  


Solar space and water heating is usually supplemental to existing systems, reducing the 


requirement for the primary energy source used in the system.   


 


Solar thermal space heating is cost prohibitive today and would likely add about $30,000 to the 


cost for average new home construction.  Solar thermal domestic water heating costs about $8 


000 for an average house and can be used as a supplement to the existing hot water tank to 


supply roughly half of the yearly water heating energy requirements.   


 


Any solar energy usage results in GHG savings for that part of the load that it displaces.  As a 


result, GHG production can be reduced by about 50%. 


 


The average household uses approximately 25GJ/year for domestic water heating.  If there was 


an annual reduction in gas usage of 12.5 GJ/year, that would reduce household greenhouse 


gas production by approximately 600 kilograms/year of CO2e.   


 


The Companies would consider providing incentives of $500 towards solar pre-piping as long as 


a gas hot water tank is installed.   


 


 


Commercial  
 
As with the residential sector, energy efficiency programs for the commercial sector will include 


retrofit and new construction programs. 


 


These include, but are not limited to: 


MFDs and commercial office space; 
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Institutional (any government buildings, post-secondary campuses and schools); 


Hospitals; 


Hotel/motel buildings; 


Malls.  


 


Hydronic based heating systems –  As with residential applications hydronic heating systems 


for commercial applications use water or glycol to distribute energy for space and domestic hot 


water heating through a supply and return closed-loop insulated piping system.  In commercial 


applications or multi-unit residential buildings, the initial heat is usually supplied through a 


central boiler system.  Along with supply through radiators, baseboards or fan coils, 


independent in-suite hydronic installations are available through compact boilers and dual mode 


hot water tanks.  Again, the flexible nature of these systems is that the heat input can be 


changed with advances in technology, thus promoting the latest sustainable energy practices.  


Even further efficiencies can be gained in MFDs if suites are individually metered as there are 


studies that show 20 – 30% reductions in natural gas consumption and GHG emissions when 


consumption is measured and known. 


 


The cost of a particular hydronic system is based largely on the size of commercial building.  As 


with residential systems, the Companies are contemplating offering an incentive for a portion of 


the cost of either underfloor piping materials or hydronic baseboard materials in commercial 


buildings, including MFDs.  Due to the high degree of variability in hydronic system installation 


costs in commercial buildings, further program development must be undertaken to develop an 


appropriate incentive level for this heating technology.  


 


Solar thermal – For Commercial applications, solar heating can be a great fit with gas water 


and space heating.  As with residential applications, solar heating is supplemental and allows 


reductions in gas use by as much as half.  As a result GHG emissions can also be reduced up 


to 50%.   


 


For commercial buildings the Companies would consider matching all or part of the ecoEnergy 


incentives which pay $10/GJ saved up to 25% of the project and up to $50,000 total.  The GHG 


savings are easily calculated at .05 tonnes of CO2e/GJ conserved. 


 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 74 


6.9.2. Fuel-Substitution Initiatives  
 
Similar to the Innovative Technologies programs, the Terasen Utilities fuel-substitution initiatives 


will target new construction and retrofit markets in both TGI and TGVI.  Fuel-substitution under 


this category refers to the displacement of natural gas using cleaner renewable technologies.  


GHG benefits will come from burning a cleaner fuel and or from blending such fuels with natural 


gas.  Any overall energy efficiency gains combined with the volume of natural gas displaced 


results in fewer GHG emissions.   


  


Due to the potential complexity of programs for this initiative, the discussion below merely 


summarizes areas of potential program activity. More detailed program development work must 


be completed by Terasen in conjunction with industry groups before such programs are rolled 


out.  The Companies would only allocate funding to such initiatives if it appears that effective 


programs can be developed.  


 


Residential   
 
Hydrogen / Fuel Cell Power Generation - Hydrogen and hydrogen fuel cell projects currently 


appear to be some time away from being commercially viable.  However, natural gas 


reformation is presently one of the most economic ways to produce hydrogen.   The Companies 


are monitoring developments in this industry closely and are currently a member of Hydrogen 


Fuel Cells Canada.  In some applications, burning hydrogen from natural gas reformation can 


be 30% more efficient than burning natural gas directly, and therefore, involvement in this field 


will likely continue to be important.   


 


Stationary natural gas fuel cell projects for residential homes are currently underway in Japan 


where customers are seeing a 20-30% savings on their energy bill.  This program is heavily 


subsidized by the government and would likely only be feasible on a small scale demonstration 


project.   


 


The Companies would consider offering incentives on a trial basis for demonstration projects 


that support the hydrogen industry using natural gas as its primary fuel source.  
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Commercial   
 
Biogas – the Terasen Utilities are in the process of conducting a feasibility study on the 


development of a biogas market in British Columbia and the role the Companies may play in the 


industry.  TGI has been approached by a handful of parties interested in participating in a pilot 


project to inject pipeline quality biogas into its distribution system.  


 


Preliminary economic analysis has determined that many biogas projects are unlikely to stand 


on their own from a financial perspective.  As such, they would require subsidization or support 


through a relative premium paid for the commodity.  TGI has been working with Metro 


Vancouver and their Lions Gate Treatment Plant to examine the possibility of injecting upgraded 


biogas produced from its operations into the Companies’ distribution system.   


 


Efforts have begun through dialogue with provincial government employees from Ministry of 


Energy Mines and Petroleum Resources, the Ministry of Agriculture, the Ministry of 


Environment, and the Premier’s Technology Council to evaluate the environmental and 


community benefits of the development of a biogas industry in British Columbia.   


 


While investigation into this field is preliminary, the Companies feel there may be a an 


opportunity to invest in several biogas projects over the next few years which would supplement 


the distribution systems with renewable fuels, thus displacing natural gas by the amount of 


biogas accepted into the distribution system.  


 


6.9.3. NGV - Natural Gas Vehicle projects 
 
Natural gas vehicle projects have a number of opportunities to reduce GHG emissions over 


conventional fuel choices and further increase energy efficiency and emission savings by 


utilizing liquefied natural gas in heavy-duty vehicle applications or utilizing renewables or 


hydrogen in combination with natural gas in specific transportation applications. 


 


Vehicle Grants – In order to continue to promote the use of a growing variety of natural gas 


vehicle applications, customers that would not otherwise be eligible for grants under Rate 6 may 


be eligible through this fund instead.  Grants for light duty vehicles are currently $1,500-$2,500 
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per vehicle, medium duty vehicles are $5,000 and heavy duty vehicles are $10,000.  Special 


demonstration grants are available as well of up to $100,000 per year.   


  


Hydrogen / Compressed Natural Gas blended projects (“HCNG”) - Unlike conventional 


Compressed Natural Gas (“CNG”) vehicles, new technology is emerging whereby hydrogen is 


blended at the pump with compressed natural gas:  a 20% blend of hydrogen is added to the 


fuel.  The mix is then dispensed into a tank on the vehicle and the 80/20 blend is burned in a 


standard natural gas engine.  TransLink has a demonstration project underway with 4 buses 


utilizing this blend.  HCNG is one of the most promising near-term opportunities for utilizing 


hydrogen in vehicles and moving towards a more hydrogen driven economy.  As hydrogen 


burns cleaner than natural gas, further emission reductions are gained and 10-20 % GHG 


reductions over CNG can be achieved. Other HCNG initiatives may include fuel for trains, fleets 


and other vehicle applications.   


 


The Companies see participation in this field as a viable opportunity to promote cleaner natural 


gas vehicles and projects would be reviewed on an individual basis.  


 


Biogas vehicles - Biogas as explained above is the capture of methane from organic waste.  


This methane can be cleaned up and utilized in several different ways, one of them being as a 


vehicle fuel.  The emission reductions from such initiatives can be significant. 


 


6.9.4. Stationary Power Generation  
 


There are several new stationary power generation projects underway whereby natural gas is 


used as the feedstock to provide heat and power to homes, ships and other commercial 


buildings.    As mentioned above, the Terasen Utilities are keeping a close eye on this industry 


and foresee the potential for participation in this field.  Funding would only be allocated to this 


initiative if further potential developed.   


 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 
6.9.5. Measurement 


 
Residential  
 
The target market for real-time energy consumption would be multi-family complexes such as 


town-houses, row-houses and high-rise multi unit buildings.   


 


Real-time energy consumption measurement - Real-time energy consumption metering can 


be an important tool in energy measurement and management. A reduction in energy use of 20-


30% in multi-family developments can result from enhanced visibility and individual energy 


measurement with the installation of individual meters. The program objective will be to provide 


customers with the initial tools and data necessary to reduce energy use and increase 


efficiencies.   


 


The Companies would consider providing an incentive for builders and developers of $100 per 


suite to install individual meters or thermal metering to cover the cost of added fittings, valves 


and promote the use of energy measurement.   


6.9.6. Other 
 
Other potential Innovative Technologies include natural gas powered generation for ships while 


in Port (to reduce or eliminate the need to idle on diesel), net zero buildings and district energy 


solutions using renewables. 


 
Table 6.9.5 below shows the breakdown for expenditures in all program areas: 
 
 
Table 6.9.5 - Proposed Expenditure Innovative Technologies, NGV and Measurement 
 


Innovative Technologies, NGV and Measurement


Utility Sector


Nature of 
Proposed 
Expenditure 2008 2009 2010 Total


TGI Residential Incentives $400,000 $400,000 $400,000 $1,200,000
TGI Commercial Incentives $400,000 $400,000 $400,000 $1,200,000
TGVI Residential Incentives $100,000 $100,000 $100,000 $300,000
TGVI Commercial Incentives $100,000 $100,000 $100,000 $300,000


Total $1,000,000 $1,000,000 $1,000,000 $3,000,000  
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6.10. The Industrial Sector  
 
The Companies have not included energy efficiency initiatives for industrial customers, namely 


those in TGI Rate Classes 22, 27 and 7 or the three TGVI transportation customers (BC Hydro, 


the VIGJV and TGI for Squamish), within this Application.  The Companies did not originally 


plan for specific programs for industrial customers based upon the following: 


• The Companies’ industrial customers typically have diverse needs that may not be met 


by a generic EEC program.  Individualized EEC programs may be required to meet 


specific customer requirements.  Further, separate tariff supplements or rates approved 


by the Commission may be required.  


• The Companies’ industrial customers generally make energy efficiency decisions based 


largely on the economic payback.  As such, it may be difficult for the Companies to 


provide the level of EEC financial support that would make an energy efficient decision 


economic to an industrial customer.  


• The majority of an industrial customer’s gas energy cost is the cost of commodity which 


is supplied by a gas marketer, not the Terasen Utilities.  Further, because industrial 


customers pay market rates for commodity, they make energy decisions, including fuel 


switching, based upon the price of commodity.  Increases in gas commodity prices have 


resulted in many customers switching to other fuel types; energy efficiency is not the 


main driver for this action.  


• The Terasen Utilities had not received significant demand from industrial customers for 


such initiatives.  


 


However, at a recent workshop the Companies had inquiries from stakeholders about the 


possibility for EEC programs for industrial customers.  Further, with the release of the 2007 


Energy Plan and the introduction of the carbon tax, the Company believes that there is a greater 


need for industrial EEC programs.   At this stage, the Companies believe that some potential 


areas of activity in the industrial sector are individual customer CPRs at large industrial sites, 


equipment-specific feasibility studies, and measurement and contributions to efficiency 


improvements for lumber kilns.   


  


In the event that the Application is approved, the Terasen Utilities intend to establish an 


industrial customer EEC working group and convene in Q3 2008 to determine the need for 


industrial EEC programs, the type of programs that would be beneficial to the industrial 
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customer base, and the funding required in support such programs.  Should the results of the 


working group indicate that programs and expenditures are warranted, and the Companies are 


supportive of the programs and expenditures, the Companies would submit a report and request 


for additional funding and approval as part of the TGI Annual Review and TGVI Settlement 


Update in Q4 2009. 


 


6.11. Staffing 
 


Implicit in increased Energy Efficiency and Conservation activity will be a need for an increase 


in staffing at Terasen Gas.  Costs associated with staffing for programs have been included in 


Program Costs for each measure, and are incremental requirements by program.  Program and 


incentives are broken down in Table 6.1a in Section 6.  These staffing costs are included in the 


$56.6 million for EEC expenditures for which approval is being sought in this Application.  The 


required total person years (“py”) to support the EEC programs proposed in this Application are 


summarized in Table 6.11, by year: 


 
Table 6.11 - Proposed EEC Staffing Levels, in Person Years, by Year 
 
 2008 


(py) 
2009 
(py) 


2010 
(py) 


Total 
(py) 


Program Development  1.6 0 0 1.6 
Program Operations 9.6 12.9 16.5 39.1 
Evaluation 0.8 0.1 5.2 6.0 
Total Staffing 12.0 13.0 21.7 46.7 


 


The Terasen Utilities currently has a core Energy Efficiency and Marketing staff of four.  Support 


for the Terasen Utilities current DSM activity is provided by the Technical Sales Support staff 


(four staff), the Commercial and Industrial Account Management team (eight staff), and the 


Residential New Construction Account Management team (eleven staff), on a part-time, as-


needed basis.  The Companies anticipate increasing core staffing as well as using the 


resources of outside consultants where appropriate to design, implement, deploy and manage 


the EEC activity outlined in this Application.  This Application contains a request for funding to 


2010.  The Companies anticipate filing an Application for activity post-2010 during that year, so 


presumably would have an ongoing need for a certain level of DSM staffing. 
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6.12. Financial Treatment for Energy Efficiency and Conservation 
Expenditures 


 
This section discusses the financial treatment of EEC expenditures. 


 


Current Regulatory Accounting  
  


As discussed in Section 3, for TGI, program costs are currently recorded as O&M, and 


incentives and rebates are charged to a regulatory asset deferral account and amortized over 


three years.  For TGVI, program costs are recorded as O&M and incentives and rebates are 


charged to a regulatory asset deferral account and amortized over one year.  The Companies 


propose to treat the incremental EEC expenditures above amounts already approved as part of 


TG PBR Extended Settlement and TGVI RR Extended Settlement as capital.  


 
Regulatory Accounting For Incremental EEC Expenditures  
 
The Terasen Utilities propose that the incremental EEC expenditures and existing incentive 


amounts in TG PBR Extended Settlement and TGVI RR Extended Settlement (TG - $1.5 million 


and TGVI - $.650 million) be treated in the same manner by charging them to a regulatory asset 


deferral account on a tax-adjusted basis, the balance of which is amortized over twenty years, 


with amortization commencing the year following the year in which the expenditure is made.  


Proposed EEC expenditures will be recovered from the customers of each utility based on the 


expenditures incurred by each utility. Allocations of costs to customer classes will be done in a 


manner consistent with current practice for each utility.  The change in amortization period will 


smooth the impact to rates from the proposed increase in expenditure.   The twenty year period 


is more representative of the benefit received by customers from the EEC expenditures 


resulting in appliance and energy system installations with a weighted average measurable life 


of 22.5 years. Many of the measures proposed have equipment lives of greater than twenty 


years, the Companies believe that it is reasonable to expect that the savings from the measures 


proposed in this Application will persist for at least twenty years, thus the twenty year 


amortization period was selected.    BC Hydro currently amortizes DSM expenditures over a ten 


year period, while FortisBC amortizes DSM expenditures over the life of the measure being 


funded, and thus has some DSM expenditures that are amortized over thirty years. 
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Twenty years was selected by the Companies as being a good balance between recognizing 


the persistence of savings, and keeping natural gas rates competitive with other energy forms 


by avoiding an excessively short amortization period.  Customer rate impacts are discussed 


further in Section 7.1.  A twenty year amortization period is consistent with the Commission’s 


guidelines regarding accounting for DSM expenditures, as per Commission Order No. G-55-95, 


dated June 29, 1995, that states “A utility may apply for a normal write-off longer than 10 years”. 


It is the Companies view that the amortization period of twenty years better matches the cost 


recovery to the period over which benefits will accrue to customer.  


 


Practices of Other Utilities  
 


This financial treatment is consistent with an approach used by other utilities in British 


Columbia.  


 


British Columbia’s two major electric utilities, BC Hydro and FortisBC, capitalize EEC 


expenditures in a regulatory deferral account.30  BC Hydro and FortisBC’s DSM programs are 


discussed in detail in Appendix 4, “Other Utilities Detail”. 


 


Although some utilities have a DSM incentive based on energy savings targets, the Companies 


felt that setting such a target on which an incentive would be paid could prove to be challenging 


and contentious, given that the Companies have not previously established a target for energy 


savings from DSM expenditures.  Setting a target could also be a time-consuming and costly 


exercise, as first a target would need to be developed and proposed by the Companies, which 


target would then need to be investigated and debated by stakeholders.   


 
International Financial Reporting Standards (IFRS) 
 


The proposed financial treatment of EEC expenditures is currently permitted under Canadian 


Institute of Chartered Accountants (“CICA”) Handbook section 3062 “Goodwill and Other 


                                                 
30  Prior to early 2008, the funding of BC Hydro’s capital expenditures (including capitalized Power Smart 


DSM spending) for revenue requirement purposes was considered to be 100% debt based on the 
definition of equity for BC Hydro set out in Heritage Special Directions HC1 and HC2. In early 2008 the 
provincial government amended the definition of equity for BC Hydro by Orders-in-Council 27 and 28 
dated January 17, 2008. The new equity definition includes a deemed equity component of 30% for 
revenue requirement purposes. This means that new capital expenditures (including capitalized Power 
Smart DSM spending) will now be funded by a combination of debt and equity and that BC Hydro will 
earn an equity return on the deemed 30% portion of capital spending. 
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Intangible Assets”.  Effective for 2009, a new CICA Handbook section 3064 “Goodwill and 


Intangible Assets” will replace section 3062.  Under the new section, DSM expenditures are 


expected to continue to meet the requirements of the Handbook for deferral.  Should DSM 


expenditures fail to meet those criteria, they would qualify for deferral in the GAAP hierarchy 


under the provisions of SFAS 71 “Accounting for the Effects of Certain Types of Regulation”.  


However, the Accounting Standards Board of Canada has recently adopted the strategy of 


replacing Canadian Generally Accepted Accounting Practices (“GAAP”) with International 


Financial Reporting Standards (“IFRS”).  This change will be effective 2011 for all publicly 


accountable entities, including the Companies, and thus will not affect the expenditures incurred 


in 2009 and 2010.   The Companies are of the view that the proposed financial treatment of 


EEC funding also meets the requirements of IFRS. If, however, after further discussion and 


closer examination in conjunction with auditors and other utilities, the EEC funding failed to pass 


these tests, then the Terasen Utilities will revisit the program to ensure that it continues in a 


fashion which maintains an alignment on interests between customers, investors and 


government policy. 


 


6.13. Portfolio Approach to EEC Programs, and Alignment of Program 
Cost/Benefit Analysis Practices Across the Terasen Utilities 


  


In this Application the Companies are recommending that to evaluate EEC programs the 


following filters apply: 


a) Portfolio Approach 


b) Exclude Free Riders Effect 


c) Attribution. 


 


These filters are discussed below. 


 
Portfolio Approach 
The Terasen Utilities propose that all energy efficiency and fuel switching initiatives for both TGI 


and TGVI be evaluated using the cost-benefit tests outlined in the “California Standard Practice 


Manual:  Economic Analysis of Demand-Side Programs and Projects”, which is attached as 


Appendix 12.  The Companies propose that the EEC portfolio be evaluated on an overall 


combined basis, rather than on individual initiatives or program areas.  That is, some individual 
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initiatives may have a TRC test result of less than one, however the overall EEC portfolio would 


need to have a TRC test result of at least one.   


 


By following this approach, the Companies would be in a position to encourage ever-increasing 


levels of efficiency in natural gas equipment, including that equipment which is relatively new to 


the market and as such, has a higher initial cost due to the fact that it has not yet reach 


economies of scale and therefore may have a TRC lower than 1.0.  Further, usage patterns in 


some geographic regions may change over the program period from 2008 to 2010, resulting in 


TRCs of lower than 1.0 for some particular measures in some particular geographic regions.  A 


portfolio approach to cost-benefit analysis would allow the Companies to maintain the principles 


of uniformity (providing the same programming to customers throughout the Companies’ service 


territories) in instances where there may be regional differences in usage patterns may drive the 


TRC below 1.0 in that particular region.  At this time, there are no initiatives contemplated for 


residential and commercial energy efficiency, and for residential fuel switching, that have a TRC 


of below 1.0.   


 


This portfolio approach is consistent with the Companies’ proposed approach recently approved 


by the Commission in the System Extension and Customer Connection Policies Review 


Application, where the total annual aggregate Profitability Index for Main Extension tests in a 


given year must be at least 1.1 or higher. The energy efficiency and fuel switching programs 


would be planned and evaluated on the TRC, the RIM test, the Utility Cost (“UC”) test and the 


Participant test, and the overall portfolio TRC test results would have to be greater than 1.0 to 


proceed.   


 


The Portfolio Level analysis includes the costs for the proposed investment in Conservation 


Education and Outreach, in Joint Initiatives, in Innovative Technologies, NGV and Measurement 


and in Trade Relations, but does not include any accounting for energy savings benefits from 


these afore-mentioned activities.  In the case of Conservation Education and Outreach and 


Trade Relations, the Companies propose to monitor the effectiveness of these two initiatives 


through awareness tracking.  In the case of the Conservation Education and Outreach initiative, 


the Companies would include a significant Advertising Tracking and Customer Research 


component in this communications program so as to gauge the effectiveness of both the 


messaging and the media being employed.  In the case of Trade Relations, targeted trades 
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groups would be surveyed annually so as to monitor the effectiveness of the Companies’ 


outreach and training efforts with these trades groups.  In both cases, the Companies would 


hope to develop an understanding of energy savings from these initiatives between now and 


2010, with a view to including energy savings as a benefit in future analyses. 


 


In the Joint Initiatives program area, the traditional DSM cost-benefit tests for the Affordable 


Housing Sector may not provide for a high enough level of financial incentive to spur efficiency 


upgrades.  The initial comments from the Working Group for DSM for Affordable Housing that 


Terasen Gas is leading indicate that in order to be effective, energy efficiency programs for this 


sector must provide a financial incentive that covers almost the entire cost of an equipment 


upgrade, rather than just a portion of the increment for efficient equipment.  To give a specific 


example, incentives for furnace upgrades for this sector may need to cover the entire cost of a 


new furnace rather than just a portion of the cost differential between an Energy Star furnace 


and a mid-efficiency furnace.  The Terasen Utilities are of the view at this time, that the 


Companies should not act alone as a social instrument, but rather in concert with others, to 


establish a DSM program for Affordable Housing. Currently the Terasen Utilities anticipate that 


funding for such a program, over and above the amounts requested by the Companies with this 


Application, would be made available by Government as a matter of social policy. Alternatively, 


additional funding could be sought by the Companies in a separate, future application to the 


Commission, if the findings of the Terasen Utilities and the Working Group suggest this is a 


viable alternative.  The Working Group for DSM for Affordable Housing that the Terasen Utilities 


are leading will continue to find a way to measure the costs and benefits of incentives, as well 


as find ways to actually deliver energy efficiency upgrades, to this unique sector. 


 


In the case of the Innovative Technologies and Measurement components of the proposed 


funding (refer to Section 6.9), the relative newness of some of these technologies under 


consideration mean that equipment costs are high due to low market penetration.  Further, good 


data on energy savings from deploying these new technologies in the Companies’ service area 


may not be available due again to the relative newness of the technology.  The Companies 


propose that programs in this area would be in the nature of pilot programs, where installations 


are restricted in both number and by geography, so as to give the Companies a better 


understanding of the costs and benefits of these newer technologies.   
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In the case of the Natural Gas Vehicles components of the proposed funding (refer to Section 


6.9) the Companies suggest that a simple payback analysis would be appropriate, given the low 


penetration of these vehicles in the marketplace.   


 


Proposal to Exclude Free Rider Effects  
Table 6.13 below shows the results of the standard Demand Side Management cost-benefit 


tests for the proposed Residential and Commercial Energy Efficiency and Residential Fuel 


Switching initiatives for the Terasen Utilities, including free rider effects, as well as Portfolio level 


results. Free riders are customers who participate in a program, but would have undertaken the 


same conservation actions even if the program were not offered. The cost-benefit analysis 


presented in Tables 6.13 and 6.13a below includes the impact of the carbon tax on customer 


savings.  Further detail on cost-benefit tests can be found in Appendix 11,”EEC Portfolio Cost-


Benefit Results”. 


 
Table 6.13 - Cost-Benefit Results for EEC Portfolio including Free Rider Factor 
 


  


RatePayer 
Impact 
Measure Utility Participant


Total 
Resource 
Cost TRC benefit 


Residential Energy 
Efficiency 0.6 2.6 14.4 2.4 $15,048,000
Residential Fuel Subsitution 1.2 FS 0.9 2.5 $37,723,000
Commercial Energy 
Efficiency 0.7 3.3 8.1 3.7 $108,512,000
Portfolio Level 0.5 1.4 8.7 2.9 $139,448,000


 


 


Please note that the analysis above accounts for free rider effects, meaning that the companies 


have endeavored to apply a notional free ridership factor.   


 


Although the cost-benefit test results shown above in Table 6.13 include a net-to-gross or “free 


ridership” factor, the Companies propose that the requirement to net out energy savings 


resulting from the participation of “free riders” be eliminated from the cost/benefit analyses for 


EEC programs in British Columbia.  Table 6.13a below shows the cost-benefit test results 


excluding a free rider factor, where the benefits are the gross energy savings from the EEC 


activity. 
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Table 6.13a - Cost-Benefit Results for EEC Portfolio excluding Free Rider Factor  
 


  


RatePayer 
Impact 
Measure Utility Participant


Total 
Resource 
Cost TRC benefit 


Residential Energy 
Efficiency 0.6 3.5 13.7 3.1 $23,456,000
Residential Fuel Subsitution 1.2 FS 0.8 2.4 $41,648,000
Commercial Energy 
Efficiency 0.7 3.8 7.9 3.9 $121,880,000
Portfolio Level 0.6 1.6 8.6 3.1 $165,149,000


 


 


The proposed threshold TRC test results both increase slightly when free rider factor is 


excluded from the cost-benefit tests, because the savings or benefits from EEC activity are 


expressed as 100% of the gross energy savings from the EEC activities.  The overall TRC ratio 


increases for the same reason.   


 


Free rider ratios are the subject of great debate as there is no definitive method to determine the 


number of free riders in a program.  The methodology and reporting of free riders is subjective, 


even when program participants are surveyed regarding a program’s influence over their 


purchase decisions.  Free rider rates are notional.  Further, the net-to-gross ratio of energy 


savings from EEC activity is complicated by “free driver” effects.  The free driver effect is very 


difficult to quantify, but it will tend to cancel out the free rider effect.  If the goal of municipal, 


provincial and federal policies is to reduce energy consumption overall, programs that help to 


achieve these goals should be evaluated based on gross energy savings, regardless of program 


participant motivation.   The Companies believe that if a program participant receives an 


incentive for undertaking an activity that results in a desirable energy outcome, it should be the 


outcome that matters, not the way in which it was achieved. Including, the notional effects of 


free riders in the cost-benefit tests serves to reduce the number of programs that can be offered 


and consequently reduces the overall energy savings that customers will be able to realize 


through EEC programs. The Companies are of the view that the inclusion of the effects of free 


riders in the cost-benefit test for EEC programs distorts the value of EEC programs and is 


counter to the objectives of the energy plan. 
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Attribution 


It is possible, as a matter of practice regarding cost-benefit tests for DSM programs, for utilities 


to include savings resulting from, or attributed to the projected introduction of regulation 


resulting from certain EEC programs.  This is a practice known as “attribution”.  The cost-benefit 


test results that the Terasen Utilities have completed in support of its proposed slate of 


programs, as shown above in Tables 6.13 and 6.13a, do not include savings related to 


attribution. However, with this Application, the Companies seek approval to include attribution 


savings in its cost-benefit tests in the future, at the point in time which new regulations go into 


effect. Specifically the Companies propose that once a proposed regulation and implementation 


date for minimum efficiency standards for an appliance or building or energy system is 


announced by a regulating body, the Companies be permitted to attribute savings to market 


transformation programs for that particular appliance, building or energy system in its cost-


benefit tests at that time. The attribution rates proposed by the Company, which it is seeking 


approval for with this Application, for any such future regulation are outlined in Table 6.13b 


below. 
 
Table 6.13b - Attribution Rates 
 
Regulation 
Year


Percentage of Savings 
Attributed to Program


1 5
2 4
3 3
4 2
5 1


0
0
0
0
0  


 


Results 
The Companies believe that the cost-benefit results for the proposed EEC expenditure in this 


Application are under-stated, because the benefits used in the calculations include free-riders, 


effectively reducing the net energy savings, and exclude attribution effects, as well as excluding 


savings from the proposed expenditure on Joint Initiatives, Trade Relations, Conservation 


Education and Outreach and Innovative Technologies, Measurement and NGV.  However, even 


with this approach, which could be considered conservative, the Total Resource Cost test result 


for the EEC portfolio as a whole is positive, with a ratio of 2.9., and a net financial benefit of 
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$139.4 million.  If free rider effects are excluded, as the Companies are proposing, the EEC 


portfolio has a TRC ratio of 3.1 and a net financial benefit of $165.1 million. 


 


6.14. Reporting and Stakeholder Group 
 
The Companies recognize the need for accountability for the funds approved for EEC programs.  


This section describes the type of reporting on EEC programs that the Companies are 


proposing, as well as the formation of an EEC Stakeholder Group to provide the Companies 


with input on EEC activity.  The Terasen Utilities believe that the proposals below should 


provide the Commission and stakeholders with an adequate level of comfort that the funds are 


being well-spent. 


6.14.1. Reporting 
 
It is anticipated that the Companies’ Executive Team will approve the EEC activity for the 


upcoming year early in that year, permitting the Companies to file an Annual EEC Report with 


the Commission by the end of the first quarter every year.  The Report would detail program 


activity, expenditures, and cost-benefit results for the previous year, as well as describe 


program activity and provide forecasts for the upcoming year.   


6.14.2. Stakeholder Group 
 
The Companies believe that engaging an EEC stakeholder group to guide and inform the 


Companies’ EEC activities will be a key success factor.  The Companies have discussed this 


Application at a high level with Regulatory Stakeholders (those that have historically intervened 


in the Terasen Utilities’ regulatory proceedings).  In the event that the relief sought is granted, 


the Companies would form and engage an EEC stakeholder group with membership 


representing both TGI and TGVI from the following areas: 


• Provincial and municipal governments 


• Non-Governmental Organizations 


• Consumer advocates, representing residential customers 


• Affordable housing advocates, representing the low-income sector 


• Commercial customers 


• Trade organizations 
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• Equipment manufacturers 


• Other utilities 


 


The Companies intend to hold annual EEC workshops with stakeholders, at which the 


Companies would present updates on program progress.  The workshops would also be a 


forum for stakeholder input on developing new programs and refining existing programs, as well 


as providing some opportunity for oversight and comment by the Stakeholders on the 


Companies’ EEC activity.  The Companies would consider consolidating the Terasen Utilities’ 


stakeholder activity with that of other utilities and the Province, in order to avoid potential 


“stakeholder fatigue”. 
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7. Customer Impacts, Benefits and Advancement of 
Government Energy Objectives 


 
This Section examines how customers will benefit from EEC programs and also how this 


Application advances government’s energy objectives.  


 


The programs contemplated in this EEC Application are expected to provide the following 


outcomes: 


 


• Provide customers access to a wider variety of energy efficiency and conservation 


incentive programs, assisting them to reduce energy consumption, thereby lowering 


customer energy bills and reducing the individual and societal impacts associated with 


energy use.  


• Expand the range of customers for whom energy efficiency and conservation programs 


are available.  For example, the commercial program portfolio is proposal is a significant 


expansion over the Companies’ current efforts, and in the residential sector, funding is 


contemplated specifically for DSM for Affordable Housing, as outlined in the Section  


6.6 


• Provide education for customers and the public at large about energy and conservation 


issues, leading to customers making more informed choices about energy equipment 


and actions, as outlined in the proposal received from Wasserman and Partners, 


attached as Appendix 8 


• Recognize the need to maintain a competitive cost for using natural gas an energy 


source, thus maintaining the energy balance in the province, and ensuring that 


customers have a wide variety of cost-competitive energy sources to choose from 


• Support  BC Hydro and FortisBC in achieving their conservation goals, through both 


incidental electrical savings from such items as efficient motors in efficient natural gas 


appliances, and through the residential fuel switching measures proposed herein, thus 


helping to minimize the need for the customers of the electric utilities to invest in 


additional generation and transmission infrastructure 


• Recognize the continued value in adding efficient cost-effective customers to the 


Terasen Utilities distribution system, keeping the use of natural gas and other energy 


forms competitive for all customers 
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• Recognize that individual metering technologies can help to inform customers as to their 


individual consumption, which is shown to lead to reduced overall consumption of up to 


30%31, as noted in Section 7.3 


• Encourage the utilization of new and alternative technologies that have not to date 


enjoyed strong market penetration in British Columbia 


• Support the development and training of skilled tradespeople that are fluent in the merits 


of conservation and efficient technology 


7.1. 


                                                


Customer Savings 
 


The portfolio of EEC measures that the Companies contemplated in this Application will help 


customers use energy more efficiently and wisely.  This will have the effect of reducing a 


customer’s energy costs. 


7.1.1. Expected Effect on Consumption and Associated Bill Impact 
 


The Terasen Utilities believe that, by targeting the program areas identified in Table 1.4.1a, the 


energy savings from the proposed increase in expenditure and activity are likely to be 


significant.  The estimated present value of the savings from energy efficiency is almost 10 


million GJs over the lives of the various measures proposed, while the fuel switching activity 


being proposed is estimated to result in additional load of approximately 2.3 million GJs (present 


value).  The anticipated net present value of the energy savings from the energy efficiency and 


fuel-switching activity being proposed in this Application is approximately 7.7 million GJs.  This 


does not include potential savings arising from Conservation Education and Outreach, Joint 


Initiatives, or Innovative Technologies, NGV and Measurement program areas. 


 


The increased level of EEC spending contemplated in this Application, as compared to the 


existing funding levels, will provide customers greater opportunities to realize energy savings. 


The graph below (Figure 7.1.1) suggests the magnitude of the opportunity for additional natural 


gas energy efficiency and conservation activity that is being foregone at the current DSM 


expenditure levels (figures are nominal).   


 
 


31  Article, “The installation of meters leads to permanent changes in customer behaviour”, Lars Gullev 
and Michael Poulson, “News from DBDH”, March 2006 
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Figure 7.1.1 - Potential Savings from Increased EEC Activity by the Terasen Utilities 
 


Cumulative Annual Savings - Current Level vs. EEC Proposal
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This section of the Application addresses customer’s rates if funding level increases are 


approved.  


 
There is also a benefit associated with reduced Carbon Tax costs, which is discussed in the 


context of GHG emission reductions below. 


7.1.2. Revenue Requirements and Rate Impacts 
 


Below is detail information about how the funding request of an additional $40.696 million for 


TGI and $7.336 million for TGVI will impact revenue requirements for each utility and 


customers. 


 


The TGI PBR Extended Settlement includes DSM funding totaling $3.124 million ($1.50 million 


for incentives and $1.624 million for expense), in each of 2008 and 2009. Similarly, TGVI RR 


Extended Settlement includes DSM funding totaling $1.150 million ($0.650 million for incentives 


and $0.500 million for expense), in each of 2008 and 2009. The respective Extended 


Settlements specify how these DSM related expenditures are to be included in revenue 


requirements and rate determinations for 2008 and 2009. The two year total (2008 plus 2009) of 
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DSM related expenditures for both Companies that are included in the Extended Settlements is 


$8.548 million ($3.124 million *2 plus $1.15 million *2).  The Companies’ current approved EEC 


expenditures are outlined in Table 7.1.2 below. 


 


The Companies are proposing incremental EEC/DSM expenditures over three years of $40.696 


million for TGI and $7.366 million for TGVI.  On a combined basis, the total additional funding 


for the three years ending 2010 over and above the approved levels stipulated in Extended 


Settlements for the two years ending 2009 is $48.062 million, bringing the three year total for 


both Companies to $56.61 million.   This information, in addition to the proposed amounts to be 


charged to the deferral account and O&M expense, is summarized in Table 7.1.2.1, below. 


 
Table 7.1.2.1 – Current, Proposed, and Incremental EEC expenditures, by Utility ($000’s) 


2008 2009 2010 Total
Currently Approved Expenditures


TGI - Expense $1.62 $1.62 $0.00 $3.25
TGI - Incentives $1.50 $1.50 $0.00 $3.00
Total TGI $3.12 $3.12 $0.00 $6.25


TGVI - Expense $0.50 $0.50 $0.00 $1.00
TGVI - Incentives $0.65 $0.65 $0.00 $1.30
Total TGVI $1.15 $1.15 $0.00 $2.30


Combined - Expense $2.12 $2.12 $0.00 $4.25
Combined - Incentives $2.15 $2.15 $0.00 $4.30
Total Combined TGI & TGVI $4.27 $4.27 $0.00 $8.55


Incremental Expenditures as proposed
TGI - Incentives $10.87 $12.63 $17.20 $40.70
TGVI - Incentives $1.68 $1.89 $3.79 $7.37
Total Combined TGI & TGVI Incentives $12.55 $14.52 $20.99 $48.06


Total Proposed EEC Expenditures


TGI - Expense $1.62 $1.62 $0.00 $3.25
TGI - Incentives $12.37 $14.13 $17.20 $43.70
Total TGI $14.00 $15.75 $17.20 $46.94


TGVI - Expense $0.50 $0.50 $0.00 $1.00
TGVI - Incentives $2.33 $2.54 $3.79 $8.67
Total TGVI $2.83 $3.04 $3.79 $9.67


Combined - Expense $2.12 $2.12 $0.00 $4.25
Combined - Incentives $14.70 $16.67 $20.99 $52.36
Total Combined TGI & TGVI $16.83 $18.80 $20.99 $56.61  
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The result of the mechanics described above based on the EEC expenditures proposed with 


this Application, the Companies expect that total EEC expenditures of $14.702 million ($16.826 


less $1.624 less $0.500) will be added to the deferral accounts of the Terasen Utilities in 2008 


on a before tax basis. For 2009, in aggregate, the Companies expect that $16.671 million 


($18.795 million less $1.624 less $0.500) will be added to the deferral accounts of the Terasen 


Utilities on a before tax basis. The deferral accounts will be included in rate base, on an after tax 


basis and 2009 amortizations will equal one-twentieth of the forecast balance in the deferral 


account at December 31, 2008.  


 


Terasen Gas Inc. 
 


As part of TGI 2008 revenue requirement there is a total of $3.124 million per year for EEC 


activity. Over a two year time period 2008-2009 as per Extended Settlement a total of $6.248 


million could be spent on EEC activity. Therefore, the incremental funding request for EEC 


activity over three years would be $40.696 million for TGI.  Impact of this incremental funding on 


TGI revenue requirement is shown in Table 7.1.2.2.  


 







Line 
No. Particulars 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020


1        Current DSM
2        Beginning of Year Balance 1,526$     754$       370$       17$         -$            -$            -$            -$            -$            -$            -$            -$            -$            
3        Additions -              -              -              -              -              -              -              -              -              -              -              -              -              
4        Tax Adjustment -              -              -              -              -              -              -              -              -              -              -              -              -              
5        Net Additions -              -              -              -              -              -              -              -              -              -              -              -              -              
6        Amortization (772)        (384)        (353)        (17)          
7        End of Year Balance 754          370         17           -              -              -              -              -              -              -              -              -              -              
8        
9        New EEC


10      Beginning of Year Balance -              8,537      17,999    29,287    27,756    26,224    24,692    23,160    21,628    20,097    18,565    17,033    15,501    
11      Additions 12,372     14,128    17,196    -              -              -              -              -              -              -              -              -              -              
12      Tax Adjustment (3,835)     (4,238)     (4,987)     -              -              -              -              -              -              -              -              -              -              
13      Net Additions 8,537       9,890      12,209    -              -              -              -              -              -              -              -              -              -              
14      Amortization -              (427)        (921)        (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     
15      End of Year Balance 8,537       17,999    29,287    27,756    26,224    24,692    23,160    21,628    20,097    18,565    17,033    15,501    13,970    
16      
17      Total Deferred DSM
18      Beginning of Year Balance 1,526       9,291      18,369    29,304    27,756    26,224    24,692    23,160    21,628    20,097    18,565    17,033    15,501    
19      Additions 12,372     14,128    17,196    -              -              -              -              -              -              -              -              -              -              
20      Tax Adjustment (3,835)     (4,238)     (4,987)     -              -              -              -              -              -              -              -              -              -              
21      Net Additions 8,537       9,890      12,209    -              -              -              -              -              -              -              -              -              -              
22      Amortization (772)        (811)        (1,274)     (1,549)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     (1,532)     
23      End of Year Balance 9,291       18,369    29,304    27,756    26,224    24,692    23,160    21,628    20,097    18,565    17,033    15,501    13,970    
26
27 Cost of Service
28 Operating & Maintenance Expense 1,624$     1,624$    -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            
29 Amortization Expense 772          811         1,274      1,549      1,532      1,532      1,532      1,532      1,532      1,532      1,532      1,532      1,532      
30 Income Tax Expense 420          526         814         961         935         917         898         880         862         843         825         806         788         
31 Earned Return 404          1,034      1,782      2,133      2,018      1,904      1,789      1,675      1,560      1,445      1,331      1,216      1,102      
32 Total Cost of Service 3,221$     3,995$    3,871$    4,643$    4,485$    4,352$    4,219$    4,086$    3,953$    3,820$    3,687$    3,554$    3,421$    
33 Volume (TJ/year) 139,909 141,993 143,432 145,157 146,805 148,459 150,068 151,673 153,211 154,644 155,987 157,296 158,554
34 Cost $/GJ $0.0230 $0.0281 $0.0270 $0.0320 $0.0306 $0.0293 $0.0281 $0.0269 $0.0258 $0.0247 $0.0236 $0.0226 $0.0216  
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Table 7.1.2.2 TGI - Impacts of Total EEC Expenditure on Annual Revenue Requirements ($000’s) 
 
2008-2020 
Amortization Period 20 Years 
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This increase in revenue requirement has the greatest impact on annual customer costs in 2011 


when rates will increase by $.032/GJ. Based on a TG LML residential customer this would 


increase the cost per customer approximately $3.20 in 2011 based on 100 GJ of annual 


consumption. 


 


Terasen Gas (Vancouver Island) Inc. 
 


As part of TGVI 2008 revenue requirement there is a total of $1.15 million per year for EEC 


activity. Over a two year time period 2008-2009 as per Extended Settlement a total of $2.3 


million could be spent on EEC activity. Therefore, the incremental funding request for EEC 


activity over three years would be $7.367 million for TGVI. Impact of this incremental funding on 


TGVI  revenue requirement is shown in Table 7.1.2.3 


  







Line 
No. Particulars 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020


1       Current DSM
2       Beginning of Year Balance 195$        -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            
3       Additions -               -              -              -              -              -              -              -              -              -              -              -              -              
4       Tax Adjustment -               -              -              -              -              -              -              -              -              -              -              -              -              
5       Net Additions -               -              -              -              -              -              -              -              -              -              -              -              -              
6       Amortization (195)         
7       End of Year Balance -               -              -              -              -              -              -              -              -              -              -              -              -              
8       
9       New EEC


10     Beginning of Year Balance -               1,608      3,307      5,831      5,527      5,223      4,919      4,615      4,311      4,007      3,703      3,399      3,095      
11     Additions 2,330       2,543      3,793      -              -              -              -              -              -              -              -              -              -              
12     Tax Adjustment (722)         (763)        (1,100)     -              -              -              -              -              -              -              -              -              -              
13     Net Additions 1,608       1,780      2,693      -              -              -              -              -              -              -              -              -              -              
14     Amortization -               (80)          (169)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        
15     End of Year Balance 1,608       3,307      5,831      5,527      5,223      4,919      4,615      4,311      4,007      3,703      3,399      3,095      2,791      
16     
17     Total Deferred DSM
18     Beginning of Year Balance 195          1,608      3,307      5,831      5,527      5,223      4,919      4,615      4,311      4,007      3,703      3,399      3,095      
19     Additions 2,330       2,543      3,793      -              -              -              -              -              -              -              -              -              -              
20     Tax Adjustment (722)         (763)        (1,100)     -              -              -              -              -              -              -              -              -              -              
21     Net Additions 1,608       1,780      2,693      -              -              -              -              -              -              -              -              -              -              
22     Amortization (195)         (80)          (169)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        (304)        
23     End of Year Balance 1,608       3,307      5,831      5,527      5,223      4,919      4,615      4,311      4,007      3,703      3,399      3,095      2,791      
24     
27 Cost of Service
28 Operating & Maintenance Expense 500$        500$       -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            
29 Amortization Expense 195          80           169         304         304         304         304         304         304         304         304         304         304         
30 Income Tax Expense 100          66           126         190         186         182         179         175         171         168         164         160         157         
31 Earned Return 67            184         342         425         402         379         356         334         311         288         266         243         220         
32 Total Cost of Service 862$        830$       637$       918$       892$       865$       839$       813$       786$       760$       733$       707$       681$       
33 Volume  (TJ/year) 12,282 12,649 13,018 13,415 13,873 14,254 14,590 14,925 15,246 15,543 15,809 16,053$  16,280$  
34 Cost $/GJ $0.0702 $0.0656 $0.0489 $0.0684 $0.0643 $0.0607 $0.0575 $0.0544 $0.0516 $0.0489 $0.0464 $0.0440 $0.0418  
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Table 7.1.2.3 TGVI – Impacts of Total EEC Expenditure on Revenue Requirements ($000’s) 
 
2008-2020 
Amortization Period 20 Years 
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This increase in revenue requirement has the greatest impact on customer rates in 2011 when 


costs will increase by approximately $0.0684/GJ.  Based on a TGVI residential customer this 


would increase the cost per customer by approximately $4.104 in 2011 based on 60 GJ of 


annual consumption. 


 


7.2. Greenhouse Gas Emission Reductions 
 
One of “government’s energy objectives” that must be considered by the Commission in 


reviewing an application under section 44.2 is “to encourage public utilities to reduce 


greenhouse gas emissions”.  The following Section discusses some of the estimated results in 


terms of energy and Greenhouse Gas (“GHG”) or Carbon Dioxide equivalent (“C02e”) savings 


anticipated from the overall portfolio of EEC activity presented in this Application.   


 


The energy efficiency activities outlined herein will also result in a relative reduced consumption 


of natural gas and in some measures, electricity as well, in turn reducing GHG emissions. Since 


natural gas has lower associated greenhouse gas and air contaminant emissions than many 


other energy sources, including propane, fuel oil, transportation petroleum, and electricity 


created using thermal electricity generation, efficient use of natural gas in the right applications 


will further support British Columbia’s environmental aspirations.  This Application therefore 


includes a request for funding to support fuel switching activity to encourage the adoption of 


natural gas taking the place of more environmentally detrimental alternatives.  Since 


environmental issues have local, provincial and global implications, the Companies support an 


end-to-end analytic approach and conclude that using natural gas in specific end uses has a 


lower overall regional GHG impact than using other energies including electricity for those same 


end uses.   


 


The Companies believe that the province’s GHG reduction goals are best achieved by optimally 


utilizing other environmentally responsible alternative energy resources, including natural gas, 


to avoid or defer as much new electrical load as possible and preserve existing resources for 


the greatest value uses.  Since B.C.’s electrical grid is integrated with the larger grid in Western 


North America, the efficient direct end use of natural gas and other energy sources in BC results 


in regionally lower GHGs, as it reduces the need for electricity imports from jurisdictions where 
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the marginal source of generation is coal or gas fired, and makes power from lower impact 


sources such as hydroelectric facilities available to the remainder of Western North America.   


 


This Application includes a request for funding for fuel switching and innovative technology 


activities that drive change from higher-carbon fuel sources or avoid requirements for increased 


electricity consumption resulting in lower GHG and air contaminant emissions for the region. 


 


Table 7.2 below details the overall natural gas, electricity and GHG savings resulting from the 


proposed increase in EEC expenditure. 
 
Table 7.2 - Energy Savings by Activity by Sector by Utility 
 


Consumption Impact 


Sector and Activity
Natural Gas 
(GJ)


GHG Impact 
(tonnes C02e)


Electricity 
(MWh)


GHG Impact 
(tonnes CO2e)


TGI Residential Energy Efficiency (2,087,000) (105,790) (41,000) (22,550)
TGI Residential Fuel Switching 831,000 42,123 (174,000) (95,700)
TGI Commercial Energy Efficiency (6,858,000) (347,632) (511,000) (281,050)
TGVI Residential Energy Efficiency (181,000) (9,175) (4,000) (2,200)
TGVI Residential Fuel Switching 1,446,000 73,298 (376,000) (206,800)
TGVI Commercial Energy Efficiency (833,000) (42,225) (69,000)            (37,950)
Subtotal - Energy Efficiency (9,959,000) (504,822) (625,000) (343,750)
Subtotal - Fuel Switching 2,277,000 115,421 (550,000) (302,500)
Totals (7,682,000) (389,401) (1,175,000) (646,250)  
 


These results reflect the present value of energy consumption impacts over the life of the 


measures proposed for implementation over the 2008 – 2010 timeframe.  The CO2e factors that 


used were 0.05069 tonnes/GJ for natural gas and 550 tonnes/GWh for electricity32.   The results 


do not include energy savings projections for the proposed Joint Initiatives, for the Conservation 


Education and Outreach funding, for the Trade Relations activity, or for savings arising from 


funding for Innovative Technologies, NGV and Measurement.  It is clear from this table that 


customers would save a significant amount resulting from energy savings and avoided carbon 


tax impacts.  A calculation, using a value of $11/GJ as the customers’ avoided cost of natural 


gas, and the current residential electrical rate of 6.55 cents/KWh, and the proposed carbon tax 


on natural gas at $10/tonne is presented in Table 7.2a below. 


 


 


                                                 
32 BC Hydro, 2007 Conservation Potential Review, Summary Report, Date Nov 20, 2007, page 12 
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Table 7.2a – Potential Customer Bill Impacts, by Activity 
 


Natural Gas Electricity


Activity Description
Consumption 
(GJ) Bill Impacts


GHG Impact 
(tonnes C02e)


Carbon Tax 
Impact


Consumption 
(MWh) Bill Impact


GHG Impact 
(tonnes 
CO2e)


Energy Efficiency -9,959,000 -$109,549,000 -504,822 -$5,048,217 -625,000 -$40,937,500 -343,750
Fuel Switching 2,277,000 $25,047,000 115,421 $1,154,211 -550,000 -$36,025,000 -302,500
Totals -7,682,000 -$84,502,000 -389,401 -$3,894,006 -1,175,000 -$76,962,500 -646,250


 
 


Using an avoided cost more reflective of marginal cost for electricity of 8.8 cents/KWh, financial 


savings from electricity conservation are even more significant at $103.4 million.  More detail on 


savings resulting from specific program areas can be found in Appendix 11. 


 


7.3. 


                                                


Government’s Energy Objective of Promoting Demand Side 
Management 


 


One of government’s energy objectives under section 44.2 is the promotion of demand side 


measures.   This Application supports government’s energy objectives in several ways.  Below 


is detailed support of how EEC this Application supports government’s energy objective of 


promoting DSM, with reference to related Policy Actions from the BC Energy Plan from 2007. 


7.3.1. Policy Action #1:   
 


“Set an ambitious conservation target, to acquire 50 per cent of BC Hydro’s 


incremental resource needs through conservation by 2020”33


 


Both the energy efficiency and fuel switching activities detailed in Section 6 support this Policy 


Action.  Natural gas energy efficiency programs reduce customers’ energy bills, making the 


choice of natural gas for space and water heating a more attractive option.  This is important 


because natural gas is a more efficient fuel source for these end uses, and incenting British 


Columbians to install natural gas space and water heating helps to reduce BC Hydro’s need for 


incremental electricity resources.  Actively encouraging both new and existing customers to 


 
33  The BC Energy Plan:  A Vision for Clean Energy Leadership, “Energy Conservation and Efficiency 


Policies”, page 1 
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choose efficient natural gas end uses through fuel switching programs also reduces BC Hydro’s 


need to add incremental resources.   


 


7.3.2. Policy Action #2:    
 


“Ensure a coordinated approach to conservation and efficiency is actively pursued in 


British Columbia”34


 


The Terasen Utilities have enjoyed partnerships delivering incentive, education and training 


energy efficiency programs with BC Hydro and FortisBC, the Province, the federal government, 


manufacturers, industry associations, non-profit organizations and local governments.  


Examples would be the financial contributions made by BC Hydro and FortisBC to the Variable 


Speed Motor component of TGI’s Energy Star Heating System upgrade program, and the 


Companies’ participation in incentives for gas-heated homes in the BC Hydro PowerSmart New 


Homes Program.  The Terasen Utilities have worked with the Ministry of Energy Mines and 


Petroleum Resources (“MEMPR”) under a Contribution Agreement from the Opportunities 


Envelope, and at the Federal level, have enjoyed financial contributions by NRCan to various 


programs including the Efficient Boiler Program, the Residential New Construction Heating 


Program, the Switch and Save Program and the Think Grand Program.   The Terasen Utilities 


also participate in research programs led by other utilities and by government agencies, helping 


to co-fund research initiatives.  Furnace and boiler manufacturers have joined in the Terasen 


Utilities’ Energy Star Heating Upgrade (for TGI) and Energy Bandit (for TGVI) programs to offer 


coupons to customers, piggybacking on the Companies marketing channels for these programs.  


TGI funds the first year of Destination Conservation, a conservation program aimed at schools 


and delivered by the Pacific Resource Conservation Society, a non-profit group.  More funding 


for the initiatives outlined, and requested with this Application would allow the Companies to 


expand its incentive and education program efforts, in partnership with other entities offering 


effective joint programs.    


 


The Companies’ ability to expand joint program offerings today is limited by the available 


funding; current EEC funding levels for the Terasen Utilities are completely consumed by the 


                                                 
34  The BC Energy Plan:  A Vision for Clean Energy Leadership, “Energy Conservation and Efficiency 


Policies”, page 2 
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fairly limited programs currently offered.  Partnerships and coordinated efforts benefit customers 


by minimizing the Companies’ investment in marketing, promotion and communications for 


programs, and by lessening the amount of market confusion by combining multiple offerings 


from different entities into one combined program offering aimed at a particular market segment.  


The Companies are actively participating in consultations being conducted by the MEMPR on 


coordination of energy efficiency activity in the province.  However without additional funding, 


the Terasen Utilities would not be in a position to implement coordinated programs that are 


incremental to current levels of DSM activity. Examples of potential programs include appliance 


programs in partnership with the electric utilities so that gas customers have the same access to 


appliance incentives as electric customers, and participation in a potential provincial initiative to 


fund post-retrofit home energy audits. 


 


One important aspect of coordination is the alignment of DSM treatments, practices and 


protocols across the utilities in British Columbia.  With this Application, the Companies are 


proposing and requesting approval for a financial treatment for EEC expenditure that is more 


closely aligned with that used by BC Hydro and Fortis BC, namely to treat EEC expenditures as 


capital, by way of a Regulatory Deferral Account to be amortized over a twenty year period.   


  


7.3.3. Policy Action #3:   
 


“Encourage utilities to pursue cost effective and competitive demand side 


management opportunities”35


 


In May 2006, the Terasen Utilities received the CPR from Marbek.  The goal of the CPR was to 


identify, at a very high level, the potential for natural gas EEC opportunities in British Columbia.  


In March 2007, the Terasen Utilities engaged Habart to review and refine the assumptions in the 


2006 CPR, in order to arrive at a deeper understanding of both energy efficiency and fuel 


switching potential.  The Application reflects the findings of the Habart’s report, which quantified 


further all the cost-effective traditional DSM measures in the residential and commercial sectors 


available to the utility.  This Application reflects a request for funding for costs for all the cost-


effective measures in the Habart report.  Cost-effective demand-side investments are defined in 


                                                 
35  The BC Energy Plan:  A Vision for Clean Energy Leadership, “Energy Conservation and Efficiency 


Policies”, page 2 
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the Policy Action as “those that are equal to or lower in cost than supply side resources” and 


certainly both the energy efficiency and fuel switching measures delineated in the Habart report 


meet that criteria.   


 


The Policy Action also encourages utilities to develop a diversified portfolio of programs, and the 


proposed areas of program activity in this EEC Application cover residential and commercial 


customers, for both retrofits and new construction. Figures 7.3 and 7.3a show gas volumes for 


residential and commercial customers, as well as residential and commercial customer counts.   
 
Figure 7.3 - Number of accounts by customer type (TGI and TGVI) 
 


Terasen Utilities - accounts by type


842,291


91,125


Residential
Other


 
Source:  Application by the Companies for a CPCN for Mt. Hayes LNG Storage Facility, June 5, 2007, Appendix D – TGVI Demand 
Forecast Details (excluding ICP and the VIGJV), page 1-2, and Appendix E – TGI Demand Forecast Details Base Demand Scenario 
page 1-6 
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Figure 7.3a - Gas volumes by customer type (TGI and TGVI) 


Terasen Utilities - accounts by volume (TJ)


80,199


114,056


Residential
Other


 
Source:  Application by the Companies for a CPCN for Mt. Hayes LNG Storage Facility, June 5, 2007, Appendix D – TGVI Demand 
Forecast Details (excluding ICP and the VIGJV), page 1-2, and Appendix E – TGI Demand Forecast Details Base Demand Scenario 
page 1-6 
 


While residential customers comprise the greatest number of accounts, the non-residential 


customers (“other” in the graphs above) comprise the greatest volume of gas consumed.  It is 


one of the goals of this Application to increase the number of programs and initiatives available 


to all customers, be they residential or commercial, so that the Companies can make cost-


effective DSM programs available to the greatest number of residential customers, as well as 


offering programs to the non-residential customer segment which could provide the greatest 


“bang for the buck” in terms of consumption reductions.  Further, the EEC Application requests 


$1 million annually for “Joint Initiatives”, one of which is Demand Side Management for the 


Affordable Housing sector.  (Joint Initiatives are discussed in more detail in Section 6.2.2)  The 


MEMPR has requested that the Terasen Utilities lead the establishment of a working group to 


deliver energy efficiency and conservation programs to the Affordable Housing sector, and this 


work is underway.   A list of members in the “DSM for Affordable Housing Working Group” is 


attached as Appendix 7.  The Working Group is focused on finding a set of common principles 


for the delivery of energy efficiency and conservation to Affordable Housing, and also in 


exploring opportunities for joint, co-funded programming for this sector.  The Terasen Utilities 


currently do not have any funding set aside for energy efficiency and conservation for Affordable 


Housing as the entire existing DSM funding is consumed by existing programs.  Energy 


efficiency and conservation for this sector would be incremental activity and therefore requires 


incremental funding, as requested with this Application.  Continuation of the Terasen Utilities’ 
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leadership of the DSM for Affordable Housing Working Group is dependent on the Companies 


having approval for increased EEC expenditure in order to undertake actual programming for 


DSM for Affordable Housing. 


 


The text for this Policy Action states that “…the Ministry will assess whether additional 


measures are needed to ensure appropriate incentives are in place to encourage investor-


owned utilities to identify and pursue cost-effective DSM programs…”.  This EEC Application 


aims to encourage shareholder investment in DSM activity through capitalization of EEC 


funding.  The proposed financial treatment is discussed in more detail in Section 6.  


 


7.3.4. Policy Action #4: 
 


“Explore with BC utilities new rate structures that encourage energy efficiency and 


conservation”36


 
In December 2007, the Commission issued Order No. G-152-07, a Decision on the Companies 


System Extension and Customer Connection Policies Review.  The Commission stated that “the 


Commission agrees with Terasen that a situation whereby potential customers who propose to 


use high efficiency appliances might fail an MX test and be required to make a contribution 


based upon their forecast consumption, whereas they would pass the test based upon their 


forecast consumption using less efficient appliances, would indeed be perverse”.37  As such the 


Commission approved the Companies’ request to incorporate a volume credit for consumption 


levels where customers install high efficiency space and water heating, with a further volume 


credit for consumption levels where new customers install high efficiency space and water 


heating and attain a LEED certification.  However, further the Commission states that, “The 


proposed increases in the [Service Line Cost] allowance are more in the nature of DSM 


programs.38  The Terasen Utilities are encouraged to apply for the approval for such programs 


in another forum, where their impact and efficiency as DSM programs can be tested.”  This 


Application constitutes such an application in that the fuel switching measures for new 


construction function as an inducement to customers, and builders and developers to select 
                                                 
36 The BC Energy Plan:  A Vision for Clean Energy Leadership, “Energy Conservation and Efficiency 


Policies”, page 3 
37  Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. System Extension and Customer 


Connection Policies Review, Decision dated December 6, 2007, page 51 
38  Ibid, page 52 
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natural gas, much as the proposed increased Service Line Cost Allowances in the System 


Extension and Customer Connection Policies Review were to function as an inducement to new 


customers. Further, this Application includes a request for funding for “Innovative Technologies, 


NGV and Measurement”.  It is anticipated that part of this particular funding envelope could be 


directed to the provision of unique individual metering solutions (involving for example, 


diaphragm meters in mini-meter cabinets at suite entrances, or advanced meters that 


communicate use directly to the consumer) in multi-family dwellings that would otherwise be 


served with a single meter.  


 


In TGI’s Application to the Commission for “Tariff Changes to allow for Thermal Metering”, dated 


May 8, 2007, TGI appended an article stating that “Providing individual suite metering has been 


shown in other jurisdictions to reduce individual consumption by up to 30%.39  The Commission 


noted in Order No. G-65-07 approving the Tariff Changes to allow for Thermal Metering that, 


“Thermal metering has been in use in other jurisdictions, and has led to demonstrably improved 


energy efficiency and conservation” and that “Thermal metering is consistent with the BC 


Energy Plan objective of encouraging energy efficiency and conservation.”40  The Companies 


are hopeful that the “Innovative Technologies, NGV and Measurement” initiatives will result in 


increased conservation due to the increased focus on measurement, in a fashion to similar to 


that experienced in individual suites as referenced above. 


  


7.3.5. Policy Action #5:  
 


“Implement Energy Efficiency Standards for Buildings by 2010”41


 


The Terasen Utilities have identified specific areas of activity that would support this Policy 


Action, and that the Companies could undertake with an increase in EEC funding, such as 


contributing to design costs for buildings operating at 60% below the Model National Energy 


Code for Buildings.  These specific areas of activity are outlined in more detail in Section 6 of 


this document. 


                                                 
39   Article, “The installation of meters leads to permanent changes in customer behaviour”, Lars Gullev 


and Michael Poulson, “News from DBDH”, March 2006 
40  British Columbia Utilities Commission Order No. G-65-07, June 14, 2007, page 1 
41  The BC Energy Plan:  A Vision for Clean Energy Leadership, “Energy Conservation and Efficiency 


Policies”, page 3 
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7.3.6. Policy Action #6:  
 


“Undertake a pilot project for energy performance labeling of homes and buildings in 


coordination with local and federal governments, First Nations, and industry 


associations”42


 


The Terasen Utilities existing DSM funding envelope does not allow for participation in new 


initiatives such as labeling.  Labeling buildings with information about building efficiency, and the 


resultant energy consumption and costs is a key part of informing the public about the 


importance of energy conservation.   As outlined in the “Joint Initiatives” discussion (Section 


6.2.2), the Terasen Utilities will pursue co-funding a pilot energy performance labeling program 


for new and existing gas-heated homes, if this Application is approved. Labeling benefits 


ratepayers by providing them with a means to compare energy consumption levels between 


homes and is discussed further in Section 6.5, as building energy consumption labeling could 


be made a requirement for participation in incentive programs, particularly in new construction. 


 


7.3.7. Policy Action #9:  
 


“Increase the participation of local governments in the Community Action on Energy 


Efficiency Program and expand the First Nations and Remote Community Clean 


Energy Program”43


 


The Terasen Utilities have supported Government’s Community Action on Energy Efficiency 


Program by participating on the program committee, and by providing funds for printing a policy 


manual that came out of this initiative.  An increase in the EEC funding available to the Terasen 


Utilities will allow the Companies to commit more time towards advocating for the adoption of 


some of the policy tools that came out of Community Action on Energy Efficiency.  As well, if the 


Application is approved, the Companies intend to contribute funding to the pool of monies to 


which Communities apply under the Community Action on Energy Efficiency, as part of the and 
                                                 
42  The BC Energy Plan:  A Vision for Clean Energy Leadership, “Energy Conservation and Efficiency 


Policies”, page 4 
43  Ibid, page 6 
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Joint Initiatives program area described in Section 6.  Participating local governments commit to 


reducing energy consumption in their own buildings, as well as in their communities, which in 


turn benefits ratepayers, partially by keeping local government energy bills and therefore 


property taxes down. 


 


7.3.8. Policy Action #10:  
 


“Ensure self-sufficiency to meet electricity needs, including insurance”44


 


Both the natural gas energy efficiency and fuel switching activities outlined in Section 6 in this 


Application will reduce the additional resources that BC Hydro would otherwise have to procure 


in the future, due to electrical efficiency co-benefits (generally motors and fans) from the 


installation of efficient natural gas equipment, as well as by avoiding suboptimal electrical load 


from heat, hot water, cooking and clothes drying. These fuel switching activities were derived 


from the CPR and are based upon programs that would be administered by the Companies.  


The CPR recently conducted by BC Hydro found that while there was significant economic 


potential for fuel switching, there was no achievable potential for BC Hydro PowerSmart to 


engage in fuel switching programs, given BC Hydro’s Power Smart program guidelines.  The 


economic potential of fuel switching in the BC Hydro CPR was found to be 24.02 PJ equivalent 


(6,674 GWh/year) by 2026 in the current gas supply cost scenario, and 11.85 PJ equivalent 


(3,293 GWh/year) by 2026 in the high gas supply cost scenario.45  The energy efficiency and 


fuel switching activities covering the time period 2008 to 2010 for which funding is being 


requested in this Application are anticipated to result in 1,174 GWh of reduced electrical load.   


 


Almost all of the natural gas that is consumed in British Columbia comes from British Columbia, 


and the Province is a net exporter of natural gas.  As noted in the BCUC’s Order G-152-07 


dated December 6, 2007, on Terasen Gas’s System Extension and Customer Connection 


Policies Review: 


                                                 
44  The BC Energy Plan:  A Vision for Clean Energy Leadership, “Electricity Policies”, page 1  
45  BC Hydro 2007 Conservation Potential Review Summary Report, Marbek Resource Consultants Ltd., 


November 2007, p. 45 
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“The Commission Panel continues to agree with Terasen that the use of natural gas (as 


opposed to electricity) for space and water heating in BC will make additional energy 


available to displace coal or gas-fired generation at the margin in the Pacific Northwest.” 


 


The Decision notes further that: 


“The Commission Panel does not, however, consider that it is the role of the 


Commission to determine governmental policy in respect of fuel choice for residential 


space and water heating.  The Commission Panel is of the view that BC Hydro and 


Terasen must resolve with the Provincial Government any “ambiguity” they perceive in 


the 2007 Energy Plan.  Accordingly, the Commission Panel makes no determinations in 


this regard.”   


 


The Commission further states that: 


“the public interest can be served by an environment in which customers in the province 


have the right to choose their fuel source; in which the cost consequences of their choice 


are transparent; and where rate design does not hinder that choice.”46   


 


In the absence of specific government policy, the Companies believe that the Terasen Utilities 


are acting in the best interests of customers, both existing and new, by encouraging the use of 


efficient natural gas appliances.  Energy efficiency programs assist existing customers by 


helping them to manage energy bills, making natural gas an attractive energy choice, keeping 


existing customers attached to the system thus maximizing the efficient use of the Companies’ 


assets.   


 


The Companies believe that encouraging natural gas energy efficiency and fuel switching 


activities support transparent consumer information and therefore helping customers to make 


the optimal decision on fuel source.  As noted in the response to BC Hydro IR No. 1, Question 1 


of the Companies’ System Extension and Customer Connection Policies Review Application, 


“Terasen does not agree with the statement that the use of natural gas to provide space and 


water heating will result in higher greenhouse gas emissions”.  Consumers that are encouraged 


to choose natural gas for space and water heating, and for cooking and clothes drying, are likely 


to cause lower GHG impacts than those consumers that choose electricity for these end uses.  
                                                 
46  Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. System Extension and Customer 


Connection Policies Review, Decision dated December 6, 2007 
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In the final argument to the Companies’ System Extension and Customer Connection Policies 


Review Application Section 27 the Companies state: 


 


“The electrical grid in British Columbia is not an island.  British Columbia is not 


isolated from the remainder of the grid in North America; the grid is 


interconnected and a significant portion of both current and new electrical 


generation in western North America is from the inefficient combustion of one 


form or energy – coal or natural gas – to create another form of energy – 


electricity.  For so long as coal or gas fired electrical generation continues to be 


the marginal source of electrical generation in western North America, the use of 


gas for space and water heating will “make additional energy available to 


displace coal or gas fired generation at the margin in the Pacific Northwest”.  


Given that production of electricity by coal and gas fired generation is less 


efficient than using gas for space and water heating, GHG emission will be 


reduced if customers use gas rather than electricity for space and water heating.” 


 


The Companies consider that information concerning comparative GHGs as well as general 


conservation messaging to support the creation of a “culture of conservation” in the province 


would likely be part of the information provided not only to program participants, but also as part 


of the larger Conservation Education and Outreach initiative, outlined in Section 6.5 of the 


Application, and in the proposal for Conservation Education and Outreach from Wasserman and 


Partners, attached as Appendix 8. 


 


The cost consequences for consumers that choose electricity and other forms of energy over 


natural gas are not transparent today.  This is especially true in the case of space heating, 


where electric baseboard heaters can be installed relatively inexpensively compared to a natural 


gas forced air or hydronic system, but will generate higher annual energy costs per unit than 


would a high efficiency natural gas heating system.   The funding for fuel switching activity that 


the Companies are proposing in this Application would help to address the disparity in capital 


costs between natural gas and electrical equipment, so as to encourage more customers to 


choose efficient natural gas appliances over their electric equivalents which would also have the 


effect of lowering regional GHGs.   


  







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 111 


7.3.9. Policy Actions 29, 30, 31, 34 and 35 regarding Alternative 
Energy47 


 


The Terasen Utilities propose to make a portion of the funding requested in this Application 


available to programs demonstrating and promoting innovative low-carbon technologies that 


provide greater expected benefits than natural gas for certain uses or under certain 


circumstances, but face some economic or educational hurdle.  The Companies recognize that 


there are new, innovative non-gas technologies available such as solar hot water pre-heating, 


that can reduce fossil fuel consumption, and support government’s policy goals, and are 


therefore requesting funding specifically for Innovative Technologies, NGV and Measurement.  


Potential programs for this funding are discussed in more detail in Section 6.9 of this document.   


 


7.3.10. Policy Actions regarding Skills Training and Labour 
Policies48 


 


In order to be successful in implementing an expanded natural gas EEC program, the support 


and training of those that actually install natural gas equipment is crucial.  Therefore, with 


increased EEC funding, the Companies would look to increase trade relations and trades 


training activity on efficient gas equipment and the optimal operation of energy efficient 


buildings.  Trades people are often the primary interface with customers at the time that the 


customer makes a purchase decision and the information that they provide to the customer can 


influence whether a customer buys a high-efficiency appliance or a standard efficiency 


appliance. It is therefore important that the Companies educate trades people on the benefits of 


high-efficiency equipment.  High-efficiency natural gas equipment can be more complex to 


install than standard efficiency equipment, therefore training of trades people on equipment is 


needed to ensure that equipment is installed safely and according to design.  Building 


operations are a key component in reducing energy consumption and GHG emissions; if a 


building has been designed to be efficient but is not being operated as it was designed, many or 


even all the benefits of that efficient design are lost.  Building operators are key players in the 


success of any energy efficiency program.  Benefits to ratepayers from an increased investment 


                                                 
47  The BC Energy Plan, A Vision for Clean Energy Leadership, “Alternative Energy Policies”, pages 1 - 4 
48  The BC Energy Plan, A Vision for Clean Energy Leadership, “Skills, Training and Labour Policies, 


pages 2 and 3 
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by the Companies in trade relations and training would include more accurate information 


received from contractors, and greater confidence that equipment is being installed as it should 


be, and that buildings will be operated as they were designed.  An additional benefit to the 


province as a whole would be a more trained and skilled workforce in the field of installing 


efficient equipment, which will in turn support the Province’s Energy Efficient Buildings initiative.   


 


If this Application is approved, the Terasen Utilities will increase its staffing levels to design, 


implement and evaluate the expanded energy efficiency and conservation program. The 


incremental costs associated with this staffing requirement is included in the total funding 


request of $56.6 million as described elsewhere in this Application. As outlined in the Habart 


report attached as Appendix 9, the level of funding requested necessitates a total staff level of 


12 in 2008, 13 in 2009 and about 21 in 2010.  Currently the Companies have 4 staff members 


spending about 60% of their time on Energy Efficiency and Conservation Activity.  Hiring and 


training these additional staff will also increase the number of skilled energy efficiency 


practitioners in British Columbia.   More detail on staffing levels included in this Application can 


be found in Section 6.11, “Staffing”. 
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8. Conclusion 
 


The Terasen Utilities have been actively, though modestly engaged in EEC activities since 1997 


with considerable success.  Since the time that these funding levels were established, the socio-


economic landscape in which the Companies operate has changed significantly.  Natural gas 


commodity prices have increased, the number of energy options from which customers can 


choose has increased, the average use of natural gas per account has decreased, and 


government and the public policy initiatives are placing a higher level of importance on 


environmental and energy use issues.  Existing programming has provided cost-effective DSM 


activity for customers; however, the opportunity exists for the Terasen Utilities to expand cost-


effective EEC.  The Companies’ believe that this Application addresses customer interests and 


government’s policy objectives through appropriate EEC programs and funding levels, while 


ensuring that investors are able to achieve appropriate returns for these services.  The funding 


sought in this Application would bring the Companies’ EEC expenditure and program offerings 


to customers more into line with other large utilities.  


 


The programs contemplated in this EEC Application are expected to provide the following 


outcomes: 


 


• Provide customers access to a wider variety of energy efficiency and conservation 


incentive programs, assisting them to reduce energy consumption, thereby lowering 


customer energy bills and reducing the individual and societal impacts associated with 


energy use.  


• Expand the range of customers for whom energy efficiency and conservation programs 


are available.  For example, the commercial program portfolio is proposal is a significant 


expansion over the Companies’ current efforts, and in the residential sector, funding is 


contemplated specifically for DSM for Affordable Housing, as outlined in the Section  


6.6. 


• Provide education for customers and the public at large about energy and conservation 


issues, leading to customers making more informed choices about energy equipment 


and actions, as outlined in the proposal received from Wasserman and Partners, 


attached as Appendix 8. 







 
TERASEN UTILITIES ENERGY EFFICIENCY AND CONSERVATION APPLICATION 


 


Page 114 


• Recognize the need to maintain a competitive cost for using natural gas an energy 


source, thus maintaining the energy balance in the province, and ensuring that 


customers have a wide variety of cost-competitive energy sources to choose from. 


• Support  BC Hydro and FortisBC in achieving their conservation goals, through both 


incidental electrical savings from such items as efficient motors in efficient natural gas 


appliances, and through the residential fuel switching measures proposed herein, thus 


helping to minimize the need for the customers of the electric utilities to invest in 


additional generation and transmission infrastructure. 


• Recognize the continued value in adding efficient cost-effective customers to the 


Terasen Utilities distribution system, keeping the use of natural gas and other energy 


forms competitive for all customers. 


• Recognize that individual metering technologies can help to inform customers as to their 


individual consumption, which is shown to lead to reduced overall consumption of up to 


30%49, as noted in Section 7.3. 


• Encourage the utilization of new and alternative technologies that have not to date 


enjoyed strong market penetration in British Columbia. 


• Support the development and training of skilled tradespeople that are fluent in the merits 


of conservation and efficient technology. 


 


It is for these reasons that the Companies respectfully submit that this Application should be 


approved. 


                                                 
49  Article, “The installation of meters leads to permanent changes in customer behaviour”, Lars Gullev 


and Michael Poulson, “News from DBDH”, March 2006 
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Glossary of Terms 
 
TGI – Terasen Gas Inc. 
 
TGVI – Terasen Gas (Vancouver Island) Inc. 
 
TGW – Terasen Gas (Whistler) Inc. 
 
The Companies – Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. 
 
The Terasen Utilities – Terasen Gas Inc., and Terasen Gas (Vancouver Island) Inc. 
 
DSM – Demand Side Management 
 
EEC – Energy Efficiency and Conservation 
 
Residential Customers  - Terasen Gas Inc. Rate 1 Customers; and Terasen Gas (Vancouver 
Island) Inc. RGS Customers 
 
Commercial Customers – Terasen Gas Inc. Rates 2, 3, 4. 5, 6, 23 and 25 Customers; and 
Terasen Gas (Vancouver Island) Inc. Rates SCS1, SCS2, LCS1, LCS2, AGS, LCS3, HLF and 
ILF Customers 
 
GJs - GigaJoules 
 
CPR – Conservation Potential Review 
 
GHG – Greenhouse Gases 
 
CO2e – Carbon Dioxide equivalent 
 
TRC – Total Resource Cost test – represents the benefits/costs to the economy as a whole of a 
DSM program 
 
RIM – Ratepayer Impact Measure test – represents the benefits/costs to all ratepayers of a 
DSM program, regardless of whether or not they participate in a DSM program 
 
Participant – Participant test – represents the benefits/costs to a Participant from participating 
in a DSM program 
 
Utility Cost – Utility Cost test – represents the benefits/costs to a Utility from participating in a 
DSM program 
 
 
 
 







 
 
 


Appendix 1 







 


Marbek Resource Consultants 
300-222 Somerset Street West 


Ottawa, Ontario K2P 2G3 
Tel: 613.523.0784   Fax: 613.523.0717   www.marbek.ca 


 
 


 
 


TERASEN GAS 
CONSERVATION POTENTIAL REVIEW 


 
Residential Sector Report 


 
–Final Report– 


 
 
 
 


Submitted to: 
Terasen Gas 


 
 
 


Prepared by: 
Marbek Resource Consultants 


 
In Association with 


 
Habart & Associates, and 


Innes Hood Consulting 
 
 
 


April 2006 







 
 


 
Marbek Resource Consultants  Page E-i 
 


EXECUTIVE SUMMARY 
 


 Background and Objectives 
 
This Conservation Potential Review (CPR) provides Terasen Gas with a comprehensive planning 
document that the company can use on an ongoing basis to: 
 
 Develop a long range energy efficiency and fuel choice strategy 
 Design and implement energy efficiency and fuel choice programs 
 Assess the impact of energy efficiency and fuel choice programs on both peak and annual 


loads 
 Set annual energy efficiency and fuel choice targets and budgets. 


 
 Scope 


 
This study was designed to coincide as much as possible with the structure and approach of the 
BC Hydro CPR, which was completed in 2003. The intent was to ensure that: this study would 
benefit from the substantial body of information and modelling work prepared for BC Hydro as 
part of its Conservation Potential Review – Update 2002; and, the results of this study would 
enable the assessment of not only energy efficiency opportunities, but also opportunities where 
natural gas could cost effectively replace electricity in selected markets.  
 
Sector Coverage:  The study addresses three sectors: residential (Rate 1, plus Rate 2 and 3 
multi-unit buildings), commercial/institutional (Rate 2, 3 and 23 – non process loads) and 
manufacturing (Rate 5, 25 and Rate 3 and 23 process loads).  Terasen’s 300 largest 
manufacturing accounts (Rate 7 and 22) are outside the scope of this study.   
 
Geographical Coverage:  The study results are presented for the total Terasen Gas service 
region and for the three service areas of: Lower Mainland, Interior and Vancouver Island. 
 
Study Period:   The base year for this study is fiscal year FY 2003/04. The time period covered 
by this study is to FY 2015/16, with milestones at the intervening years of FY 2005/06 and FY 
2010/11.  
 
Technologies:   The study addresses both energy efficiency and fuel choice options. 
 


 Approach  
 
The detailed end use analysis of energy efficiency and fuel choice opportunities in the 
Residential Sector employed two linked modelling platforms, specifically: HOT-2000, a 
commercially supported, residential building energy-use simulation software; and RSEEM 
(Residential Sector Energy End Use Model), a Marbek in-house spreadsheet-based macro model.  


 
The major steps involved in the analysis are shown in Exhibit E1 and are discussed in the 
following paragraphs. As illustrated, the results of this CPR study, and in particular the 
estimation of Achievable Potential, support on-going DSM planning work. However, it should 
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be emphasized that the estimation of Achievable Potential is not synonymous with either the 
setting of specific program targets or with program design. 


 
Exhibit E1  


Study Approach 
Major Analytical Steps 


 


 
 Major Analytic Steps and Definitions 


 
This study employs numerous terms that are unique to analyses such as this one; below is a brief 
description of some of the most important terms.  
 
Base Year  The Base Year is the starting point for the analysis. It provides a 


detailed description of “where” and “how” energy is currently used 
in the existing residential sector building stock. Building energy use 
simulations were undertaken for each building segment.  
 


Reference Case (includes 
Natural Conservation) 


The Reference Case estimates the expected level of natural gas 
consumption that would occur over the study period in the absence 
of new DSM program initiatives. It provides the point of 
comparison for the subsequent calculation of “economic” and 
“achievable” savings potentials. Creation of the Reference Case 
required the development of detailed profiles for new buildings in 
each of the building segments, estimation of the expected growth in 
building stock, and, finally an estimation of “natural” changes 
affecting energy consumption over the study period.  


Base Year Calibration


Reference Case


Technology Assessment


Demand Impacts


Achievable Potential


Economic Potential
Energy Efficiency & Fuel Choice


Detailed Program Design


DSM Targets


CPR study


On-going DSM work
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Technology Assessment 
 


Energy efficiency and fuel choice options were identified that met 
the criteria, as outlined above in the study’s scope. Technology cost 
and performance data were compiled relative to the base line 
technology and the measure Total Resource Cost (TRC) was 
calculated for each option.  
 
The measure TRC calculates the net present value of energy savings 
that result from an investment in an efficiency or fuel choice 
technology or measure. The measure TRC is equal to its full or 
incremental capital cost (depending on application) plus any change 
(positive or negative) in the combined annual energy and O&M 
costs. This calculation includes, among others, the following inputs: 
the avoided natural gas and electricity supply costs, the life of the 
technology, and the selected discount rate, which in this analysis 
has been set at 8%.     
 


Economic Potential 
Forecasts  


The Economic Potential Forecast is the level of energy 
consumption that would occur if all equipment and building 
envelopes were upgraded to the level that is cost-effective, from 
Terasen Gas’s perspective using life-cycle costing, against the long-
run avoided cost of new natural gas supply. All the energy 
efficiency and fuel choice options included in the technology 
assessment that had a positive measure TRC were incorporated into 
the Economic Potential Forecasts.  
 
Two economic potential forecasts were prepared: energy efficiency 
and fuel choice. 
 


Achievable Potential The Achievable Potential is the proportion of the savings identified 
in the Economic Potential Forecast that could realistically be 
achieved within the study period. Achievable Potential recognizes 
that it is practically difficult to induce customers to purchase and 
install all the energy efficiency or fuel choice options that meet the 
criteria defined by the Economic Potential Forecast. The results are 
presented as a range, defined as “Most Likely” and “Upper”.  
 
Estimates provided were developed in a workshop involving 
Terasen Gas and BC Hydro energy efficiency program personnel, 
trade allies, selected external experts and the consulting team. 
 


Peak Day Load Impacts Load factors provided by Terasen Gas were used to derive peak day 
load impacts from the energy consumption values contained in each 
of the potential estimates noted above. 
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 Results and Findings – Base Year and Reference Case Forecast 
 
Base Year Natural Gas Use  
 
In the base year of 2003/04, Terasen Gas’s residential customers consumed approximately 
96,700,000 GJ. Exhibits E2 and E3, respectively, provide additional details on the major end 
uses and sub sectors where residential sector natural gas consumption occurs. 
 
Exhibit E2 shows that space heating accounts for approximately 61% of the total residential 
natural gas use. Domestic hot water heating is the next largest residential end use, accounting for 
approximately 21% of total residential natural gas use, followed by fireplaces (13%). Cooking, 
swimming pool heaters, and clothes dryers, combined, account for about 3% of residential 
natural gas use. The “Other” end use includes a variety of residential uses such as gas barbecues, 
spa/hot tub heaters, outdoor fireplaces, garage or patio heaters, and outdoor lights. Combined, 
these end uses account for the remaining 2% of residential natural gas use. 
 
Exhibit E3 shows that single family dwellings (SFD) and duplexes account for about 68% of 
residential natural gas consumption followed by low-rise (15%) and row (5%) houses. High-rise 
and mobile/other dwellings account for the remaining residential natural gas use. 
 


Exhibit E2  
Graphic of Base Year Residential Natural Gas Consumption 


Distribution of Use by End Use  
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Exhibit E3   
Graphic of Base Year Residential Natural Gas Consumption 


Distribution of Use by Building Segment  
 
 
 
 
 
 
 
 
 


  
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
Reference Case 
 
In the absence of continued demand side management (DSM) initiatives, the study estimates that 
natural gas consumption in the residential sector will grow from the base year (FY 2003/04) 
consumption of approximately 96,700,000 GJ/yr. to 105,600,000 GJ/yr. by FY 2010/11 and 
113,400,000 GJ/yr. by FY 2015/16. This represents an overall growth of about 17% in the 
period. 
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 Results and Findings – Energy Efficiency 
 
A summary of the levels of annual natural gas consumption contained in each of the energy 
efficiency forecasts, by milestone year, is presented in Exhibit E4 and discussed briefly in the 
paragraphs below. 
 


Exhibit E4 
Summary of Forecast Results (thousand GJ/yr.) 


– Energy Efficiency – 
 


Annual consumption (thousand of GJ/yr) 
Residential Sector 


Potential Annual Savings 
(thousand of GJ/yr) 


Reference Achievable Achievable   Base Year
Case 


Economic
Most 


Likely 
Upper 


Economic
Most 


Likely 
Upper 


2003/04 96,723 96,723             
2005/06   98,904 93,755 98,705 98,705 5,149 199 199 
2010/11   105,596 92,953 102,570 100,661 12,643 3,025 4,935 
2015/16   113,401 94,216 105,888 102,886 19,185 7,513 10,515 
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Economic Potential Forecast – Energy Efficiency Scenario1 
 
Under the conditions of the Economic Potential Forecast – Energy Efficiency Scenario, the study 
estimated that consumption in the residential sector would decline to about 94,200,000 GJ/yr. by 
FY 2015/16. Annual savings relative to the Reference Case are about 19,200,000 GJ/yr. or about 
17%. The Economic Potential annual savings are about 12,600,000 GJ/yr. in FY 2010/11.  


 
Achievable Potential – Energy Efficiency Scenario 
 
The natural gas savings opportunities identified in the Economic Potential Forecast were 
“bundled”, by end use, into a set of “Actions” reflecting a way in which initiatives may be 
undertaken. A brief profile was developed for each of the identified Actions. The Action Profiles 
provided a “high-level” logic framework that guided participant discussions in a full-day 
workshop. The results are presented in Exhibit E5 by Action and by milestone year.   
 
Consistent with the results in the Economic Potential Forecast, the most significant Achievable 
savings opportunities were in the Actions that addressed furnaces and appliances. 
 


Exhibit E5 
Summary of Achievable Savings – Energy Efficiency 


For Total Terasen Gas Service Area  
by Action and Milestone Year 


 


                                                 
1 Energy markets in Canada and worldwide have experienced a number of extraordinary events in the recent past. As a result, 
natural gas costs have risen substantially since the start of this CPR. As current natural gas costs are higher than those used in this 
analysis, the benefits of efficiency measures may be understated while the benefits of fuel choice measures may be overstated. 
Within the limits of the time and resources available, this CPR has attempted to accommodate the increasing natural gas prices by 
applying a “high level” price sensitivity analysis to the measures screening process.  Efficiency measures that were close but did 
not initially pass the measures TRC test have been included in the Economic Potential scenario. This approach recognizes that the 
measures will be subject to further economic screening during the detailed program design stage, which will provide a further 
opportunity to decide whether the measures should continue to be included in Terasen’s program portfolio. 


Action Most Likely Upper Most Likely Upper


949 1,752 2,439 3,277 32%
137 520 941 1,642 13%


8 48 52 200 1%
148 296 274 548 4%


24 37 23 35 0%
1,254 1,600 2,482 2,949 33%


402 483 972 1,296 13%
46 96 183 287 2%
26 53 108 217 1%
30 51 39 65 1%


3,025 4,935 7,513 10,515 100%


% of Total 
2015/16


R4 - DHW Load Reduc


R7 - Efficient Windows


Service Region


R3 - Efficient DHW Eqpt


R1 - Furnaces
R2 - Fireplaces


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2010/11 2015/16


R5 - DHW Heat Rec & Traps
R6 - Appliances


Total TG Service Region
R10 - Building Operations
R9 - Integrated Design
R8 - Air Sealing
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Peak Day Load Impacts – Energy Efficiency Scenarios 
 
The peak day savings associated with each of the achievable energy efficiency scenarios were 
calculated using load factor data provided by Terasen Gas. The results are summarized in Exhibit 
E6. As illustrated, the Achievable peak day savings in 2015/16 range from a decrease of about 
65,000 GJ/day (“Most Likely” scenario) to a decrease of approximately 91,000 GJ/day (“Upper” 
scenario) for the total Terasen Gas service region. 
 


Exhibit E6 
Summary of Peak Day Load Impacts – Energy Efficiency 


For Total Terasen Gas Service Area  
by Scenario and Milestone Year 


 
Electricity Impacts – Energy Efficiency Scenarios 
 
The natural gas savings associated with each of the achievable energy efficiency scenarios 
shown in Exhibit E5 would also result in “collateral” electricity savings as some efficiency 
measures affect both energy sources. The study estimated that in FY 2015/16 the natural gas 
efficiency measures contained in the “Upper” and “Most Likely” Achievable Potential scenarios 
would result in additional electrical savings of 47 GWh/yr. and 62 GWh/yr., respectively. 
 
Greenhouse Gas Impacts – Energy Efficiency Scenarios 
 
The natural gas savings associated with each of the achievable energy efficiency scenarios 
shown in Exhibit E5 would result in significant greenhouse gas reductions. The study estimated 
that in FY 2015/16 the natural gas efficiency measures contained in the “Upper” and “Most 
Likely” Achievable Potential scenarios would reduce greenhouse gas emissions by, respectively, 
380,000 and 533,000 of CO2e/yr., depending on scenario. The electricity savings associated with 
the natural gas efficiency measures would result in additional GHG reductions, which have not 
been included in this calculation. 
 


 Results and Findings – Fuel Choice 
 
A summary of the levels of annual natural gas consumption contained in each of the fuel choice 
forecasts, by milestone year, is presented in Exhibit E7 and discussed briefly in the paragraphs 
below. 


Total Terasen Gas
Achievable- Most Likely 26,255 65,220
Achievable- Upper 42,827 91,278


2010/11 2015/16


Service Region & Scenario
Peak Day Saving by Milestone Year  & 


Scenario (GJ)
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Exhibit E7 
Summary of Forecast Results (thousand GJ/yr.) 


- Fuel Choice - 
 


Annual consumption (thousand of GJ/yr) 
Residential Sector 


Potential Annual Increase 
(thousand of GJ/yr) 


Reference Achievable Achievable   Base Year
Case 


Economic
Most 


Likely 
Upper 


Economic
Most 


Likely 
Upper 


2003/4 96,723 96,723             
2005/6   98,904             
2010/11   105,596 111,101 106,266 107,329 5,505 670 1,734 
2015/6   113,401 122,796 114,854 117,002 9,395 1,453 3,601 


 
Economic Potential Forecast – Fuel Choice Scenario 
 
Under the Fuel Choice Scenario, natural gas consumption in the residential sector grows to 
approximately 122,800,000 GJ/yr. by FY 2015/16, an increase of about 9,400,000 GJ/yr., or 8% 
relative to the Reference Case.  This growth in natural gas consumption would be offset by a 
decrease of about 1,730 GWh/yr. in electricity use.   
 
The net energy avoided costs for the province-as-a-whole under this Fuel Choice scenario would 
be a savings of approximately $53.4 million dollars per year by the milestone year FY 2015/16. 
 
Achievable Potential – Fuel Choice Scenario 
 
The natural gas fuel choice opportunities identified in the Economic Potential Forecast were 
treated in the same manner as the energy efficiency opportunities. That is, they were “bundled”, 
by end use, into a set of “Actions” reflecting a way in which initiatives may be undertaken. The 
results are presented in Exhibit E8, by Action and by milestone year.   


 
Exhibit E8 


Summary of Achievable Natural Gas Impacts – Fuel Choice 
For Total Terasen Gas Service Area  


by Action and Milestone Year 


 


Most Likely Upper Most Likely Upper


491 1,375 868 2,432 60%
62 124 195 391 13%


117 234 389 778 27%
670 1,734 1,453 3,601 100%


% of Total 
2015/16Action


RFC3 - Range


Total TG Service Region


Annual Gas Increase (thousand GJ/yr), by Milestone Year
2010/11 2015/16


RFC4 - Dryer


RFC1 - Heating
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Peak Day Load Impacts – Fuel Choice Scenarios 
 
The peak day load impacts associated with the preceding achievable fuel choice scenarios are 
summarized in Exhibit E9.  As illustrated, the Achievable peak day load impact in 2015/16 
ranges from an increase of about 12,000 GJ/day (Most Likely scenario) to an increase of 
approximately 30,000 GJ/day (Upper scenario) for the total Terasen Gas service region. 
 


Exhibit E9 
Summary of Peak Day Load Impacts – Fuel Choice 


For Total Terasen Gas Service Area  
by Scenario and Milestone Year 


 
Electricity Impacts – Fuel Choice Scenarios 
 
The increased consumption of natural gas associated with each of the achievable fuel choice 
scenarios would be offset by a decrease in electricity consumption. As illustrated in Exhibit E10, 
electricity savings in FY 2015/16 associated with the achievable fuel choice scenarios range 
from 300 GWh/yr. to about 750 GWh/yr. for, respectively, the Most Likely and Upper scenarios. 


 
Exhibit E10 


Summary of Achievable Electricity Impacts – Fuel Choice 
For Total Terasen Gas Service Area  


by Action and Milestone Year 


 


Most Likely Upper Most Likely Upper


103 287 186 521 62%
7 14 22 43 7%


28 55 92 184 31%
137 356 300 748 100%


% of Total 
2015/16Action


RFC3 - Range


Total TG Service Region


Electricity Decrease (GWh/yr), by Milestone Year
2010/11 2015/16


RFC1 - Heating


RFC4 - Dryer


Total Terasen Gas
Achievable- Most Likely 5,552 12,116
Achievable- Upper 14,359 30,026


2015/16


Service Region & Scenario
Peak Day Increase by Milestone Year  & 


Scenario (GJ)


2010/11
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Greenhouse Gas Impacts – Fuel Choice Scenarios2 
 
The increased consumption of natural gas that would occur under each of the preceding fuel 
choice achievable scenarios would result in increased greenhouse gas emissions, but would be 
partially offset by a decrease in greenhouse emissions from reduced electricity generation.  The 
study estimated that the net increase in greenhouse gas emissions in FY 2015/16 would range 
from about 65,000 tonnes/yr. to 161,000 tonnes/yr. for, respectively, the Most Likely and Upper 
scenarios. 
 


 Summary of Findings 
 
The study findings confirm the existence of significant potential cost-effective natural gas 
efficiency improvements in British Columbia’s residential sector. In the Most Likely and Upper 
achievable scenarios those energy efficiency improvements would provide between 7,500,000 
and 10,500,000 GJ/yr. of savings in FY 2015/16 as well as peak day load reductions of 
approximately 65,000 to 91,000 GJ.  
 
The study also identified substantial opportunities for the increased use of natural gas instead of 
electricity for space heating in new homes and for cooking and clothes drying.  
 
In addition, the study noted that measures such as advanced housing thermal performance, high 
performance heat recovery ventilators, and on demand water heaters provide additional energy 
efficiency opportunities.  While these measures did not fully pass the economic thresholds set in 
this study, future energy price increases combined with reduced technology costs are expected to 
make them economically attractive in the future. 
 


 Interpretation of Results 
 
The study findings outlined above could have significant implications for Terasen Gas. If the 
cost effective DSM measures identified in this study are pursued by Terasen Gas, then: 
 
 A significant increase in annual DSM investment in program and incentive funding 


by Terasen Gas and its delivery partners would be required; this increase would be 
in the range of 3 to 5 times current levels. This increased level of DSM investment 
would be consistent with current investment levels in other Canadian jurisdictions, such 
as Ontario.  


 
 Interactions between Terasen Gas and its customers would increase very 


significantly. For example:  
 Furnace and fireplace actions combined, could affect up to 25% of residential 


customers by 2015/16.  
 Appliance actions could affect up to 800,000 customer purchases by 2015/16. 


                                                 
2 Estimates are based on an assumed emissions rate of 50.7 kg CO2e/GJ for natural gas and 29 tonnes/GWh for electricity, 
Emissions rates are from Environment Canada (PERRL). Electricity value represents the average emissions rate over an annual 
period. Actual values may vary depending on both time of day and month of year. However, estimation of emissions impacts at 
this more detailed level was beyond the scope of this study. 
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 Annual GHG offsets from residential natural gas savings could reach 300 to 500 


kilotonnes. At the estimated price range of $10 to $15 per tonne, these offsets could have 
an annual market value in the range of $3 million to over $7 million. 


 
The current Terasen Gas DSM incentive mechanism provides an allowable return of 5% of the 
Total Resource Cost (TRC). The DSM measures identified for this sector, when combined with 
those identified in the commercial and manufacturing sector reports, could result in a larger scale 
DSM effort that might have a TRC value of $30 million, or more. A TRC value of $30 million 
would provide a $1.5 million annual payment through the DSM incentive mechanism.  If the 
utility was to apply for increased DSM funding levels, a larger DSM incentive mechanism or 
equivalent shared savings mechanism could also be considered. 
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1. INTRODUCTION 
 
1.1 BACKGROUND AND OBJECTIVES 
 
This Conservation Potential Review (CPR) provides Terasen Gas with a comprehensive planning 
document that the company can use on an ongoing basis to: 
 
 Develop a long range energy efficiency and fuel choice strategy. 
 Design and implement energy efficiency and fuel choice programs. 
 Assess the impact of energy efficiency and fuel choice programs on both peak and annual 


load. 
 Set annual energy efficiency and fuel choice targets and budgets. 


 
This report provides the CPR results for the Residential Sector; the Commercial and 
Manufacturing sectors are presented in separate documents. 
 
1.2 STUDY SCOPE  
 
Sector Coverage:  The study addresses three sectors: residential (Rates 1, plus Rate 2 and 3 
multi-unit buildings), commercial/institutional (Rates 2, 3 and 23 – non process loads) and 
manufacturing (Rates 5, 25 and Rates 3 and 23 process loads).  Terasen’s 300 largest 
manufacturing accounts (Rates 7 and 22) are outside the scope of this study.   
 
Geographical Coverage:  The study results are presented for the total Terasen Gas service 
region and for the three service areas of: Lower Mainland, Interior and Vancouver Island. 
 
Study Period:   The base year for this study is fiscal year FY 2003/04. The time period covered 
by this study is to FY 2015/16, with milestones at the intervening years of FY 2005/06 and FY 
2010/11.  
 
Technologies:   The study addresses both energy efficiency and fuel choice options. 
 
Relation to BC Hydro CPR:  This study builds on the substantial body of information and 
modelling work prepared for BC Hydro as part of its Conservation Potential Review – Update 
2002. This means that, wherever possible, this study will build on the existing building and 
energy use data compiled for the BC Hydro study. 
 
1.3 DEFINITIONS 
 
This study employs numerous terms that are unique to analyses such as this one and 
consequently it is important to ensure that all readers have a clear understanding of what each 
term means when applied to this study. Below is a brief description of some of the most 
important terms. Key terms include the following: 
 
Base Year  The Base Year is the starting point for the analysis. It provides a 


detailed description of “where” and “how” energy is currently used in 
the existing residential sector building stock. Building energy use 
simulations were undertaken for each building segment.  
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Reference Case 
(includes Natural 
Conservation) 


The Reference Case estimates the expected level of natural gas 
consumption that would occur over the study period in the absence of 
new DSM program initiatives. It provides the point of comparison for 
the subsequent calculation of “economic” and “achievable” savings 
potentials. Creation of the Reference Case required the development 
of detailed profiles for new buildings in each of the building segments, 
estimation of the expected growth in building stock, and, finally an 
estimation of “natural” changes affecting energy consumption over the 
study period.  
 


Technology 
Assessment 
 


Energy efficiency and fuel choice options were identified that met the 
criteria, as outlined above in the study’s scope. Technology cost and 
performance data were compiled relative to the base line technology 
and the measure Total Resource Cost (TRC) was calculated for each 
option.  
 
The measure TRC calculates the net present value of energy savings 
that result from an investment in an efficiency or fuel choice 
technology or measure. The measure TRC is equal to its full or 
incremental capital cost (depending on application) plus any change 
(positive or negative) in the combined annual energy and O&M costs. 
This calculation includes, among others, the following inputs: the 
avoided natural gas and electricity supply costs, the life of the 
technology, and the selected discount rate, which in this analysis has 
been set at 8%.   
 


Economic Potential 
Forecasts  


The Economic Potential Forecast is the level of energy consumption 
that would occur if all equipment and building envelopes were 
upgraded to the level that is cost-effective, from Terasen Gas’s 
perspective, when using life-cycle costing with the long-run avoided 
cost of new natural gas supply. All the energy efficiency and fuel 
choice options included in the technology assessment that had a 
positive measure TRC were incorporated into the Economic Potential 
Forecast.  
 
Two economic potential forecasts were prepared: energy efficiency 
and fuel choice. 
 


Achievable Potential The Achievable Potential is the proportion of the savings identified in 
the Economic Potential Forecast that could realistically be achieved 
within the study period. Achievable Potential recognizes that it is 
practically difficult to induce customers to purchase and install all the 
energy efficiency or fuel choice options that meet the criteria defined 
by the Economic Potential Forecast. The results are presented as a 
range, defined as “Most Likely” and “Upper”.  
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Estimates provided were developed in a workshop involving Terasen 
Gas and BC Hydro energy efficiency program personnel, trade allies, 
selected external experts and the consulting team. 
 


Peak Day Load 
Impacts  


Load factors provided by Terasen Gas were used to derive peak day 
load impacts from the energy consumption values contained in each of 
the potential estimates noted above. 


 
1.4 OVERVIEW OF APPROACH 
 
To meet the objectives outlined above, the study was conducted within an iterative process that 
involved a number of well-defined steps. At the completion of each step, the client reviewed the 
results and, as applicable, revisions were identified and incorporated into the interim results. The 
study then progressed to the next step. A summary of the steps is presented below. 
 
Step 1:  Develop Base Year Calibration Using Actual Terasen Gas Billing Data 


 Compile and analyze available data on British Columbia’s existing building 
stock.  


 Develop detailed technical descriptions of the existing building stock. 
 Undertake computer simulations of energy use in each building type and 


compare these with actual building billing and audit data. 
 Compile actual Terasen Gas billing data. 
 Create sector model inputs and generate results. 
 Calibrate sector model results using actual billing data. 


 
Step 2:  Develop Reference Case 


 Compile and analyze building design, equipment and operations data and 
develop detailed technical descriptions of the new building stock.  


 Develop computer simulations of energy use in each new building type. 
 Compile data on forecast levels of building stock growth and “natural” changes 


in equipment efficiency levels and/or practices. 
 Define sector model inputs and create forecasts of energy use for each of the 


milestone years. 
 
Step 3:  Develop and Assess Energy Efficiency and Fuel Choice Options 


 Develop list of energy efficiency and fuel choice measures. 
 Compile detailed cost and performance data for each measure. 
 Identify the baseline technologies employed in the Reference Case. 
 Develop energy efficiency and fuel choice options for each end use. 
 Compile Terasen Gas and BC Hydro economic data on current and forecast 


costs for new supply of natural gas and electricity generation 
 Determine the measure TRC for each energy efficiency and fuel choice option. 


  
Step 4:  Estimate Economic Energy Efficiency Potential 


 Screen the identified energy efficiency measures from Step 3 against the 
economic data. 


 Identify the combinations of energy efficiency measures and building types 
where the measure TRC is positive. 
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 Apply the economically attractive energy efficiency measures from Step 3 
within the energy use simulation model developed previously for each building 
type. 


 Determine annual natural gas consumption in each building type when the 
economic efficiency measures are employed. 


 Compare the consumption levels when all economic efficiency measures are 
used with the Reference Case consumption levels and calculate the natural gas 
consumption impacts. 


 
Step 5:  Estimate Economic Fuel Choice Potential 


 Screen the identified fuel choice options from Step 3 against the economic 
data. 


 Identify the combinations of fuel choice options and building types where the 
measure TRC is positive. 


 Apply the economically attractive fuel choice measures from Step 3 within the 
energy use simulation model developed previously for each building type. 


 Compare the consumption levels when all economic fuel choice measures are 
used with the Reference Case consumption levels and calculate the natural gas 
consumption impacts. 


 
Step 6:  Estimate Achievable Savings Potential 


 “Bundle” the energy efficiency and fuel choice options identified in the 
Economic Potential Forecast into a set of Actions. 


 Create “Action Profiles” for each of the identified Actions that provide a 
“high-level” rationale and direction, including target technologies and sub-
markets as well as key barriers and a broad intervention strategy. 


 Review historical achievable program results and prepare preliminary Action 
Assessment Worksheets. 


 Consult with Terasen Gas and BC Hydro personnel, review preliminary 
estimates and reach general agreement on “Most Likely” and “Upper” range of 
achievable potential.    


 
Step 7: Estimate Peak Day Load Impacts of Economic and Achievable Savings 


Potential 
 Annual energy decreases/increases contained in each of the energy 


efficiency/fuel choice scenarios were converted to average daily values based 
on annual load profile data provided by Terasen Gas. 


 Load factors that correlate “average” to “peak” consumption were provided by 
Terasen Gas for each rate class and service region. 


 Peak day load impacts were calculated for each of the energy efficiency and 
fuel choice scenario results by applying the above load factors. 
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1.5 ANALYTICAL MODELS 
 
The analysis of the residential sector employs two linked modelling platforms. They are: 
 
 HOT-2000, a commercially supported, residential building simulation software. 
 RSEEM (Residential Sector Energy End Use Model), a Marbek in-house spreadsheet based 


macro model.  
 
HOT-2000 is used to define household heating, cooling and DHW energy use for each of the 
residential building archetypes. HOT 2000 uses state-of-the-art heat loss/gain and system 
modelling algorithms to calculate household energy use.  It addresses: 
 
 Electric, natural gas, oil, propane and wood space heating systems and domestic hot water 


systems (DHW). 
 Space heating and DHW systems from conventional to high-efficiency condensing systems. 
 Air, ground and water source heat pumps. 
 Central air conditioning systems with conventional or economizer controls. 
 Primary and secondary DHW systems, including solar DHW. 
 Inputs of steady state or seasonal efficiencies for heating and cooling equipment. 


 
The outputs from HOT-2000 provide the space heating/cooling energy use intensity (EUI) inputs 
to the thermal Archetype module of RSEEM (see below).   
 
RSEEM (Residential Sector Energy End Use Model) is a spreadsheet-based macro model that 
has been used in many studies similar to this current one. RSEEM consists of three modules:  
 
 A General Parameters module that contains general sector data (e.g., number of dwellings, 


growth rates etc.). 
 A Thermal Archetype module, as noted above, that contains data on the heating and cooling 


loads in each archetype. 
 An Appliance Module that contains data on appliance saturation levels, fuel shares, unit 


energy use etc.   
 
RSEEM combines the data from each of the modules and provides total natural gas use by 
dwelling type and end use for each of the target years.    
   
1.6 THIS REPORT 
 
The remainder of this report is organized as follows: 
 
 Section 2 presents the results and the specific tasks involved in developing the base year 


calibration. 
 
 Section 3 presents the Residential Reference Case for the FY 2003/04 to FY 2015/16. 


 
 Section 4 identifies and assesses energy efficiency and fuel choice technology options 


within the Residential Sector. 
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 Section 5 presents the Residential Sector Economic Potential Forecast – Energy 
Efficiency for the study period (FY 2003/04 to FY 2015/16).  


 
 Section 6 presents the Residential Sector Economic Potential Forecast – Fuel Choice for 


the study period (FY 2003/04 to FY 2015/16).  
 
 Section 7 estimates the proportion of energy savings or fuel choice opportunities 


identified in the Economic Potential Forecast that can realistically be achieved within the 
study period.  Impacts on peak day loads and greenhouse gas emissions are also 
presented. 


 
 Section 8 summarizes the key study findings and identifies areas that warrant further 


consideration. 
 
 Section 9 lists sources and references.  
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2. BASE YEAR NATURAL GAS USE 
 
2.1 INTRODUCTION 
 
This section presents a description of natural gas use in British Columbia’s residential sector in 
the base year of fiscal FY 2003/04.  Drawing on the best available data, this section presents total 
natural gas consumption in British Columbia’s residential sector, together with an estimate of 
how that consumption is distributed by service area, sub sector, end use and technology.  
 
Consistent with the discussion presented in the preceding section, development of the base year 
calibration builds directly on the data collected during the BC Hydro Conservation Potential 
Review 2002.   This is because much of the energy-related data on British Columbia’s building 
stock (e.g., dwelling units, space heating loads, DHW loads, fuel shares) compiled for the BC 
Hydro study, and subsequently made publicly available, is directly applicable to this study.   
 
The remainder of this section outlines the steps involved in preparing the base year calibration 
and presents a summary of the results.  The discussion is organized into the following 
subsections: 
 
 Segmentation of residential building stock 
 Estimation of space heating loads 
 Estimation of appliance energy consumption 
 Estimation of appliance saturation 
 Estimation of fuel share by end use 
 Model results – base year energy use 
 Comparison with Terasen Gas sales data. 


 
2.2 SEGMENTATION OF RESIDENTIAL BUILDING STOCK 


 
The first major task in developing the base year natural gas consumption involved the 
segmentation of the residential building stock on the basis of four factors: 
 
 Dwelling type or building segment 
 Vintage 
 Heating category (natural gas, electric) 
 Service area. 


 
Consistent with the overall approach, this study employs the same segmentation as was used in 
the BC Hydro Study. The segmentation3 is: 
 
 Single-family detached/duplex (including all detached single-family dwellings and 


duplexes) 
 Row (including all row houses and townhouses) 
 Low-rise apartment (four storeys or less) 


                                                 
3 The BC Hydro study did not include segmentation by vintage of gas-heated homes in the first two categories above, although 
electrically-heated homes were separated into pre-1976 and post-1976 homes. In this study, both gas-heated and electrically-
heated homes are segmented by vintage in the same way. 
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 High-rise apartment (five storeys or more) 
 Mobile/other. 


 
Terasen Gas customer billing data, combined with BC Hydro data, were used to develop a 
composite breakdown of the residential sector by dwelling type. This information is summarized 
in Exhibit 2.1. Highlights from Exhibit 2.1 are presented below:  
 
 There are about 1.5 million dwelling units in the regions served by Terasen Gas. Not all 


of the dwelling units in Exhibit 2.1 are Terasen Gas customers as the figures also include 
residential buildings that are not connected to the Terasen Gas system.  


 
 On a regional basis, almost 55% of dwelling units are in the Lower Mainland region, with 


over 25% in the Interior region and under 20% in the Vancouver Island region.  
 
 On the basis of dwelling type, 55% of the residential stock is single-family, and a further 


22% of the residential stock is low-rise apartment.  
 
 In terms of fuel share, 72% of the residential stock uses natural gas for the primary space 


heating fuel; however, in the Vancouver Island region, gas space heating serves only 17% 
of the stock. 


 
Estimating the number of dwelling units was relatively straightforward for single, row and 
mobile homes, as the Terasen Gas customer account data correspond quite well with both the BC 
Hydro data and the number of dwelling units. However, estimating the number of apartment 
units was more difficult, as most apartment buildings are metered as whole buildings. This study 
drew heavily on the earlier work done for the BCH study to determine average numbers of suites 
in low-rise and high-rise buildings and to separate energy use into amounts used in suites and 
amounts used in common areas. 
 


Exhibit 2.1: Existing Residential Units for Total Terasen Service Area by Segment, 
Vintage and Primary Heating Source, 2004 


 


Lower Mainland Interior Vancouver Island Total
SFD/Duplex Gas - pre 1976 88,168 62,535 5,106 155,809
SFD/Duplex Gas - post 1976 296,417 130,264 20,472 447,153
SFD/Duplex NonGas - pre 1976 6,625 18,704 29,784 55,112
SFD/Duplex NonGas - post 1976 22,272 38,961 118,515 179,747
Row unit Gas - pre 1976 2,924 3,105 694 6,723
Row unit Gas - post 1976 50,767 5,779 1,600 58,146
Row unit NonGas - pre 1976 1,755 2,302 3,954 8,011
Row unit NonGas - post 1976 27,996 3,673 7,755 39,424
Lowrise suite <=4 floors gas 165,711 53,493 8,614 227,817
Lowrise suite <=4 floors elec/other 48,023 12,511 47,019 107,553
Highrise suite >4 floors gas 82,747 14,790 3,324 100,862
Highrise suite >4 floors elec/other 24,543 6,196 9,271 40,010
Mobile w gas heat 19,940 59,990 4,264 84,194
Mobile w/o gas heat 4,346 8,623 10,719 23,688
Subtotal 842,233 420,925 271,091 1,534,248


Segment Units
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2.3 ESTIMATION OF NET SPACE HEATING LOADS  
 
The net space heating loads4 for single, row and mobile units were developed based on two data 
sources:  
 
 Terasen Gas sales data that shows “typical” as well as “high” and “low” consumption per 


residential customer. 
 
 HOT-2000 simulations of archetypal buildings that were originally developed for the BC 


Hydro study.5 These building archetypes were originally developed using a 2,800-
building database developed from the EnerGuide for Houses program. The British 
Columbia EnerGuide database provides detailed descriptions of building areas and 
volume, airtightness and thermal characteristics of floors, windows, doors, ceilings and 
walls. In this study, the original simulation results were further refined in light of more 
recent information, including up-to-date information on saturations and fuel shares for 
specific end uses available from Terasen Gas’s most recent Residential End Use Survey. 
 


A brief discussion of some of the most important variables affecting the net space heating loads 
in British Columbia’s residential stock is presented below.6 
 
2.3.1 Envelope Area and Exposure 
 


Attachment type is the main influence on building envelope area and exposure of 
buildings. Moving from greatest exposure to least, dwelling types include mobile homes, 
single-family, duplex, townhouse or row, and low- and high-rise apartments. Duplexes 
are built in a similar fashion to single-family homes but, from an exposure perspective, 
are more similar to row houses. Townhouses, which also share one or two walls, are, on 
average, smaller than single-family detached dwellings.   


 
2.3.2 Climate 


 
British Columbia has a far greater diversity of climatic types than any other region in 
Canada, which creates a unique situation when it comes to defining building types. The 
simplest division on a climatic basis is between the coastal areas and the interior. 
Approximately 75% of the residential stock in British Columbia is located in the coastal 
areas, including Vancouver Island and the Lower Mainland. The remainder is spread out 
over the interior where the climate is similar to that of northern Canada and the Prairies. 
In general, this climatic divide results in major variations in the size, structure and 
thermal performance of buildings. For data analysis purposes, however, it was necessary 
to work with the regions that BC Hydro and Terasen Gas had already established for 
customer accounts. In general, the coastal climate corresponds to British Columbia's 


                                                 
4 Net space heating load is the space heating load of a building that must be met by the space heating system. This is equal to the 
total heat loss through the building envelope minus solar and internal gains. 
5 Due to the greater complexity of low- and high-rise apartments, their net space heat loads were modelled using Marbek’s 
commercial building energy simulation model.  
6 For reader convenience, the following sub sections are repeated from the earlier BC Hydro study, with minor modifications as 
applicable. 
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Lower Mainland and Vancouver Island regions. The cold interior climate corresponds to 
the Northern Region and Southern Interior. For modelling purposes, weather data from 
Vancouver, Victoria and Kamloops were used to create thermal simulations of the Lower 
Mainland, Vancouver Island and Interior regions, respectively. 


 
2.3.3 Floor Area and Shape 
 


Exhibit 2.2 presents the typical floor area by region and vintage for single-family houses. 
As can be seen, there has been a general increase in floor area over time, and houses in 
the Lower Mainland are generally larger than those in the Vancouver Island and Interior 
regions. The biggest changes in housing size have occurred since the mid-1980s, when 
changing demographics and growing affluence resulted in larger floor areas for new 
houses. 
 
The shapes of houses have also changed over the years, as they have in other Canadian 
provinces. Pre-1970 houses typically have half-storeys and simple floor plans. Post-1970 
houses are most likely to include split-levels, ranches and two-storey houses, with more 
complex floor plans. As a result, newer houses generally have more wall area relative to 
their floor area – in other words, average wall area in new homes is increasing even faster 
than floor area. Finally, due to the improved performance of newer windows, the area of 
glazing has increased by about 15%. 


 
Exhibit 2.2: Typical Floor Areas for Single-family Detached Dwellings by Vintage and 


Region, (sq. ft.) 
 


Floor Space including basement area, (sq. ft.)  
Vintage Lower Mainland Vancouver Island Interior 


Pre-1965 2335 2400 2335 
1966–1985 2540 2280 2520 
1986–2000 3260 2700 2850 


NUMBER IN SAMPLE 1,470 dwellings 466 dwellings 876 dwellings 


 Source: British Columbia EnerGuide for Houses database. 
 


2.3.4 Basement Style 
 


Basement style also affects space heating consumption. For example, full basements 
(e.g., ceiling height of 7 to 8 ft.) result in greater exterior wall area and room volume that 
require heating than, say, a crawlspace, where ceiling heights are typically 4 ft. or less.    
 
An analysis of basement detachment styles was completed using the EnerGuide for 
Houses database and the results are shown in Exhibit 2.3. As illustrated, single-family 
dwellings in all regions of British Columbia typically combine more than one basement 
style.   
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Exhibit 2.3: Type of Basement for Single-family Detached Dwellings by Region  
 


 Source: British Columbia EnerGuide for Houses database. 
 
2.3.5 Airtightness 


 
Air test data for single-family houses were measured as part of the EnerGuide for Houses 
program, and Exhibit 2.4 summarizes the results by vintage and region. As demonstrated, 
there has been a continued improvement in the airtightness of buildings in all regions, 
with the most airtight houses located in the Interior region. 


 
Exhibit 2.4: Average Air Changes per Hour in Single-family Detached Dwellings by 


Vintage and Region, (ACH @ 50 Pa) 
 


 
Vintage Lower Mainland (ACH) Vancouver Island (ACH) Interior 


(ACH) 
Pre-1965 10.5 9.27 6.81 
1966–1985 8.55 6.80 5.24 
1986–2000 5.58 4.59 4.07 


Number in sample 1470 dwellings 466 dwellings 876 dwellings 


 Source: BC EnerGuide for Houses database. 
 
Exhibit 2.5 is a scatter plot showing improvement in the airtightness of building 
envelopes for single-family houses located on Vancouver Island. As demonstrated, there 
has been a continued improvement in the performance of air barriers over time. 


 


Incidence of Basement Styles/Dwelling (%) Avg. Styles  
Region Exposed/Crawl Slab Shallow Full per Dwelling 


Lower Mainland 61 63 83 44 2.49 


Vancouver Island 63 63 85 34 2.45 


Interior 55 61 75 77 2.65 
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Exhibit 2.5: Average Air Changes per Hour for Single-family Detached Dwellings by 
Vintage on Vancouver Island, (ACH @ 50 Pa) 
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 Source: BC EnerGuide for Houses database. 
 
2.3.6 Net Space Heating Load 
 


Exhibit 2.6 summarizes the net space heating load by type of detachment, vintage and 
location. These estimates refer to the load that the space heating system must meet.  
 
For ease of interpretation, the total apartment space heating load has been disaggregated 
to distinguish the heating load for suites from the heating load for common areas, such as 
corridors and lobbies. For presentation purposes, the net space heat loads shown in 
Exhibit 2.6 for apartment corridors/common areas relate to the whole building.   
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Exhibit 2.6: Existing Residential Units—Net Space Heating Loads7 by Building Segment 
and Terasen Service Region, (MJ/yr.) 


 


 
2.3.7 Space Heating Efficiency 
 


Natural gas furnaces are generally categorized into high, mid-, and standard efficiency 
levels. Exhibit 2.7 shows the percentage distributions of existing furnaces in these 
efficiency categories, for the Lower Mainland and Interior regions, as well as for the total 
former BC Gas territory.  


 
Exhibit 2.7: Existing Natural Gas Furnace Distribution, by Efficiency Level 


 Source: Terasen Gas Residential End Use Survey, 2003. 
 


                                                 
7 Net space heating load is the space heating load of a building that must be met by the space heating system over a full year. 
This is equal to the total heat loss through the building envelope minus solar and internal gains. These values are updated for the 
Terasen Gas study and are therefore in MJ/yr. The figures in this exhibit for multi-family space heating loads, adjusted for 
average efficiency of the space heating equipment, compare well against an energy audit database of 372 multi-family residential 
buildings provided by Terasen Gas. 


Lower Mainland Interior Vancouver Island
SFD/Duplex Gas - pre 1976 86,770 69,260 57,380
SFD/Duplex Gas - post 1976 71,180 59,580 48,060
SFD/Duplex NonGas - pre 1976 82,240 68,360 56,580
SFD/Duplex NonGas - post 1976 67,540 58,820 47,400
Row unit Gas - pre 1976 50,000 39,270 36,770
Row unit Gas - post 1976 41,820 35,530 31,240
Row unit NonGas - pre 1976 38,960 33,270 29,840
Row unit NonGas - post 1976 32,860 30,220 25,580
Lowrise suite <=4 floors gas 24,710 15,930 16,680
Lowrise <=4 flrs corridor gas 236,250 74,020 79,900
Lowrise suite <=4 floors elec/other 24,710 15,930 16,680
Lowrise <=4 flrs corridor elec/other 236,250 74,020 79,900
Highrise suite >4 floors gas 24,060 15,150 15,830
Highrise >4 flrs corridor gas 1,351,460 419,010 452,340
Highrise suite >4 floors elec/other 24,060 15,150 15,830
Highrise >4 floors corridor elec/other 1,351,460 518,750 560,010
Mobile w gas heat 46,600 42,800 35,800
Mobile w/o gas heat 46,610 42,730 35,800


Segment Tertiary Space Heating Load (MJ)


Region
Current % Of houses Of furnaces Of houses Of furnaces Of houses Of furnaces
High 7.4% 12.9% 13.7% 20.2% 9.4% 15.5%
Mid 14.2% 24.7% 21.9% 32.3% 16.6% 27.3%
Standard 35.9% 62.4% 32.2% 47.5% 34.8% 57.2%


Lower Mainland Interior BC Gas Total
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2.3.8 Supplemental Heating 
 


The use of supplemental heating in residential dwellings is a dynamic process shaped by 
a number of factors. During the 1970s and ‘80s, a small percentage of houses in British 
Columbia were converted to electric heating from other fuels. This occurred primarily on 
Vancouver Island, either as part of the Electric Plus program, or as a result of the federal 
government's Canadian Oil Substitution Program (COSP). These conversions had the 
effect of increasing the numbers of older housing stock with electric heat. A fraction of 
1940s and ‘50s housing with uninsulated walls and foundations was converted to electric 
heating. 
 
During the mid-1980s, low-temperature radiant electric heating once again became 
popular. In a number of fast-growing subdivisions in the Lower Mainland area, electric 
heating was combined with forced-air gas furnaces. This hybrid system was popular 
because of easy installation and low capital cost. A gas-fueled forced-air system was 
installed in the crawl space and main floor portions of the house, and electric baseboards 
were installed upstairs. This avoided the requirement for ducting up to the second storey, 
and the trades promoted it on the basis that “heat rises,” and therefore the electric heating 
was simply a backup for coldest weather.   
 
More recently, increases in the cost of natural gas and propane fuels have resulted in 
significant increases in the use of portable electric resistance heaters during periods of 
higher priced fossil fuels.8   
 
In addition to fuel conversions and substitutions, there is a large number of home 
renovations and additions that have involved the installation of electric space heating in 
previously non-electrically heated houses. Electric baseboards are a convenient, low first-
cost installation for a new room in an existing house. Presumably this phenomenon has 
been occurring since the mid-1960's and growing in proportion to the rapidly increasing 
rates of renovation and addition-building in the 1970's and ‘80's.  
 
The results of BC Hydro’s Residential End Use Survey (REUS) show the incidence of 
supplemental heating equipment in both non-electrically heated and electrically heated 
dwellings, as illustrated in Exhibits 2.8 and 2.9. As demonstrated, the existence of electric 
supplemental heating equipment ranges from 21% to 63% for non-electrically heated 
dwellings (principally natural gas). Similarly, in electrically heated dwellings, as much as 
76% of the stock has non-electric supplemental heating equipment, including natural gas 
fireplaces. Unfortunately, these data only show the incidence of each type of heating 
equipment; they do not tell how much space heat is actually provided by the equipment. 
This makes the calculation of actual electric heat contribution difficult. (The amount of 
space heat provided by supplemental heating systems is addressed further in Section 2.6, 
which discusses fuel shares.) 


 


                                                 
8 Personal communications with major British Columbia home improvement retail outlets. 
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Exhibit 2.8: Supplemental Electric Heating Equipment in Non-Electrically Heated 
Dwellings, (%) 


 
Incidence of Supplemental Electric Heating 


Equipment (%) Segment 
Lower  


Mainland  
Vancouver  


Island Interior 


Single-family 38 52 37 
Duplex 32 36 26 
Row 39 63 29 
Apartment 23 31 21 
Mobile/Other 38 31 35 


 Source: BC Hydro 
 
Exhibit 2.9: Supplemental Non-Electric Space Heating Equipment in Electrically Heated 


Dwellings, (%) 
 


Incidence of Supplemental Non-electric Space Heating 
Equipment (%) 


Segment 
Lower  


Mainland 
Vancouver  


Island Interior 


Single-family 70 65 76 
Duplex 46 29 35 
Row 39 13 27 
Apartment 32 14 17 
Mobile/Other 33 44 50 


 Source: BC Hydro 
 
2.4 ANNUAL APPLIANCE ENERGY USE 
 
Exhibit 2.10 summarizes the estimated average annual “unit energy consumption” (UEC) for 
major natural gas end use appliances for the Lower Mainland region.  
 
The values shown in Exhibit 2.10 apply to the current “stock mix” in the Lower Mainland. UECs 
vary slightly by service region, in some cases because of differences in occupancy rates. A brief 
discussion is provided below for each end use appliance shown in Exhibit 2.10. Appendix A 
provides the UECs for the other service regions.  
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Exhibit 2.10: Annual Appliance Natural Gas Use (UEC) for the Lower Mainland in Base Year (FY 2003/04) (MJ/yr.) 


 
 


DHW Cooking Dryer Pool Heater Fireplace Other Gas
MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr.


SFD/Duplex Gas - pre 1976 23,358               9,489                 4,438                 52,517               16,304               1,450                 
SFD/Duplex Gas - post 1976 23,358               9,489                 4,438                 52,517               16,304               1,450                 
SFD/Duplex NonGas - pre 1976 23,358               9,489                 4,438                 52,517               16,304               1,450                 
SFD/Duplex NonGas - post 1976 23,358               9,489                 4,438                 52,517               16,304               1,450                 
Row unit Gas - pre 1976 18,567               7,360                 3,466                 52,517               16,304               1,153                 
Row unit Gas - post 1976 18,567               7,360                 3,466                 52,517               16,304               1,153                 
Row unit NonGas - pre 1976 18,567               7,360                 3,466                 52,517               16,304               1,153                 
Row unit NonGas - post 1976 18,567               7,360                 3,466                 52,517               16,304               1,153                 
Lowrise suite <=4 floors gas 14,463               5,122                 2,492                 -                    16,305               898                    
Lowrise <=4 flrs corridor gas -                    -                    -                    52,517               -                    -                    
Lowrise suite <=4 floors elec/other 14,463               5,122                 2,492                 -                    16,305               898                    
Lowrise <=4 flrs corridor elec/other -                    -                    -                    52,517               -                    -                    
Highrise suite >4 floors gas 14,463               5,122                 2,492                 -                    16,305               898                    
Highrise >4 flrs corridor gas -                    -                    -                    52,517               -                    -                    
Highrise suite >4 floors elec/other 14,463               5,122                 2,492                 -                    16,305               898                    
Highrise >4 floors corridor elec/other -                    -                    -                    52,517               -                    -                    
Mobile w gas heat 18,189               7,190                 3,386                 52,517               16,304               1,129                 
Mobile w/o gas heat 18,189               7,190                 3,386                 52,517               16,304               1,129                 


Segment
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Occupancy 
 
Occupancy rates for each dwelling type were developed from BC Hydro’s REUS data. In this 
study, they are used, as applicable, to estimate energy use for occupant-sensitive end uses, such 
as domestic hot water (DHW), cooking and laundry. Exhibit 2.11 summarizes the occupancy 
rates. 
 


Exhibit 2.11: Occupancy Rates by Detachment 
 
Number of Occupants Detachment 


Lower Mainland Vancouver Island Interior 
Single-family 3.14 2.7 2.59 
Duplex 2.74 2.53 2.44 
Row 2.55 2.33 2.1 
Apartment 1.75 1.68 1.54 
Mobile/Other 2.38 2.44 2.05 


 Source: BC Hydro 
 
Domestic Hot Water  
 
UEC estimates for DHW assume a per capita hot water consumption of 45 litres per person per 
day, a temperature rise of 45oC and the occupancy rates shown in Exhibit 2.11. Exhibit 2.12 
shows the estimated distribution of DHW load by major end use. 
 


Exhibit 2.12: Distribution of DHW Energy Use by End Use in Existing Stock 
 


End Use % 
Personal Use 35 
Dishwashing 23 
Clothes Washing 27 
Standby Losses 15 
Total 100 


  
To assess further the validity of the DHW consumption values shown in Exhibit 2.12, a review 
of estimated DHW consumption trends was completed for the major DHW end uses. In addition 
to the increased stock penetration of low-flow showerheads and faucets, the review found that 
there has been a 36% decrease in hot water use in clothes washers and a 41% decrease in hot 
water use in dishwashers (NRCan 2001). 
 
Cooking 
 
UEC estimates for existing stock of this group of food preparation appliances were obtained 
from The End Use Energy Data Handbook (NRCan, 2002). Energy consumption was adjusted 
for occupancy rates.  
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Dryer  
 
Appliance UEC data was obtained from The End Use Energy Data Handbook (NRCan, 2002) 
and adjusted for occupancy rates.  
 
Pool Heater 
 
The Terasen Gas Residential End Use Survey identified the percentage of customers in the 
Lower Mainland and Interior regions with pool heaters. Previous Marbek work concluded that 
gas-fired pool heaters use approximately the same amount of energy as a typical primary gas 
space heating appliance in a home. Figures from a Terasen Gas conditional demand analysis 
showed that in British Columbia, the consumption of average pool heaters is somewhat less in 
relation to furnace consumption, as compared with other jurisdictions. This additional 
information was used to adjust the pool heater average consumption for the Terasen service 
territory. The resulting average figure was adjusted for climate differences between the regions. 
 
Fireplaces 
 
The average gas fireplace uses approximately 20% as much energy as a primary gas heating 
appliance.9 The Terasen Gas REUS contains more detailed consumption data on two types of gas 
fireplace: heater-type fireplaces and decorative fireplaces. The consumption of the two types 
differs by less than 10%, although the decorative fireplaces essentially make no contribution to 
heating the home. The split between the two types is approximately equal, so the UEC used in 
the model is an average of the two. 
 
Other 
 
A variety of other gas end uses are found in the homes of Terasen Gas residential customers, 
including gas barbecues, spa/hot tub heaters, outdoor fireplaces or campfires, garage or patio 
heaters, and outdoor gas lights. These end uses each account for a small portion of Terasen Gas’s 
residential load and are therefore not modeled separately. The model does not specifically track 
other end uses consuming fuels other than natural gas or electricity. For example, propane 
barbecues, which represent a fuel switching option, would require special attention because their 
propane fuel use is not included in the reference case. 
 
Electric End Uses 
 
Marbek’s energy model tracks energy consumption for both electricity and natural gas. Several 
electrical end uses, such as furnace fans and air conditioning systems, are directly affected by 
some of the efficiency measures applicable to natural gas space heating. The electrical savings 
attributable to these measures are factored into the measure TRC results that are presented in 
Section 4. 
 


                                                 
9 Personal communication, Skip Hayden, Group Leader - Integrated Energy Systems and Flaring, NRCan. 
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2.5 APPLIANCE SATURATION 
 
Exhibit 2.13 summarizes the saturation levels assumed for the present analysis. The values 
shown are for the Lower Mainland. Saturation percentages combine the percentage of homes that 
contain a given appliance with the average number of such appliances found. Hence, some 
saturations exceed 100%. Saturation levels vary slightly by service region; those for Vancouver 
Island and the Interior are provided in Appendix A. In each case, the assumed saturation levels 
are developed from the most recent Terasen Gas Residential End Use Survey (REUS).  
 


Exhibit 2.13: Appliance Saturation Levels for the Lower Mainland in Base Year (FY 
2003/04) (%) 


 
2.6 NATURAL GAS FUEL SHARE 
 
Exhibit 2.14 summarizes the natural gas fuel shares assumed for each of the end uses included in 
the present analysis. As in the preceding discussions, the values shown are for the Lower 
Mainland. Appendix A provides values for the remaining service regions. 
 
In most cases, fuel shares are taken from the most recent Terasen Gas REUS.  Most of the 
housing segments that do not use natural gas for space heating are not connected to the natural 
gas supply. For those segments, fuel shares were taken from the BC Hydro REUS used in the BC 
Hydro study. For several appliances, subtracting the natural gas share from 100% does not yield 
the electric share, because of significant use of other fuels such as oil or wood.  
 
The BC Hydro REUS and NRCan data indicate that natural gas (67%) and electricity (27%) are 
the primary space heating fuels in the Lower Mainland. The space heating fuel shares are 
handled primarily through the segmentation of the housing stock into gas-heated and non-gas-
heated homes. However, the data also confirm that supplemental heating is widespread in both 
electric and natural gas heated dwellings. 
 


DHW Cooking Dryer Pool Heater Fireplace Other Gas
% % % % % %


SFD/Duplex Gas - pre 1976 100% 100% 94% 5% 119% 100%
SFD/Duplex Gas - post 1976 100% 100% 94% 5% 119% 100%
SFD/Duplex NonGas - pre 1976 100% 100% 88% 2% 44% 100%
SFD/Duplex NonGas - post 1976 100% 100% 88% 2% 44% 100%
Row unit Gas - pre 1976 100% 100% 98% 1% 95% 100%
Row unit Gas - post 1976 100% 100% 98% 1% 95% 100%
Row unit NonGas - pre 1976 100% 100% 95% 35% 100%
Row unit NonGas - post 1976 100% 100% 95% 35% 100%
Lowrise suite <=4 floors gas 100% 100% 45% 60% 100%
Lowrise suite <=4 floors elec/other 100% 100% 45% 22% 100%
Highrise suite >4 floors gas 100% 100% 45% 60% 100%
Highrise suite >4 floors elec/other 100% 100% 45% 22% 100%
Mobile w gas heat 100% 100% 92% 1% 95% 100%
Mobile w/o gas heat 100% 100% 83% 35% 100%


Segment
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The more difficult issue is determining the amount of heating load that is met by:10 
 
 Electricity in non-electrically heated dwellings (primarily natural gas) 
 Non-electric sources in electrically heated dwellings. 


 
The space heating fuel shares presented in Exhibit 2.14 have been selected on the basis that they 
provide a reasonable “fit” with: 
 
 General market description (i.e., known distribution of heating appliances by fuel) 
 Conditional demand analysis of customer billing data 
 Results of a database query of the British Columbia Energuide home energy audit 


database. 
 
 


                                                 
10 Due to the prevalence of more than one heating system, actual space heating fuel shares can vary from year to year based on 
prevailing natural gas and electricity rates in the period. 
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Exhibit 2.14: Natural Gas Fuel Shares for the Lower Mainland in Base Year (FY 2003/04) (%) 
 


 


Space 
heating DHW Cooking Dryer Pool Heater Fireplace Other Gas


% % % % % % %


SFD/Duplex Gas - pre 1976 95% 86% 18% 6% 58% 69% 100%
SFD/Duplex Gas - post 1976 95% 86% 18% 6% 58% 69% 100%
SFD/Duplex NonGas - pre 1976 25% 39% 15% 1% 58% 69% 100%
SFD/Duplex NonGas - post 1976 25% 39% 15% 1% 58% 69% 100%
Row unit Gas - pre 1976 90% 86% 18% 6% 58% 69% 100%
Row unit Gas - post 1976 90% 86% 18% 6% 58% 69% 100%
Row unit NonGas - pre 1976 35% 28% 4% 1% 58% 69% 100%
Row unit NonGas - post 1976 35% 28% 4% 1% 58% 69% 100%
Lowrise suite <=4 floors gas 87% 95% 6% 3% 100% 69% 100%
Lowrise <=4 flrs corridor gas 99% 58% 100% 100%
Lowrise suite <=4 floors elec/other 25% 75% 6% 1% 100% 69% 100%
Lowrise <=4 flrs corridor elec/other 1% 58% 100% 100%
Highrise suite >4 floors gas 90% 95% 6% 3% 100% 69% 100%
Highrise >4 flrs corridor gas 99% 58% 100% 100%
Highrise suite >4 floors elec/other 25% 75% 6% 1% 100% 69% 100%
Highrise >4 floors corridor elec/other 1% 58% 100% 100%
Mobile w gas heat 80% 86% 18% 6% 58% 69% 100%
Mobile w/o gas heat 20% 25% 0% 1% 58% 69% 100%


Segment
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2.7 AVERAGE NATURAL GAS ENERGY CONSUMPTION PER DWELLING UNIT 
 
Exhibit 2.15 combines the efficiency, saturation and fuel share data presented in the preceding 
exhibits and shows the resulting energy use, by end use, for each dwelling type in Lower 
Mainland.  The following example shows how the data from the previous exhibits are combined 
to provide the estimates shown in Exhibit 2.15. 
 
 


Sample Calculation of Annual DHW Natural Gas Use for a 
SFD/Duplex, Gas-heated – pre-1976 home 


In Lower Mainland Region 
 


 UEC, from Exhibit 2.10 
 Saturation, from Exhibit 2.13     
 Natural Gas Fuel Share, from Exhibit 2.14 


 


 
23,358 MJ/yr 
100% 
86% 
 


Annual DHW Natural Gas Use = 23,358 x 100% x 86% = 20,088 MJ/yr (as shown in Exhibit 
2.15.) 
 
 
 
Appendix A presents average energy use data for the remaining service regions. 
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Exhibit 2.15: Average Natural Gas Use per Dwelling Unit for the Lower Mainland in Base Year (FY 2003/04) (MJ/yr.) 
 
 


Space Heating DHW Cooking Dryer Pool Heater Fireplace Other Gas TOTAL
MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr.


SFD/Duplex Gas - pre 1976 95,285 20,088 1,708 253 1,522 13,471 1,450 132,326
SFD/Duplex Gas - post 1976 76,760 20,088 1,708 253 1,522 13,471 1,450 113,801
SFD/Duplex NonGas - pre 1976 23,650 9,110 1,423 39 560 4,953 1,450 39,734
SFD/Duplex NonGas - post 1976 19,075 9,110 1,423 39 560 4,953 1,450 35,159
Row unit Gas - pre 1976 48,870 15,967 1,325 205 303 10,717 1,153 77,387
Row unit Gas - post 1976 39,690 15,967 1,325 205 303 10,717 1,153 68,207
Row unit NonGas - pre 1976 14,175 5,199 294 33 3,940 1,153 23,642
Row unit NonGas - post 1976 11,515 5,199 294 33 3,940 1,153 20,982
Lowrise suite <=4 floors gas 19,749 13,740 307 34 6,785 898 40,615
Lowrise <=4 flrs corridor gas 292,347 292,347
Lowrise suite <=4 floors elec/other 5,675 10,848 307 11 2,495 898 19,336
Lowrise <=4 flrs corridor elec/other 2,953 2,953
Highrise suite >4 floors gas 19,710 13,740 307 34 6,785 898 40,576
Highrise >4 flrs corridor gas 1,672,407 1,672,407
Highrise suite >4 floors elec/other 5,475 10,848 307 11 2,495 898 19,136
Highrise >4 floors corridor elec/other 16,893 16,893
Mobile w gas heat 40,080 15,643 1,294 188 303 10,717 1,129 68,226
Mobile w/o gas heat 40,080 13,642 7,190 2,782 1,737 1,129 65,432


Segment
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2.8 SUMMARY OF MODEL RESULTS 
 
This section presents the results of the model runs for the base year FY 2003/04.  They are 
presented in four separate exhibits: 
 
 Exhibit 2.16 presents the model results for the total Terasen Gas service area. The results 


are broken out by building segment and end use. Exhibit 2.16 also includes a pie chart 
showing gas consumption by end use. 


 
 Exhibits 2.17 to 2.19, inclusive, present the same results, broken out by segment and end 


use for each of the three service regions defined for this study.  
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Exhibit 2.16: Natural Gas Consumption for the Total Terasen Gas Service Area, Modelled by End Use and Segment in the 


Base Year (FY 2003/04), (1000 GJ/yr.) 
 


 
 
 


Segment Heat DHW Cooking Dryer Pool Heater Fireplace Other Gas Totals


SFD/Duplex 41,343 12,361 1,243 151 1,008 8,129 1,215 65,450
Row unit 2,903 1,198 96 14 20 819 129 5,180
Lowrise 8,369 3,983 80 8 20 1,674 316 14,451
Highrise 4,096 1,753 36 4 2 746 131 6,768
Mobile/other 2,488 1,307 97 15 27 820 122 4,874


Total 59,199 20,602 1,553 192 1,077 12,188 1,913 96,723


Space 
Heating


61%


DHW
21%


Dryer
<1%


Other Gas
2%


Fireplace
13%


Cooking
2%


Pool Heater
1%
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Exhibit 2.17: Natural Gas Consumption for the Lower Mainland, Modelled by End Use and Segment in the Base Year (FY 


2003/04), (1000 GJ/yr.) 


Exhibit 2.18: Natural Gas Consumption for Vancouver Island, Modelled by End Use and Segment in the Base Year (FY 
2003/04), (1000 GJ/yr.) 


Exhibit 2.19: Natural Gas Consumption for the Interior, Modelled by End Use and Segment in the Base Year (FY 2003/04), 
(1000 GJ/yr.) 


 
 
 


Segment Heat DHW Cooking Dryer Pool Heater Fireplace Other Gas Totals


SFD/Duplex 31,612 7,981 697 98 601 5,324 600 46,913
Row unit 2,572 1,010 80 12 16 693 96 4,479
Lowrise 6,826 2,794 66 6 11 1,244 192 11,139
Highrise 3,671 1,401 33 3 1 623 96 5,828
Mobile/other 834 331 26 4 6 231 27 1,459


Total 45,515 13,517 901 123 636 8,114 1,012 69,818


Segment Heat DHW Cooking Dryer Pool Heater Fireplace Other Gas Totals


SFD/Duplex 1,339 988 209 11 60 580 252 3,439
Row unit 76 60 6 1 1 39 16 198
Lowrise 399 389 11 1 3 123 55 981
Highrise 123 98 3 0 0 36 12 272
Mobile/other 100 121 5 1 1 54 17 300


Total 2,038 1,656 233 13 64 832 353 5,189


Segment Heat DHW Cooking Dryer Pool Heater Fireplace Other Gas Totals


SFD/Duplex 8,392 3,392 337 42 347 2,225 363 15,099
Row unit 255 129 11 2 3 87 17 504
Lowrise 1,145 800 3 2 6 307 69 2,332
Highrise 302 254 1 0 0 88 22 667
Mobile/other 1,553 854 67 10 19 535 77 3,115


Total 11,646 5,429 419 56 376 3,242 548 21,716
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2.9 COMPARISON WITH TERASEN GAS BILLING DATA 
 
The final step in developing the base year profile of natural gas use involved a comparison of the 
model results with the sales data provided by Terasen Gas for fiscal year FY 2003/04.  Two steps 
were required to compile this comparison: 
 
 Terasen Gas sales data were segmented into the sectors and sub sectors employed in this 


study. 
 Minor differences in customer base between BC Hydro and Terasen were reconciled in 


the Marbek energy model. 
 
2.9.1 Segmentation of Terasen Gas Sales Data 
 


In consultation with Terasen Gas personnel, the following steps were applied:11 
 
 Rate 1 sales were allocated 100% to the Residential Sector.  


 
 Rates 2 and 3 sales were allocated on the basis of NAICs codes. However, there 


are variations in the availability of the NAICs codes among the three service 
areas: 


 
 In the Lower Mainland, approximately 80% of the Rates 2 and 3 customers 


have NAICs codes, which were used to allocate sales. The remaining 20% of 
sales were allocated using the same proportions as for the NAICs-coded 
customers.  


 In the Interior, sales were allocated among sectors on the basis of a sample of 
approximately 1,500 Interior customers that did have NAICs codes. 


 In Vancouver Island, sales were allocated among sectors on the basis of 
recommendations provided by Terasen’s Vancouver Island staff. 


 
 Rates 5, 25, 23, 7, 22, 27, which have NAICs coding, were sorted into their 


applicable sub sectors.  Rates 7, 22 and 27 are outside the scope of this study.  
 
 The natural gas sales that were allocated from, respectively, residential and 


commercial, were distributed among the sub sectors based on the relative model 
shares of each. 


 
The results of this segmentation are presented in Exhibit 2.20. 


 


                                                 
11 Rate classes for Vancouver Island differ from those in the Lower Mainland and Interior regions; in each case, the equivalent 
Vancouver Island rate classes were used. 
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Exhibit 2.20: Allocation of Terasen Gas Sales Data, by Sector 
 
Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


1 44% 494,843 52,844,936 52,844,936 0 0 0
2 14% 51,841 16,667,241 5,266,848 9,366,990 2,033,403 0
3 12% 4,079 14,234,817 7,387,870 5,053,360 1,793,587 0


23 3% 732 3,352,708 855,352 1,586,477 885,995 24,884
5 3% 372 3,646,499 2,251,633 785,252 609,614 0


25 7% 469 8,761,471 1,188,612 2,226,146 5,346,713 0
7 0% 4 63,619 63,619


22 12% 32 14,692,785 14,692,785
27 4% 90 4,856,841 4,856,841


Total GJ 552,462 119,120,916 69,795,251 19,018,225 10,669,312 19,638,129
% Total 100% 100% 59% 16% 9% 16%


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


Equiv. to 1 11% 71,413 3,939,513 3,939,513 0 0 0
Equiv. to 2 & 3 20% 9,022 6,758,601 1,250,289 4,958,312 550,000 0
Transportation 69% 9 23,568,066 0 0 0 23,568,066


Total GJ 80,444 34,266,180 5,189,802 4,958,312 550,000 23,568,066
% Total 100% 100% 15% 14% 2% 69%


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


1 30% 213,032 18,714,253 18,714,253 0 0 0
2 10% 21,703 6,431,661 1,865,182 3,858,996 707,483 0
3 5% 819 2,893,920 1,030,235 1,446,960 416,724 0


23 1% 130 699,445 15,822 430,280 247,314 6,029
5 1% 50 774,046 48,911 441,992 283,143 0


25 11% 165 6,563,106 43,820 864,233 5,655,054 0
7 0% 2 21,384 21,384


22 40% 27 25,019,059 25,019,059
27 1% 9 778,860 778,860


Total GJ 235,937 61,895,733 21,718,223 7,042,461 7,309,718 25,825,332
% Total 100% 100% 35% 11% 12% 42%


Grand Total 868,843 215,282,830 96,703,276 31,018,998 18,529,031 69,031,527
% 100% 100% 45% 14% 9% 32%


%   of  
Sales


%   of  
Sales


%   of  
Sales


Sector Allocation (GJ) FY 2003/04 Lower Mainland


Vancouver Island Sector Allocation (GJ) FY 2003/04 


Interior Sector Allocation (GJ) FY 2003/04 
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2.9.2 Reconciliation of BC Hydro and Terasen Gas Customer Bases 
 


Two adjustments were made to the Marbek British Columbia energy model to 
accommodate differences between the BC Hydro and Terasen Gas customer bases in 
each service region.  They were: 


 
 Exclusion of Whistler.  The BC Hydro study (and model results) includes the village 


of Whistler; however, Whistler is not currently served by natural gas and is not 
included within the scope of this study.12 


 
 Addition of West Kootenay Area.  Fortis provides electricity to the West Kootenay 


region of interior British Columbia This service area was excluded from the BC 
Hydro study (and model results); however, Terasen Gas does serve this area. 


 
 Other Adjustments.  Other minor adjustments were made to account for minor 


differences in the BC Hydro and Terasen Gas service areas such as the exclusion of 
the Pacific Northern Gas service area. 


 
To accommodate each of the above situations, the existing stock of dwellings contained 
in Marbek’s British Columbia energy model was adjusted. A brief description is provided 
below. 


 
 Exclusion of Whistler 


 
As noted above, Whistler was included in the BC Hydro study (and model results) but is 
outside the scope of this study.  There have been a number of recent energy studies of the 
Whistler region, including those that provide data on dwelling units.  The Whistler 
service area exclusion was accommodated within the energy model by reducing the 
number of units within the affected building segments.  


  
 Addition of Fortis Electricity Sales  


 
Fortis provides electricity to Terasen Gas customers in the southern interior of British 
Columbia  As for the preceding adjustments, the inclusion of the Fortis service area was 
accommodated within the energy model by adjusting the dwelling units in Marbek’s 
British Columbia energy model. In contrast to the preceding situation, this adjustment 
required an increase in dwelling units. 
 
The Fortis sales data is presented in Exhibit 2.21.   The “Residential” and “Industrial” 
rate categories could be assigned to the residential and industrial segments, respectively.  
However, the “General” and “Wholesale” categories contain sales to all sectors.  To 
adjust for this discrepancy, the relative percentages of sales in the BC Hydro-supplied 
portion of the Interior region were used to disaggregate the “General” and “Industrial” 
sales.  The Fortis service territory has proportionately more residential sales than the 
portion of the Interior region serviced by BC Hydro (36% versus 21%). Several large 


                                                 
12 Terasen Gas and RMOW are currently collaborating on a parallel end use study for Whistler village. 
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industrial customers in the Fortis area generate their own electricity, tilting the bulk of 
sales towards residential. Exhibit 2.21 also presents the estimated segmentation that is 
used in this study.13  
 


Exhibit 2.21: Fortis Sales Data (2003)14 
 


Rate Category Number of  
Customers 


Fortis Reported 
Sales (GWh/yr) 


Sales Allocation used in this 
Study (GWH/yr) 


Residential 82,174 1,013 1,504 
Commercial/Institutional Not reported Not reported 244 
General 9,433 520  
Wholesale 8 907  
Industrial 38 337 1,029 


Total n/a 2,777 2,777 
 
 
2.9.2 Comparison Results 


 
Exhibit 2.22 compares the modelled results with actual billing data for total Terasen Gas 
sales as well as for each of the service regions.  


 
Exhibit 2.22: Comparison of Model Results with Actual Terasen Gas Billing Data, 


(thousand of GJ/yr.) 


 
As illustrated in Exhibit 2.22, there is a good match between the model results and the 
actual billing data. 


 
 


                                                 
13 Fortis BC, 2005 Load and Customer Forecast, 26 November 2004.  
14 Irrigation and street lighting loads were omitted, as these are not in either the BC Hydro or Terasen studies.  


TG Model % TG Model % TG Model % TG Model %


SFD/Duplex 46,913 15,099 3,439 65,450
Row unit 4,479 504 198 5,180
Lowrise 11,139 2,332 981 14,451
Highrise 5,828 667 272 6,768
Mobile/other 1,459 3,115 300 4,874
Subtotal 69,795 69,818 0% 21,718 21,716 0% 5,190 5,189 0% 96,703 96,723 0%


Total
Segment


Lower Mainland Interior Vancouver Island
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3. REFERENCE CASE 
 
3.1 INTRODUCTION 
 
This section presents the Residential Sector Reference Case for the study period (FY 2003/04 to 
FY 2015/16). The Reference Case estimates the expected level of natural gas consumption that 
would occur over the study period in the absence of new energy efficiency or fuel choice 
initiatives. The Reference Case, therefore, provides the point of comparison for the subsequent 
calculation of remaining economically attractive energy efficiency and fuel choice opportunities. 
 
The discussion is presented within the following subsections: 
 
 Estimation of net space heating loads—new dwellings 
 Stock growth  
 “Natural” changes to space heating loads—existing dwellings 
 “Natural” changes to appliance and space heating energy use 
 Fuel shares and saturation levels  
 End use model results. 


 
3.2 ESTIMATION OF NET SPACE HEATING LOADS—NEW DWELLINGS 
 
The first task in building the Reference Case involves the development of thermal archetypes for 
the new stock. As was the case with existing stock, the archetypes were based to a large extent 
on the HOT-2000 simulations of archetypal buildings originally developed for the BC Hydro 
study. Two major data sources were referenced: 
 
 The EnerGuide for Houses database 
 The BC Building Code. 


 
The EnerGuide database was queried for homes constructed after 1998 (those corresponding to 
the current version of the Building Code). The database outputs were then referenced in 
developing physical descriptions, such as floor area, window area and air leakage rates for new 
single-family, duplex, row and mobile dwellings.  
 
Insulation levels for new single-family, duplex and row houses were obtained from the current 
version of the BC Building Code.  Exhibit 3.1 presents a summary.  
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Exhibit 3.1: Minimum Thermal Resistance of Insulation (RSI) for Residential Buildings, 
(W/m2·°C) 


 
Thermal Resistance (RSI)* Required Assembly 


< 4,500 C Degree Days > 4,500 C Degree Days 
Attic Spaces 7.0 7.7 
Roof Joists 4.9 4.9 
Frame Wall 3.5 3.85 
Suspended Floors: 
 Framed 
 Concrete 


 
4.9 
2.1 


 
4.9 
2.1 


Foundation Walls 2.1 2.1 
Unheated Slabs 1.8 2.1 


 * RSI x 5.68 = R-Value  
Note: In areas of 3,500 celsius degree days and where the building is heated by natural gas not supplied by the Vancouver Island  


 natural gas pipeline, the minimum insulation required for frame walls may be reduced to RSI 2.45.   
 
 
3.2.1 Trends in British Columbia Residential Space Heating Loads 
 


Exhibit 3.2 provides a summary of trends in the thermal performance of British Columbia 
dwellings based on the results of 1300 EnerGuide for Houses audits.   


 
Exhibit 3.2: Trends in B.C. Housing Efficiency Rating 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


As illustrated in Exhibit 3.2, the thermal performance of British Columbia housing stock 
has been improving steadily with each new generation of construction.  Related trends 
that underlie the data shown in Exhibit 3.2 include: 


  
 As in the base year, overall space heating loads for the Lower Mainland will 


continue to be larger than for the other two regions, for the following reasons: 
houses and apartment buildings will continue to be larger, on average, than in the 
other two regions, and; overall building shell insulation levels will continue to be 
lower in the Lower Mainland than in the Interior. 
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 The amount of window area in new houses, as a percentage of the total exterior 
wall area, has increased by up to 30% relative to homes constructed in earlier 
periods. 


 
 In the Lower Mainland and Interior regions, the new stock tends to have floor 


areas that are 10% larger, on average; these same buildings also feature a 20% 
increase in exterior wall surface area as the result of the more complex wall 
geometry used in many of the new designs. The same trend towards larger 
buildings was not evident in the data for the Vancouver Island Region. 


 
 Window thermal efficiency has increased and air leakage rates have been reduced. 


U-value (heat loss factor) in windows has been reduced by approximately a factor 
of two over the course of a gradual evolution from old double-glazed wood-frame 
windows with no thermal break to current thermally-broken vinyl-framed 
windows with double-paned low-e glass. Overall air leakage in BC homes has 
decreased by approximately a factor of two in the last 80 years. Tighter windows 
account for a significant portion of this improvement.  


 
The net effect of the above trends is that while thermal efficiencies are improving, they 
are being partially offset by changing construction practices.  


 
3.2.2 Additional Considerations 
 


Discussions with provincial government staff indicated that a number of changes to 
residential buildings are under consideration that could affect the thermal performance of 
British Columbia’s new housing over the study period. These include: 
 
 The British Columbia Ministry of Energy and Mines has established targets for the 


performance of new construction, including: An EnerGuide 80 rating for all new 
residential buildings by 2010; and all commercial buildings (including apartments) 
will achieve energy performance levels equivalent to 25% below the Model National 
Energy Code for Buildings (MNECB). 


 
 A range of strategies are under discussion to achieve improved thermal performance 


in related residential equipment and products, including regulations for high 
efficiency furnaces, efficiency regulations for natural gas fireplaces, and increased 
thermal performance of windows.15 


 
 In addition to increased stringency of regulations, there is speculation that the next 


version of the British Columbia Building Code will include requirements for a heat 
recovery ventilator instead of the current requirements for a principle exhaust fan.   


 
No attempt has been made to incorporate the above considerations into this Reference 
Case, as their outcome remains uncertain at this time.  These considerations will, 


                                                 
15 Ref. Personal Communication, Andrew Pape Salmon. BC Ministry Energy Mines. 
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however, be addressed as part of the Achievable Potential presented in later sections of 
this report.    


 
3.2.3 Net Space Heating Loads Used in This Study 
 


A summary of the net space heating loads used in this Reference Case for new residential 
dwellings is presented in Exhibit 3.3, by region and segment. 


 
Exhibit 3.3: New Residential Units—Net Space Heating Loads16 by Building Segment and 


Terasen Gas Service Region, (MJ/yr.) 
 


 
 


                                                 
16 Net space heating load is the space heating load of a building that must be met by the space heating system over a full year. 
This is equal to the total heat loss through the building envelope minus solar and internal gains. Values shown for electrically 
heating dwellings are shown in megajoules for format consistency. 


Lower Mainland Vancouver Island Interior


Single Family/Duplex Dwelling 
Gas Heating


65,560 43,670 53,580


Single Family/Duplex Dwelling 
Non-gas Heating


62,220 43,090 53,000


Row - Gas Heating 51,500 36,170 41,650


Row – Non-gas Heating 40,080 29,380 35,280


Low Rise Apartment Units
Gas Heating


22,730 15,590 16,360


Low Rise Apartment – Gas Heating – 
Whole Building Corridor


210,480 71,310 66,750


Low Rise Apartment Units
Non-gas Heating


22,730 15,590 16,360


Low Rise Apartment – Non-gas Heating 
– Whole Building Corridor


210,480 71,310 66,750


High Rise Apartment Units
Gas Heating


22,730 14,830 14,000


High Rise Apartment – Gas Heating   - 
Whole Building Corridor


1,204,050 403,680 377,870


High Rise Apartment Units
Non-gas Heating


22,730 14,830 14,000


High Rise Apartment - Non-gas Heating - 
Whole Building Corridor


1,204,050 499,770 467,820


Mobile
Gas Heating


35,970 28,070 32,910


Mobile
Non-gas Heating


35,970 28,070 32,910


Segment Net Space Heating Load
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3.3 STOCK GROWTH 
 
The next step in developing the Reference Case involved the development and application of 
estimated levels of growth in each building segment and service region over the study period. 
The stock growth rates employed were based originally on data provided by BC Hydro.17  These 
original growth rates were used for overall growth by housing type, but newer data from a recent 
Terasen Gas study on New Construction Fuel Choice18 were used to allocate fuel shares within 
the new housing units. 
 
Exhibit 3.4 presents a summary of the growth rates employed in this Reference Case, by region, 
dwelling type and primary space heating fuel.  
 


Exhibit 3.4: Annual Growth Rates in Period by Building Segment and Terasen Gas 
Service Region, (%) 


 *Source: BC Hydro Load Forecast; and, Habart & Associates; New Construction Fuel 
Choice Interim Report; prepared for Terasen Gas, May 2005. 


 
3.3.1 Demolition Rates 
 


In addition to new construction activity, the demolition of older residential buildings was 
also reviewed.  The review examined demolition statistics from the Greater Vancouver 
Regional District (GVRD, 2001) and Statistics Canada (Statistics Canada, 2002). The 
results showed that in the Lower Mainland, the demolition rate for single-family 
dwellings has remained relatively constant over the last 10 years at an annual rate of 
0.5%.  The review also concluded that demolition rates in the other regions were 
negligible and, consequently, a demolition rate was applied only to the Lower Mainland. 
 


                                                 
17 Personal Communication: Larry Meyer. 
18 New Construction Fuel Choice: Interim Report, prepared by Habart & Associates for Terasen Gas, May 2005. 


Single Row Apt.
Mobile/ 
Other Single Row Apt.


Mobile/ 
Other


Lower Mainland
2004-2006 1.8% 2.5% 1.0% 1.3% 3.6% 2.8% 6.8% 1.9%
2006-2011 1.8% 2.7% 1.0% 1.3% 3.5% 3.0% 6.1% 2.6%
2011-2016 1.8% 2.7% 1.1% 1.3% 3.3% 2.9% 5.1% 2.5%
Vancouver Island
2004-2006 4.2% 4.0% 0.2% 1.4% 1.4% 0.7% 0.7% 1.6%
2006-2011 5.5% 5.1% 0.3% 1.6% 2.1% 1.0% 1.3% 2.4%
2011-2016 4.7% 5.2% 0.4% 1.5% 2.0% 1.3% 1.3% 2.3%
Interior
2004-2006 2.6% 3.1% 1.5% 1.7% 2.0% 1.9% 4.0% 1.8%
2006-2011 2.8% 2.6% 1.3% 1.7% 1.6% 1.6% 3.4% 1.9%
2011-2016 2.7% 2.4% 1.4% 1.7% 1.6% 1.6% 3.2% 1.8%


Non Electric Accounts Electric Accounts
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3.3.2 Net Change In Residential Stock 
 


The resulting (net) number of residential units is summarized in Exhibit 3.5, by year and 
dwelling type. 
 


Exhibit 3.5: Residential Stock, FY 2003/04 and FY 2015/16, (Number of Units) 


      Note: Whole Building Corridors refers to total number of buildings. 


Lower 
Mainland


Vancouver 
Island Interior


Lower 
Mainland


Vancouver 
Island Interior


Single Family/Duplex Dwelling 
Gas Heating, Pre-1976 88,168 5,106 62,535 83,677 5,106 62,535
Single Family/Duplex Dwelling – 
Gas Heating, 1976-2004 296,417 20,472 130,264 282,304 20,472 130,264
Single Family/Duplex Dwelling
Gas Heating, Post-2004 -- -- -- 109,551 19,049 70,641
Single Family/Duplex Dwelling – 
Non-gas Heating, Pre-1976 6,625 29,784 18,704 6,287 29,784 18,704
Single Family/Duplex Dwelling – 
Non-gas Heating, 1976-2004 22,272 118,515 38,961 21,235 118,515 38,961
Single Family/Duplex Dwelling
Non-gas Heating, Post-2004 -- -- -- 16,059 46,916 16,484
Row –
Gas Heating, Pre-1976 2,924 694 3,105 2,924 694 3,105
Row – 
Gas Heating, 1976-2004 50,767 1,600 5,779 50,767 1,600 5,779
Row –
Gas Heating, Post-2004 -- -- -- 25,822 2,083 4,199
Row – 
Non-gas Heating, Pre-1976 1,755 3,954 2,302 1,755 3,954 2,302
Row – 
Non-gas Heating, 1976-2004 27,996 7,755 3,673 27,996 7,755 3,673
Row –
Non-gas Heating, Post-2004 -- -- -- 13,284 1,841 1,440
Low Rise Apartment Units
Gas Heating, All Vintages 165,711 8,614 53,493 187,758 8,986 62,939
Low Rise Apartment – Gas 
Heating – Whole Building Corridor, All 11,349 746 6,094 12,879 780 7,169
Low Rise Apartment Units
Non-gas Heating, All Vintages 48,023 47,019 12,511 94,873 54,100 19,637
Low Rise Apartment – Non-gas 
Heating – Whole Building Corridor, All 3,520 4,397 1,418 6,771 5,045 2,229
High Rise Apartment Units
Gas Heating, All Vintages 82,747 3,324 14,790 93,805 3,419 17,553
High Rise Apartment – Gas 
Heating - Whole Building Corridor, All 1,150 57 277 1,300 60 328
High Rise Apartment Units
Non-gas Heating, All Vintages 24,543 9,271 6,196 48,040 11,065 8,280
High Rise Apartment – Non-gas 
Heating - Whole Building Corridor, All 301 317 93 620 364 132
Mobile/Other
Non-Electric Heating, All Vintages 19,940 4,264 59,990 23,271 5,110 73,377
Mobile/Other
Electric Heating, All Vintages 4,346 10,719 8,623 5,810 13,947 10,724


Sub-total 842,233 271,091 420,925 1,095,219 354,397 550,596


Total 1,534,248 2,000,212


FY 2003/04 base year FY 2015/16 forecast
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3.4 “NATURAL” CHANGES TO SPACE HEATING LOADS—EXISTING 
DWELLINGS 


 
In addition to the construction of new buildings, the Reference Case also assumes that a portion 
of the existing building stock is subject to energy retrofits in each period. To provide a 
reasonable representation of the impact of these “naturally” occurring retrofit activities on the net 
heating loads, it was necessary to: 
 
 Define a bundle of upgrade measures associated with a “typical” retrofit within each 


building segment. 
 Estimate the rate at which this bundle of measures is introduced into the existing stock of 


buildings. 
 Estimate the impact of these upgrades. 


 
To estimate the naturally occurring changes to the net heating loads for existing buildings, results 
of the 1995 Home Energy Retrofit Survey (NRCan 2000) were reviewed in conjunction with the 
EnerGuide for Houses database. Exhibit 3.6 summarizes the Home Energy Retrofit Survey 
results. 
 


Exhibit 3.6: Annual Retrofit Activity by Assembly and Detachment, (%) 
 


Assembly Single Row Apartment Mobile/Other 


Insulation Improvements 4.20 2.40 2.30 4.10 


Exterior Doors 5.40 5.90 2.80 5.30 


Window Replacements 6.70 7.00 4.10 6.60 


Fireplace Improvements 2.90 1.60 1.20 2.70 


Heating System Conversions 0.90 0.40 0.10 0.90 


Energy Source Conversions 0.90 0.80 0.10 0.90 


Equipment Replacements 2.90 2.10 1.00 2.90 


Averages 3.41 2.89 1.66 3.34 
Sources: 1995 Home Energy Retrofit Survey—Statistical Report (NRCan 2000) and 
BC EnerGuide for Houses database. 


 
In addition to the above data sources, it is possible to further calibrate the overall rate of 
envelope renovations using window installations as a proxy, because window replacement is the 
most common element in a typical envelope renovation. Data from NRCan19 indicates that the 
number of windows sold for replacement in existing homes is approximately equal to the number 
used in new home construction. Data from the Siding and Window Dealers Association of 
Canada20 indicates that a typical window replacement project involves half as many windows as 
a new home. Therefore, the rate of renovation is likely to be approximately twice the rate of new 
home construction.  
 
                                                 
19 “Technical Analyses of Canadian Energy Star Options”, Anil Parekh, NRCan Office of Energy Efficiency, Ottawa, 2002. 
20 Personal communication, Ene Saksniit, 29 October, 2004. 
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While the above sources provide useful references, neither source provides adequate data to 
allow for an accurate estimate of the overall impact. For example, the EnerGuide for Houses 
database only contains 20 applicable samples. Similarly, the Home Energy Retrofit Survey data 
show activity rates but do not link them to energy impact. Moreover, previous studies have 
clearly shown that a significant portion of energy retrofit activity is linked to home renovation 
activities, which often include the addition of new living spaces. 
 
Trial energy simulation runs were undertaken in HOT-2000, assuming a variety of combinations 
of the above retrofit activities. As expected, the results varied widely, from about 2% to 15% 
reduction in heat load, depending on assumptions related to the number of windows or doors 
replaced, etc. In the absence of more comprehensive data, this analysis employs the insulation 
activity rates presented in Exhibit 3.6 and assumes that each renovation project includes 
replacement of half the windows in the home as well as one insulation measure, for a net average 
heat load reduction of 7%.  
 
3.5 “NATURAL” CHANGES TO APPLIANCE AND HEATING ENERGY USE 
 
3.5.1 Overview 
 


Changes in the annual energy consumption of residential appliances and heating 
equipment result from improvements in the energy efficiency of new models and the 
gradual penetration of those new, more efficient models into the stock of new and 
existing residences. 
 
Data available from Natural Resources Canada (NRCan)21 show that significant 
improvements occurred in the energy efficiency of new appliances and heating 
equipment during the late 1980s and mid 1990s but in the period post-1997 the efficiency 
of new natural gas appliances (clothes dryers and cooking ranges) has remained relatively 
unchanged.  Consequently, this Reference Case assumes that, in the absence of new 
initiatives, further improvements in the efficiency of new appliances will be relatively 
minor over the forecast period.  However, the energy consumption of the stock of natural 
gas appliances and heating equipment will continue to lower as the existing stock is 
replaced over the study period. 
 
Further discussion of assumptions applied to the major natural gas appliance appliances 
and heating equipment is provided below. The discussion is organized as follows: 
 
 Furnaces 
 Domestic Hot Water 
 Cooking Ranges 
 Clothes Dryers 
 Fireplaces 
 Pool Heaters 
 Other. 


                                                 
21 Natural Resource Canada; Energy Use Data Handbook, 2005. Pg 38-39 







Terasen Gas Conservation Potential Review  –Residential Sector– 


 
Marbek Resource Consultants/Habart & Associates/Innes Hood Page 39 


Furnaces  
 
Program evaluation work undertaken by Terasen Gas shows that there is a trend towards 
the use of more efficient furnaces in both new construction and replacement markets, but 
the market share is much smaller than it is elsewhere in Canada.22  High efficiency 
furnaces account for approximately 20% of installations in new homes and approximately 
50% of the replacement market. The remainder are mid-efficiency models. The 
installation of standard efficiency furnaces is no longer permitted in the British Columbia 
marketplace.  
 
Discussions with industry personnel indicate that mid-efficiency models are still being 
installed in a large number of new homes and in furnace replacement projects, even with 
the existence of the current incentives. Consequently, this Reference Case assumes that 
the trend towards increased market share of high efficiency furnaces continues over the 
study period, but at a moderate rate. This latter assumption recognizes that, by definition, 
this Reference Case does not include future Terasen Gas DSM programs.    


 
Domestic Hot Water 


 
Exhibit 3.7 summarizes DHW percentage consumption by end use for new dwellings. A 
comparison with the values presented previously for existing dwellings (see Section 2) 
shows significant reductions for hot water use in dishwashing and clothes washing; 
however, slightly more modest changes have been assumed for personal consumption. 
This may result in a modest over-estimation of personal consumption, as the 1998 British 
Columbia Building Code has set requirements for flow rates on showerheads and faucets. 
However, there are also a number of uses in this category that are increasing, such as 
whirlpools and spas. Given that the net impact of these trends remains unknown, no 
reduction for personal consumption was included.   
 
DHW energy consumption for new and existing appliances is improving steadily as a 
result of energy efficiency regulations. The minimum efficiency factor has risen from 
0.52 for a 200 litre tank as of 1995 to 0.57 for a 200 litre tank as of 2003. (OEE 
Regulations Bulletin, Sept 2004). Over the study period, the natural turnover of water 
heaters will result in an improvement of approximately 2% as failing water heaters are 
replaced by new ones that meet the new standard. The UEC for DHW in new buildings is 
assumed to be constant.  


 


                                                 
22 In other jurisdictions, home builders have found that high efficiency furnaces offer savings in venting costs that significantly 
offset their higher capital costs. 
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Exhibit 3.7: Distribution of DHW Use by End Use in New Stock, (%) 
 


End Use % 


Personal Use 35 
Dishwashing 23 
Clothes Washing 27 
Standby Losses 15 
Total 100% 


  
Cooking Ranges 
 
A UEC of 9.5 GJ/yr. is assumed in the base year (for single family homes in the Lower 
Mainland region), adjusted for occupancy in other housing types and regions. This value 
is based on residential end use data compiled by Terasen Gas.23 
 
As outlined in the overview to this section, the primary contribution to reduced natural 
gas consumption in cooking ranges will come from the gradual penetration of new, more 
efficient models into the stock of new and existing residences. Therefore, this Reference 
Case assumes that the current gas cooking UEC declines (in a straight line) by 3% to 9.2 
GJ/yr. by the final milestone year. 
 
Clothes Dryer 
 
A UEC of 4.4 GJ/yr. is assumed in the base year (for single family homes in the Lower 
Mainland region), adjusted for occupancy in other housing types and regions. This value 
is based on residential end use data compiled by Terasen Gas.  
 
As in the case of cooking ranges, the primary contribution to reduced natural gas 
consumption in gas clothes dryers will come from the gradual penetration of new, more 
efficient models into the stock of new and existing residences. Therefore, this Reference 
Case assumes that the current clothes dryer UEC declines (in a straight line) by 2% to 4.3 
GJ/yr. by the final milestone year. 
 
Fireplaces 
 
Fireplaces currently have a very wide range of efficiencies, and the average efficiency of 
units currently sold has not been extensively studied. The study team and industry 
personnel24 estimated that the base case efficiency of current fireplace unit sales is 
approximately 35-40%. In the absence of any new initiatives, the average UEC was not 
assumed to change during the study period. 
 


                                                 
23Data from Natural Resources Canada reported in Energy Use Data Handbook, 2005, show a lower national UEC for gas 
ranges. The Terasen Gas end use data values were used because they are specific to the service territory under study  
24 Information provided during the Residential Sector Achievable Workshop. 







Terasen Gas Conservation Potential Review  –Residential Sector– 


 
Marbek Resource Consultants/Habart & Associates/Innes Hood Page 41 


Pool Heaters 
 
UEC for pool heaters is not expected to change during the study period in the absence of 
any new initiatives. 
 
Other 
 
In the absence of any new initiatives, other gas uses (spas, barbecues, etc.) were not 
assumed to change during the study period. 


 
3.6 APPLIANCE SATURATION TRENDS   
 
To develop estimates of the future saturation of residential equipment, references from Natural 
Resources Canada (NRCan, 1998) and the BC Hydro CPR study (2002) were reviewed. The 
saturation of most end use appliances has remained relatively constant over the last 10 years, 
suggesting that further changes to saturations are unlikely within the study period. The two 
exceptions are: computers and dishwashers. However, these changes do not directly impact 
natural gas consumption and therefore are not considered further in this analysis. 
 
3.7 FUEL SHARE 
 
Fuel share data are taken directly from the recently completed study for Terasen Gas, entitled, 
New Construction Fuel Choice, prepared by Habart & Associates, May 2005. 
 
3.8 END USE MODEL RESULTS 
 
Exhibit 3.8 presents the results—broken out by dwelling type and milestone year—of the 
Reference Case for the total Terasen Gas service area. The Exhibit also includes a pie chart 
showing gas consumption by end use, based on projected consumption at the end of the study 
period (FY 2015/16). 
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Exhibit 3.8: Reference Case Model Results, (thousand of GJ/yr.)  


 


FY 
03/04


FY 
05/06


FY 
10/11


FY 
15/16


FY 
03/04


FY 
05/06


FY 
10/11


FY 
15/16


FY 
03/04


FY 
05/06


FY 
10/11


FY 
15/16


FY 
03/04


FY 
05/06


FY 
10/11


FY 
15/16


SFD/Duplex Existing 44,756 43,899 41,997 40,372 3,261 3,245 3,201 3,155 14,225 14,139 13,921 13,703 62,242 61,283 59,119 57,230
SFD/Duplex New 2,156 3,728 7,896 12,405 179 331 933 1,564 873 1,453 3,105 4,915 3,208 5,512 11,934 18,884
Row Existing 3,996 3,965 3,894 3,824 184 183 181 179 452 449 443 437 4,632 4,598 4,518 4,440
Row New 483 747 1,516 2,398 14 23 57 101 52 82 154 228 548 852 1,727 2,727
Low Rise Apt Units Existing 10,393 10,323 10,163 9,994 939 935 924 912 2,141 2,131 2,106 2,078 13,473 13,388 13,193 12,983
Low Rise Apt Units New 746 1,061 1,944 2,926 42 50 98 148 191 269 454 656 979 1,381 2,496 3,730
High Rise Apt Units Existing 5,435 5,397 5,312 5,222 260 258 255 252 617 614 607 599 6,311 6,269 6,174 6,073
High Rise Apt Units New 394 556 1,011 1,518 12 15 28 41 50 71 122 179 457 643 1,162 1,738
Mobile/Other Existing 1,410 1,400 1,377 1,353 288 287 283 280 2,981 2,965 2,923 2,879 4,679 4,652 4,583 4,512
Mobile/Other New 49 82 172 268 12 20 48 78 134 224 470 737 195 326 690 1,084
Total Existing 65,990 64,984 62,742 60,766 4,931 4,908 4,845 4,777 20,416 20,299 20,000 19,696 91,337 90,191 87,587 85,239
Total New 3,828 6,174 12,539 19,516 258 440 1,164 1,932 1,301 2,100 4,305 6,715 5,386 8,713 18,008 28,163
GRAND TOTAL 69,818 71,158 75,282 80,282 5,189 5,348 6,009 6,709 21,716 22,398 24,305 26,410 96,723 98,904 105,596 113,401


TotalLower Mainland Vancouver Island Interior


DHW
22% Space Heating


60%


Dryer
<1%


Other Gas
2%Fireplace


13%


Cooking
2%


Pool Heater
1%
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4. ENERGY EFFICIENCY AND FUEL CHOICE MEASURES 
 
4.1 INTRODUCTION 
 
This section identifies and assesses the financial and economic attractiveness of the selected 
energy efficiency and fuel choice measures for the residential sector. The discussion is organized 
and presented as follows: 
 
 Methodology 
 Summary of energy efficiency results 
 Summary of fuel choice results 
 Description of energy efficiency technologies and measures 
 Description of fuel choice technologies and measures. 


 
4.2 METHODOLOGY 
 
The following steps were employed to assess the energy efficiency and fuel choice measures:  
 
 Select candidate energy efficiency and fuel choice measures 
 Establish technical performance for each option within a range of applicable load sizes 


and/or service region conditions (e.g., degree days) 
 Establish the capital, installation and operating costs for each option 
 Calculate the simple payback from the customer’s perspective 
 Calculate the measure total resource cost (measure TRC) 
 Calculate the benefit/cost ratio. 


 
A brief discussion of each step is outlined below. 
 
Step 1 Select Candidate Measures 


 
The candidate measures were selected in close collaboration with Terasen Gas personnel based 
on a combination of a literature review and the previous experience of both the consultants and 
Terasen Gas personnel. The selected measures are all considered to be technically proven and 
commercially available, even if only at an early stage of market entry. Technology costs, which 
will be addressed in this section, were not a factor in this initial selection of candidate 
technologies. 
 
Step 2 Establish Technical Performance 
 
Information on the performance improvements provided by each measure was compiled from 
available secondary sources, including the experience and on-going research work of study team 
members. As applicable, the energy impacts of the measures are reported for both natural gas 
and electricity.  
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Step 3 Establish Capital, Installation and Operating Costs for Each Measure 
 
Information on the cost of implementing each measure was also compiled from secondary 
sources, including the experience and on-going research work of study team members. As 
applicable, both the incremental and full cost of each measure were estimated.  
 
The incremental cost is applicable when a measure is installed in a new facility, or at the end of 
its useful life in an existing facility; in this case, incremental cost is defined as the difference 
between the energy efficiency or fuel choice option relative to the “baseline” technology.  The 
full cost is applicable when an operating piece of equipment is replaced with a more efficient 
model or a fuel choice option prior to the end of its useful life.  
 
In both cases, the costs and savings are annualized, based on the number of years of equipment 
life and the discount rate, and the costs incorporate applicable changes in annual O & M costs. 
All cost are expressed in constant (2005) dollars. 
 
Step 4 Calculate Simple Payback 
 
The simple payback is generated to show the customer’s financial perspective. Simple payback is 
“a measure of the length of time required for the cumulative savings from a project to recover its 
initial investment cost and other accrued costs, without taking into account the time value of 
money. The simple payback period is usually measured from the service date of the project.”25  
The cost of the measure (incremental or full, as appropriate) is divided by the expected annual 
savings. The answer is given in years.  
 
The following equation illustrates how this calculation is applied to a situation where an upgrade 
has a higher upfront cost than the baseline technology, but lower ongoing operating costs: 
 


 Payback (years) = (CostUpgr – CostBase)/(AnnBase – AnnUpgr) 
 
where:  
 CostUpgr  = initial capital cost of the upgrade measure ($) 
 CostBase  = initial capital cost of the baseline measure ($) 
 AnnUpgr  = ongoing operating cost of the upgrade ($/year) 
 AnnBase  = ongoing operating costs of the baseline technology ($/year) 
  


Step 5 Calculate the Measure Total Resource Cost (TRC) 
 
The measure TRC calculates the net present value of energy savings that result from an 
investment in an efficiency or fuel choice technology or measure. The measure TRC is equal to 
its full or incremental capital cost (depending on application) plus any change (positive or 
negative) in the combined annual energy and O&M costs. This calculation includes, among 
others, the following inputs: the avoided natural gas and electricity supply costs, the life of the 
technology, and the selected discount rate, which in this analysis has been set at 8%.   


 


                                                 
25 Sieglinde K. Fuller and Stephen R. Petersen.  (1996). “Life Cycle Costing Manual for the Federal Energy Management 
Program”.   National Institute of Standards and Technology Handbook 135, 1995 Edition, Washington, DC. 
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A technology or measure with a positive TRC value is included in subsequent phases of the 
analysis, which consists of the economic and achievable potential scenarios. A measure with a 
negative TRC value is not economically attractive and is therefore not included in subsequent 
stages of the analysis.  
 
It should be noted that the measure TRC provides an initial screen of the technical options. 
Considerations such as program delivery costs, incentives, etc., are incorporated in later detailed 
program design stages, which are beyond the scope of this study. 
 
Step 6 Calculate Benefit/Cost Ratio 
 
The measure benefit/cost ratio indicates the relative attractiveness of the measures. A measure 
that has a benefit/cost ratio in excess of “1” means that the measure’s benefits outweigh its costs; 
it is, therefore, included in subsequent stages of the analysis. Similarly, a measure with a 
benefit/cost ratio that is well in excess of one (e.g., 3) means that it is very attractive.  A measure 
with a benefit/cost ratio of less than one means that its costs outweigh its benefits and, hence, it 
is not included in subsequent stages of the analysis. 
 
4.2.1 Energy Costs 
 


The financial and economic results that are presented in this section are based on the 
following 


 
 Avoided supply cost of natural gas 
 Avoided supply cost of electricity 
 Customer energy prices. 


 
A brief discussion of each is provided below. 


 
 Avoided Supply Cost of Natural Gas 


 
Natural gas avoided supply costs were provided by Terasen Gas. The data provided were 
segmented on the basis of future year (over a 25 year period), end use or load shape and 
service area. Exhibit 4.1, provides a summary of the avoided natural gas supply costs for 
each combination of year, load shape and service area. To make the data more 
manageable, the annual values were averaged for each of the time periods shown in 
Exhibit 4.1. The distinction between high load factor (flat) and low load factor (peaky) 
load shapes reflects the difference in costs to supply each load type.  Similarly, the cost 
data shown in Exhibit 4.1 reflect the modest differences in the cost of serving different 
service areas within the province. 
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Exhibit 4.1: Natural Gas – Avoided Supply Costs 


1 kWh =3.6 MJ; 1GJ = 1000 MJ 
 


 Avoided Supply Cost of Electricity 
 
The avoided supply costs of electricity used in this analysis are shown in Exhibit 4.2. As 
illustrated, the electricity values have been organized symmetrically with the natural gas 
prices on the basis of measure life, load shape and service region.  
 
The electricity supply costs shown in Exhibit 4.2 are estimated values based on the 
avoided cost of $0.06/kWh that was used in the earlier BC Hydro study. This value was 
an average value and reflected the cost of delivering an incremental kWh of new 
electricity supply to a lower mainland busbar. 
 
Although the BC Hydro study used a single avoided cost value for all end uses, BC 
Hydro is also confronted with higher supply costs for end uses such as space heating that 
have peaky requirements.  Detailed electricity supply costs were not available to this 
study for each of the defined load types. Consequently, based on discussions with the 
study team personnel, it was decided to assume that peaky loads such as space heating 
cost, on average, 10% more to supply than for relatively flat loads, such as hot water. BC 
Hydro personnel confirmed that this value was generally consistent with recent values 
estimated by the utility.  To accommodate this 10% cost spread and to also adhere to the 
same average avoided cost of $0.06/kWh, peaky load values were adjusted upwards by 
5% from the average BC Hydro values and flat load values were adjusted downwards by 
5%.  
 
The values shown in Exhibit 4.2 have also been adjusted to account for the delivery 
destination. The Terasen Gas values are for delivery to the customer. As the BC Hydro 
values are at a distribution busbar, the values were adjusted upwards by 7% (3% area 
transmission and 4% distribution)26 to account for losses between the busbar and the 
customer. 
 
As the same electricity avoided cost value was used for all three service regions in the BC 
Hydro study, no attempt was made to generate distinct service region values in this study. 


 


                                                 
26 This approach omits bulk transmission losses of 5%; however, this is consistent with the approach that was applied in the BC 
Hydro CPR. It is also consistent with the general assumption that the Most Likely future electricity supply options will be 
developed closer to the load rather that at remote sites, such as the historical large-scale hydroelectric developments. 


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 5.756 5.685 5.716 5.782 5.102 5.041 5.031 4.978
Lower Mainland 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782
Interior 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782


Natural Gas Load Shape
Low Load Factor (e.g., space heat) High Load Factor  (e.g., DHW)
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 Exhibit 4.2: Electricity – Avoided Supply Costs 


1 kWh =3.6 MJ; 1GJ = 1000 MJ  
 


 Customer Energy Prices 
 
The customer energy prices used in this analysis are presented in Exhibit 4.3. These 
values are used in the calculation of customer payback periods that are presented in later 
sections of this report. In the case of both electricity and natural gas, the prices shown are 
based on February 2005 rate schedules and, in the case of electricity incorporate both 
energy and demand charges.  Where more than one rate schedule was applicable to a 
given sector, the rates were blended in approximately the same ratio as energy sales. 
 


Exhibit 4.3: Customer Energy Prices 
 


 


1kWh=3.6 MJ; 1 GJ=1000 MJ 
 


4.3 SUMMARY OF ENERGY EFFICIENCY SCREENING RESULTS 
 
A summary of the screening results for the energy efficiency options is presented Exhibit 4.4a, 
4.4b and 4.4c below.  Due to the number of measures assessed, the following exhibits only show 
results for those options that pass the screen. Those options that did not pass the screen are 
contained in Appendix B. 
 
Highlights are summarized below.  
 
 The space heating measures that fail the economic screen include all the building 


envelope measures, the boiler efficiency upgrade, high efficiency HRVs, and gas-fired 
heat pumps. The upfront cost of these measures is too high relative to the value of their 
energy savings.  


 
 Space heating measures that pass in certain markets include: high performance windows, 


which pass in new single detached/duplex home construction in all regions but in row 


Natural Gas  
$/MJ


Electricity    
$/MJ


Natural Gas  
$/MJ


Electricity    
$/MJ


Natural Gas  
$/MJ


Electricity    
$/MJ


Vancouver Island $0.0132 $0.0169 $0.0113 $0.0135 $0.0094 $0.0135
Lower Mainland $0.0105 $0.0169 $0.0099 $0.0135 $0.0087 $0.0135
Interior $0.0104 $0.0169 $0.0098 $0.0135 $0.0086 $0.0135


Customer Energy Prices


Residential Commercial Manufacturing


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94
Lower Mainland 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94
Interior 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94


Low Load Factor (e.g., space heat) High Load Factor  (e.g., DHW)Electricity
Load Shape
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housing only in the Lower Mainland; furnace efficiency upgrades, which pass in new and 
existing homes in the Lower Mainland, in both new and existing single detached/duplex 
archetype and in new row houses in the Interior, and in new single detached/duplex only 
in Vancouver Island; and, integrated heating and DHW, which passé in new and existing 
single detached/duplex and row in the Lower Mainland and Interior, but only in new 
single detached/duplex in Vancouver Island. 


 
 Measures such as the furnace efficiency upgrade pass in more housing types in the Lower 


Mainland and the Interior than in Vancouver Island, due to the lower space heating loads 
in that region. Vancouver Island not only has a lower tertiary space heating load, but also 
has significant supplementary space heating from both fireplaces and baseboard electric. 
Baseline space heating natural gas consumption of at least 70 GJ/yr is required before the 
furnace efficiency upgrade becomes economically attractive.  


 
 DHW measures that fail the economic screen include the condensing water heater, the 


instantaneous water heater, waste water heat recovery, and solar water heating. All these 
measures have upfront costs too high relative to the value of their energy savings. 


 
 For dishwashers and clothes washers, in each case there is an Energy Star product with a 


modest (or zero) incremental cost. These machines pass the economic screen. The more 
expensive “best available dishwasher” and the front loading washers both have too great 
an incremental cost to pass the screening test. 


 
 High efficiency pool heaters and fail the economic screen, due to high upfront cost. 
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Exhibit 4.4a: Summary of TRC Measure Screening Results Residential Sector Energy 
Efficiency Options – Lower Mainland 


  


# Name
SD/Dupl Existing Full 6.9 $48.69 1.1
SD/Dupl New Incr. 7.1 $28.87 1.0
SD/Dupl New Incr. 6.1 $309.24 1.3


Row New Incr. 8.1 -$61.25 0.9
SD/Dupl Existing Incr. 3.8 $379.35 1.6


Row Existing Incr. 6.9 -$69.43 0.9
SD/Dupl New Incr. 5.2 $110.59 1.2


Row New Incr. 6.8 -$58.59 0.9
SD/Dupl Existing Incr. 3.0 $568.97 2.1


Row Existing Incr. 5.1 $138.17 1.3
SD/Dupl New Incr. 3.7 $392.52 1.8


Row New Incr. 5.0 $149.96 1.3
SD/Dupl Existing Full 1.0 $81.94 4.3


Row Existing Full 1.2 $60.01 3.4
SD/Dupl Existing Full 2.7 $48.66 1.7


Row Existing Full 3.3 $25.35 1.4
SD/Dupl New Full 2.7 $46.39 1.7


Row New Full 3.4 $23.54 1.4
SD/Dupl Existing Full 0.5 $14.74 4.7


Row Existing Full 0.7 $10.90 3.7
SD/Dupl New Full 0.6 $14.37 4.6


Row New Full 0.7 $10.60 3.7
SD/Dupl Existing Incr. 0.0 $67.31 N/A


Row Existing Incr. 0.0 $53.29 N/A
SD/Dupl New Incr. 0.0 $64.58 N/A


Row New Incr. 0.0 $51.16 N/A
SD/Dupl Existing Incr. 2.6 $84.72 1.8


Row Existing Incr. 3.3 $44.92 1.4
SD/Dupl New Incr. 2.7 $78.92 1.8


Row New Incr. 3.4 $40.45 1.4
SD/Dupl Existing Full 1.6 $465.58 2.3
SD/Dupl New Full 1.6 $465.58 2.3
SD/Dupl Existing Incr. 2.9 $88.00 1.6


Row Existing Incr. 2.9 $88.00 1.6
SD/Dupl New Incr. 2.9 $88.00 1.6


Row New Incr. 2.9 $88.00 1.6


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC


B/C 
Ratio


Measure
Service 
Area(s)


Sub 
Sector(s)


1 Air Sealing LM


7 High Performance Windows LM


11 Furnace Efficiency Upgrade LM


14 Integrated Heating and DHW LM


16 Low-Flow Showerheads and Faucets LM


17 DHW Heat Trap LM


19 DHW Pipe Insulation LM


23 Energy Star Dishwasher LM


25 Energy Star Clothes Washer LM


27 Insulating Pool Cover LM


30 Energy Efficient Fireplace LM
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Exhibit 4.4b: Summary of TRC Measure Screening Results Residential Sector Energy 


Efficiency Options – Vancouver Island 


 
 
 
 


# Name
SD/Dupl New Incr. 9.3 -$163.58 0.9
SD/Dupl Existing Incr. 4.7 -$84.87 0.9
SD/Dupl Existing Incr. 3.8 -$31.02 0.9
SD/Dupl Existing Full 0.9 $52.31 3.1


Row Existing Full 1.1 $39.59 2.6
SD/Dupl Existing Full 2.6 $17.63 1.3


Row Existing Full 3.1 $4.04 1.1
SD/Dupl New Full 2.6 $16.07 1.2


Row New Full 3.1 $2.74 1.0
SD/Dupl Existing Full 0.5 $9.55 3.4


Row Existing Full 0.6 $7.32 2.8
SD/Dupl New Full 0.5 $9.30 3.3


Row New Full 0.6 $7.11 2.8
SD/Dupl Existing Incr. 0.0 $51.33 N/A


Row Existing Incr. 0.0 $42.28 N/A
SD/Dupl New Incr. 0.0 $48.97 N/A


Row New Incr. 0.0 $40.41 N/A
SD/Dupl Existing Incr. 2.5 $41.95 1.4


Row Existing Incr. 3.0 $15.08 1.2
SD/Dupl New Incr. 2.5 $37.01 1.4


Row New Incr. 3.1 $11.21 1.1
SD/Dupl Existing Full 1.4 $277.66 1.8
SD/Dupl New Full 1.4 $277.66 1.8
SD/Dupl Existing Incr. 2.3 $61.04 1.4


Row Existing Incr. 2.3 $61.04 1.4
SD/Dupl New Incr. 2.3 $61.04 1.4


Row New Incr. 2.3 $61.04 1.4


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC


B/C 
Ratio


Measure
Service 
Area(s)


Sub 
Sector(s)


7 High Performance Windows VI
11 Furnace Efficiency Upgrade VI
14 Integrated Heating and DHW VI
16 Low-Flow Showerheads and Faucets VI


17 DHW Heat Trap VI


19 DHW Pipe Insulation VI


23 Energy Star Dishwasher VI


25 Energy Star Clothes Washer VI


27 Insulating Pool Cover VI


30 Energy Efficient Fireplace VI
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Exhibit 4.4c: Summary of TRC Measure Screening Results Residential Sector Energy 
Efficiency Options – Interior 


 
 
 
 
 


 


# Name
SD/Dupl Existing Full 8.8 -$147.04 0.8
SD/Dupl New Incr. 8.9 -$104.95 0.9
SD/Dupl New Incr. 7.5 $50.50 1.0
SD/Dupl Existing Incr. 4.8 $165.62 1.3
SD/Dupl New Incr. 6.6 -$33.54 0.9
SD/Dupl Existing Incr. 4.1 $262.11 1.5


Row Existing Incr. 7.2 -$62.20 0.9
SD/Dupl New Incr. 5.2 $106.26 1.2


Row New Incr. 6.8 -$41.19 0.9
SD/Dupl Existing Full 1.2 $62.68 3.5


Row Existing Full 1.5 $44.19 2.8
SD/Dupl Existing Full 3.3 $28.19 1.4


Row Existing Full 4.1 $8.53 1.1
SD/Dupl New Full 3.3 $26.43 1.4


Row New Full 4.2 $7.15 1.1
SD/Dupl Existing Full 0.7 $11.37 3.8


Row Existing Full 0.9 $8.13 3.0
SD/Dupl New Full 0.7 $11.08 3.8


Row New Full 0.9 $7.90 3.0
SD/Dupl Existing Incr. 0.0 $56.92 N/A


Row Existing Incr. 0.0 $44.76 N/A
SD/Dupl New Incr. 0.0 $54.45 N/A


Row New Incr. 0.0 $42.84 N/A
SD/Dupl Existing Incr. 3.1 $55.62 1.6


Row Existing Incr. 4.1 $19.65 1.2
SD/Dupl New Incr. 3.2 $50.44 1.5


Row New Incr. 4.2 $15.70 1.2
SD/Dupl Existing Full 1.5 $520.11 2.5
SD/Dupl New Full 1.5 $520.11 2.5
SD/Dupl Existing Incr. 3.0 $88.00 1.6


Row Existing Incr. 3.0 $88.00 1.6
SD/Dupl New Incr. 3.0 $88.00 1.6


Row New Incr. 3.0 $88.00 1.6


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC


B/C 
Ratio


Measure
Service 
Area(s)


Sub 
Sector(s)


1 Air Sealing Int


7 High Performance Windows Int
11 Furnace Efficiency Upgrade Int


13 Integrated Heating and DHW Int


15 Low-Flow Showerheads and Faucets Int


16 DHW Heat Trap Int


18 DHW Pipe Insulation Int


22 Energy Star Dishwasher Int


24 Energy Star Clothes Washer Int


26 Insulating Pool Cover Int


29 Energy Efficient Fireplace Int
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4.4 SUMMARY OF FUEL CHOICE SCREENING RESULTS  
 
A summary of the screening results for the fuel choice options is presented Exhibit 4.5 below.  
Highlights of the results shown in Exhibit 4.5 are summarized in the text that follows and the 
detailed calculations are provided in Appendix C. 
 


Exhibit 4.5a: Summary of TRC Measure Screening Results For Residential Sector Fuel 
Choice Options – Lower Mainland 


Note:  
• For the furnace fuel choice measure in existing homes, simple payback is negative because the natural gas option is less 


expensive than the base case electric option. A negative incremental cost with positive savings produces a negative simple 
payback. 


• For the DHW fuel choice measure, simple payback is negative because at current retail rates for electricity and gas, the electric 
water heater is less expensive to operate. The measure nonetheless has a positive TRC, using current avoided cost values. 


 
Exhibit 4.5b: Summary of TRC Measure Screening Results For Residential Sector Fuel 


Choice Options – Vancouver Island 


Note: 
• For the furnace fuel choice measure in existing homes, simple payback is negative because the natural gas option is less 


expensive than the base case electric option. A negative incremental cost with positive savings produces a negative simple 
payback. 


• For the DHW fuel choice measure, simple payback is negative because at current retail rates for electricity and gas, the electric 
water heater is less expensive to operate. The measure nonetheless has a positive TRC, using current avoided cost values. 


# Name
SD/Dupl Existing Incr. -0.7 $9,902.41 2.8


Row Existing Incr. -1.3 $5,548.02 2.9
SD/Dupl New Incr. 5.1 $4,930.54 1.8


Row New Incr. 6.6 $3,268.62 1.6
SD/Dupl New Incr. -13.2 $192.50 1.2


Row New Incr. -16.5 $81.22 1.1
SD/Dupl New Incr. 0.0 $55.54 1.1


Row New Incr. 0.0 $43.08 1.1
SD/Dupl Existing Incr. 16.3 $141.99 1.3


Row Existing Incr. 20.9 $78.04 1.2
SD/Dupl New Incr. 0.0 $287.35 2.0


Row New Incr. 0.0 $224.42 2.0


3 Range Fuel Choice LM


4 Dryer Fuel Choice LM


LMDHW Fuel Choice2


1 Furnace Fuel Choice LM


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC


B/C 
Ratio


Measure
Service 
Area(s)


Sub 
Sector(s)


# Name
SD/Dupl Existing Incr. -2.0 $7,010.93 3.4


Row Existing Incr. -3.3 $4,332.26 3.5
SD/Dupl New Incr. 14.0 $2,774.25 1.7


Row New Incr. 17.6 $1,800.42 1.5
SD/Dupl New Incr. -4.8 $181.55 1.2


Row New Incr. -5.7 $94.10 1.1
SD/Dupl New Incr. 0.0 $128.53 1.3


Row New Incr. 0.0 $104.63 1.3
SD/Dupl Existing Incr. -57.6 $142.74 1.4


Row Existing Incr. -71.7 $85.24 1.3
SD/Dupl New Incr. 0.0 $288.10 2.4


Row New Incr. 0.0 $231.51 2.4


3 Range Fuel Choice VI


4 Dryer Fuel Choice VI


1 Furnace Fuel Choice VI


2 DHW Fuel Choice VI


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC


B/C 
Ratio


Measure
Service 
Area(s)


Sub 
Sector(s)
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Exhibit 4.5c: Summary of TRC Measure Screening Results For Residential Sector Fuel 
Choice Options – Interior 


Note:  
• For the furnace fuel choice measure in existing homes, simple payback is negative because the natural gas option is less 


expensive than the base case electric option. A negative incremental cost with positive savings produces a negative simple 
payback. 


• For the DHW fuel choice measure, simple payback is negative because at current retail rates for electricity and gas, the electric 
water heater is less expensive to operate. The measure nonetheless has a positive TRC, using current avoided cost values. 


 
 
4.5 DESCRIPTION OF ENERGY EFFICIENCY TECHNOLOGIES AND 


MEASURES 
 
This sub section provides a brief description of each of the energy efficiency technologies and 
measures that are included in this study, as listed in Exhibit 4.6.  
  


Exhibit 4.6:  Energy Efficiency Technologies and Measures - Residential Sector 
 


 
Air Leakage Sealing 
Attic Insulation 
Wall Insulation 
Foundation Insulation 
Crawl-space insulation 
Vacuum Panel Insulation 
High- & Super High-Performance Windows 
Integrated Design & Multiple Envelope 
Measures 
Condensing Furnaces 
Condensing Boilers 
High-Efficiency Heat Recovery Ventilators 
(HRV) 
Integrated Heating & DHW (e.g., 
eKOCOMFORT) 
Gas-fired Heat Pumps 


 
EnerGuide Natural Gas Fireplaces 
Low-Flow Showerheads & Faucets 
DHW Heat Trap 
DHW Temperature Reduction 
Condensing Water Heaters 
Hot Water Pipe Insulation 
In-line (Instantaneous) Gas-Fired DHW 
DHW Savings from Efficient Dishwashers 
DHW Savings from Efficient Clothes Washers 
Insulated Swimming Pool Covers 
High-Efficiency Pool Heaters 
Solar Pool Heating 


Also: 
High efficiency gas range (no improvements) 


 High efficiency gas dryers (no improvements 


 


# Name
SD/Dupl Existing Incr. -0.9 $7,828.58 2.8


Row Existing Incr. -1.7 $4,278.04 2.9
SD/Dupl New Incr. 6.2 $3,514.72 1.7


Row New Incr. 8.4 $2,103.92 1.5
SD/Dupl New Incr. -17.6 $95.31 1.1


Row New Incr. -22.4 $1.39 1.0
SD/Dupl New Incr. 0.0 $45.57 1.1


Row New Incr. 0.0 $35.03 1.1
SD/Dupl Existing Incr. 18.8 $90.99 1.2


Row Existing Incr. 25.1 $30.74 1.1
SD/Dupl New Incr. 0.0 $237.16 2.0


Row New Incr. 0.0 $177.87 2.0


3 Range Fuel Choice Int


4 Dryer Fuel Choice Int


1 Furnace Fuel Choice Int


2 DHW Fuel Choice Int


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC


B/C 
Ratio


Measure
Service 
Area(s)


Sub 
Sector(s)
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The discussion is organized and presented in the following subsections: 
 
 Existing building envelope 
 New building design 
 Space heating equipment 
 Domestic hot water  
 Pool heaters 
 Major appliances 
 Fireplaces. 


 
Each option is discussed below, with a brief description of the technology, savings relative to the 
baseline, typical installed costs, applicability and co-benefits. Detailed cost and performance data 
are provided in Appendix B 
 
4.5.1 Existing Building Envelope 
 


“Building envelope” measures improve the thermal performance of the building’s walls, 
roof and/or windows. These measures also provide significant co-benefits, such as 
increased occupant comfort, improved resale value, etc. Seven energy efficiency upgrade 
options were identified and assessed for this end use. They are: 


 
 High-performance and super high-performance windows 
 Air leakage sealing 
 Attic insulation 
 Wall insulation 
 Foundation insulation 
 Crawl space insulation 
 Vacuum panel insulation. 
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 High- & Super High-Performance Windows 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $2,400 incremental cost in existing 


$1,100 incremental cost in new 
Savings 6% of space heating energy in existing 


22% of space heating energy in new 
Useful Life 30 years 


 
High-performance27 windows are double glazed with a ½-inch air space; they incorporate 
a number of additional energy-saving features including low E (soft coating), insulating 
spacers, argon fill and vinyl frames (a mix of hinged and picture). The more efficient 
windows reduce heat loss through the window by 25% or more, compared to the average 
low- or mid-efficiency replacement window. High performance windows have a U-Value 
of 1.8 or lower (R-3.2). High-performance windows also provide occupant co-benefits, 
such as reduced interior noise, reduced air leakage, greater thermal comfort and fewer 
condensation problems.  


 
This analysis employs an incremental cost of $2,400 to renovate a single-family house to 
high-performance windows; the corresponding savings are approximately 6% of space 
heating and a similar percentage of air conditioning and ventilation fan energy.  
 
If the upgrade is chosen as part of a new construction, the incremental cost is 
approximately $1,100 and the potential savings are approximately 22%. Savings are 
higher in new housing, because the windows currently being installed include a much 
higher proportion of low efficiency products than in the replacement market, and because 
new homes tend to have more and larger windows. These larger absolute savings are an 
even larger percentage of overall heating, cooling, and ventilating energy, because the 
other components of the building envelope have improved faster than windows have. The 
product lifetime for windows is approximately 30 years.28 
 


                                                 
27 Super High performance windows incorporate additional features such as triple glazing or fibreglass frames as well as the low 
E coating, argon fill and insulating spacers, giving them a U-Value of 1.4 or lower (R-4). These windows are much more costly 
relative to the high performance windows – incremental costs would be approximately $5,000 per house. This analysis focused 
on the high efficiency windows instead. G 
28 Marbek Resource Consultants:  Ontario Low-Rise Residential Windows Market Study, prepared for Enbridge Gas, 2004. 
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 Air Leakage Sealing 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $900 incremental cost in existing 


$700 incremental cost in new 
Savings 12% of space heating energy  
Useful Life 25Years 


 
Air sealing of building envelopes includes completion of a blower door test to quantify 
leakage levels and to identify the location of air leaks. Generally, major leakage occurs at 
window-to-wall interfaces, around doors, through electrical and plumbing penetrations 
and at the top of foundation walls. Installation of sealant is a generally accepted method 
for reducing air leakage in buildings.  
 
Air sealing also provides important co-benefits, including reduced drafts, increased 
occupant comfort, and greater control over ventilation capability. In addition, reduced air 
leakage around windows and attic penetrations eliminates one of the key contributors to 
water ingress into exterior envelope assemblies. 
 
According to a study conducted by the Greater Vancouver Regional District, air leakage 
in existing dwellings can be reduced by as much as 33%, which results in space heating 
savings of 12%. Electricity savings from air conditioning, if applicable, and ventilation 
fans would be approximately the same percentage. The cost of leakage control is 
approximately $900 per existing single-family dwelling if undertaken by an air-sealing 
contractor who can perform an air test as part of the work. If homeowners undertake the 
air sealing work, significant cost savings can be achieved, but the resulting energy would 
be substantially reduced as well. 
 
The incremental cost of improved air sealing in a new construction project used in this 
analysis is $700. As in existing dwellings, 12% savings of space heating energy is 
assumed for enhanced air leakage sealing of new dwellings. The life of this measure is 
approximately 25 years.29 
 


                                                 
29 Energy impacts are from Hot 2000 simulations; cost data are based on discussions with installation contractors. Data were 
originally developed and used in 2002 BC Hydro Conservation Potential Review and updated in 2003 Manitoba Hydro DSM 
Study.  
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 Attic Insulation 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $1,000 incremental cost 
Savings 6% of space heating energy 
Useful Life 30 Years 


 
Insulation levels can be increased in attics by blowing insulation into the attic spaces to 
fill and cover the space within the roof frame. One technique is to make sure loose-fill or 
batt insulation fills the attic floor joists fully, then add an additional layer of unfaced 
fibreglass batt insulation across the joists.  
 
This analysis estimates the cost of this measure to be $1000, with a resulting savings of 
approximately 6% of the space heating costs. Electricity savings from air conditioning 
and ventilation fans, if applicable, would be approximately the same percentage. The life 
of this measure is approximately 30 years.30 
 


 Wall Insulation 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing  
Costs $2,500 incremental cost in existing 
Savings 13% of space heating energy  
Useful Life 30 Years 


 
Wall insulation is usually challenging to retrofit in an existing house, because the inside 
surfaces of the exterior walls are already finished and in place. Adding insulation is only 
possible by blowing insulating materials into the wall cavity if sufficient space exists or 
by adding insulation to the exterior of the building under the siding.  
 
The cost of adding the exterior insulation (as not all walls have sufficient space for 
blown-in insulation) used in this analysis is $2,500 for a typical single family home 
(assuming siding is already being replaced). Savings are estimated to be 13% of space 
heating costs. Electricity savings from air conditioning and ventilation fans, if applicable, 
would be approximately the same percentage. The life of this measure is approximately 
30 years.31 


                                                 
30 Energy impacts are from Hot 2000 simulations; cost data are based on discussions with installation contractors. Data were 
originally developed and used in 2002 BC Hydro Conservation Potential Review and updated in 2003 Manitoba Hydro DSM 
Study. 
31 Ibid. 
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 Foundation Insulation 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $4,700 full cost in existing 
Savings 11% of space heating energy in existing and new 
Useful Life 30 Years 


 
In older homes the basement is often under insulated or even left un-insulated. Increasing 
the insulation level in basements can be achieved in a number of ways including: 
constructing a new insulated frame wall or moving the existing frame wall to increase the 
insulation level, adding extra insulation to the existing frame wall, adding rigid board 
insulation to the exterior of the foundation, or using a combination of interior and exterior 
rigid board insulation. For purposes of this report, increased basement insulation was 
assumed to be either moving an existing frame wall or constructing a new frame wall 
with an upgrade to R-24 insulation. 
 
Co-benefits of improved basement insulation include improved thermal comfort, fewer 
drafts, more usable living space and less condensation.  
 
The cost of adding insulation to the foundation, including labour and finishing, is 
approximately $40/m2 of basement wall area, or $4,700 for a typical single-family 
dwelling. Adding this insulation reduces space heating energy by 11%. Electricity 
savings from air conditioning and ventilation fans, if applicable, would be approximately 
the same percentage. This measure has a life of approximately 30 years.32 
 


 Crawl Space Insulation 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing 
Costs $1,125 incremental cost in existing 
Savings 1% of space heating energy 
Useful Life 30 Years 


 
Insulation levels remain below code in many homes that include crawl space as part of 
the basement design. Co-benefits of improved crawl space insulation include improved 
thermal comfort, fewer drafts and less condensation. 
 
The addition of crawl space insulation in existing houses to bring the thermal resistance 
values up to existing code levels of R 12 (RSI 2.1) provides annual energy savings of 
approximately 0.06GJ/yr./m².33 Typical installed costs are approximately $75/m².  For the 


                                                 
32 Energy impacts are from Hot 2000 simulations; cost data are based on discussions with installation contractors. Data were 
originally developed and used in 2002 BC Hydro Conservation Potential Review and updated in 2003 Manitoba Hydro DSM 
Study.   
33 In some cases, it is possible to place insulation in the floor substructure to improve R values to 30 (RSI 4.8). 
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purposes of estimating benefits and costs, an average house was assumed to have 15 m2 
of crawlspace area. Savings amount to approximately 1% of total space heating energy 
for the home. Electricity savings from air conditioning and ventilation fans, if applicable, 
would be approximately the same percentage. This measure has a life of approximately 
30 years.34 
 


 Vacuum Panel Insulation 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $9,000 incremental cost in new 
Savings 25% of space heating energy in new 
Useful Life 30 Years 


 
Vacuum Panel Insulation (VPI) can achieve thermal resistance levels that are three to 
seven times those provided by conventional insulation materials, such as rigid foam 
boards and fiberglass. The technology consists of a core panel enclosed in an airtight, 
vacuum-sealed envelope. Such panels can attain thermal resistances of approximately 
R20/in. Although targeted primarily to refrigerators and specialized containers, VPI can 
be manufactured in any size and thus has potential for buildings.  
 
A wall component with a thermal resistance of R40 can reduce space heating loads by 
25%. Electricity savings from air conditioning and ventilation fans, if applicable, would 
be approximately the same percentage. The price for this technology is approximately 
$40/m2 of insulation. For the housing archetypes used to estimate costs and benefits, this 
would amount to a total capital cost of approximately $9,000. This measure has a life of 
approximately 30 years.35 
 


4.5.2 New Building Design 
 


“New building design” integrates advances in both building envelope and space/water 
conditioning technologies. Construction of new homes according to the R2000 standard 
was identified as one energy efficiency upgrade option for this end use. The EnerGuide 
rating system for new homes is emerging as the key metric for energy performance in 
Canada. R2000 is one method of achieving an EnerGuide rating of 80, but there are other 
combinations of features that could achieve this performance level. Accordingly, a 
second upgrade option is identified, that of building an EnerGuide 80 home without 
specifying that it must also meet the R2000 standard.  
 


                                                 
34 Energy impacts are from Hot 2000 simulations; cost data are based on discussions with installation contractors. Data were 
originally developed and used in 2002 BC Hydro Conservation Potential Review and updated in 2003 Manitoba Hydro DSM 
Study.  
35 Cost, savings and life based on estimates from ESource Heating Technology Atlas. 
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 R2000 for New Dwellings 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage New 
Costs $6,500 incremental cost 
Savings 30% of space heating energy 
Useful Life 30 Years 


 
R2000 homes are required to achieve a stringent energy budget that is determined by a 
combination of factors related to heating fuel, house size and climatic data. In addition, 
R2000 homes are required to achieve an air tightness level of 1.5 ACH at 50 Pa. A 
number of co-benefits are associated with R2000 construction. These include improved 
occupant comfort, improved air quality due to the mandatory use of heat recovery 
ventilators, higher re-sale value and reduced environmental impact. 
 
This analysis estimates that annual space heating savings are 30% relative to standard, 
non-electrically heated new houses. Electricity savings from air conditioning and 
ventilation fans, if applicable, would be approximately the same percentage.  Typical 
incremental construction costs for an R2000 home are assumed to be $6,500.36 
 


 EGH80 for New Dwellings 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage New 
Costs $3,800 incremental cost  
Savings 30% of space heating energy 
Useful Life 30 Years 


 
An EnerGuide for Houses rating is a standard measure of a home’s energy performance, 
calculated by a professional EnerGuide for Houses advisor. The rating is based on 
information on the construction of the home and the results of a blower door test 
performed once the house has been built. A blower door test measures air leakage when 
the air pressure within the house is lowered a specified amount below the air pressure 
outside. EnerGuide ratings for new houses fall within the following ranges: 
 
• Typical new houses: 66 to 74 (a house built to code would typically receive a 


rating of 68) 
• Energy efficient new houses: 75 to 79 
• R-2000 houses: 80 
• Highly energy-efficient new houses: 80 to 90 
• Advanced houses using little or no purchased energy: 91 to 100. 
 


                                                 
36 Energy impacts are from Hot 2000 simulations; cost data are based on discussions with installation contractors. Data were 
originally developed and used in 2002 BC Hydro Conservation Potential Review and updated in 2003 Manitoba Hydro DSM 
Study.   
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The key difference between the R-2000 standard and a more flexible requirement to meet 
the EnerGuide 80 rating is that builders would not necessarily need to install a heat 
recovery ventilator to achieve a rating of 80. This substantially reduces the cost of the 
measure. 
 
This analysis estimates that annual space heating savings are 30% relative to standard, 
non-electrically heated new houses. Electricity savings from air conditioning and 
ventilation fans, if applicable, would be approximately the same percentage.  Typical 
incremental construction costs for an EGH80 home are assumed to be $3,800.37 
 


4.5.3 Space Heating Equipment 
 


Space heating refers to the equipment and controls used to heat residential dwellings. 
Seven energy efficiency upgrade options were identified and assessed for this end use. 
They are: 


 
 Condensing furnace 
 Condensing boiler 
 High efficiency HRV 
 Electronic thermostats 
 Gas-fired heat pumps 
 Integrated heating & DHW 
 Ecoheating. 


 
 Condensing Furnaces 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing and new 
Costs $600 incremental cost in existing and new 
Savings 18% of space heating energy in existing 
Useful Life 18 Years 


 
High efficiency condensing furnaces feature advanced heat exchanger designs that extract 
more heat from the flue gases before they are exhausted. In fact, so much heat is extracted 
that the flue gases condense and must be discharged as a condensate rather than a gas.  
 
This analysis assumes that a condensing furnace has an incremental cost of roughly $600 
over a mid-efficiency furnace. Non-condensing mid-efficiency furnaces have AFUEs 
ranging from 78-84% while condensing high-efficiency units have AFUEs in the range of 
90-98%. A typical condensing unit is assumed to average 94%, compared to an average 
mid-efficiency furnace of approximately 80%. Therefore, the condensing unit would 
reduce gas use by an average of 18% compared to a non-condensing unit. Some furnaces 
also feature variable speed fan motors that can save up 600-700 kWh/year of the 


                                                 
37 Cost is based on R2000 incremental cost, less the cost of installing an HRV. 
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electrical energy use, at an additional incremental cost, but this feature is not assumed to 
be part of this measure. The typical life of a furnace is 18 years.38 
 


 Condensing Boilers 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $3,200 incremental cost  
Savings 12.5 % of space heating energy 
Useful Life 18 Years 


 
High efficiency condensing boilers feature advanced heat exchanger designs that extract 
more heat from the flue gases before they are exhausted. So much heat is extracted that 
the flue gases condense and must be discharged as a condensate rather than a gas.  
 
This analysis employs an incremental cost of $3,200 for a residential condensing boiler 
compared to the price of a mid-efficiency boiler. Non-condensing mid-efficiency boilers 
have AFUEs ranging from 80-87% while condensing high-efficiency units have AFUEs 
in the range of 88-97%. An efficient condensing unit can reduce gas use by 12.5% 
compared to a non-condensing unit. A high efficiency boiler also saves up to 50 kWh/yr 
in electrical energy savings from the pump motor. The typical life of a boiler is 18 
years.39 
 


 High-Efficiency Heat Recovery Ventilators (HRV) 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage New 
Costs $650 incremental cost  
Savings 7% of space heating energy 
Useful Life 15 Years 


 
Many new homes now have heat recovery ventilators installed to recover wasted heat 
energy from centralized exhausts.  This analysis assumes that a standard heat recovery 
ventilator costs approximately $2,500 and results in a 13% reduction in space heating 
costs.  
 
This analysis estimates that, in contrast to the standard HRV model, new, high-efficiency 
HRV units recover approximately 50% more of the energy escaping in ventilation air, 
which results in an additional 7% reduction in space heating costs. The incremental cost 


                                                 
38 Efficiency ranges and costs are from manufacturer’s estimates.  Estimated life is from ASHRAE. 
39 Efficiency ranges and costs are from manufacturer’s estimates.  Estimated life is from ACEEE (ASHRAE estimates life of a 
steel boiler at 25 years, and a cast iron boiler at 35 years.) 
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of this more efficient HRV compared to the standard model, is approximately $650. This 
technology has an estimated life of 15 years.40 
 


 Gas-fired Heat Pumps 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $5,000 incremental cost in existing and new 
Savings 30% of space heating energy in existing 
Useful Life 18 Years 


 
Early gas-fired heat pumps, such as the York Triathlon, were unsuccessful due to their 
bulky size and poor quality design. A new generation of gas heat pump using generator-
absorber heat exchange (GAX) is currently being developed in the U.S. with support 
from the U.S. Department of Energy (DOE) and some gas utilities.  
 
The technology is still at the prototype stage, but the manufacturer estimates that these 
units will consume 1/3 less gas than a comparably sized condensing furnace. The 
manufacturer hopes that the final price of these units will be in the range of $7,500, 
approximately $5,000 more than a condensing furnace. GAX heat pumps are estimated to 
have a COP between 1.25 to 1.5. The life of this measure is assumed to be 18 years.41 
 
As this technology is not commercially available, it was not considered further in this 
analysis. 
 


 Integrated Heating & DHW (e.g., eKOCOMFORT, condensing water heater-
based combo systems) 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing and new 
Costs $500 incremental cost in existing and new 
Savings 12% of space heating energy in existing 
Useful Life 18 Years 


 
eKOCOMFORT is a specification developed by several HVAC companies and research 
facilities that brings together the most efficient technology for residential space heating, 
water heating and ventilation. Primary benefits of the integrated unit are: 
 


                                                 
40 ESource Heating Technology Atlas.  Data used in 2002 BC Hydro Conservation Potential Review and updated in 2003 
Manitoba Hydro DSM Study. 
41 “Emerging Technologies for a Second Generation of Gas Demand-Side Management”, 2004, submitted by David Nichols for 
EGDI. 
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 Compact construction. 
 Lower cost of installation (only one set of gas, water and ventilation connections are 


required). 
 The price for the integrated system is expected to be lower than the total price for 


comparable individual systems for heating air and water, once the technology is 
mature. 


 Higher efficiency at lower installation and maintenance costs. 
 
This analysis estimates that eKOCOMFORT units operate at a seasonal efficiency of 
approximately 94%. The estimated installed costs are approximately $500 more than for a 
conventional system. Reductions in gas use are approximately 12% per year. The life of 
the eKOCOMFORT system is 18 years.42 
 
It should, however, be noted that if the eKOCOMFORT system is not widely 
commercialized until late in the study period, the marketplace may have largely 
transformed to condensing furnaces by that time. If the baseline is a condensing furnace, 
only the DHW savings of the eKOCOMFORT system will remain, making it less 
economically attractive. 
 


 EcoHeating 
 


The EcoHeating system is a speculative technology with a long time to 
commercialization. It is a compact vented forced air heating unit with very low air 
emissions and a potentially low installed cost. The unit uses a continuously rotating 
ceramic core to transport heat and moisture from the combusted gas to the forced air 
stream entering the space to be heated. It provides humidification and air cleaning as well 
as air heating. 
 
The inventors claim that the thermal efficiency of the prototype unit is over 99%, and that 
the cost to manufacture the unit would be extremely inexpensive, less than $75 (US). The 
simple design suggests a lifetime that may be greater than that of conventional furnaces.43 
 
As this technology is not commercially available, it was not considered further in this 
analysis. 
 


4.5.4 Domestic Hot Water (DHW) 
 
Domestic hot water (DHW) refers to the heated water used for showers and baths, hand 
washing or clothes and dishwashing. Eight energy efficiency upgrade options were 
identified and assessed for this end use as follows: 


 


                                                 
42 Sources:  1)Nichols, David; “Emerging Technologies for a Second Generation of Gas Demand-Side Management” prepared 
for Enbridge Gas Distribution Inc. (EGDI), 2004.  
EGDI, 2) ESource Technology Profile on eKOCOMFORT 3) eKOCOMFORT website, www.ekocomfort.com. 
43 Nichols, David; “Emerging Technologies for a Second Generation of Gas Demand-Side Management”, prepared for Enbridge 
Gas Distribution Inc. (EGDI), 2004.  
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 Low-flow showers and faucets 
 Heat trap 
 Condensing water heater 
 Instantaneous water heater 
 Waste water heat recovery 
 Hot water pipe insulation. 


 
 Low-flow Showers and Faucets 


   
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing 
Costs $25 incremental cost 
Savings 11% of DHW energy in existing 
Useful Life 12 Years 


 
Energy efficient showers and faucets have aerators and flow restrictors to reduce water 
use. DHW used for general use (showers and faucets) is assumed to account for 
approximately 35% of total DHW energy.  
 
This analysis estimates that reductions in hot water usage are in the range of 30 percent 
relative to traditional models, or 11% of total DHW use.  Installed costs are 
approximately $25 for a single-family dwelling. This measure has an expected life of 12 
years.44 
 


 Heat Trap 
   


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing  
Costs $65 incremental cost 
Savings 10% of DHW energy  
Useful Life 15 Years 


 
Heat traps are installed on the exit side of the hot water tank to reduce thermal siphoning 
and related stand-by losses.  
 
This analysis estimates that in a typical application, total hot water consumption is 
reduced by about 10 percent. Typical installed costs are assumed to be $65. The life of 
this measure is assumed to be 15 years.45 
 


                                                 
44 Data used in 2002 BC Hydro Conservation Potential Review and updated in 2003 Manitoba Hydro DSM Study.  Similar 
assumptions are used in ACEEE and EERE “Consumer Tip Sheets”. 
45 Cost and savings data based on earlier analysis conducted for Enbridge Gas Distribution Inc. 
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 Condensing Water Heaters 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $1,250 incremental cost 
Savings 30% of DHW energy 
Useful Life 10 Years 


 
Condensing boilers capture almost all of the heat value of the condensing flue gas water 
vapour to liquid (about 10% for natural gas), resulting in an overall efficiency of over 
90%. In addition, their forced draft burners eliminate off-cycle heat transfer to the flue.  
 
The incremental cost of a condensing water heater is estimated to be $1,250 relative to a 
conventional unit. Incremental DHW savings relative to a conventional water heater are 
assumed to be 30%. Condensing water heaters are assumed to have a life of 10 years.46 
 


 In-line (Instantaneous) Gas-Fired Water Heaters 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $700 incremental cost 
Savings 28% of DHW energy  
Useful Life 20 Years 


 
In-line tankless water heaters heat water on demand, eliminating hot water storage. The 
efficiency of tankless water heaters depends on the water heater’s characteristics and on 
the temperature of the water being heated. Operating efficiencies can be as high as 90% 
but are more typically in the 75% to 80% range. The absence of hot water storage reduces 
standby heat losses.  One concern with promoting the uptake of on demand water heaters 
is that they have a very high energy demand, ranging from 2 to 4 times the maximum 
demand of a standard water heater.  Prices have dropped significantly in the recent past as 
the technology has matured; however, a significant price gap continues to exist between 
this technology and the standard tank system. 
 
An incremental price of $700 is used in this analysis for a tankless water heater  relative 
to a standard tank system. The seasonal efficiency of an instantaneous water heater is 
estimated to be 80%, which results in a DHW savings of 28% relative to a tank system. 
Due to the high quality materials used in tankless water heaters, their useful life is 
assumed to be 20 years.47 
 


                                                 
46 Sources: 1) Nichols, David op cit; 2) “Emerging Energy-Saving Technologies and Practices for the Buildings Sector: 2004”, 
ACEEE, 3) “A comparative Study of High-Efficiency Residential Natural Gas Water Heating”, 2002, ACEEE. 
47 Sources: 1) “Emerging Energy-Saving Technologies and Practices for the Buildings Sector: 2004”, ACEEE, 2) “A 
comparative Study of High-Efficiency Residential Natural Gas Water Heating”, 2002, ACEEE. 
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 Waste Water Heat Recovery 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $625 incremental cost  
Savings 16 % of DHW energy  
Useful Life 18 Years 


 
Residential waste water heat recovery systems transfer the waste heat from drains to pre-
heat make-up water. The system works well only for DHW uses in which the hot water 
use and the draining of waste water are simultaneous. In a home, therefore, application to 
anything other than showers is difficult. One example of this technology is the GFX 
system which was originally developed with a grant from the US Department of Energy 
and is currently manufactured by Doucette Industries.  The GFX system incorporates a 
shell-and-tube heat exchanger that typically has efficiencies in the range of 30 to 50%.  
The cost of these systems varies according to the application and the installation 
difficulty.   
 
This analysis estimates that the incremental costs are $625 and the savings are 
approximately 45% of DHW used for showers, which is approximately 90% of the 
personal use DHW, which in turn is approximately 35% of overall DHW energy use. 
Thus, the savings potential is approximately 16% of total DHW energy use. The life of 
this measure is approximately 18 years. 
 


 Hot Water Pipe Insulation 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $4 incremental cost  
Savings 3% of DHW energy 
Useful Life 6 Years 


 
Hot water pipe insulation reduces the distribution losses for domestic hot water, which 
account for approximately 5-10% of the total natural gas consumption in a water heater. 
 
This analysis estimates that hot water pipe insulation reduces total DHW energy 
consumption by 3%. The materials cost an average of $4 per house and are assumed to be 
installed by the homeowner. The measure has an expected life of 6 years. 
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4.5.5 Pool Heaters 
 


Pool heaters refer to natural gas heaters for swimming pools, usually outdoors. The 
saturation of heated pools in British Columbia is relatively low, but where they are 
present, pool heaters often use as much natural gas as the home’s primary space heating 
appliance.  Two energy efficiency upgrade options were identified and assessed. 


 
 Insulating pool covers 
 High efficiency pool heater. 


 
 Insulating Swimming Pool Covers 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing and new 
Costs $1,200 full cost  
Savings 40 % of pool heating energy 
Useful Life 10 Years 


 
About 70% of the heat loss from a swimming pool is due to evaporation. In an outdoor 
pool, this heat loss either adds to the cost of heating the pool or shortens the swimming 
season. In an indoor pool, the evaporation not only adds to the cost of heating the pool 
itself but must also be removed from the pool room by a ventilation system, further 
increasing the cost. Evaporation also increases the quantity of chemicals that must be 
added to the pool. 
 
This analysis assumes that the installation and regular use of a swimming pool cover will 
save 40% of the energy used for heating the swimming pool. The reduction in pool 
chemicals is an additional benefit that is not included in the cost savings. For a 50 m2 
pool, a cover with a manual reel, is assumed to cost $900-1,500. It is assumed that a 
swimming pool cover has a life of approximately 10 years.48 
 


 High-Efficiency Pool Heaters  
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $2,900 incremental cost 
Savings 14% of pool heating energy  
Useful Life 20 Years 


 
High efficiency pool heaters incorporate advanced heat exchangers, forced draft 
combustion systems, pilot-less ignitions and innovations in hydraulics, which results in 
performance efficiencies that range between 89 and 95%, compared to efficiencies of 


                                                 
48 Marbek Resource Consultants; “Tuning Up Multi-Unit Residential Buildings”;  prepared for CMHC, 2003..  
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80% to 85% for standard models. If a pool heater is 5-10 years old, it is likely only 65-
75% efficient.  
 
This analysis assumes that the incremental cost of a high efficiency pool heater is $2,900 
and energy savings are 14%49 relative to a standard efficiency model. 
 


4.5.6 Major Appliances 
 


“Major appliances” include washing machines, dishwashers, ranges, and dryers.  Two 
energy efficiency upgrade options were identified and assessed for this end use as 
follows: 


 
 DHW savings from efficient dishwashers 
 DHW and dryer savings from efficient clothes washers. 


 
 DHW Savings from Efficient Dishwashers 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing and new 
Costs $0 
Savings 5 % of DHW energy  
Useful Life 13 Years 


 
Energy Star Dishwasher 
 
Energy Star dishwashers save energy by using improved technology for the primary wash 
cycle and by using less hot water to clean. Construction includes more effective washing 
action, energy-efficient motors and other advanced technologies, such as sensors, that 
determine the length of the wash cycle and the temperature of the water necessary to 
clean the dishes. In addition, some advanced dishwashers can sense and adjust for the 
amount of soil on dishes, using only as much water as necessary.  
 
Compared to a standard dishwasher, an Energy Star dishwasher will save 5% of DHW 
energy and 20% of dishwasher electricity with no additional cost.50 The estimated life of 
a dishwasher is 13 years. 
 
Best Available Dishwasher 
 
The best available dishwashers have additional energy savings features such as soil 
sensing technology that allows the machine to vary the amount of water that it uses.  
 


                                                 
49 Personal Communications with Jandy pool heater manufacturers. 
50 Savings and Life information obtained from EnergyStar website.  Cost information obtained from www.consumerreports.org. 
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This analysis assumes that these machines save 9% of total DHW energy use compared to 
a standard dishwasher as well as approximately 35% of appliance electrical energy use. 
An incremental cost of $600 is assumed.51 
 


 DHW and Dryer Savings from Efficient Clothes Washers 
 


Assumptions used for Analysis 
Target Segments Single detached and attached 
Vintage Existing and new 
Costs $500 
Savings 14 % of DHW  
Useful Life 14 Years 


 
Energy Star Top-Loading (Vertical Axis) Clothes Washer 
 
Energy Star clothes washers use 35 to 50 percent less hot water and 50 percent less 
mechanical energy per load than standard models. Because Energy Star clothes washers 
spin faster, there are additional savings in dryer energy. 
 
This analysis estimates that relative to a standard model, these appliances save 8% of 
DHW energy, 35% of dryer energy and 50% of clothes washer electricity.  Typical 
incremental costs are about $100 more than for the standard model. The estimated life of 
a clothes washer is 14 years.52 


 
Front-Loading (Horizontal Axis) Clothes Washer 
 
Compared to standard models, front-loading (horizontal axis) washing machines reduce 
hot water use by 60% to 80%, or about 14% of total DHW use. Mechanical energy use is 
also reduced by about 50% and, due to their faster spin speed, they also reduce dryer 
energy by about 35%.  
 
This analysis assumes the energy savings outlined above. Incremental costs are assumed 
to be about $500 more than a standard vertical axis machine.53 (Some high-end models 
have incremental costs of about $1000).  Horizontal axis clothes washer designs also 
result in less wear and tear on and fewer wrinkles in clothes. They are assumed to have a 
life of 14 years. 
 


 


                                                 
51 Savings data obtained from “EnerGuide for Equipment, EnerGuide Appliance Directory 2002”.  Cost obtained from 
www.consumerreports.org and www.sears.ca. 
52 Savings and product life data obtained from EnergyStar website; cost information obtained from www.consumerreports.org. 
53 Savings data obtained from “EnerGuide for Equipment, EnerGuide Appliance Directory 2002”.  Cost data obtained from 
www.consumerreports.org and www.sears.ca and the Sage Report- “Pilot Test Comparison of Energy Star VS Standard 
Efficiency Appliances”. 
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4.5.7 Fireplaces 
 


“Fireplaces” include gas-fired indoor fireplaces. The upgrade option identified and 
assessed for this end use is a more efficient fireplace as measured by the EnerGuide 
rating system.  


 
 Efficient Natural Gas Fireplaces 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing and new 
Costs $150 incremental cost 
Savings 30% of fireplace energy 
Useful Life 15 Years 


 
All vented gas fireplaces sold in Canada must now be tested for their energy efficiency 
using the Canadian Standards Association CSA-P.4.1-02 standard, if they are shipped 
across provincial lines. The energy efficiency rating of the fireplace is printed on the 
EnerGuide label. Fireplace efficiency ranges from about 20% to 77%. EnerGuide 
recommends Direct Vented fireplaces as the safest and most energy efficient type of 
fireplace. EnerGuide does not set a minimum efficiency level, so savings are possible by 
using the EnerGuide label to choose the more efficient unit. The price of natural gas 
fireplaces has more to do with “add-ons” (e.g., mantles, etched glass, etc.) than with 
efficiency. However, at present it is difficult to purchase an efficient fireplace without 
also purchasing some of the additional features. Today, this typically adds between $300 
and $500; however this price increment is expected to decline to about $150 in the near 
future, as sales volumes increase.  
 
The efficient natural gas upgrade option would consist of installing a fireplace that meets 
a minimum efficiency level set by Terasen Gas. 55% is the proposed threshold efficiency. 
This threshold was selected so that fireplace inserts would not be excluded from 
consideration – more than one model of fireplace insert exceeds the 55% efficiency level.  
 
British Columbia industry personnel estimate that heater style fireplaces account for 
about 80% of gas fireplace sales in the province. For the purposes of this study, the 
efficiency of the average heater fireplace being sold in BC is assumed to be 38%.  
 
This analysis uses an energy savings of 30% for fireplace consumption and incremental 
cost of $150. Installing a Direct Vented fireplace also reduces the heating load on the 
main heating appliance in the home (because a regular fireplace acts like a large hole in 
the house envelope). To be conservative, these additional savings have not been included 
in this analysis. The expected useful life is 15 years. 
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4.6 DESCRIPTION OF FUEL CHOICE MEASURES 
 
This sub section provides a brief description of each of the fuel choice technologies and 
measures that are included in this study, as listed in Exhibit 4.7.  
  


Exhibit 4.7:  Fuel Choice Technologies and Measures Residential Sector 
 


 
New Dwellings 


 
Electric DHW to natural gas  
Electric space heating to natural gas 
Electric cooking to natural gas  
Electric dryers to natural gas  


 
Existing Dwellings 


 
Electric DHW to natural gas  
Electric space heating to natural gas  
Electric cooking to natural gas 
Electric dryers to natural gas 


 
 
Each of the technologies and measures shown in Exhibit 4.7 are briefly described in the text that 
follows. In each case, the text provides the following: 
 
 The current baseline technology 
 A brief description of the upgrade technology 
 Information on the technologies energy performance and cost relative to the baseline 


technology 
 The target sub sectors and building vintage(s) (new vs existing) where the technology can 


be practically applied 
 The expected useful life of the technology. 


 
4.6.1 Space Heating 
 


There are two main scenarios under which the choice between electric and natural gas 
space heating would likely be exercised: in an existing home with electric forced air 
heating (so that new ductwork is not required) and in a new home. 


 
 Electric to Natural Gas Space Heating in Existing Homes 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing 
Costs Approximately $900 less than a comparable 


electric system 
Useful Life 18 Years 


 
Electricity is used as the main heating fuel in approximately 9% of the Terasen customers 
in the Lower Mainland and approximately 4% of those in the Interior region. Ductless 
heating methods, such as electric baseboards or radiant electric cables, account for under 
5% of the Terasen customers in the Lower Mainland and under 3% of those in the Interior 
region. Most of the remaining electrically-heated homes in the Terasen Gas service 
territory use forced-air electric furnaces.  
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The natural gas fuel choice option would consist of installing a high efficiency natural gas 
furnace to replace the existing electric forced air furnace, in the event that the electric 
furnace requires replacement. It is assumed that no new ductwork would be required. The 
base case for this upgrade is not, however, a new electric furnace to replace the old one. 
Based on interviews with British Columbia contractors, homeowners are choosing air 
source heat pumps instead of electric furnaces so consistently that they were unable to 
provide recent pricing on electric forced air furnaces. A heat pump provides not just 
heating but air conditioning as well. Therefore, to compare the base case to the upgrade 
on a fair basis, the natural gas furnace option also includes installation of a central air 
conditioner. 
 
This analysis assumes consumer behaviour (thermostat setpoints, hours of operation, etc.) 
would remain the same. An air source heat pump costs approximately $8,000 installed, 
whereas the combination of gas furnace and central air conditioner costs only about 
$7,100 installed. The measure is evaluated based on a negative cost increment relative to 
replacing the electric furnace with a heat pump: the upgrade costs about $900 less. The 
expected useful life is 18 years. 


 
 Electric to Natural Gas Space Heating in New Homes 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage New 
Costs $6,350 incremental cost  
Useful Life 18 Years 


 
Electricity is selected as the primary heating fuel choice in approximately 34% of new 
homes in the Terasen Gas service territory.54 In the majority of these homes, the electric 
heating is supplied through baseboards.  
 
The natural gas fuel choice option would consist of installing a high efficiency natural gas 
furnace instead of an electric baseboard system in a new home. It is assumed that the 
additional cost of installing ductwork is part of the incremental cost of the measure. A 
side benefit of the measure is that a central air conditioning becomes a relatively 
inexpensive add-on feature. 
 
This analysis assumes consumer behaviour (thermostat setpoints, hours of operation, etc.) 
would remain the same. The measure is evaluated based on the cost increment relative to 
installing the electric baseboard system, $7,600 (including ducts) versus $1,250, or an 
increment of $6,350. The expected useful life is 18 years. 
 


                                                 
54 New Construction Fuel Choice: Interim Report, prepared for Terasen Gas and BC Hydro by Habart & Associates, May 2005. 
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4.6.2 DHW 
 


There are two main scenarios under which the choice between electric and natural gas 
DHW would likely be exercised: in an existing home and in a new home. 


 
 Electric to Natural Gas DHW in Existing Homes 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage Existing 
Costs $1,250 incremental cost  
Useful Life 15 Years 


 
Electricity is used as the water heating fuel by approximately 14% of Terasen customers.  
The natural gas fuel choice option would consist of installing a natural gas water heater to 
replace the existing electric water heater, in the event that the electric water heater 
requires replacement. It is assumed that venting for the water heater is not present and is 
part of the incremental cost.  
 
The cost increment to replace an electric water heater with a natural gas unit is $1,250. 
This is based on an installed cost of $2,000 for the gas water heater, assuming appropriate 
venting is not present and must be included in the installation cost, and that the 
replacement electric water heater costs $750 installed. The expected useful life is 15 
years. 


 
 Electric to Natural Gas DHW in New Homes 


 
Assumptions used for Analysis 


Target Segments Single detached and attached 
Vintage New 
Costs $700 incremental cost  
Useful Life 15 Years 


 
Electricity is selected as the water heating fuel in approximately 24% of new homes in 
the Terasen Gas service territory.  The natural gas fuel choice option would consist of 
installing a natural gas water heater instead of an electric water heater. It is assumed that 
venting for the water heater is part of the incremental cost.  
 
The cost increment of installing a natural gas water heater instead of an electric one is 
$350. Builder costs for the natural gas and electric water heaters are similar, except that 
the cost of venting for the natural gas water heater is approximately $350 more expensive 
than the cost of wiring for the electric water heater. The expected useful life is 15 years. 
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4.6.3 Cooking 
 


There are two main scenarios under which the choice between electric and natural gas 
ranges would likely be exercised: in an existing home and in a new home. 


 
 Electric to Natural Gas Ranges in Existing Homes 


 
Assumptions used for Analysis 


Target Segments All 
Vintage Existing  
Costs $150 incremental cost  
Useful Life 18 Years 


 
Electricity is used as the range fuel by over 80% of Terasen customers.  The natural gas 
fuel choice option would consist of installing a natural gas range to replace the existing 
range, in the event that the range requires replacement. It is assumed that venting for the 
range is adequate and is not part of the incremental cost. The incremental cost is primarily 
gas piping.  
 
The cost increment to replace an electric range with a natural gas range is $150. The 
expected useful life is 18 years. 


 
 Electric to Natural Gas Ranges in New Homes 


 
Assumptions used for Analysis 


Target Segments All 
Vintage New 
Costs $0 incremental cost  
Useful Life 18 Years 


 
Electricity is selected as the range fuel in over 70% of new homes in the Terasen Gas 
service territory.  The natural gas fuel choice option would consist of installing a natural 
gas range instead of an electric range. It is assumed that venting costs would be similar 
for both ranges, and that gas piping cost is similar to the cost of running 220 V supply to 
the range location. 
 
The measure is evaluated based on an incremental cost of zero. The expected useful life is 
18 years. 


 
4.6.4 Clothes Drying 
 


There are two main scenarios under which the choice between electric and natural gas 
dryers would likely be exercised: in an existing home and in a new home. 
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 Electric to Natural Gas Dryers in Existing Homes 
 


Assumptions used for Analysis 
Target Segments All non-apartments 
Vintage Existing  
Costs $150 incremental cost  
Useful Life 18 Years 


 
Electricity is used as the dryer fuel by over 90% of Terasen customers.  The natural gas 
fuel choice option would consist of installing a natural gas dryer to replace the existing 
dryer, in the event that the dryer requires replacement. It is assumed that venting for the 
dryer is adequate and is not part of the incremental cost. The incremental cost is primarily 
gas piping.  
 
The measure is evaluated based on the cost increment relative to replacing the electric 
dryer with an identical one, that is, $150. The expected useful life is 18 years. 


 
 Electric to Natural Gas Dryers in New Homes 


 
Assumptions used for Analysis 


Target Segments All non-apartments 
Vintage New 
Costs $0 incremental cost  
Useful Life 18 Years 


 
Electricity is selected as the dryer fuel in over 90% of new homes in the Terasen Gas 
service territory.  The natural gas fuel choice option would consist of installing a natural 
gas dryer instead of an electric dryer. It is assumed that venting costs would be similar for 
both dryers, and that gas piping cost is similar to the cost of running 220 V supply to the 
dryer location. 
 
The measure is evaluated based on an incremental cost of zero. The expected useful life is 
18 years. 


 
4.6.5 Other Fuel Choice Options 
 


In addition to the four options detailed above, there are other potential fuel choice 
options. They include: 
 
 Space heating fuel choice from oil or propane to natural gas 
 DHW heating fuel choice from oil or propane to natural gas 
 Fireplace or stove heating fuel choice from wood to natural gas 
 Barbecue fuel choice from propane to natural gas. 


 
In each of these cases, the base case fuel is in the “other” category and represents a 
relatively small share of overall energy use within the sector. These fuels are not 
individually tracked in this study; consequently, these measures were not analyzed. 
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5. ECONOMIC POTENTIAL FORECAST – ENERGY EFFICIENCY 
SCENARIO 


 
5.1 INTRODUCTION 
 
This section presents the Residential Sector Economic Potential Forecast – Energy Efficiency for 
the study period (FY 2003/04 to FY 2015/16). The Economic Potential Forecast estimates the 
level of energy consumption that would occur if all equipment and building envelopes were 
upgraded to the level that is cost-effective. In this study, “cost-effective” means that the 
technology upgrade passes the measure Total Resource Cost (TRC) test, as discussed previously 
in Section 4.2.55 
 
The discussion in this section is organized into the following subsections: 
 
• Major modelling tasks 
• Technologies included in economic potential forecast – energy efficiency scenario 
• Presentation of results 
• Interpretation of results. 


 
5.2 MAJOR MODELLING TASKS  
 
By comparing the results of the Residential Sector Economic Potential Forecast – Energy 
Efficiency Scenario with the Reference Case, it is possible to determine the aggregate level of 
potential natural gas savings within the Residential Sector, as well as identify which specific 
building segments and end uses provide the most significant opportunities for savings. 
 
To develop the Residential Sector Economic Potential Forecast – Energy Efficiency Scenario the 
following tasks were completed: 
 
 The measure TRC results for each of the energy-efficiency upgrades presented previously 


in Exhibit 4.4 were reviewed.  
 
 Technology upgrades that had positive measure TRC results were selected for inclusion 


in the Energy Efficiency Scenario, either on a “full cost” or “incremental” basis. 
Technical upgrades passing the measure TRC test on a “full cost” basis were 
implemented in the first forecast year. Those upgrades that only passed the measure TRC 
test on an “incremental” basis were introduced as the existing stock reached the end of its 
useful life, which in this study was set at 75% of the equipment’s rated life expectancy.  


                                                 
55 Energy markets in Canada and worldwide have experienced a number of extraordinary events in the recent past. As a result, 
natural gas costs have risen substantially since the start of this CPR. As current natural gas costs are higher than those used in this 
analysis, the benefits of efficiency measures may be understated while the benefits of fuel choice measures may be overstated. 
Within the limits of the time and resources available, this CPR has attempted to accommodate the increasing natural gas prices by 
applying a “high level” price sensitivity analysis to the measures screening process.  Efficiency measures that were close but did 
not initially pass the measures TRC test have been included in the Economic Potential scenario. This approach recognizes that the 
measures will be subject to further economic screening during the detailed program design stage, which will provide a further 
opportunity to decide whether the measures should continue to be included in Terasen’s program portfolio. 
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If more than one cost effective measure existed for the same end use application, the 
study selected the most energy efficient one. 


 
 Energy use within each of the building segments was modelled with the same energy 


models that were used to generate the Reference Case. However, for this forecast, the 
remaining standard efficiency technologies included in the Reference Case forecast were 
replaced with the most efficient “technology upgrade option” that passed the measure 
TRC test. 


 
 When more than one upgrade option was applied to a given end use, the first measure 


selected was the one that reduced the energy load. For example, measures to reduce the 
overall DHW load (e.g., low-flow showerheads and more efficient dishwashers) would be 
applied before a high efficiency water heater. Similarly, the cost effectiveness of the high 
efficiency water heater was tested at the new, lower annual load and included only if it 
continued to pass the measure TRC test.  


 
5.3 TECHNOLOGIES INCLUDED IN ECONOMIC POTENTIAL FORECAST  – 


ENERGY EFFICIENCY SCENARIO 
 
Exhibit 5.1 provides a listing of the technologies selected for inclusion in this forecast. In each 
case, the exhibit shows the following: 


 
 End use affected 
 Upgrade option(s) selected 
 Dwelling types to which the upgrade options were applied 
 Rate at which the upgrade options were introduced into the stock. 
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Exhibit 5.1: Technologies Included in Economic Potential Forecast – Energy Efficiency 
Scenario 


 
End Use 


 
Upgrade Option 


Applicability of Upgrade 
Options 


by Dwelling Type 


 
 


Rate of Stock Introduction 
 


High-performance glazing 
• SFD/Duplex, new only 
• Lower Mainland and 


Interior only  
• New construction, immediate 


Condensing furnace 
• SFD/Duplex 
• Existing and new homes 
• L. Mainland and Int. only 


• New construction, immediate 
• Existing homes, at rate of furnace 


replacement 


Integrated heating & DHW56 
• SFD/Duplex 
• Existing and new homes 
• L. Mainland and Int. only 


• New construction, immediate 
• Existing homes, at rate of furnace 


replacement  
New Building Construction 
60% Below Current Energy 
Consumption 


• New high rise apartments • New construction, immediate 


Improved Building Operations • Existing apartments • Existing buildings, immediate 


Space Heating 


High Efficiency Boilers • Existing apartments • Existing buildings, at rate of boiler 
replacement 


Savings from new washers and 
dishwashers • All • See below for appliances 


Aerators and low-flow 
showerheads • All 


• Immediate introduction 
• 60% current penetration assumed 


for LM and VI, 65% for Interior 


DHW Heat Trap • All existing homes with 
older DHW tanks 


• Immediate introduction 
• Opportunity ends as tanks are 


replaced 


DHW pipe insulation • All 


• Immediate introduction to both 
new  and existing homes 


• Initial penetration of 25% 
assumed 


New Building Construction 
60% Below Current Energy 
Consumption 


• New high rise apartments • New construction, immediate 


Condensing DHW Boilers • Existing high rise 
apartments • At rate of boiler replacement 


Condensing DHW Heaters • Existing apartments • At rate of heater replacement 


DHW 


Drainwater heat recovery • High rise apartments 
• New construction, immediate 
• Existing construction, where 


feasible, immediate 


Energy Star dishwasher • All 
• Existing stock, at turnover, full 


penetration by 2016  
• New stock, immediate Appliances 


Energy Star clothes washer • All 
• Existing stock, at turnover, full 


penetration by 2016  
• New stock, immediate 


Pools Insulating pool cover • All homes with pools 
• Immediate introduction 
• Initial penetration 73% in LM and 


VI, 90% Interior 


Fireplace Efficient fireplace • All existing or new homes 
with fireplaces 


• As replaced or installed in new 
construction 


• Full penetration by 2016 


                                                 
56 Though cost-effective compared to the base case standard furnace and water heater, this technology is not competitive against 
a condensing furnace and water heater, because space heating savings are eliminated. Savings in DHW energy are not enough to 
justify the incremental cost. 
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5.4 PRESENTATION OF RESULTS57 
 
Exhibit 5.2 compares the Reference Case and Economic Potential Forecast – Energy Efficiency 
Scenario levels of residential energy consumption. As illustrated, under the Reference Case 
residential natural gas consumption would grow from the base year level of approximately 
96,700,000 GJ/yr. to 113,400,000 GJ/yr. by FY 2015/16. This contrasts with the Economic 
Potential Forecast – Energy Efficiency Scenario in which natural gas consumption would decline 
initially and then rise slowly to approximately 94,200,000 GJ/yr. This is a difference of 
approximately 19,200,000 GJ/yr. 


 
Exhibit 5.2: Reference Case versus Economic Potential (Energy Efficiency Scenario) Gas 
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5.4.1 Energy Savings 
 


Further detail on the total potential energy savings provided by the Economic Potential 
Forecast – Energy Efficiency Scenario is provided in the following exhibits: 


 
 Exhibit 5.3 presents the results by service region and milestone year 
 Exhibit 5.4 presents the results by building segment and milestone year 
 Exhibit 5.5 presents the results by end use and milestone year 
 Exhibit 5.6 provides a further disaggregation of the savings by end use, 


technology, milestone year and cost. 
                                                 
57 All results are reported at the customer’s point of use.  
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Exhibit 5.3: Total Potential Natural Gas Savings by Service Region and Milestone Year, 
(thousand GJ/yr.) 


 


 
 


Exhibit 5.4: Total Potential Natural Gas Savings by Building Segment and Milestone 
Year, (thousand GJ/yr.) 


 
 


Exhibit 5.5: Total Potential Natural Gas Savings by End Use and Milestone Year, 
(thousand GJ/yr.) 


DHW savings include savings from reduced DHW consumption by efficient clothes washers and dishwashers.  
 


Lower Vancouver Interior % Savings
Milestone Mainland Island 2015/16


Year Re: Ref Case


2005/06 3,538 295 1,316 5,149 5%
2010/11 8,922 639 3,082 12,643 12%
2015/16 13,530 943 4,712 19,185 17%


%  Savings 2015/16
Re: Reference Case 17% 14% 18% 17%


thousand GJ


Total


% Savings 2015/6
2005/6 2010/11 2015/6


Detached/Duplex 4,090 9,705 14,587 19% 76%
Row unit 342 817 1,267 18% 7%
Lowrise 195 740 1,234 7% 6%
Highrise 177 643 1,028 13% 5%
Mobile/other 344 736 1,070 19% 6%


Total 5,149 12,643 19,185 17% 100%


Re: Total Dwelling Type
Milestone Year


thousand GJ Re: Ref Case


% Savings 2015/6
2005/6 2010/11 2015/6


Heating 1,420 5,084 8,548 13% 45%
DHW 3,033 5,336 6,840 27% 36%
Dryer 3 9 12 5% 0%
Pool Heaters 108 147 160 12% 1%
Fireplaces 585 2,067 3,625 24% 19%
Total 5,149 12,643 19,185 17% 100%


Re: TotalEnd Use
Milestone Year


thousand GJ Re: Ref Case
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Exhibit 5.6: Potential Natural Gas Savings by End Use, Technology, Segment and 
Milestone Year (thousand GJ/yr.) 


 
5.5 ELECTRICITY SAVINGS 
 
Implementation of the measures contained in the economic potential (Energy Efficiency 
Scenario) would also result in collateral electricity savings. For example, measures that improve 
the building envelope (such as efficient windows) also reduce furnace runtime, thereby saving 
ventilation fan energy. Similarly, Energy Star clothes washers and dishwashers use less 
electricity as well as less hot water.  In this economic potential scenario, electricity savings were 
estimated to be approximately 100 GWh/yr. by FY 2015/16. Single detached homes and 
duplexes accounted for approximately 75% of the savings; the savings were divided among three 
end uses: ventilation (68%) followed by clothes washers (26%) and dishwashers (6%). 
 
5.6 INTERPRETATION OF RESULTS 
 
Highlights of the results presented in the preceding exhibits are summarized below: 
 


 Savings by Service region 
Lower Mainland service region represents more than 2/3 of the identified savings. This is 
to be expected given the large number of customers in this service region. On the other 
hand, the Vancouver Island service region offers a proportionally smaller share of 
savings due to both the lower heating loads and the relatively smaller natural gas market 
share in this region.  


 
 Savings by Milestone Year 


Savings levels increase from milestone to milestone at a relatively even pace, indicating 
that most measures are implemented as equipment is replaced at the end of its life. Most 


2005/06 2010/11 2015/16
DHW DHW Savings of Dishwasher 179              330                372              N/A
Fireplace Efficient Fireplace 585              2,067             3,625           N/A
Heating New Bldg Constr 60% Below Current 51                239                476              4.88
DHW New Bldg Constr 60% Below Current 2                  25                  66                4.58
DHW DHW Pipe Wrap 307              323                340              4.22
DHW Low-Flow Showerheads and Faucets 581              552                517              3.90
Pool Insulating Pool Covers 108              147                160              2.31
DHW Condensing DHW Heaters 33                171                261              2.08
DHW Condensing DHW Boiler 6                  31                  57                1.98
DHW Integrated Heating & DHW -               772                2,051           1.88
DHW DHW Savings of Washer 651              2,426             3,351           1.70
Dryer Dryer Savings from Washer 3                  9                    12                1.68
DHW DHW Heat Trap 1,271           1,207             1,132           1.59
Heating Condensing Furnace 794              2,418             3,722           1.39
DHW Drainwater Heat Recovery 3                  14                  25                1.22
Heating High Performance Windows - New 236              805                1,296           1.17
Heating Improved Building Operations 54                202                261              1.11
Heating Air Sealing 262              823                1,334           0.99
Heating High Efficiency Boilers (Existing) 22                81                  127              0.95


TOTAL 5,149         12,643         19,185         


End Use Technology B/C 
Ratio


Economic Potential (thousands of GJ)
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of these measures are not cost effective at full cost, i.e., it is not economically attractive 
to replace the inefficient equipment before end of its useful life. 
 


 Savings by Segment 
Single-family dwellings and duplexes account for over three-quarters of the potential 
savings; this reflects their larger market share and their generally higher level of energy 
intensity per dwelling. Conversely, low rise apartments offer somewhat less savings 
potential on a percentage basis than the other segments. 
 


 Savings by End Use 
Space heating accounts for approximately 45% of the total energy savings in the 
Economic Potential Forecast – Energy Efficiency Scenario. The major contributors 
include condensing furnaces, integrated heating and DHW appliances (provided they can 
be commercialized quickly enough), high performance windows, improved construction 
for new apartment buildings, improved building operations for existing apartment 
buildings, and high efficiency boilers for apartment buildings.  
 
DHW accounts for approximately 36% of the total energy savings in the Economic 
Potential Forecast – Energy Efficiency Scenario. There are several significant DHW 
energy-saving measures that are economically attractive, including clothes washers and 
dishwashers, heat traps, low flow fixtures, DHW pipe insulation, and condensing DHW 
boilers for apartment buildings, along with some more modest DHW measures.  
 
Fireplaces account for just under 20% of the savings in the Economic Potential Forecast – 
Energy Efficiency Scenario. The savings measure is a fireplace (or insert) with an 
efficiency level of at least 55% as measured by EnerGuide. 


 
Swimming pool heaters account for approximately 1% of the total savings in the 
Economic Potential Forecast – Energy Efficiency Scenario. The efficiency measure is an 
insulating pool cover. 
 
Clothes dryers account for under 1% of the total savings in the Economic Potential 
Forecast – Energy Efficiency Scenario. These savings result from the faster spin cycles of 
efficient clothes washers.  


  
5.5.1 Caveats on Interpretation of Results 


 
A systems approach, consistent with that employed in the BC Hydro CPR, was used to 
model the energy impacts of the efficiency upgrades presented in the preceding section. 
In the absence of a systems approach, there would be double counting of savings and an 
accurate assessment of the total contribution of the energy-efficient upgrades would not 
be possible.  
 
For example, a condensing furnace reduces space heating natural gas use, as does the 
installation of new energy-efficient windows. On their own, each measure will reduce 
overall space heating energy use. However, the two savings are not additive. The order in 
which some upgrades are introduced is also important. In this study, the approach has 
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been to select and model the impact of measures that reduce the load for a given end use 
(e.g., wall insulation or window upgrades that reduce the space heating load) and then to 
introduce measures that meet the remaining load more efficiently (e.g., a high-efficiency 
space heating system). 
 
The above approach means that where there is interaction between measures that affect 
the same end use, the savings for those individual measures shown in Exhibit 5.6 are 
reduced. For example, if the condensing furnace measure was implemented in the 
absence of any other space heating measures, its savings would be greater than those 
shown in Exhibit 5.6. As appropriate, this issue is addressed in the Achievable Potential 
section of this report. 
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6. ECONOMIC POTENTIAL FORECAST – FUEL CHOICE 
SCENARIO 


 
6.1 INTRODUCTION 
 
This section presents the Residential Sector Economic Potential Forecast – Fuel Choice Scenario 
for the study period (FY 2003/04 to FY 2015/16). The Economic Potential Forecast – Fuel 
Choice Scenario estimates the level of natural gas consumption that would occur if natural gas 
was the “fuel of choice” to meet the loads in all new facilities or retrofit applications, where 
natural gas is cost-effective relative to electricity. 
 
In this study, “cost-effective” means that the option passes the measure Total Resource Cost 
(TRC) test, as discussed previously in Section 4.2. 
 
The discussion in this section is organized into the following subsections: 
 
• Major modelling tasks 
• Technologies included in economic potential forecast – fuel choice scenario 
• Presentation of results 
• Interpretation of results. 
 
6.2 MAJOR MODELLING TASKS 
 
To develop the Fuel Choice Scenario, the following tasks were undertaken:   
 
 The measure TRC results for each of the fuel choice options presented previously in 


Exhibit 4.4 were reviewed. Those fuel choice options that had positive measure TRC 
results were selected for inclusion in this Fuel Choice Scenario. If more than one cost 
effective natural gas option existed, the study selected the most energy efficient one.  


 
 In new buildings, the Fuel Choice Scenario assumes that natural gas is the fuel of choice 


for all new space and domestic hot water applications where natural gas is cost effective 
relative to electricity. In addition, natural gas is the fuel of choice for new dryers and 
ranges where the dwelling will have gas service.  


 
 For existing stock, cost effective fuel choice options were introduced as the existing stock 


approached the end of its useful life, which in this study was set at 75% of the 
equipment’s rated life expectancy.  


 
 The scenario was modeled using the same end use model as was used in the previous 


scenarios. 
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6.3 TECHNOLOGIES INCLUDED IN ECONOMIC POTENTIAL FORECAST – 
FUEL CHOICE SCENARIO 


 
Exhibit 6.1 provides a listing of the technologies selected for inclusion in this forecast. In each 
case, the exhibit shows the following: 


 
 End use affected 
 Fuel choice option selected 
 Building segments to which the fuel choice options were applied 
 Rate at which the fuel choice options were introduced into the stock. 


 
 


Exhibit 6.1: Technologies Included in Economic Potential Forecast – Fuel Choice 
 


 
End Use 


 
Fuel Choice Option 


Applicability of Fuel Choice 
Options 


by  building Segment 


 
 


Rate of Stock Introduction 
 


High Efficiency Furnace and 
Conventional Central A/C 
instead of Heat Pump 


• Existing non-apartment 
dwellings with forced air 
heating systems 


• When current forced air electric 
system reaches 75% of its rated 
life expectancy Space Heating58 High Efficiency Furnace 


instead of Baseboard Electric 
Heat 


• New non-apartment 
dwellings • At rate of new construction 


DHW Gas DHW instead of Electric 
DHW 


• New non-apartment 
dwellings • At rate of new construction 


Cooking Gas Range instead of Electric 
Range 


• New dwellings that will 
have gas service for another 
end use 


• At rate of new construction 


Clothes Drying Gas Dryer instead of Electric 
Dryer 


• Non-apartment dwellings59, 
both new and existing, that 
have (or will have) gas 
service for another major 
use 


• Existing dwellings, when current 
dryer reaches 75% of its rated life 
expectancy 


• New dwellings, at rate of new 
construction 


 
 
6.4 PRESENTATION OF RESULTS 
 
Under the Reference Case that was presented previously in Chapter 3, residential natural gas use 
is forecast to grow from base year levels of approximately 96,700,000 GJ/yr. to approximately 
105,600,000 GJ/yr. by the FY 2010/11 and approximately 113,400,000 GJ/yr. by the FY 
2015/16. 
 
                                                 
58 Hydronic heating for apartment buildings did not pass the TRC test and was not included in this scenario. However, continued 
technology improvements and future price changes may provide added opportunities for his technology in the future. 
59 Note: The original CPR analysis did not include gas dryers for apartment buildings. At the time, it was thought that venting 
requirements could pose practical challenges. However, subsequent analysis confirmed that venting challenges are the same for 
gas and electric dryers. Time constraints precluded re-doing the full analysis; however, as a “rough indicator” of impact, the 
study team estimated that the inclusion of apartment units would increase the dryer fuel choice results presented in this and the 
subsequent chapter by about 8 to 12%.  
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Under the Fuel Choice Scenario, natural gas consumption grows to 122,800,000 GJ/yr. by FY 
2015/16, an increase of approximately 8% relative to the Reference Case.   
 
As is discussed further in the following sub sections, the increase in natural gas consumption of 
9,400,000 GJ/yr. in FY 2015/16 would be offset by a decrease of about 1,730 GWh/yr. in 
electricity use. The net energy avoided costs for the province as a whole under this Fuel Choice 
scenario would be approximately $53,400,000/yr. by FY 2015/16. 


 
The following exhibits provide further detail on the total change in energy use within the 
Economic Potential Forecast – Fuel Choice Scenario and the resulting economic impacts that 
would result:  


 
 Exhibits 6.2a and b present the results by service region and milestone year, expressed in, 


respectively, gigajoules/yr. and gigawatts/yr. 
 
 Exhibits 6.3a & b present the results by building segment and milestone year, expressed 


in, respectively, gigajoules/yr. and gigawatts/yr.  
 
 Exhibits 6.4a & b present the results by end use and milestone year and also includes a 


pie chart expressed in, respectively, gigajoules/yr. and gigawatts/yr. 
 
 Exhibit 6.5 presents an estimate of the net avoided energy costs for British Columbia 


from the Fuel Choice Scenario. 
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Exhibit 6.2a: Change in Energy Use Relative to Reference Case (thousand GJ/yr), by Service Area and Milestone Year 


 
  


Exhibit 6.2b: Change in Energy Use Relative to Reference Case (GWh/yr), by Service Area and Milestone Year 


 
  


 
 
 
 
 
 


Total Service Region
Natural Gas 


Increase
Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


2005/06 947 570 377 353 255 98 523 262 261 1,823 1,087 736
2010/11 2,607 1,684 923 1,455 1,070 385 1,443 835 608 5,505 3,588 1,917
2015/16 4,383 2,869 1,514 2,625 1,945 680 2,387 1,411 976 9,395 6,224 3,170


% Natural 
Gas Increase 


2015/16
47% 28% 25% 100%


Milestone 
Year


Lower Mainland Vancouver Island Interior


Total Service Region
Natural Gas 


Increase
Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


2005/06 263 158 105 98 71 27 145 73 72 506 302 204
2010/11 724 468 256 404 297 107 401 232 169 1,529 997 532
2015/16 1,218 797 421 729 540 189 663 392 271 2,610 1,729 881


% Natural 
Gas Increase 


2015/16
47% 28% 25% 100%


Milestone 
Year


Lower Mainland Vancouver Island Interior
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Exhibit 6.3a: Change in Energy Use Relative to Reference Case (thousand GJ/yr), by 
Segment and Milestone Year 


  
 


 
Exhibit 6.3b: Change in Energy Use Relative to Reference Case (GWh/yr), by Segment and 


Milestone Year 


  
 


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Detached/Duplex 4,372 2,910 1,462 7,505 5,066 2,439 80%
Row unit 577 384 193 1,003 673 329 11%
Lowrise 157 63 94 223 89 134 2%
Highrise 69 27 41 98 39 59 1%


Mobile/other 330 204 125 567 357 210 6%
Total 5,505 3,588 1,917 9,395 6,224 3,170 100%


% Natural 
Gas 


Increase 
2015/16


Milestone Year


Segment 2010/11 2015/16


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Detached/Duplex 1,215 808 406 2,085 1,407 677 80%
Row unit 160 107 54 279 187 92 11%
Lowrise 44 17 26 62 25 37 2%
Highrise 19 8 11 27 11 16 1%


Mobile/other 92 57 35 157 99 58 6%
Total 1,529 997 532 2,610 1,729 881 100%


% Natural 
Gas 


Increase 
2015/16


Segment


Milestone Year
2010/11 2015/16
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Exhibit 6.4a: Change in Energy Use Relative to Reference Case, by End Use and Milestone 
Year (thousand GJ/yr) 


  
Exhibit 6.4b: Change in Energy Use Relative to Reference Case, by End Use and Milestone 


Year (GWh/yr)  


 
Exhibit 6.5: Residential Fuel Choice – Avoided Energy Costs (thousand $/yr.) 


 
6.5 INTERPRETATION OF RESULTS 
 
Highlights of the results presented in the preceding exhibits are summarized below: 
 


 Energy Impacts by Service Region  
Lower Mainland service region represents more than 47% of the identified fuel choice 
opportunity. This is to be expected given the large number of customers in this service 
region. The Vancouver Island service region offers a disproportionate share of the 
opportunity. This is because it currently has a relatively smaller natural gas market share 
than in other regions; consequently, the scope for expansion is relatively larger. 


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Space Heating 1,965 1,478 487 3,474 2,680 793 37%
DHW 1,011 517 493 1,833 948 885 20%


Cooking 1,239 496 743 1,954 781 1,172 21%
Dryer 1,291 1,097 194 2,134 1,814 320 23%


Total 5,505 3,588 1,917 9,395 6,224 3,170 100%


% Natural 
Gas 


Increase 
2015/16


Segment


Milestone Year
2010/11 2015/16


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Natural Gas 
Increase


Electricity 
Decrease


Net 
Change


Space Heating 546 411 135 965 745 220 37%
DHW 281 144 137 509 263 246 20%


Cooking 344 138 207 543 217 326 21%
Dryer 358 305 54 593 504 89 23%


Total 1,529 997 532 2,610 1,729 881 100%


% Natural 
Gas 


Increase 
2015/16


Segment


Milestone Year
2010/11 2015/16


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


2005/06 -$5,891 $10,036 $4,144 -$1,889 $4,489 $2,600 -$3,254 $4,610 $1,357 -$11,034 $19,135 $8,101
2010/11 -$16,223 $29,637 $13,413 -$7,777 $18,829 $11,053 -$8,980 $14,690 $5,710 -$32,980 $63,156 $30,176
2015/16 -$27,278 $50,503 $23,225 -$14,030 $34,228 $20,198 -$14,852 $24,828 $9,976 -$56,160 $109,558 $53,399


Milestone 
Year


Lower Mainland Vancouver Island Interior Total Service Region
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 Energy Impacts by Milestone Year 
Fuel choice opportunities increase from milestone to milestone at a relatively even pace, 
indicating that most measures are implemented as equipment is replaced towards the end 
of its life or as new dwellings are built. None of the fuel choice measures are cost 
effective at full cost, i.e., it is not economically attractive to replace the existing 
equipment before the end of its useful life. 


 
 Energy Impacts by Segment 


Single-family dwellings and duplexes account for approximately 80% of the potential 
savings; this reflects their larger market share and their generally higher level of energy 
intensity per dwelling. In apartments, only the gas range measure is likely to be broadly 
applicable, so the potential opportunity in apartments is disproportionately small. 


 
 Energy Impacts by End Use 


Space heating accounts for over one-third of the total fuel choice opportunity. The major 
contributor is the switch from baseboard electric heating to high efficiency furnaces in 
new dwellings. The switch from heat pumps to the furnace/conventional AC combination 
in existing homes with a forced-air electric system near end of life is a much smaller 
component of the opportunity, largely because dwellings with forced-air electric heating 
systems are relatively rare.  
 
Clothes dryers account for just over 20% of the total fuel choice opportunity. 
Approximately 60% of this potential is in existing, gas heated dwellings, replacing dryers 
near the end of their life. The remainder is in new dwellings. 
 
Cooking also accounts for just over 20% of the total fuel choice opportunity. All of this 
potential consists of installing gas ranges instead of electric ranges in new dwellings.  
 
DHW accounts for approximately 20% of the total fuel choice opportunity. All of this 
potential consists of installing gas water heaters instead of electric water heaters in new 
dwellings.  
 


 Net Energy Avoided Costs 
Overall, the net energy avoided costs for the province as a whole under this Fuel Choice 
Scenario would be approximately $30 million per year by FY 2010/11, increasing to 
about $53.4 million per year by FY 2015/16. 
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7.  ACHIEVABLE POTENTIAL  
 
7.1 INTRODUCTION 
 
This section presents the Residential Sector Achievable Potential for the study period (FY 
2003/04 to FY 2015/16). The Achievable Potential is defined as the proportion of the energy 
efficiency and fuel choice opportunities identified in the Economic Potential Forecasts that could 
realistically be achieved within the study period.  
 
The remainder of this discussion is organized into the following subsections: 
 
 Description of achievable potential 
 Approach to the estimation of achievable potential 
 Results – energy efficiency 
 Results – fuel choice. 


 
7.2 DESCRIPTION OF ACHIEVABLE POTENTIAL 
 
Achievable Potential recognizes that, in many instances, it is difficult to induce all customers to 
purchase and install all the energy efficiency technologies or fuel choice opportunities that meet 
the criteria defined by the Economic Potential Forecast. For example, customer decisions to 
implement energy-efficient measures can be constrained by important factors such as: 
 
 Higher first cost of efficient product(s) 
 Need to recover investment costs in a short period (payback) 
 Lack of product performance information 
 Lack of product availability.  


 
The rate at which customers accept and purchase energy-efficiency and fuel choice products will 
be influenced by the level of financial incentives, information and other measures put in place by 
Terasen Gas, BC Hydro, governments and the private sector to remove barriers such as those 
noted above.  
 
Exhibit 7.1 (overleaf) presents the levels of natural gas consumption that are estimated in the 
Achievable Potential – Energy Efficiency scenario. As illustrated, the Achievable Potential 
scenarios are “banded” by the two forecasts presented in previous sections, namely: the 
Economic Potential Forecast and the Reference Case. 
 
As illustrated in Exhibit 7.1 energy savings under the Achievable Potential scenario are less than 
in the Economic Potential Forecast. In this CPR, the primary factor that contributes to the 
outcome shown in Exhibit 7.1 is the rate of market penetration. In the Economic Potential 
Forecast, efficient new technologies are assumed to fully penetrate the market as soon as it is 
economically attractive to do so. However, the Achievable Potential recognizes that under “real 
world” conditions, the rate at which customers are likely to implement new technologies will be 
influenced by additional practical considerations and will, therefore, occur more slowly than 
under the assumptions employed in the Economic Potential Forecast. 
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Exhibit 7.1: Annual Natural Gas Consumption—Energy Efficiency Achievable Potential 
Relative to Reference Case and Economic Potential Forecast for the Residential Sector, 


(thousand GJ/yr.) 
 


 
As also illustrated in Exhibit 7.1, the achievable results are presented as a band of possibilities, 
rather than a single line. This is because any estimate of Achievable Potential over a 10-year 
period is necessarily subject to uncertainty. Consequently, two Achievable Potential scenarios 
are presented: “Most Likely” and “Upper”.  
 
 The “Most Likely” Achievable Potential assumes British Columbia market conditions 


that are similar to those contained in the Reference Case. That is, the customers’ 
awareness of energy efficiency or fuel choice options and their motivation levels remain 
similar to those in the recent past, technology improvements continue at historical levels 
and new energy performance standards continue as per current known schedules. It also 
assumes that Terasen Gas’s ability to influence customers’ decisions towards increased 
investments in energy efficiency or fuel choice options remain “roughly” in line with 
previous company DSM experience. 


 
 The “Upper” Achievable Potential assumes that British Columbia market conditions 


become more supportive of investing in energy efficiency. For example, this scenario 
assumes that: real energy prices continue to increase over the study period; it also 
assumes that federal and provincial government actions to mitigate climate change result 
in increased levels of complementary energy efficiency initiatives.  Upper achievable 
potential typically does not reach economic potential levels; this recognizes that some 
portion of the market is typically constrained by barriers that cannot realistically be 
affected by DSM programs within the study period.  
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7.2.1 Achievable Potential Versus Detailed Program Design 
 


It should also be emphasized that the estimation of Achievable Potential is not 
synonymous with either the setting of specific program targets or with program design. 
While both are closely linked to the discussion of Achievable Potential, they involve 
more detailed analysis that is beyond the scope of this study.    
 
Exhibit 7.2 illustrates the relationship between Achievable Potential and the more 
detailed program design. 
 


Exhibit 7.2: Achievable Potential versus Detailed Program Design  
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Technology Assessment


Demand Impacts


Achievable Potential


Economic Potential
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Detailed Program Design


DSM Targets


CPR study
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Step 2: Create Action Profiles


Step 3: Prepare Assessment Worksheet


Step 4: Conduct Achievable Workshop


Step 5: Aggregate Workshop Results


Step 1: Select Priority Measures


7.3 APPROACH TO THE ESTIMATION OF ACHIEVABLE POTENTIAL 
 
Achievable Potential was estimated in a five-step approach. A schematic showing the major 
steps is shown in Exhibit 7.3 and each step is discussed below. 


 
Exhibit 7.3: Flow Chart Estimating Achievable Potential 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.3.1 Step 1:  Select Priority Measures  
 


The first step in developing the Achievable Potential estimates required that the energy 
saving and fuel choice opportunities identified in the Economic Potential Forecasts be 
“bundled” into a set of Actions that would facilitate the subsequent assessment of their 
potential market penetration.   
 
A summary of the selected energy efficiency and fuel choice Actions is provided in, 
respectively Exhibits 7.4 and 7.5.  As illustrated, the Actions have been bundled by end 
use and, for each, Exhibits 7.4 and 7.5 show the Action name and the approximate 
percentage that it represents of the total residential potential contained in the Economic 
Potential Forecasts. 
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Exhibit 7.4: Residential Sector Actions – Energy Efficiency 
 


Action 
Profile # Title 


Approximate 
% of Economic 


Savings Potential 
R1 High Efficiency Furnaces 19 
R2 Efficient Heater Fireplaces 19 
R3 High Efficiency DHW Equipment for High Rise Apartments and 


Integrated Heating and DHW for Non-Apartments 
12 


R4 Hot Water Load Reduction 4 
R5 DHW Heat Recovery & Heat Traps 6 
R6 Energy Star Appliances 19 
R7 Energy Star Windows 7 
R8 Air Sealing 7 
R9 Ultra Efficient New High Rise Apartments 3 


R10 Recommissioning/Next Generation BAS in High Rise Apartments 1 
 


 
Exhibit 7.5: Residential Sector Actions – Fuel Choice 


 
Action 


Profile # Title 
Approximate 


% of Economic 
Savings Potential 


RFC1 Space Heating Conversion 37 
RFC2 Domestic Hot Water Conversion 20 
RFC3 Cooking Conversion 21 
RFC4 Clothes Dryer Conversion 23 


 
 
7.3.2 Step 2: Create Action Profiles 
 


The next step involved the development of brief profiles for each of the Actions noted 
above in Exhibits 7.4 and 7.5. A sample profile for Action R1 (Residential High 
Efficiency Furnaces) is presented in Exhibit 7.6. (For profiles for the remaining Actions 
see Appendix D.)  
 
The purpose of the Action Profiles was to provide a “high-level” logic framework that 
would serve as a guide for participant discussions in the Achievable Workshop (see  
Section 7.3.3 below). The intent was to define a broad rationale and direction without 
getting into the much greater detail required of program design, which, as noted 
previously, is beyond the scope of this project.    


 
As illustrated in Exhibit 7.6, each Action Profile addresses the following areas: 
 
 Overview – provides a summary statement of the broad goal and rationale for the 


Action. 
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Exhibit 7.6: Sample Residential Action Profile 
 


Action Profile R 1 – High Efficiency Furnaces 
Overview: 
This action will encourage the installation of high efficiency condensing furnaces and boilers in both new and existing residential 
dwellings.  The broad strategy for this Action consists of:  
 Strong up-front promotional and education efforts directed towards customers, vendors and trade allies; in the existing market, 


this will include promotion of early replacement.  
 Enhanced financial incentives. 
 A Terasen exit strategy built around collaboration with NRCan and the provincial government to establish HE furnaces as the 


minimum energy performance.   
For new construction, the strategy will include support to the MEMPR EGNH80 initiative (Built Green), which intends to legislate 
energy efficiency levels for new construction that will require a condensing furnace. Target date for the legislation is 2010. In the 
interim, the existing incentive program will be continued to build awareness and acceptance by developers. 
For the replacement market, the periodic incentive program (September to December) has been expanded and made available 
throughout the year. This is intended to raise consumer awareness, reduce the cost premium for the technology, and to reduce price 
premiums in the distribution chain.  
Target Technologies and Sub Segments: 
 Condensing furnaces that meet the Energy Star rating (92% AFUE or higher). Furnaces may have a PSC or ECM motor.  
 This technology applies to SFD/Duplexes and row housing in all 3 service regions.  
 Early replacement assumes that existing furnaces become candidates for retrofit at 75% of rated life span (i.e., after 15 years) 


It should be noted that under the initial avoided cost assumptions used in this analysis, this measure did not quite pass the measure 
TRC test for row houses or for Vancouver Island. However, given the general natural gas price increases that have occurred since the 
start of this CPR, it was decided to include these measures in this next stage of the analysis. 
Target Stakeholder Group: 
 Program developers for new construction. 
 People planning to purchase or build a new house. 
 Homeowners who are anticipating furnace replacement. However some groups are especially hard to involve: 


 Rental property 
 Low income groups & Housing authorities 
 Homeowners planning to move in the near future. 


Key Barriers and Interventions: 
Experience indicates that the most significant barriers affecting this opportunity are: 
 Retrofit  


Technical barriers such as lack of a condensate drain and / or difficulty in venting the furnace. 
Rental properties, people intending to sell and low income groups are less interested or willing to pay the additional costs. 


 New Construction 
Split incentive, developers do not believe that there is sufficient interest from purchasers to allow them to recover their costs. 


 
This Action will address these barriers by combining the following interventions: 
 Retrofit 


 Continuation of the current Terasen incentive program which provides incentives throughout the year.  
 Support of MEMPR initiative to include EGNH rating in real estate listings. 
 Consider lower-income program delivery in collaboration with NRCan’s recently announced low-income Energy Retrofits 


 New Construction 
 Support of the Built Green program, leading to EGNH 80 based legislation in 2010, which will require ES furnaces to meet 


the code.  
 Work with Housing Agencies to consider operating cost in heating system selection for new construction.  
 Support of MEMPR initiative to include EGH rating in Real Estate listings and build public awareness of energy efficiency 


and impact on operating costs. 
Time Frame: 
Current incentive programs to be extended, and possibly enhanced, through to 2010, when new minimum efficiency regulations will 
come into effect.   
Additional Information: 
 Current incentives for this technology are approximately $625 in total. Terasen Gas contribution is $100.   EGH provides approx. 


$550 for furnace upgrade to EE furnace in existing homes. 
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 Target Technologies and Sub Segments—highlights the major technologies and the 
sub segments where the most significant opportunities have been identified in the 
Economic Potential Forecast.   


 
 Target Stakeholder Groups—identifies key market players that would be expected to 


be involved in the actual delivery of services. The list of stakeholders shown is 
intended to be “indicative” and is by no means comprehensive. 


 
 Key Barriers and Interventions—identifies key market barriers that are currently 


constraining the increased penetration of energy-efficient technologies or measures. 
Interventions for addressing the identified barriers are noted. Again, it is recognized 
that the interventions are not necessarily comprehensive; rather, their primary purpose 
was to help guide the workshop discussions.  


 
 Time Frame—identifies the potential timing of activities with the intent of assisting 


workshop participants to envision possible customer participation rates. 
 


 Additional Information—identifies information or possible synergies with other 
Actions that may affect workshop participant views on possible customer 
participation rates 


 
7.3.3 Step 3: Prepare Draft Action Assessment Worksheets 
 


A draft Assessment Worksheet was prepared for each Action Profile in advance of the 
Achievable Workshop. The Assessment Worksheets complemented the information 
contained in the Action Profiles by providing quantitative data on the potential energy 
savings or fuel choice for each Action as well as providing information on the size and 
composition of the eligible population of potential participants. Energy impacts and 
population data were taken from the detailed modelling results contained in the Economic 
Potential Forecast. 
 
A sample Assessment Worksheet for Action R1—High Efficiency Furnaces is presented 
in Exhibit 7.7. (For worksheets for the remaining Actions see Appendix E.) As illustrated 
in Exhibit 7.7, each Action Assessment Worksheet addresses the following areas: 


 
 Approximate % of Action Savings—shows the contribution of individual sub sectors 


to the total energy impacts represented by each Action. For example, the previous 
Exhibit 7.6 showed that condensing furnaces account for about 23% of the residential 
energy savings contained in the Economic Potential Forecast – Energy Efficiency 
Scenario. The first entry in Exhibit 7.7 shows that single-family detached and duplex 
dwellings account for about 86% of those potential savings.  


 
 Economic Savings to FY 2015/16—shows the total economic impacts on natural gas 


use, by milestone period, for the measures included in the Action. As applicable, the 
savings are further broken out by technology and/or end use. 
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 Participant Definition—provides the definition of “participant” that is used in 
subsequent portions of the worksheet to calculate electricity savings. The definition of 
“participant” may vary depending on the specific Action.  


 
 Total Applicable (Participants)—shows the total population of potential participants 


that could theoretically take part in the Action. Numbers shown are from the eligible 
populations used in the Economic Potential Forecasts. 


 
 Prime Target—identifies, as appropriate, any portion of the applicable participants 


that offer particularly good opportunities for electricity savings under the Action. 
 


 Major Technologies and Contribution to Economic Savings—provides additional 
detail on the composition of the economic savings for the Action. It was particularly 
intended to assist workshop participants in their discussions of potential participation 
rates. 


 
 Approximate Savings per Participant—indicates the annual natural gas savings 


(GJ/yr.) for a “typical” participant within each sub sector. The purpose of this entry 
was to invoke a more informed discussion among workshop participants vis-à-vis the 
level of savings assumed in the Economic Potential Forecast and whether any 
adjustments were needed to account for practical considerations.  


 
 Savings Adjustment Factor—provides a record of any decisions to de-rate the 


“optimized” savings contained in the Economic Potential Forecast to levels that better 
account for practical customer considerations. This entry was completed during the 
workshop, or in subsequent discussions with workshop participants.60 


 
 Approximate Benefit-Cost Ratio—shows the approximate ratio of economic benefits 


to costs. The benefit-cost ratio provides an indication of the relative economic 
attractiveness of the energy efficiency measures from Terasen Gas’s perspective. For 
the purposes of the workshop, this information provided participants with an 
indication of the scope for using financial incentives to influence customer 
participation rates. 


 
 Customer Payback—shows the simple payback from the customer’s perspective for 


the package of energy efficiency measures included in the Action. This information 
provided an indication of the level of attractiveness that the Action measures would 
present to customers. This provided an important reference point for the workshop 
participants when considering potential participation rates. When combined with the 
preceding benefit-cost information, participants were able to “roughly” estimate the 
level of financial incentives that could be employed to increase the Action’s 
attractiveness to customers without making the measures economically unattractive to 
Terasen Gas.   


 


                                                 
60 It was not possible to discuss all the Action Profiles during the one-day workshop. Consequently, selected follow up 
discussions were held with Terasen Gas personnel after the workshop. 
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Exhibit 7.7: Sample Worksheet: Action Profile R1—Residential Furnace Efficiency 
 


  Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)
Prime Target
Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely
Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely
Upper


746 1,712
156 1,336 2,379


Most Likely
Upper


156
Economic Savings 623


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


115
139 1200 2114 6 54 105 10 82 160


63
2006 2011 20162016 2006 20112016


83 0


Condensing 
Furnace


100%


Technology


25


2006


N/A 100%


20112006


25 63
44


2011 2016


25 33 58 25


2006 2011 2016


       555      1,592     2,370 


6 30


2006 2011


139 669


50 50


1521 76 10 46


25 67


2016


25 2525 44


2011 20112016 20062006


1.5 0.9 1.5
4.0 7.1 4.2


0.0
0.0


0.0
0.0


14 8 14


okay okay okay


0


okay


Condensing 
Furnace


100% Condensing 
Furnace


100%


All
% of Eco Technology % of EcoTechnology % of Eco


All All
Technology % of Eco


Dwellings DwellingsDwellings
3 17110 16438 12 0


20162011


All


3 19


2 2 1 1 1


Existing Detached Existing Attached


         94 


Existing Other
86% 6% 9%


144         42 239


1,830 2,767


Eco Savings (thousand 
GJ/yr)


2011 2016


         26       158 


2006


10


2006


19 14 11 2


Existing Low Rise
0%


2006 2011 2016


         -            -             -  
Dwellings


0 0


0 0 0


2016


0 0 0
0 0


2006 2011 2016


0 0 0
0 0 0


Existing High Rise
0%


2006 2011 2016


         -            -            -  
Dwellings


0 0 0


0 0 0


All
Technology % of Eco


N/A 100%


0


okay


2006 2011 2016


0 0 0
0 0 0


2006 2011 2016


0 0 0
0 0 0
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 Participation Rates—show the percentage of economic savings that workshop 
participants concluded could be achievable in each milestone period. As noted in the 
introduction to this section, two achievable levels are shown: “Most Likely” and 
“Upper”.   For example, Exhibit 7.7 shows a participation rate of 58% (most likely) 
for condensing furnaces in existing single-family dwellings/duplexes by the year FY 
2015/16. This means that by FY 2015/16, 58% of the potential savings contained in 
the Economic Potential forecast will be achieved.   


 
 Action Savings by Year—shows the calculated electricity savings in each milestone 


period based on the savings and participation rates presented in the preceding rows of 
the Worksheet. 


 
7.3.4 Step 4: Achievable Workshop 
 


The most critical step in developing the estimates of Achievable Potential was a one-day 
Achievable Potential Workshop that was held on November 1, 2005. Workshop 
participants consisted of core members of the consultant team, DSM program and 
technical personnel from both Terasen Gas and BC Hydro, and industry representatives. 
Together, the participating personnel brought many years of experience to the workshop 
related to the technologies and markets as well as the design and delivery of energy 
efficiency programs in British Columbia 
 
The purpose of this workshop was twofold: 
 
 To promote discussion regarding the technical and market conditions confronting the 


identified energy efficiency and fuel choice opportunities.  
  
 To compile participant views related to how much of the identified economic savings 


could realistically be achieved over the study period.   
 
The discussion of each Action Profile began with a brief consultant presentation. The 
floor was then opened to participant discussion of the key factors affecting each of the 
market segments and technical opportunities contained in the Action Profile and 
accompanying Worksheet.  
 
Following discussion of the broad market and intervention conditions affecting the 
Action, workshop participant views were recorded on “Most Likely” and “Upper” 
customer participation rates. General agreement was sought on rates to be carried forward 
into the analysis; estimates were rounded down for “Most Likely” and rounded up for 
“Upper” estimates. 
 
As noted earlier, it was not possible to fully address all Actions in the one-day workshop. 
Consequently, the workshop focused on the “big ticket” Actions and follow up 
discussions were held with Terasen Gas program personnel after the workshop. The 
values shown in the attached appendices and in the following summary tables incorporate 
the results of the two sets of inputs. 
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7.3.5 Step 5: Aggregate Action Results 
 
The final step involved aggregating the results of the individual Actions to provide a view 
of the potential achievable savings for the total residential sector. 
 


7.4 RESULTS – ENERGY EFFICIENCY 
 
A summary of the “Most Likely” and “Upper” Achievable Potential results for the energy 
efficiency actions is presented in this section. These results include the following: 
 
 Natural gas consumption savings 
 Electricity savings  
 Peak day load impacts  
 Greenhouse gas emission reductions. 


 
7.4.1 Natural Gas Consumption Savings – Energy Efficiency Scenarios 
 


The following exhibits present the reductions in natural gas consumption under the two 
Achievable Potential scenarios. In each case the results shown are relative to the 
Reference Case. 


 
 Exhibit 7.8 (Energy Efficiency, by Action, Milestone Year and Service Region)  
 Exhibit 7.9 (Energy Efficiency, by Segment, Milestone Year and Service Region). 


 
In Exhibits 7.8 and 7.9, the results represent the total annual cumulative natural gas 
savings at the end of each milestone year. For example, Exhibit 7.8 shows that Action 
R1— Condensing Furnaces will achieve an annual saving of 950,000 GJ/yr. by FY 
2010/11 under the “Most Likely” scenario. This annual savings increases to 2,400,000 
GJ/yr. by FY 2015/16, again under the “Most Likely” scenario.   
 
Selected highlights related to the participation rates used to calculate the energy 
efficiency impacts shown in Exhibits 7.8 and 7.9 are provided below. Detailed results 
showing the estimated participation rates and calculation of related energy impacts are 
provided in Appendix E. 


 
7.4.1.1 Action R1 – High Efficiency Furnaces 


 
Workshop participants concluded that, under the ideal conditions represented by the 
Upper Achievable scenario, participation rates up to 100% in new single detached/duplex 
homes and 83% in existing single detached/duplex homes could be achieved by FY 
2015/16.  Participation rates in other segments would be lower. 
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates of approximately 80% in new single detached/duplex homes 
and 58% for furnace replacement in existing single detached/duplex homes could be 
achieved by FY 2015/16. 
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Selected highlights from the discussion of this Action are listed below: 
 


 Participants estimated that the current market share of condensing furnaces in new 
homes is only 20% in the Terasen Gas service territory; the sales share in the furnace 
replacement market is currently about 40%.  


 
 The lower rate in new homes is influenced by British Columbia contractors who still 


regard this technology as an unfamiliar, comparatively new product; they are 
particularly concerned about potential call backs. 


 
 Decreases in the incremental cost of condensing furnaces may be coming from use of 


cheaper materials, which may shorten product life. This is an issue that could threaten 
future participation rates. 


 
 Participants estimated that 5-10% of existing homes cannot be converted to 


condensing furnaces because of technical constraints.  
 


 Rental and low-income housing account for about 10% of stock, and are a difficult 
market to approach.  


 
 About 30% of homes are at risk of converting to electric heat. 
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Exhibit 7.8: Summary of Achievable Natural Gas Savings, by Action—“Most Likely” & 
“Upper” Scenarios 


 
   


   
Action Most Likely Upper Most Likely Upper


949 1,752 2,439 3,277 32%
137 520 941 1,642 13%


8 48 52 200 1%
148 296 274 548 4%


24 37 23 35 0%
1,254 1,600 2,482 2,949 33%


402 483 972 1,296 13%
46 96 183 287 2%
26 53 108 217 1%
30 51 39 65 1%


3,025 4,935 7,513 10,515 100%


Most Likely Upper Most Likely Upper


728 1,344 1,868 2,517 35%
88 336 597 1,045 11%


5 31 34 130 1%
96 193 178 358 3%
16 24 15 23 0%


816 1,040 1,615 1,925 30%
309 370 745 996 14%


35 74 140 220 3%
19 37 78 155 1%
21 36 28 47 1%


2,135 3,485 5,298 7,417 100%


Most Likely Upper Most Likely Upper


16 30 43 56 12%
11 43 78 134 21%


1 4 4 15 1%
12 24 21 42 6%


2 3 2 3 0%
100 130 194 227 53%


7 8 17 22 5%
1 2 3 5 1%
1 3 5 9 1%
1 3 2 3 0%


152 249 369 517 100%


Most Likely Upper Most Likely Upper


204 378 528 703 29%
37 141 266 463 14%


2 13 14 54 1%
40 80 74 148 4%


7 10 6 9 0%
338 430 672 797 36%


87 104 211 278 11%
10 21 40 62 2%


6 13 26 52 1%
7 12 9 16 1%


738 1,202 1,847 2,582 100%


% of Total 
2015/16


R4 - DHW Load Reduc


R7 - Efficient Windows


Service Region


R3 - Efficient DHW Eqpt


R1 - Furnaces
R2 - Fireplaces


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2010/11 2015/16


R5 - DHW Heat Rec & Traps
R6 - Appliances


Total TG Service Region
R10 - Building Operations


Lower Mainland Region


R9 - Integrated Design
R8 - Air Sealing


Annual Gas Savings (thousand GJ/yr), by Milestone Year
% of Total 


2015/16
2010/11 2015/16


R1 - Furnaces
R2 - Fireplaces
R3 - Efficient DHW Eqpt
R4 - DHW Load Reduc
R5 - DHW Heat Rec & Traps
R6 - Appliances
R7 - Efficient Windows
R8 - Air Sealing


Vancouver Island Region


R9 - Integrated Design
R10 - Building Operations
Lower Mainland Region


Annual Gas Savings (thousand GJ/yr), by Milestone Year
% of Total 


2015/16
2010/11 2015/16


R1 - Furnaces
R2 - Fireplaces
R3 - Efficient DHW Eqpt
R4 - DHW Load Reduc
R5 - DHW Heat Rec & Traps
R6 - Appliances
R7 - Efficient Windows
R8 - Air Sealing


Interior Region


R9 - Integrated Design
R10 - Building Operations
Vancouver Island Region


Annual Gas Savings (thousand GJ/yr), by Milestone Year
% of Total 


2015/16
2010/11 2015/16


R1 - Furnaces
R2 - Fireplaces
R3 - Efficient DHW Eqpt
R4 - DHW Load Reduc
R5 - DHW Heat Rec & Traps
R6 - Appliances
R7 - Efficient Windows
R8 - Air Sealing
R9 - Integrated Design
R10 - Building Operations
Interior Region
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Exhibit 7.9: Summary of Achievable Natural Gas Savings, by Segment—“Most Likely” & 
“Upper” Scenarios 


  


Action Most Likely Upper Most Likely Upper Most Likely Upper


174 174 2,475 3,997 6,131 8,361 82%
11 11 219 336 580 783 8%
0 0 78 168 174 391 2%
0 0 71 140 164 348 2%


13 13 181 295 464 633 6%
199 199 3,025 4,935 7,513 10,515 100%


Most Likely Upper Most Likely Upper Most Likely Upper


120 120 1,747 2,822 4,323 5,897 82%
8 8 155 237 409 552 8%
0 0 55 119 123 276 2%
0 0 50 99 116 245 2%
9 9 128 208 327 446 6%


137 137 2,135 3,485 5,298 7,417 100%


Most Likely Upper Most Likely Upper Most Likely Upper


10 10 125 202 301 411 82%
1 1 11 17 28 38 8%
0 0 4 8 9 19 2%
0 0 4 7 8 17 2%
1 1 9 15 23 31 6%


12 12 152 249 369 517 100%


Most Likely Upper Most Likely Upper Most Likely Upper


44 44 604 973 1,507 2,053 82%
3 3 53 82 143 192 8%
0 0 19 41 43 96 2%
0 0 17 34 40 85 2%
3 3 44 72 114 155 6%


50 50 738 1,202 1,847 2,582 100%


Service Region % of Total 
2015/16


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2005/06 2010/11 2015/16


High Rise
Mobile and Other
Total TG Service Region


Detached
Attached
Low Rise


Annual Gas Savings (thousand GJ/yr), by Milestone Year
% of Total 


2015/16
2005/06 2010/11 2015/16


Mobile and Other
Lower Mainland Region


Lower Mainland Region


Vancouver Island Region


Detached
Attached
Low Rise
High Rise


Annual Gas Savings (thousand GJ/yr), by Milestone Year
% of Total 


2015/16
2005/06 2010/11 2015/16


Detached
Attached
Low Rise
High Rise
Mobile and Other
Vancouver Island Region


Interior Region
Annual Gas Savings (thousand GJ/yr), by Milestone Year


% of Total 
2015/16


2005/06 2010/11 2015/16


Mobile and Other
Interior Region


Detached
Attached
Low Rise
High Rise
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7.4.1.2 Action R2 –Efficient Fireplaces 
 


Workshop participants concluded that under the ideal conditions represented by the 
Upper Achievable scenario, participation rates up to 50% by FY 2015/16 could be 
achieved.   
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates of approximately 30% could be achieved by FY 2015/16. 
 
Selected highlights from the discussion of this Action are listed below: 


 
 The share of decorative fireplaces, which consume close to the same natural gas as 


heater style units but contribute no net heat to the home, has fallen to about 20% of 
new sales. 


 
 Earlier analysis had assumed no price increment for efficiency. However, participants 


noted that efficiency is usually packaged with other features, and it is those other 
features that usually determine model selection. Consequently, a price increment of 
$150 was assumed for the discussion of participation rates (see below). 


 
 Participants indicated that the price increment for more efficient (Energuide rating of 


at least 55%) is currently $300-500, but is expected to decline to $150 for new or 
retrofit situations within 3 to 5 years, as sales volumes increase. The total cost of a 
retrofit is $2,000 to $4,000, so a $150 increment is modest in this context. On the 
other hand, the cost of a fireplace in a new dwelling is only $1,000 to $2,000, so $150 
appears larger in that context. 


 
 Participants also noted that there is a significant risk that the market share in new 


dwellings will move towards electric fireplaces – as much as 45%. Fuel switching to 
electricity in retrofit situations is less likely. 


 
7.4.1.3 Action R3 –Efficient DHW Equipment 


 
Workshop participants concluded under the ideal conditions represented by the Upper 
Achievable scenario, participation rates up to 50% by FY 2015/16 could be achieved.   
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates of approximately 10% by FY 2015/16 could be achieved. 
 
Selected highlights from the discussion of this Action are listed below: 


 
 Participation rates in apartment buildings would be similar to those in commercial 


buildings. 
 
 A low participation rate of 1-2% was set for this Action in the non-apartment 


dwellings. This is because the applicable technology is an integrated heating and 
DHW unit. These combination units offer significant savings when compared against 
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a conventional furnace and water heater. When compared against a condensing 
furnace and conventional water heater, however, the space heating savings are 
eliminated and the resulting financial attractiveness is greatly reduced, or eliminated. 


 
7.4.1.4 Action R4 –DHW Load Reduction 


 
This action was not discussed during the workshop. Participation rates were estimated 
based on previous Marbek project work, in consultation with the client. Under the ideal 
conditions represented by the Upper Achievable scenario, participation rates up to 60% 
by FY 2015/16 were estimated for existing dwellings.  
 
In new dwellings, some elements of the action, namely low-flow showerheads and 
faucets, are not applicable because they are required by code. The DHW pipe insulation, 
however, could be adopted at a participation rate up to 100%.  
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates of approximately 30% for existing dwellings and 50% for 
new dwellings by FY 2015/16 were estimated. 


 
7.4.1.5 Action R5 –DHW Heat Recovery and Heat Traps 


 
This action was not discussed during the workshop. Participation rates were estimated 
based on previous Marbek project work, in consultation with the client. Under ideal 
conditions represented by the Upper Achievable scenario, participation rates up to 3% by 
FY 2015/16 were estimated. 
 
Heat traps on existing DHW tank heaters require installation by a plumber, and are only 
cost-effective when the plumber is already visiting the home for some other purpose. 
They are also a shrinking opportunity, because most new DHW tank heaters already 
include the heat trap feature.  
 
The wastewater heat recovery option was cost-effective only in apartment buildings. It is 
usually challenging to retrofit, so the potential participation for this element of the 
measure was also deemed to be very low.  
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates of approximately 2% by FY 2015/16 were estimated. 


 
7.4.1.6 Action R6 –Efficient Appliances 


 
Workshop participants concluded that under the ideal conditions represented by the 
Upper Achievable scenario, participation rates up to about 80% by FY 2015/16 could be 
achieved. This participation rate reflects a blending of the estimated participation rate for 
efficient clothes washers and that for efficient dishwashers.  
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Under the more modest market conditions represented by the Most Likely Achievable 
scenario, a blended participation rate of approximately 68% by FY 2015/16 was 
estimated.  
 
Selected highlights from the discussion of this Action are listed below: 


 
 75% of current sales of dishwashers are Energy Star models. 


 
 35% of current sales of clothes washers are Energy Star, including the horizontal axis 


units. 
 


 Although the horizontal axis units did not pass the measure TRC test due to their 
higher incremental cost, consumers have shown that they are willing to buy them 
because of their other attractive features.  


 
7.4.1.7 Action R7 –Efficient Windows 


 
Workshop participants concluded that under the ideal conditions represented by the 
Upper Achievable scenario, participation rates up to 100% by FY 2015/16 could be 
achieved.  
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, a blended participation rate of approximately 75% by FY 2015/16 was 
estimated. 
 
Selected highlights from the discussion of this Action are listed below: 


 
 Only 10-20% of current sales of windows in new homes are Energy Star 
 Almost 100% of custom homes are built using Energy Star windows. 


 
7.4.1.8 Action R8 –Air Sealing 


 
This action was not discussed during the workshop. Participation rates were estimated 
based on previous Marbek project work, in consultation with the client. Under ideal 
conditions represented by the Upper Achievable scenario participation rates up to 50% 
for new dwellings and 15% for existing dwellings by FY 2015/16 were estimated.   
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates of approximately 30% for new dwellings and 10% for 
existing dwellings by FY 2015/16 were estimated.  
 
7.4.1.9 Action R9 – Integrated Design of New Buildings 


 
This action was not discussed during the residential workshop. The action is very similar 
to the integrated design action in commercial buildings. Participation rates were therefore 
estimated based on rates estimated during the commercial achievable workshop.  
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7.4.1.10 Action R10 – Improved Building Operations 
 


This action was not discussed during the residential workshop. The action is very similar 
to the recommissioning action in commercial buildings. Participation rates were therefore 
estimated based on rates estimated during the commercial achievable workshop.  


 
7.4.2 Electricity Savings – Energy Efficiency Scenarios 


 
Implementation of the natural gas efficiency measures contained in the preceding 
achievable potential (Most Likely and Upper) scenarios would also result in collateral 
electricity savings.  For example, measures that improve the building envelope (such as 
efficient windows) reduce furnace runtime, thereby saving ventilation fan energy. 
Similarly, Energy Star clothes washers and dishwashers use less electricity as well as less 
hot water.  A summary of the electricity savings associated with the applicable natural 
gas efficiency Actions is presented in Exhibit 7.10.  As illustrated, by FY 2015/16 the 
electricity savings are estimated to range between 47 and 62/GWh/yr. for, respectively, 
the Most Likely and Upper Achievable scenarios.  
 


Exhibit 7.10: Summary of Achievable Electricity Savings, by Action—“Most Likely” & 
“Upper” Scenarios 


 
7.4.3 Peak Day Load Impacts – Energy Efficiency Scenarios 
 


This sub section estimates the peak day load impact that would occur as a result of the 
achievable potential scenarios presented in the preceding exhibits.  “Peak day” load 
impact measures the relationship between a typical or “average” daily consumption rate 
and the consumption that occurs on a peak day when the demand for natural gas is at a 
maximum. The relationship is illustrated in the formula below. 


 
Peak Day Consumption  = Average Daily Consumption 
             Load Factor 


 
The following steps were employed to derive the estimated peak day load impacts: 


 
 Annual natural gas decreases associated with each of the preceding achievable 


potential scenarios were identified (GJ/yr.).   


Action Most Likely Upper Most Likely Upper


10 13 16 19 34%
2 2 5 6 11%
8 10 19 26 41%
1 1 2 3 5%
0 0 1 2 3%
1 1 2 4 5%
1 1 1 1 2%


22 29 47 62 100%


R8 - Air Sealing, Existing
R8 - Air Sealing, New


Total TG Service Region
R10 - Building Operations
R9 - Integrated Design


% of Total 
2015/16


R7 - Efficient Windows


Service Region Annual Electricity Savings (GWh/yr), by Milestone Year
2010/11 2015/16


R6 - Appliances, Existing
R6 - Appliances, New
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 Terasen Gas provided load factors that correlate the relationship between “average” 
and “peak day” consumption levels for each rate class and service region.  These rate 
based load factors were converted to sector based values using the same rate class to 
sector mapping as outlined previously in Exhibit 2.20.  For example, the residential 
sector defined in this CPR primarily includes customers from rate class 1, but also 
includes multi-unit residential buildings primarily from classes 2, 3, and 23.  Exhibit 
7.11 shows a Lower Mainland residential sector load factor rate of 0.316. This is a 
sales-weighted value based on the relative share of residential sector sales in the 
Lower Mainland represented by each of the Terasen Gas rate classes. 


 
 Finally, peak day load impacts were calculated by dividing the average daily 


consumption by the appropriate sector and service region load factors, as presented 
below in Exhibit 7.11.  


 
Exhibit 7.11: Peak Day Load Factors, by Sector and Service Region 


 
 Sales Weighted Average/Peak Load Factor, by Sector & Service Region* CPR Sector 
Lower Mainland Vancouver Island Interior 


Residential (incl High-Rise)  .316 .382 .304 
Commercial & Institutional  .340 .491 .360 
Manufacturing .369 .509 .443 
*Above sector load factors are sales weighted values based on the rate class load factors shown below. 


Average/Peak Load Factor, by Rate Class  & Service Region# Rate Class 
Lower Mainland Vancouver Island Interior 


1 .308 .354 .304 
2 .293 .473 .296 
3 .366 .509 .347 
5 .433 .51 .511 


#Source: Terasen Gas 
 


Exhibit 7.12 presents a summary of the estimated peak day load impacts for each of the 
achievable potential scenarios. As illustrated, the natural gas savings contained in the two 
achievable potential scenarios would result in a total peak day load reduction of 
approximately 65,000 to 91,000 GJ by FY 2015/16, depending on scenario. 
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Exhibit 7.12: Peak Day Capacity Impacts – Energy Efficiency Achievable Potential, by 
Scenario, Service Region and Milestone Year 


 
 


7.4.4 Greenhouse Gas Emission Impact – Energy Efficiency Scenarios 
 


The natural gas savings associated with each of the achievable potential scenarios would 
also result in a significant reduction of greenhouse gas (GHG) emissions.61  As illustrated 
in Exhibit 7.13, by FY 2015/16 the GHG reductions are estimated to be in the range of 
381,000 to 533,000 tonnes/year, depending on scenario.   


 
Exhibit 7.13: Estimated GHG Emission Reductions – Achievable Potential, By Scenario 


and Milestone Year 
 


 
7.5 RESULTS – FUEL CHOICE 
 
This section presents a summary of the Most Likely and Upper Achievable Potential results for 
each of the fuel choice Actions.  The results include the following: 
 
 Natural gas consumption impact 
 Electricity savings  
 Peak day load impacts 
 Greenhouse gas impacts.  


                                                 
61 GHG impacts are estimated based on an emissions factor of 50.7 kg of CO2 equiv. per GJ of natural gas. This is the value 
currently employed by Natural Resources Canada. 


Total Terasen Gas
Achievable- Most Likely 26,255 65,220
Achievable- Upper 42,827 91,278


Lower Mainland
Achievable- Most Likely 18,509 45,933
Achievable- Upper 30,211 64,305


Vancouver Island
Achievable- Most Likely 1,093 2,646
Achievable- Upper 1,786 3,707


Interior
Achievable- Most Likely 6,652 16,641
Achievable- Upper 10,829 23,266


2010/11 2015/16


Service Region & Scenario
Peak Day Saving by Milestone Year  & 


Scenario (GJ)


2010/11 2015/16 2010/11 2015/16
Total Terasen Gas
Achievable - Most Likely 3,025,440 7,513,319 153,390 380,925
Achievable- Upper 4,935,270 10,515,357 250,218 533,129


Service Region & Scenario Annual Natural Gas Savings (GJ/yr.) Annual GHG Savings (tonnes/yr.)
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7.5.1 Natural Gas Consumption Impact – Fuel Choice Scenarios 
 


A summary of the Most Likely and Upper Achievable Potential natural gas consumption 
impacts for the fuel choice actions is presented in Exhibit 7.14. The results shown are 
relative to the Reference Case and represent the total annual cumulative increase in 
natural gas use at the end of each milestone year. For example, Exhibit 7.14 shows that 
Action RFC1 — space heating conversion (Vancouver Island) in new single detached 
homes will achieve an annual increase of 491 GJ/yr. by FY 2010/11 under the Most 
Likely scenario. This annual increase grows to 868 GJ/yr. by FY 2015/16, again under 
the Most Likely scenario.   


 
Exhibit 7.14: Summary of Fuel Choice Natural Gas Impacts, by Action and Segment 


 
Selected highlights related to the participation rates used to calculate the fuel choice 
impacts shown in Exhibit 7.12 are provided below. Detailed results showing the 
estimated participation rates and calculation of related energy impacts are provided in 
Appendix E. 


 
7.5.1.1 Action RFC1 – Space Heating Fuel Choice 


 
Workshop participants concluded that under the ideal conditions represented by the 
Upper Achievable scenario, participation rates up to 70% by FY 2015/16 could be 
achieved.   
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates were estimated to be approximately 25% by FY 2015/16.  
 
Selected highlights from the discussion of this Action are listed below: 
 
 The only market considered by the workshop was new single detached homes on 


Vancouver Island, as it was judged to provide the primary opportunity. 
 
 Under an aggressive program during the mid to late 1990s, the natural gas space 


heating share reached 70% in new homes. This 70% participation rate was, therefore, 
used to define the likely “Upper” participation rate. 


 


Most Likely Upper Most Likely Upper


491 1,375 868 2,432 60%
62 124 195 391 13%


117 234 389 778 27%
670 1,734 1,453 3,601 100%


% of Total 
2015/16Action


RFC3 - Range


Total TG Service Region


Annual Gas Increase (thousand GJ/yr), by Milestone Year
2010/11 2015/16


RFC4 - Dryer


RFC1 - Heating
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 More recently, in 2003, the natural gas space heating fuel share in new homes was 
estimated to be 36%, with a $1000 incentive. This 36% participation rate was used as 
a reference point to define the “Most Likely” participation rate.  In light of the recent 
natural gas price increases, the 2003 rate was reduced to 25% for Most Likely. 


 
 Participants noted there is potential for an increase in natural gas prices after 2012. 


This is the expiry date of an earlier price agreement implemented at the time of the 
gas pipeline construction. Participants indicated that customers who are aware of this 
situation may be more cautious about committing to gas. 


 
 Hook-up fees currently provide an unintended incentive to use electric heat (because 


they drop for larger service connections). BCH is currently examining changes to 
hook-up fees to eliminate this unintended effect. If trend goes heavily towards electric 
heat, it will strain transmission capacity to the Island, and BCH will be forced to 
address it in some way: through rates perhaps. 


 
 The space heating fuel choice measure is also economically attractive for existing 


homes, at the time of equipment replacement. However, it was not explicitly 
discussed in the achievable potential workshop because the potential market in 
existing homes is very small. Less than 5% of existing electrically heated homes have 
forced air systems.  In the absence of specific data, the participation rates for the new 
home action were used for the existing space heating fuel choice action as well. 


 
7.5.1.2 Action RFC2 –DHW Fuel Choice 


 
The DHW heating fuel choice measure, although it passes the TRC test, has a negative 
customer payback in existing homes because operating cost with the natural gas 
technology would actually be higher than for the competing electric technology. 
Participation by customers would require not only an upfront incentive, but also a tariff 
that is lower than that paid by existing customers in the same rate class. This is not likely 
to be a viable option, so the participation rates were set to zero. 


 
7.5.1.3 Action RFC3 –Cooking Fuel Choice 


 
This action was not discussed during the workshop. Participation rates were estimated 
based on previous Marbek project work, in consultation with the client. (Note: this action 
applies only to homes that already have natural gas supply serving another end use.) 
 
Under the ideal conditions represented by the Upper Achievable scenario, participation 
rates up to 20% by FY 2015/16 were estimated.  Under the more modest market 
conditions represented by the Most Likely Achievable scenario, participation rates were 
estimated to be approximately 10% by FY 2015/16. This “Most Likely” participation rate 
translates into an increase in market share from the current approximately 25% to 35%. 
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7.5.1.4 Action RFC4 –Dryer Fuel Choice 
 


This action was not discussed during the workshop. Participation rates were estimated 
based on previous Marbek project work, in consultation with the client. Note: this action 
applies only to homes that already have natural gas supply serving another end use. 
 
Under the ideal conditions represented by the Upper Achievable scenario participation 
rates were estimated to be 42% for existing dwellings and 28% for new dwellings by FY 
2015/16.  
 
Under the more modest market conditions represented by the Most Likely Achievable 
scenario, participation rates were estimated to be approximately 21% for existing 
dwellings and 14% for new dwellings could be expected by FY 2015/16.  These 
participation rates translate into a shift from the current market share of 5% in new 
dwellings and 6% in existing dwellings to a market share of 15% in both by FY 2015/16. 


 
7.5.2 Electricity Savings – Fuel Choice Scenarios 
 


Implementation of the fuel choice measures contained in the preceding achievable 
potential (Most Likely and Upper) scenarios would result in a corresponding decrease in 
electricity consumption. Further details are provided in the following exhibits. 
 
 Exhibit 7.15 shows the electricity decrease by Action, milestone year and scenario for 


the total Terasen Gas service area.  
 Exhibit 7.16 shows the avoided cost impacts of the Achievable Potential Fuel Choice 


Scenario. 
 


Exhibit 7.15: Summary of Fuel Choice Electricity Impacts, by Action  


 


Most Likely Upper Most Likely Upper


103 287 186 521 62%
7 14 22 43 7%


28 55 92 184 31%
137 356 300 748 100%


% of Total 
2015/16Action


RFC3 - Range


Total TG Service Region


Electricity Decrease (GWh/yr), by Milestone Year
2010/11 2015/16


RFC1 - Heating


RFC4 - Dryer
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Exhibit 7.16: Residential Fuel Choice – Avoided Energy Costs (thousand $/yr.) 


 
7.5.3 Peak Day Load Impacts – Fuel Choice Scenarios 
 


This sub section estimates the peak day load impact that would occur as a result of the 
achievable potential fuel choice scenarios presented in the preceding exhibits.  “Peak 
day” load impact measures the relationship between a typical or “average” daily 
consumption rate and the consumption that occurs on a peak day when the demand for 
natural gas is at a maximum. The methodology used to estimate the peak day load impact 
is the same as that presented in 7.4.3 above. 


  
Exhibit 7.17 presents a summary of the estimated peak day load impacts for each of the 
achievable potential scenarios. As illustrated, the natural gas savings contained in the two 
achievable potential scenarios would result in a total peak day load increase of 
approximately 12,000 to 30,000 GJ by FY 2015/16, depending on scenario. 


 
Exhibit 7.17: Peak Day Capacity Impacts – Fuel Choice Achievable Potential, By Scenario, 


Service Region and Milestone Year 
 


 


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


2005/06 $0 $0 $0 $0 $0 $0
2010/11 -$4,171 $8,693 $4,522 -$9,266 $22,589 $13,323
2015/16 -$9,042 $18,994 $9,952 -$19,248 $47,425 $28,177


Milestone 
Year


Most Likely Scenario Upper Scenario


Total Terasen Gas
Achievable- Most Likely 5,552 12,116
Achievable- Upper 14,359 30,026


Lower Mainland
Achievable- Most Likely 3,094 5,878
Achievable- Upper 8,002 14,566


Vancouver Island
Achievable- Most Likely 1,428 2,912
Achievable- Upper 3,694 7,215


Interior
Achievable- Most Likely 1,030 3,327
Achievable- Upper 2,663 8,244


2015/16


Service Region & Scenario
Peak Day Increase by Milestone Year  & 


Scenario (GJ)


2010/11
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7.5.4 Greenhouse Gas Emission Impact – Fuel Choice Scenarios62 
 


The increased consumption of natural gas that would occur under each of the preceding 
fuel choice achievable scenarios would result in increased greenhouse gas emissions, but 
would be partially offset by a decrease in greenhouse emissions from reduced electricity 
generation.   
 
As illustrated in Exhibit 7.18, the net increase in greenhouse gas emissions in FY 2015/16 
would range from about 65,000 tonnes/yr. to 161,000 tonnes/yr. for, respectively, the 
Most Likely and Upper scenarios.  
 


Exhibit 7.18: Net Impact on GHG Emissions – Fuel Choice Achievable Potential, By 
Scenario and Milestone Year   


 
 


 


                                                 
62 Based on an assumed emissions rate of 50.7 kg CO2e/GJ of natural gas and 29 tonnes/GWh of electricity.  Emissions rates are 
from Environment Canada (PERRL). Electricity value represents the average emissions rate over an annual period. Actual values 
may vary depending on both time of day and month of year. However, estimation of emissions impacts at this more detailed level 
was beyond the scope of this study. 


2010/11 2015/16


Total Terasen Gas
Achievable - Most Likely 30,005 64,977
Achievable- Upper 77,551 160,859


Service Region & Scenario Annual GHG Net Increase (tonnes/yr.)
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8. STUDY CONCLUSIONS 
 
The study findings confirm the existence of significant potential cost-effective natural gas 
efficiency improvements in British Columbia’s residential sector. In the “Most Likely” and 
“Upper” achievable scenarios those energy efficiency improvements would provide between 
7,500,000 and 10,500,000 GJ/yr. of savings in FY 2015/16 as well as peak day load reductions 
of approximately 65,000 to 91,000 GJ.  
 
In addition, the study noted that measures such as advanced housing thermal performance, high 
performance heat recovery ventilators and on demand water heaters provide additional energy 
efficiency opportunities.  While these measures did not fully pass the economic thresholds set in 
this study, future energy price increases combined with reduced technology costs are expected to 
make them economically attractive in the future. 
 
The study findings also confirm the existence of fuel choice options that provide potential for 
cost-effective use of natural gas instead of electricity for selected space heating and appliance 
applications within British Columbia’s residential sector.  In the Most Likely and Upper 
achievable scenarios those options increase natural gas use by between 1,450,000 and 3,600,000 
GJ/yr. in FY 2015/16 and reduce electricity consumption by 300 GWh/yr. to 750 GWh/yr. 
(1,080,000 to 2,700,000 GJ/yr.).  At these levels of natural gas substitution for electricity, the net 
avoided energy avoided cost would range from about $10 million to $28 million per year in 
FY 2015/16.  
 


 Interpretation of Results 
 
The study findings outlined above could have significant implications for Terasen Gas. If the 
cost effective DSM measures identified in this study are pursued by Terasen Gas, then: 
 
 A significant increase in annual DSM investment in program and incentive funding 


by Terasen Gas and its delivery partners would be required; this increase would be 
in the range of 3 to 5 times current levels. This increased level of DSM investment 
would be consistent with current investment levels in other Canadian jurisdictions, such 
as Ontario.  


 
 Interactions between Terasen Gas and its customers would increase very 


significantly. For example:  
 Furnace and fireplace actions combined, could affect up to 25% of residential 


customers by 2015/16.  
 Appliance actions could affect up to 800,000 customer purchases by 2015/16. 


 
 Annual GHG offsets from residential natural gas savings could reach 300 to 500 


kilotonnes. At the estimated price range of $10 to $15 per tonne, these offsets could have 
an annual market value in the range of $3 million to over $7 million. 


 
The current Terasen Gas DSM incentive mechanism provides an allowable return of 5% of the 
Total Resource Cost (TRC). The DSM measures identified for this sector, when combined with 
those identified in the commercial and manufacturing sector reports, could result in a larger scale 
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DSM effort that might have a TRC value of $30 million, or more. A TRC value of $30 million 
would provide a $1.5 million annual payment through the DSM incentive mechanism.  If the 
utility was to apply for increased DSM funding levels, a larger DSM incentive mechanism or 
equivalent shared savings mechanism could also be considered. 
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APPENDIX A 
 


Energy Use Data for Vancouver Island and the Interior 
 







Segments


SFD/Duplex Gas - pre 1976
SFD/Duplex Gas - post 1976
SFD/Duplex NonGas - pre 1976
SFD/Duplex NonGas - post 1976
Row unit Gas - pre 1976
Row unit Gas - post 1976
Row unit NonGas - pre 1976
Row unit NonGas - post 1976
Lowrise suite <=4 floors gas
Lowrise suite <=4 floors elec/other
Highrise suite >4 floors gas
Highrise suite >4 floors elec/other
Mobile w gas heat
Mobile w/o gas heat


Subtotal


Segment


Marbek Resource Consultants Residential Page A-1







UEC 2.10a Int


DHW Cook Dryer Pool Fireplace Other Gas
MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr.


SFD/Duplex Gas - pre 1976 19,150        7,786          3,663          56,028        16,304        1,450          


SFD/Duplex Gas - post 1976 19,150        7,786          3,663          56,028        16,304        1,450          


SFD/Duplex NonGas - pre 1976 19,150        7,786          3,663          56,028        16,304        1,450          


SFD/Duplex NonGas - post 1976 19,150        7,786          3,663          56,028        16,304        1,450          


Row unit Gas - pre 1976 15,112        5,985          2,747          56,028        16,304        1,153          


Row unit Gas - post 1976 15,112        5,985          2,747          56,028        16,304        1,153          


Row unit NonGas - pre 1976 15,112        5,985          2,747          56,028        16,304        1,153          


Row unit NonGas - post 1976 15,112        5,985          2,747          56,028        16,304        1,153          


Lowrise suite <=4 floors gas 13,729        4,648          2,177          -              16,305        1,040          


Lowrise <=4 flrs corridor gas -              -              -              56,028        -              -              


Lowrise suite <=4 floors elec/other 13,729        4,648          2,177          -              16,305        1,040          


Lowrise <=4 flrs corridor elec/other -              -              -              56,028        -              -              


Highrise suite >4 floors gas 14,463        4,648          2,177          -              16,305        1,040          


Highrise >4 flrs corridor gas -              -              -              56,028        -              -              


Highrise suite >4 floors elec/other 14,463        4,648          2,177          -              16,305        1,040          


Highrise >4 floors corridor elec/other -              -              -              56,028        -              -              


Mobile w gas heat 15,581        6,180          2,896          56,028        16,304        1,129          
Mobile w/o gas heat 15,581        6,180          2,896          56,028        16,304        1,129          


Segment
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UEC 2.10a VI


DHW Cook Dryer Pool Fireplace Other Gas
MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr. MJ/yr.


SFD/Duplex Gas - pre 1976 19,150        7,786          3,816          45,835        16,304        1,450          


SFD/Duplex Gas - post 1976 19,150        7,786          3,816          45,835        16,304        1,450          


SFD/Duplex NonGas - pre 1976 19,150        7,786          3,816          45,835        16,304        1,450          


SFD/Duplex NonGas - post 1976 19,150        7,786          3,816          45,835        16,304        1,450          


Row unit Gas - pre 1976 16,000        6,338          3,067          45,835        16,304        1,153          


Row unit Gas - post 1976 16,000        6,338          3,067          45,835        16,304        1,153          


Row unit NonGas - pre 1976 16,000        6,338          3,067          45,835        16,304        1,153          


Row unit NonGas - post 1976 16,000        6,338          3,067          45,835        16,304        1,153          


Lowrise suite <=4 floors gas 13,075        3,417          2,155          -              16,305        990             


Lowrise <=4 flrs corridor gas -              -              -              45,835        -              -              


Lowrise suite <=4 floors elec/other 13,075        3,417          2,155          -              16,305        990             


Lowrise <=4 flrs corridor elec/other -              -              -              45,835        -              -              


Highrise suite >4 floors gas 13,775        3,417          2,155          -              16,305        990             


Highrise >4 flrs corridor gas -              -              -              45,835        -              -              


Highrise suite >4 floors elec/other 13,775        3,417          2,155          -              16,305        990             


Highrise >4 floors corridor elec/other -              -              -              45,835        -              -              


Mobile w gas heat 15,650        6,180          3,446          45,835        16,304        1,129          
Mobile w/o gas heat 15,650        6,180          3,446          45,835        16,304        1,129          


Segment
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Sat 2.15 Int


DHW Cook Dryer Pool Fireplace Other Gas
% % % % % %


SFD/Duplex Gas - pre 1976 100% 100% 94% 5% 92% 100%


SFD/Duplex Gas - post 1976 100% 100% 94% 5% 92% 100%


SFD/Duplex NonGas - pre 1976 100% 100% 88% 2% 19% 100%


SFD/Duplex NonGas - post 1976 100% 100% 88% 2% 19% 100%


Row unit Gas - pre 1976 100% 100% 98% 1% 74% 100%


Row unit Gas - post 1976 100% 100% 98% 1% 74% 100%


Row unit NonGas - pre 1976 100% 100% 95% 15% 100%


Row unit NonGas - post 1976 100% 100% 95% 15% 100%


Lowrise suite <=4 floors gas 100% 100% 44% 47% 100%


Lowrise suite <=4 floors elec/other 100% 100% 44% 9% 100%


Highrise suite >4 floors gas 100% 100% 44% 47% 100%


Highrise suite >4 floors elec/other 100% 100% 44% 9% 100%


Mobile w gas heat 100% 100% 92% 1% 74% 100%
Mobile w/o gas heat 100% 100% 83% 15% 100%


Segment
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Sat 2.15 VI


DHW Cook Dryer Pool Fireplace Other Gas
% % % % % %


SFD/Duplex Gas - pre 1976 100% 100% 94% 3% 92% 100%


SFD/Duplex Gas - post 1976 100% 100% 94% 3% 92% 100%


SFD/Duplex NonGas - pre 1976 100% 100% 88% 1% 17% 100%


SFD/Duplex NonGas - post 1976 100% 100% 88% 1% 17% 100%


Row unit Gas - pre 1976 100% 100% 98% 1% 74% 100%


Row unit Gas - post 1976 100% 100% 98% 1% 74% 100%


Row unit NonGas - pre 1976 100% 100% 95% 14% 100%


Row unit NonGas - post 1976 100% 100% 95% 14% 100%


Lowrise suite <=4 floors gas 100% 100% 44% 60% 100%


Lowrise suite <=4 floors elec/other 100% 100% 44% 11% 100%


Highrise suite >4 floors gas 100% 100% 44% 60% 100%


Highrise suite >4 floors elec/other 100% 100% 44% 11% 100%


Mobile w gas heat 100% 100% 92% 1% 74% 100%
Mobile w/o gas heat 100% 100% 83% 14% 100%


Segment
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Fuels 2.16 Int


Space 
heating DHW Cook Dryer Pool Fireplace Other Gas


% % % % % % %


SFD/Duplex Gas - pre 1976 55% 86% 18% 6% 58% 72% 100%


SFD/Duplex Gas - post 1976 55% 86% 18% 6% 58% 72% 100%


SFD/Duplex NonGas - pre 1976 25% 20% 15% 1% 58% 72% 100%


SFD/Duplex NonGas - post 1976 25% 20% 15% 1% 58% 72% 100%


Row unit Gas - pre 1976 55% 86% 18% 6% 58% 72% 100%


Row unit Gas - post 1976 55% 86% 18% 6% 58% 72% 100%


Row unit NonGas - pre 1976 35% 15% 4% 1% 58% 72% 100%


Row unit NonGas - post 1976 35% 15% 4% 1% 58% 72% 100%


Lowrise suite <=4 floors gas 87% 97% 1% 3% 100% 72% 100%


Lowrise <=4 flrs corridor gas 99% 58% 100% 100%


Lowrise suite <=4 floors elec/other 25% 52% 1% 1% 100% 72% 100%


Lowrise <=4 flrs corridor elec/other 1% 100% 100% 100% 58% 100% 100%


Highrise suite >4 floors gas 90% 97% 1% 3% 100% 72% 100%


Highrise >4 flrs corridor gas 99% 100% 100% 100% 58% 100% 100%


Highrise suite >4 floors elec/other 25% 52% 1% 1% 100% 72% 100%


Highrise >4 floors corridor elec/other 1% 100% 100% 100% 58% 100% 100%


Mobile w gas heat 55% 86% 18% 6% 58% 72% 100%
Mobile w/o gas heat 20% 38% 0% 1% 58% 72% 100%


Segment
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Fuels 2.16 VI


Space 
heating DHW Cook Dryer Pool Fireplace Other Gas


% % % % % % %


SFD/Duplex Gas - pre 1976 40% 86% 18% 6% 58% 72% 100%


SFD/Duplex Gas - post 1976 40% 86% 18% 6% 58% 72% 100%


SFD/Duplex NonGas - pre 1976 10% 20% 15% 1% 58% 72% 100%


SFD/Duplex NonGas - post 1976 10% 20% 15% 1% 58% 72% 100%


Row unit Gas - pre 1976 40% 86% 18% 6% 58% 72% 100%


Row unit Gas - post 1976 40% 86% 18% 6% 58% 72% 100%


Row unit NonGas - pre 1976 15% 15% 4% 1% 58% 72% 100%


Row unit NonGas - post 1976 15% 15% 4% 1% 58% 72% 100%


Lowrise suite <=4 floors gas 95% 78% 6% 3% 100% 72% 100%


Lowrise <=4 flrs corridor gas 99% 58% 100% 100%


Lowrise suite <=4 floors elec/other 30% 49% 6% 1% 100% 72% 100%


Lowrise <=4 flrs corridor elec/other 10% 58% 100% 100%


Highrise suite >4 floors gas 95% 78% 6% 3% 100% 72% 100%


Highrise >4 flrs corridor gas 99% 58% 100% 100%


Highrise suite >4 floors elec/other 30% 49% 6% 1% 100% 72% 100%


Highrise >4 floors corridor elec/other 10% 58% 100% 100%


Mobile w gas heat 40% 86% 18% 6% 58% 72% 100%
Mobile w/o gas heat 10% 38% 0% 1% 58% 72% 100%


Segment
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Per House Use Int


Space Heating DHW Cook Dryer Pool Fireplace Other Gas TOTAL
m3/yr. m3/yr. m3/yr. m3/yr. m3/yr. m3/yr. m3/yr. m3/yr.


SFD/Duplex Gas - pre 1976 43,120 16,469 1,401 209 1,624 10,885 1,450 73,708


SFD/Duplex Gas - post 1976 36,465 16,469 1,401 209 1,624 10,885 1,450 67,053


SFD/Duplex NonGas - pre 1976 19,375 3,830 1,168 32 597 2,188 1,450 27,190


SFD/Duplex NonGas - post 1976 16,375 3,830 1,168 32 597 2,188 1,450 24,190


Row unit Gas - pre 1976 22,495 12,996 1,077 162 323 8,661 1,153 45,714


Row unit Gas - post 1976 19,965 12,996 1,077 162 323 8,661 1,153 43,184


Row unit NonGas - pre 1976 11,725 2,267 239 26 1,741 1,153 15,998


Row unit NonGas - post 1976 10,395 2,267 239 26 1,741 1,153 14,668


Lowrise suite <=4 floors gas 10,266 13,317 46 29 5,483 1,040 29,141


Lowrise <=4 flrs corridor gas 91,872 91,872


Lowrise suite <=4 floors elec/other 2,950 7,139 46 10 1,102 1,040 11,247


Lowrise <=4 flrs corridor elec/other 928 928


Highrise suite >4 floors gas 9,720 14,030 46 29 5,483 1,040 29,308


Highrise >4 flrs corridor gas 517,775 517,775


Highrise suite >4 floors elec/other 2,700 7,521 46 10 1,102 1,040 11,379


Highrise >4 floors corridor elec/other 6,506 6,506


Mobile w gas heat 24,915 13,400 1,112 161 323 8,661 1,129 48,572
Mobile w/o gas heat 9,080 9,660 6,180 2,380 1,741 1,129 29,041


Segment
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Per House Use VI


Space Heating DHW Cook Dryer Pool Fireplace Other Gas TOTAL
m3/yr. m3/yr. m3/yr. m3/yr. m3/yr. m3/yr. m3/yr. m3/yr.


SFD/Duplex Gas - pre 1976 25,440 16,469 1,401 218 793 10,885 1,450 55,207


SFD/Duplex Gas - post 1976 20,760 16,469 1,401 218 793 10,885 1,450 50,527


SFD/Duplex NonGas - pre 1976 6,260 3,830 1,168 34 264 2,036 1,450 13,592


SFD/Duplex NonGas - post 1976 5,110 3,830 1,168 34 264 2,036 1,450 12,442


Row unit Gas - pre 1976 15,120 13,760 1,141 181 264 8,661 1,153 39,127


Row unit Gas - post 1976 12,360 13,760 1,141 181 264 8,661 1,153 36,367


Row unit NonGas - pre 1976 4,365 2,400 254 29 1,620 1,153 8,667


Row unit NonGas - post 1976 3,570 2,400 254 29 1,620 1,153 7,872


Lowrise suite <=4 floors gas 12,065 10,199 205 28 7,059 990 29,556


Lowrise <=4 flrs corridor gas 99,000 99,000


Lowrise suite <=4 floors elec/other 3,810 6,407 205 9 1,320 990 11,752


Lowrise <=4 flrs corridor elec/other 10,000 10,000


Highrise suite >4 floors gas 11,115 10,744 205 28 7,059 990 29,152


Highrise >4 flrs corridor gas 560,736 560,736


Highrise suite >4 floors elec/other 3,510 6,750 205 9 1,320 990 11,794


Highrise >4 floors corridor elec/other 70,120 70,120


Mobile w gas heat 14,640 13,459 1,112 191 264 8,661 1,129 38,328
Mobile w/o gas heat 3,660 9,703 6,180 2,831 624 1,129 22,998


Segment


Marbek Resource Consultants Residential Page A-9







APPENDIX B 
 


Technology Screening of Energy Efficiency Measures 
 







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


          63,573            2,160 55,945 1,901 F $900 $0 25 7,629 259 7,888 $105.08 8.6 -$377 0.6


2
Existing Pre-76 Attached Home - 
Baseline: No action


          37,814            1,440 33,276 1,267 F $900 $0 25 4,538 173 4,711 $62.82 14.3 -$585 0.3


3
New Single Detached Home - Baseline: 
Standard construction


          46,442            2,880 40,869 2,534 I $700 $0 25 5,573 346 5,919 $79.40 8.8 -$287 0.6


4 New Attached Home - Baseline: Standard 
construction


          37,067            1,440 32,619 1,267 I $700 $0 25 4,448 173 4,621 $61.63 11.4 -$391 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


        100,309            2,160 88,272 1,901 F $900 $0 25 12,037 259 12,296 $130.56 6.9 $49 1.1


2
Existing Pre-76 Attached Home - 
Baseline: No action


          54,343            1,440 47,822 1,267 F $900 $0 25 6,521 173 6,694 $71.28 12.6 -$380 0.6


3
New Single Detached Home - Baseline: 
Standard construction


          73,792            2,880 64,937 2,534 I $700 $0 25 8,855 346 9,201 $98.67 7.1 $29 1.0


4 New Attached Home - Baseline: Standard 
construction


          56,224            1,440 49,477 1,267 I $700 $0 25 6,747 173 6,920 $73.65 9.5 -$163 0.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


          78,417            2,160 69,007 1,901 F $900 $0 25 9,410 259 9,669 $102.02 8.8 -$147 0.8


2
Existing Pre-76 Attached Home - 
Baseline: No action


          40,937            1,440 36,025 1,267 F $900 $0 25 4,912 173 5,085 $53.89 16.7 -$499 0.4


3
New Single Detached Home - Baseline: 
Standard construction


          58,825            2,880 51,766 2,534 I $700 $0 25 7,059 346 7,405 $79.09 8.9 -$105 0.9


4 New Attached Home - Baseline: Standard 
construction


          43,912            1,440 38,642 1,267 I $700 $0 25 5,269 173 5,442 $57.60 12.2 -$273 0.6


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Air Sealing


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Air Sealing
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Air Sealing


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average attic insulation levels


           63,573            2,160 59,759 2,030 F $1,000 $0 30 3,814 130 3,944 $52.54 19.0 -$724 0.3


2
Existing Pre-76 Attached Home - 
Baseline: Average attic insulation levels


           37,814            1,440 35,545 1,354 F $1,000 $0 30 2,269 86 2,355 $31.41 31.8 -$834 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average attic insulation levels


         100,309            2,160 94,291 2,030 F $1,000 $0 30 6,019 130 6,148 $65.28 15.3 -$990 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average attic insulation levels


           54,343            1,440 51,083 1,354 F $1,000 $0 30 3,261 86 3,347 $35.64 28.1 -$993 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average attic insulation levels


           78,417            2,160 73,712 2,030 F $1,000 $0 30 4,705 130 4,835 $51.01 19.6 -$603 0.4


2
Existing Pre-76 Attached Home - 
Baseline: Average attic insulation levels


           40,937            1,440 38,481 1,354 F $1,000 $0 30 2,456 86 2,543 $26.95 37.1 -$789 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Attic Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
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rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Attic Insulation
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Attic Insulation


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average wall insulation levels


           63,573            2,160 55,309 1,879 F $2,500 $0 30 8,265 281 8,545 $113.84 22.0 -$1,903 0.2


2
Existing Pre-76 Attached Home - 
Baseline: Average wall insulation levels


           37,814            1,440 32,898 1,253 F $2,500 $0 30 4,916 187 5,103 $68.05 36.7 -$2,141 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average wall insulation levels


         100,309            2,160 87,269 1,879 F $2,500 $0 30 13,040 281 13,321 $141.45 17.7 -$2,478 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average wall insulation levels


           54,343            1,440 47,279 1,253 F $2,500 $0 30 7,065 187 7,252 $77.22 32.4 -$2,485 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average wall insulation levels


           78,417            2,160 68,223 1,879 F $2,500 $0 30 10,194 281 10,475 $110.52 22.6 -$1,640 0.3


2
Existing Pre-76 Attached Home - 
Baseline: Average wall insulation levels


           40,937            1,440 35,615 1,253 F $2,500 $0 30 5,322 187 5,509 $58.39 42.8 -$2,042 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Wall Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact
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Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Wall Insulation
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr
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l  


   
O
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/y
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Wall Insulation


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average foundation insulation 
levels


           63,573            2,160 56,580 1,922 F $4,700 $0 30 6,993 238 7,231 $96.32 48.8 -$4,195 0.1


2
Existing Pre-76 Attached Home - 
Baseline: Average foundation insulation 
levels


           37,814            1,440 33,655 1,282 F $4,700 $0 30 4,160 158 4,318 $57.58 81.6 -$4,396 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average foundation insulation 
levels


         100,309            2,160 89,275 1,922 F $2,500 $0 30 11,034 238 11,272 $119.68 20.9 -$2,481 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average foundation insulation 
levels


           54,343            1,440 48,366 1,282 F $2,500 $0 30 5,978 158 6,136 $65.34 38.3 -$2,488 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average foundation insulation 
levels


           78,417            2,160 69,792 1,922 F $2,500 $0 30 8,626 238 8,864 $93.52 26.7 -$1,772 0.3


2
Existing Pre-76 Attached Home - 
Baseline: Average foundation insulation 
levels


           40,937            1,440 36,434 1,282 F $2,500 $0 30 4,503 158 4,662 $49.40 50.6 -$2,113 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity
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(MJ/yr)
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Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Foundation Insulation


Measure  
Total 


Resource 
Cost B


/C
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io


Natural Gas Electricity Natural Gas Electricity
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Electricity
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Foundation Insulation
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Foundation Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr
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r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average crawl-space insulation 
levels


           63,573            2,160 63,001 2,141 F $1,100 $0 30 572 19 592 $7.88 139.6 -$1,059 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average crawl-space insulation 
levels


           37,814            1,440 37,474 1,427 F $1,100 $0 30 340 13 353 $4.71 233.5 -$1,075 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average crawl-space insulation 
levels


         100,309            2,160 99,406 2,141 F $1,100 $0 30 903 19 922 $9.79 112.3 -$1,098 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average crawl-space insulation 
levels


           54,343            1,440 53,854 1,427 F $1,100 $0 30 489 13 502 $5.35 205.8 -$1,099 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average crawl-space insulation 
levels


           78,417            2,160 77,712 2,141 F $1,100 $0 30 706 19 725 $7.65 143.8 -$1,040 0.1


2
Existing Pre-76 Attached Home - 
Baseline: Average crawl-space insulation 
levels


           40,937            1,440 40,569 1,427 F $1,100 $0 30 368 13 381 $4.04 272.1 -$1,068 0.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Crawl-space Upgrade


Simple 
Payback 


(Yrs)
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(MJ/yr)
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Energy 
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Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C
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at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Crawl-space Upgrade
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Crawl-space Upgrade


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard wall insulation


          63,573            2,160 47,680 1,620 F $9,300 $0 30 15,893 540 16,433 $218.92 42.5 -$8,152 0.1


2
Existing Pre-76 Attached Home - 
Baseline: Standard wall insulation


          37,814            1,440 28,361 1,080 F $9,300 $0 30 9,454 360 9,814 $130.87 71.1 -$8,609 0.1


3
New Single Detached Home - Baseline: 
Standard construction and wall insulation


          46,442            2,880 34,831 2,160 I $9,300 $0 30 11,610 720 12,330 $165.42 56.2 -$8,392 0.1


4
New Attached Home - Baseline: Standard 
construction and wall insulation


          37,067            1,440 27,800 1,080 I $9,300 $0 30 9,267 360 9,627 $128.40 72.4 -$8,621 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010 1


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard wall insulation


        100,309            2,160 75,232 1,620 F $9,300 $0 30 25,077 540 25,617 $272.01 34.2 -$7,216 0.2


2
Existing Pre-76 Attached Home - 
Baseline: Standard wall insulation


          54,343            1,440 40,758 1,080 F $9,300 $0 30 13,586 360 13,946 $148.51 62.6 -$8,157 0.1


3
New Single Detached Home - Baseline: 
Standard construction and wall insulation


          73,792            2,880 55,344 2,160 I $9,300 $0 30 18,448 720 19,168 $205.57 45.2 -$7,699 0.2


4
New Attached Home - Baseline: Standard 
construction and wall insulation


          56,224            1,440 42,168 1,080 I $9,300 $0 30 14,056 360 14,416 $153.43 60.6 -$8,120 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard wall insulation


          78,417            2,160 58,813 1,620 F $9,300 $0 30 19,604 540 20,144 $212.55 43.8 -$7,646 0.2


2
Existing Pre-76 Attached Home - 
Baseline: Standard wall insulation


          40,937            1,440 30,703 1,080 F $9,300 $0 30 10,234 360 10,594 $112.28 82.8 -$8,420 0.1


3
New Single Detached Home - Baseline: 
Standard construction and wall insulation


          58,825            2,880 44,119 2,160 I $9,300 $0 30 14,706 720 15,426 $164.78 56.4 -$7,993 0.1


4
New Attached Home - Baseline: Standard 
construction and wall insulation


          43,912            1,440 32,934 1,080 I $9,300 $0 30 10,978 360 11,338 $120.00 77.5 -$8,361 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Vacuum Panel Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
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l  
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 &
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
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io
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su
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 L
if
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Vacuum Panel Insulation
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Vacuum Panel Insulation


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline 1: Current average installed 
windows


          63,573            2,160 59,759 2,030 I $2,400 $0 30 3,814 130 3,944 $52.54 45.7 -$2,124 0.1


2
Existing Pre-76 Attached Home - 
Baseline 1: Current average installed 
windows


          37,814            1,440 35,545 1,354 I $2,400 $0 30 2,269 86 2,355 $31.41 76.4 -$2,234 0.1


3
New Single Detached Home - Baseline 1: 
Low Efficiency


          46,442            2,880 36,224 2,246 I $1,100 $0 30 10,217 634 10,851 $117.83 9.3 -$164 0.9


4
New Attached Home - Baseline 1: Low 
Efficiency


          37,067            1,440 28,912 1,123 I $1,100 $0 30 8,155 317 8,471 $90.85 12.1 -$392 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


        100,309            2,160 94,291 2,030 I $2,400 $0 30 6,019 130 6,148 $65.28 36.8 -$1,900 0.2


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


          54,343            1,440 51,083 1,354 I $2,400 $0 30 3,261 86 3,347 $35.64 67.3 -$2,126 0.1


3
New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency


          73,792            2,880 57,558 2,246 I $1,100 $0 30 16,234 634 16,868 $180.90 6.1 $309 1.3


4
New Attached Home - Region 1 - 
Baseline 1: Low Efficiency


          56,224            1,440 43,854 1,123 I $1,100 $0 30 12,369 317 12,686 $135.02 8.1 -$61 0.9


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


          78,417            2,160 73,712 2,030 I $2,400 $0 30 4,705 130 4,835 $51.01 47.0 -$2,003 0.2


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


          40,937            1,440 38,481 1,354 I $2,400 $0 30 2,456 86 2,543 $26.95 89.1 -$2,189 0.1


3
New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency


          58,825            2,880 45,884 2,246 I $1,100 $0 30 12,942 634 13,575 $146.39 7.5 $51 1.0


4
New Attached Home - Region 1 - 
Baseline 1: Low Efficiency


          43,912            1,440 34,251 1,123 I $1,100 $0 30 9,661 317 9,977 $106.63 10.3 -$274 0.8


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Windows


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact
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Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Windows
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
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if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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l  
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Windows


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline 1: Current average installed 
windows


          63,573            2,160 57,216 1,944 I $5,000 $0 30 6,357 216 6,573 $87.57 57.1 -$4,541 0.1


2
Existing Pre-76 Attached Home - 
Baseline 1: Current average installed 
windows


          37,814            1,440 34,033 1,296 I $5,000 $0 30 3,781 144 3,925 $52.35 95.5 -$4,724 0.1


3
New Single Detached Home - Baseline 1: 
Low Efficiency


          46,442            2,880 32,509 2,016 I $5,000 $0 30 13,932 864 14,796 $160.68 31.1 -$3,723 0.3


4
New Attached Home - Baseline 1: Low 
Efficiency


          37,067            1,440 25,947 1,008 I $5,000 $0 30 11,120 432 11,552 $123.88 40.4 -$4,035 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


        100,309            2,160 90,278 1,944 I $5,000 $0 30 10,031 216 10,247 $108.80 46.0 -$4,166 0.2


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


          54,343            1,440 48,909 1,296 I $5,000 $0 30 5,434 144 5,578 $59.40 84.2 -$4,543 0.1


3
New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency


          73,792            2,880 51,654 2,016 I $5,000 $0 30 22,138 864 23,002 $246.69 20.3 -$3,078 0.4


4
New Attached Home - Region 1 - 
Baseline 1: Low Efficiency


          56,224            1,440 39,357 1,008 I $5,000 $0 30 16,867 432 17,299 $184.12 27.2 -$3,584 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


          78,417            2,160 70,576 1,944 I $5,000 $0 30 7,842 216 8,058 $85.02 58.8 -$4,338 0.1


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


          40,937            1,440 36,844 1,296 I $5,000 $0 30 4,094 144 4,238 $44.91 111.3 -$4,648 0.1


3
New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency


          58,825            2,880 41,178 2,016 I $5,000 $0 30 17,648 864 18,512 $199.62 25.0 -$3,431 0.3


4
New Attached Home - Region 1 - 
Baseline 1: Low Efficiency


          43,912            1,440 30,738 1,008 I $5,000 $0 30 13,173 432 13,605 $145.40 34.4 -$3,874 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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l  
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Windows


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Windows


B
/C
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at


io


M
ea


su
re


 L
if


e 
(y
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Windows


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
New Single Detached Home - Baseline: 
Current Average House Construction


           46,442            2,880 32,509 2,016 I $6,500 $0 30 13,932 864 14,796 $198.51 32.7 -$5,411 0.2


2
New Attached Home - Baseline: Current 
Average House Construction


           37,067            1,440 25,947 1,008 I $6,500 $0 30 11,120 432 11,552 $154.09 42.2 -$5,685 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
New Single Detached Home - Baseline: 
Current Average House Construction


           73,792            2,880 51,654 2,016 I $6,500 $0 30 22,138 864 23,002 $246.69 26.3 -$6,432 0.0


2
New Attached Home - Baseline: Current 
Average House Construction


           56,224            1,440 39,357 1,008 I $6,500 $0 30 16,867 432 17,299 $184.12 35.3 -$6,466 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
New Single Detached Home - Baseline: 
Current Average House Construction


           58,825            2,880 41,178 2,016 I $6,500 $0 30 17,648 864 18,512 $197.73 32.9 -$4,931 0.2


2
New Attached Home - Baseline: Current 
Average House Construction


           43,912            1,440 30,738 1,008 I $6,500 $0 30 13,173 432 13,605 $143.99 45.1 -$5,374 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  R2000 Construction


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 
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Annual Cost 
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  R2000 Construction
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
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io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  R2000 Construction


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
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r)


M
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re
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if
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
New Single Detached Home - Baseline: 
Current Average House Construction


           46,442            2,880 32,509 2,016 I $3,800 $0 30 13,932 864 14,796 $198.51 19.1 -$2,711 0.3


2
New Attached Home - Baseline: Current 
Average House Construction


           37,067            1,440 25,947 1,008 I $3,800 $0 30 11,120 432 11,552 $154.09 24.7 -$2,985 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
New Single Detached Home - Baseline: 
Current Average House Construction


           73,792            2,880 51,654 2,016 I $3,800 $0 30 22,138 864 23,002 $246.69 15.4 -$3,732 0.0


2
New Attached Home - Baseline: Current 
Average House Construction


           56,224            1,440 39,357 1,008 I $3,800 $0 30 16,867 432 17,299 $184.12 20.6 -$3,766 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
New Single Detached Home - Baseline: 
Current Average House Construction


           58,825            2,880 41,178 2,016 I $3,800 $0 30 17,648 864 18,512 $197.73 19.2 -$2,231 0.4


2
New Attached Home - Baseline: Current 
Average House Construction


           43,912            1,440 30,738 1,008 I $3,800 $0 30 13,173 432 13,605 $143.99 26.4 -$2,674 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energuide 80 Construction


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energuide 80 Construction


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energuide 80 Construction


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


          63,573            2,160 53,905 2,160 I $600 $0 18 9,668 0 9,668 $127.62 4.7 -$85 0.9


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


          37,814            1,440 32,063 1,440 I $600 $0 18 5,751 0 5,751 $75.91 7.9 -$294 0.5


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


          46,442            2,880 39,475 2,880 I $600 $0 18 6,966 0 6,966 $91.95 6.5 -$229 0.6


4
New Attached Home - Baseline: Mid-
efficiency furnace


          37,067            1,440 31,507 1,440 I $600 $0 18 5,560 0 5,560 $73.39 8.2 -$304 0.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


        100,309            2,160 85,054 2,160 I $600 $0 18 15,255 0 15,255 $159.91 3.8 $379 1.6


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


          54,343            1,440 46,079 1,440 I $600 $0 18 8,265 0 8,265 $86.63 6.9 -$69 0.9


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


          73,792            2,880 62,723 2,880 I $600 $0 18 11,069 0 11,069 $116.02 5.2 $111 1.2


4
New Attached Home - Baseline: Mid-
efficiency furnace


          56,224            1,440 47,790 1,440 I $600 $0 18 8,434 0 8,434 $88.40 6.8 -$59 0.9


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


          78,417            2,160 66,491 2,160 I $600 $0 18 11,926 0 11,926 $123.73 4.8 $166 1.3


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


          40,937            1,440 34,711 1,440 I $600 $0 18 6,226 0 6,226 $64.59 9.3 -$200 0.7


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


          58,825            2,880 50,001 2,880 I $600 $0 18 8,824 0 8,824 $91.55 6.6 -$34 0.9


4
New Attached Home - Baseline: Mid-
efficiency furnace


          43,912            1,440 37,325 1,440 I $600 $0 18 6,587 0 6,587 $68.34 8.8 -$177 0.7


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Furnace Efficiency Upgrade


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Efficiency Upgrade
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Efficiency Upgrade


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency boiler


            63,573             2,160 55,627 2,145 I $3,200 $0 18 7,947 15 7,962 $105.15 30.4 -$2,774 0.1


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency boiler


            37,814             1,440 33,087 1,430 I $3,200 $0 18 4,727 10 4,737 $62.56 51.1 -$2,946 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency boiler


            46,442             2,880 40,636 2,860 I $3,200 $0 18 5,805 20 5,825 $76.97 41.6 -$2,887 0.1


4
New Attached Home - Baseline: Mid-
efficiency boiler


            37,067             1,440 32,433 1,430 I $3,200 $0 18 4,633 10 4,643 $61.33 52.2 -$2,951 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency boiler


          100,309             2,160 87,771 2,145 I $3,200 $0 18 12,539 15 12,554 $131.69 24.3 -$2,392 0.3


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency boiler


            54,343             1,440 47,550 1,430 I $3,200 $0 18 6,793 10 6,803 $71.37 44.8 -$2,762 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency boiler


            73,792             2,880 64,568 2,860 I $3,200 $0 18 9,224 20 9,244 $97.03 33.0 -$2,604 0.2


4
New Attached Home - Baseline: Mid-
efficiency boiler


            56,224             1,440 49,196 1,430 I $3,200 $0 18 7,028 10 7,038 $73.84 43.3 -$2,747 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency boiler


            78,417             2,160 68,615 2,145 I $3,200 $0 18 9,802 15 9,817 $101.95 31.4 -$2,568 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency boiler


            40,937             1,440 35,820 1,430 I $3,200 $0 18 5,117 10 5,127 $53.26 60.1 -$2,870 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency boiler


            58,825             2,880 51,472 2,860 I $3,200 $0 18 7,353 20 7,373 $76.63 41.8 -$2,724 0.1


4
New Attached Home - Baseline: Mid-
efficiency boiler


            43,912             1,440 38,423 1,430 I $3,200 $0 18 5,489 10 5,499 $57.12 56.0 -$2,846 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Boiler Efficiency Upgrade


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
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 R
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io


M
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su
re


 L
if


e 
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Boiler Efficiency Upgrade
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Boiler Efficiency Upgrade


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: standard


            63,573             2,160 59,441 2,160 I $650 $0 15 4,132 0 4,132 $54.55 11.9 -$449 0.3


2
Existing Pre-76 Attached Home - Baseline: 
standard


            37,814             1,440 35,356 1,440 I $650 $0 15 2,458 0 2,458 $32.44 20.0 -$530 0.2


3
New Single Detached Home - Baseline: 
standard


            46,442             2,880 43,423 2,880 I $650 $0 15 3,019 0 3,019 $39.85 16.3 -$503 0.2


4 New Attached Home - Baseline: standard             37,067             1,440 34,657 1,440 I $650 $0 15 2,409 0 2,409 $31.80 20.4 -$533 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: standard


          100,309             2,160 93,789 2,160 I $650 $0 15 6,520 0 6,520 $68.34 9.5 -$268 0.6


2
Existing Pre-76 Attached Home - Baseline: 
standard


            54,343             1,440 50,811 1,440 I $650 $0 15 3,532 0 3,532 $37.03 17.6 -$443 0.3


3
New Single Detached Home - Baseline: 
standard


            73,792             2,880 68,996 2,880 I $650 $0 15 4,796 0 4,796 $50.28 12.9 -$369 0.4


4 New Attached Home - Baseline: standard             56,224             1,440 52,569 1,440 I $650 $0 15 3,655 0 3,655 $38.31 17.0 -$436 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: standard


            78,417             2,160 73,320 2,160 I $650 $0 15 5,097 0 5,097 $52.88 12.3 -$351 0.5


2
Existing Pre-76 Attached Home - Baseline: 
standard


            40,937             1,440 38,276 1,440 I $650 $0 15 2,661 0 2,661 $27.61 23.5 -$494 0.2


3
New Single Detached Home - Baseline: 
standard


            58,825             2,880 55,002 2,880 I $650 $0 15 3,824 0 3,824 $39.67 16.4 -$426 0.3


4 New Attached Home - Baseline: standard             43,912             1,440 41,057 1,440 I $650 $0 15 2,854 0 2,854 $29.61 21.9 -$483 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Heat Recovery Ventilator


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
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r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
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 R
at


io


M
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su
re


 L
if
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Heat Recovery Ventilator
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C
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at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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cr
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l  


   
O
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/y
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Heat Recovery Ventilator


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: mid-efficiency furnace


            82,724             2,160 72,797 2,160 I $500 $0 18 9,927 0 9,927 $131.03 3.8 -$31 0.9


2
Existing Pre-76 Attached Home - Baseline: 
mid-efficiency furnace


            53,814             1,440 47,356 1,440 I $500 $0 18 6,458 0 6,458 $85.24 5.9 -$195 0.6


3
New Single Detached Home - Baseline: 
mid-efficiency furnace


            65,231             2,880 57,404 2,880 I $500 $0 18 7,828 0 7,828 $103.33 4.8 -$130 0.7


4
New Attached Home - Baseline: mid-
efficiency furnace


            52,765             1,440 46,433 1,440 I $500 $0 18 6,332 0 6,332 $83.58 6.0 -$201 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: mid-efficiency furnace


          123,667             2,160 108,827 1,620 I $500 $0 30 14,840 540 15,380 $164.70 3.0 $569 2.1


2
Existing Pre-76 Attached Home - Baseline: 
mid-efficiency furnace


            72,910             1,440 64,161 1,080 I $500 $0 30 8,749 360 9,109 $97.81 5.1 $138 1.3


3
New Single Detached Home - Baseline: 
mid-efficiency furnace


            96,683             2,880 85,081 2,160 I $500 $0 30 11,602 720 12,322 $133.81 3.7 $393 1.8


4
New Attached Home - Baseline: mid-
efficiency furnace


            74,419             1,440 65,489 1,080 I $500 $0 30 8,930 360 9,290 $99.71 5.0 $150 1.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: mid-efficiency furnace


            97,568             2,160 85,860 2,160 I $500 $0 30 11,708 0 11,708 $121.47 4.1 $262 1.5


2
Existing Pre-76 Attached Home - Baseline: 
mid-efficiency furnace


            56,049             1,440 49,323 1,440 I $500 $0 30 6,726 0 6,726 $69.78 7.2 -$62 0.9


3
New Single Detached Home - Baseline: 
mid-efficiency furnace


            77,615             2,880 68,301 2,880 I $500 $0 30 9,314 0 9,314 $96.63 5.2 $106 1.2


4
New Attached Home - Baseline: mid-
efficiency furnace


            58,739             1,440 51,690 1,440 I $500 $0 30 7,049 0 7,049 $73.13 6.8 -$41 0.9


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Integrated Heating and DHW


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y
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M
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if
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Integrated Heating and DHW


B
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at


io


M
ea


su
re


 L
if
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rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Integrated Heating and DHW


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


            63,573             2,160 42,594 2,160 I $5,000 $0 18 20,979 0 20,979 $276.93 18.1 -$3,882 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency furnace


            37,814             1,440 25,336 1,440 I $5,000 $0 18 12,479 0 12,479 $164.72 30.4 -$4,335 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


            46,442             2,880 31,116 2,880 I $5,000 $0 18 15,326 0 15,326 $202.30 24.7 -$4,183 0.2


4
New Attached Home - Baseline: Mid-
efficiency furnace


            37,067             1,440 24,835 1,440 I $5,000 $0 18 12,232 0 12,232 $161.46 31.0 -$4,348 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010 1


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


          100,309             2,160 67,207 2,160 I $5,000 $0 18 33,102 0 33,102 $346.98 14.4 -$2,875 0.4


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency furnace


            54,343             1,440 36,410 1,440 I $5,000 $0 18 17,933 0 17,933 $187.98 26.6 -$3,849 0.2


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


            73,792             2,880 49,441 2,880 I $5,000 $0 18 24,351 0 24,351 $255.25 19.6 -$3,437 0.3


4
New Attached Home - Baseline: Mid-
efficiency furnace


            56,224             1,440 37,670 1,440 I $5,000 $0 18 18,554 0 18,554 $194.48 25.7 -$3,809 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


            78,417             2,160 52,540 2,160 I $5,000 $0 18 25,878 0 25,878 $268.48 18.6 -$3,339 0.3


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency furnace


            40,937             1,440 27,428 1,440 I $5,000 $0 18 13,509 0 13,509 $140.16 35.7 -$4,133 0.2


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


            58,825             2,880 39,413 2,880 I $5,000 $0 18 19,412 0 19,412 $201.40 24.8 -$3,754 0.2


4
New Attached Home - Baseline: Mid-
efficiency furnace


            43,912             1,440 29,421 1,440 I $5,000 $0 18 14,491 0 14,491 $150.34 33.3 -$4,070 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Gas-fired Heat Pump


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Gas-fired Heat Pump
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Gas-fired Heat Pump


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


           19,150                  -   17,140 0 F $25 $0 12 2,011 0 2,011 $26.54 0.9 $52 3.1


2
Existing Pre-76 Attached Home - 
Baseline: No action


           16,000                  -   14,320 0 F $25 $0 12 1,680 0 1,680 $22.18 1.1 $40 2.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


           23,358                  -   20,905 0 F $25 $0 12 2,453 0 2,453 $25.71 1.0 $82 4.3


2
Existing Pre-76 Attached Home - 
Baseline: No action


           18,567                  -   16,617 0 F $25 $0 12 1,950 0 1,950 $20.43 1.2 $60 3.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


           19,150                  -   17,140 0 F $25 $0 12 2,011 0 2,011 $20.86 1.2 $63 3.5


2
Existing Pre-76 Attached Home - 
Baseline: No action


           15,112                  -   13,525 0 F $25 $0 12 1,587 0 1,587 $16.46 1.5 $44 2.8


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Low-Flow Showerheads and Faucets


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Low-Flow Showerheads and Faucets


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Low-Flow Showerheads and Faucets


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            19,150                  -   17,235 0 F $65 $0 15 1,915 0 1,915 $25.28 2.6 $18 1.3


2
Existing Pre-76 Attached Home - Baseline: 
No action


            16,000                  -   14,400 0 F $65 $0 15 1,600 0 1,600 $21.12 3.1 $4 1.1


3
New Single Detached Home - Baseline: 
standard construction


            18,790                  -   16,911 0 F $65 $0 15 1,879 0 1,879 $24.80 2.6 $16 1.2


4
New Attached Home - Baseline: standard 
construction


            15,699                  -   14,129 0 F $65 $0 15 1,570 0 1,570 $20.72 3.1 $3 1.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            23,358                  -   21,022 0 F $65 $0 15 2,336 0 2,336 $24.48 2.7 $49 1.7


2
Existing Pre-76 Attached Home - Baseline: 
No action


            18,567                  -   16,710 0 F $65 $0 15 1,857 0 1,857 $19.46 3.3 $25 1.4


3
New Single Detached Home - Baseline: 
standard construction


            22,891                  -   20,602 0 F $65 $0 15 2,289 0 2,289 $23.99 2.7 $46 1.7


4
New Attached Home - Baseline: standard 
construction


            18,196                  -   16,376 0 F $65 $0 15 1,820 0 1,820 $19.07 3.4 $24 1.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            19,150                  -   17,235 0 F $65 $0 15 1,915 0 1,915 $19.87 3.3 $28 1.4


2
Existing Pre-76 Attached Home - Baseline: 
No action


            15,112                  -   13,600 0 F $65 $0 15 1,511 0 1,511 $15.68 4.1 $9 1.1


3
New Single Detached Home - Baseline: 
standard construction


            18,790                  -   16,911 0 F $65 $0 15 1,879 0 1,879 $19.49 3.3 $26 1.4


4
New Attached Home - Baseline: standard 
construction


            14,827                  -   13,344 0 F $65 $0 15 1,483 0 1,483 $15.38 4.2 $7 1.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Heat Trap


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Heat Trap


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  DHW Heat Trap


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


            19,150                  -   13,405 0 I $1,250 $0 10 5,745 0 5,745 $75.84 16.5 -$1,053 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


            16,000                  -   11,200 0 I $1,250 $0 10 4,800 0 4,800 $63.36 19.7 -$1,086 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                  -   13,153 0 I $1,250 $0 10 5,637 0 5,637 $74.41 16.8 -$1,057 0.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


            15,699                  -   10,989 0 I $1,250 $0 10 4,710 0 4,710 $62.17 20.1 -$1,089 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


            23,358                  -   16,350 0 I $1,250 $0 10 7,007 0 7,007 $73.45 17.0 -$978 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


            18,567                  -   12,997 0 I $1,250 $0 10 5,570 0 5,570 $58.39 21.4 -$1,034 0.2


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            22,891                  -   16,023 0 I $1,250 $0 10 6,867 0 6,867 $71.98 17.4 -$983 0.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


            18,196                  -   12,737 0 I $1,250 $0 10 5,459 0 5,459 $57.22 21.8 -$1,038 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


            19,150                  -   13,405 0 I $1,250 $0 10 5,745 0 5,745 $59.61 21.0 -$1,027 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


            15,112                  -   10,578 0 I $1,250 $0 10 4,533 0 4,533 $47.03 26.6 -$1,074 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                  -   13,153 0 I $1,250 $0 10 5,637 0 5,637 $58.48 21.4 -$1,031 0.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


            14,827                  -   10,379 0 I $1,250 $0 10 4,448 0 4,448 $46.15 27.1 -$1,077 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Condensing Water Heater


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Condensing Water Heater


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Condensing Water Heater


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            19,150                  -   18,576 0 F $4 $0 6 575 0 575 $7.58 0.5 $10 3.4


2
Existing Pre-76 Attached Home - Baseline: 
No action


            16,000                  -   15,520 0 F $4 $0 6 480 0 480 $6.34 0.6 $7 2.8


3
New Single Detached Home - Baseline: 
standard construction


            18,790                  -   18,226 0 F $4 $0 6 564 0 564 $7.44 0.5 $9 3.3


4
New Attached Home - Baseline: standard 
construction


            15,699                  -   15,228 0 F $4 $0 6 471 0 471 $6.22 0.6 $7 2.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            23,358                  -   22,657 0 F $4 $0 6 701 0 701 $7.35 0.5 $15 4.7


2
Existing Pre-76 Attached Home - Baseline: 
No action


            18,567                  -   18,010 0 F $4 $0 6 557 0 557 $5.84 0.7 $11 3.7


3
New Single Detached Home - Baseline: 
standard construction


            22,891                  -   22,204 0 F $4 $0 6 687 0 687 $7.20 0.6 $14 4.6


4
New Attached Home - Baseline: standard 
construction


            18,196                  -   17,650 0 F $4 $0 6 546 0 546 $5.72 0.7 $11 3.7


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            19,150                  -   18,576 0 F $4 $0 6 575 0 575 $5.96 0.7 $11 3.8


2
Existing Pre-76 Attached Home - Baseline: 
No action


            15,112                  -   14,658 0 F $4 $0 6 453 0 453 $4.70 0.9 $8 3.0


3
New Single Detached Home - Baseline: 
standard construction


            18,790                  -   18,226 0 F $4 $0 6 564 0 564 $5.85 0.7 $11 3.8


4
New Attached Home - Baseline: standard 
construction


            14,827                  -   14,382 0 F $4 $0 6 445 0 445 $4.61 0.9 $8 3.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  DHW Pipe Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Pipe Insulation
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Pipe Insulation


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


            19,150                  -   13,788 0 I $700 $0 20 5,362 0 5,362 $70.78 9.9 -$435 0.4


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


            16,000                  -   11,520 0 I $700 $0 20 4,480 0 4,480 $59.14 11.8 -$479 0.3


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                  -   13,529 0 I $700 $0 20 5,261 0 5,261 $69.45 10.1 -$440 0.4


4
New Attached Home - Baseline: Mid-
efficiency water heater


            15,699                  -   11,303 0 I $700 $0 20 4,396 0 4,396 $58.02 12.1 -$483 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


            23,358                  -   16,818 0 I $700 $0 20 6,540 0 6,540 $68.55 10.2 -$333 0.5


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


            18,567                  -   13,368 0 I $700 $0 20 5,199 0 5,199 $54.49 12.8 -$408 0.4


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            22,891                  -   16,481 0 I $700 $0 20 6,409 0 6,409 $67.18 10.4 -$340 0.5


4
New Attached Home - Baseline: Mid-
efficiency water heater


            18,196                  -   13,101 0 I $700 $0 20 5,095 0 5,095 $53.40 13.1 -$414 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


            19,150                  -   13,788 0 I $700 $0 20 5,362 0 5,362 $55.63 12.6 -$399 0.4


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


            15,112                  -   10,880 0 I $700 $0 20 4,231 0 4,231 $43.90 15.9 -$463 0.3


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                  -   13,529 0 I $700 $0 20 5,261 0 5,261 $54.58 12.8 -$405 0.4


4
New Attached Home - Baseline: Mid-
efficiency water heater


            14,827                  -   10,676 0 I $700 $0 20 4,152 0 4,152 $43.07 16.3 -$467 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous (in-line) Water Heater


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous (in-line) Water Heater


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Instantaneous (in-line) Water Heater


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            19,150                  -   16,134 0 F $625 $0 18 3,016 0 3,016 $39.81 15.7 -$483 0.2


2
Existing Pre-76 Attached Home - Baseline: 
No action


            16,000                  -   13,480 0 F $625 $0 18 2,520 0 2,520 $33.26 18.8 -$506 0.2


3
New Single Detached Home - Baseline: 
standard construction


            18,790                  -   15,830 0 F $625 $0 18 2,959 0 2,959 $39.06 16.0 -$485 0.2


4
New Attached Home - Baseline: standard 
construction


            15,699                  -   13,226 0 F $625 $0 18 2,473 0 2,473 $32.64 19.1 -$508 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            23,358                  -   19,679 0 F $625 $0 18 3,679 0 3,679 $38.56 16.2 -$429 0.3


2
Existing Pre-76 Attached Home - Baseline: 
No action


            18,567                  -   15,643 0 F $625 $0 18 2,924 0 2,924 $30.65 20.4 -$469 0.2


3
New Single Detached Home - Baseline: 
standard construction


            22,891                  -   19,285 0 F $625 $0 18 3,605 0 3,605 $37.79 16.5 -$433 0.3


4
New Attached Home - Baseline: standard 
construction


            18,196                  -   15,330 0 F $625 $0 18 2,866 0 2,866 $30.04 20.8 -$472 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: No action


            19,150                  -   16,134 0 F $625 $0 18 3,016 0 3,016 $31.29 20.0 -$464 0.3


2
Existing Pre-76 Attached Home - Baseline: 
No action


            15,112                  -   12,731 0 F $625 $0 18 2,380 0 2,380 $24.69 25.3 -$498 0.2


3
New Single Detached Home - Baseline: 
standard construction


            18,790                  -   15,830 0 F $625 $0 18 2,959 0 2,959 $30.70 20.4 -$467 0.3


4
New Attached Home - Baseline: standard 
construction


            14,827                  -   12,492 0 F $625 $0 18 2,335 0 2,335 $24.23 25.8 -$501 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Waste Water Heat Recovery


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Waste Water Heat Recovery
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Waste Water Heat Recovery


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


           19,150                  -   11,490 0 F $500 $0 10 7,660 0 7,660 $101.11 4.9 -$238 0.5


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater


           16,000                  -   9,600 0 F $500 $0 10 6,400 0 6,400 $84.48 5.9 -$281 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


           23,358                  -   14,015 0 F $500 $0 10 9,343 0 9,343 $97.93 5.1 -$137 0.7


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater


           18,567                  -   11,140 0 F $500 $0 10 7,427 0 7,427 $77.85 6.4 -$212 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


           19,150                  -   11,490 0 F $500 $0 10 7,660 0 7,660 $79.47 6.3 -$203 0.6


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater


           15,112                  -   9,067 0 F $500 $0 10 6,045 0 6,045 $62.71 8.0 -$265 0.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Annual 
Energy 


Svgs (MJ)


Natural 
Gas


Electricity


Participant Impact


Simple 
Payback 


(Yrs)


Annual Cost 
Svgs ($)


Annual Energy Svg 
(MJ/yr)


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity Natural Gas Electricity


Measure  
Total 


Resource 
Cost


Natural Gas


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Orphans Program


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Annual Cost 
Svgs ($)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Orphans Program


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Solar Orphans Program


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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cr
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l  
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r)


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


In
cr
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en
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l  


   
O
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r)
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Marbek Resource Consultants Residential Page B-22







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher


            19,150                359 18,116 288 I $0 $0 13 1,034 72 1,106 $14.87 0.0 $51 N/A


2
Existing Pre-76 Attached Home - Baseline: 
Standard Dishwasher


            16,000                278 15,136 222 I $0 $0 13 864 56 920 $12.34 0.0 $42 N/A


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                301 17,775 241 I $0 $0 13 1,015 60 1,075 $14.41 0.0 $49 N/A


4
New Attached Home - Baseline: Mid-
efficiency water heater


            15,699                233 14,851 186 I $0 $0 13 848 47 894 $11.98 0.0 $40 N/A


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher


            23,358                359 22,097 288 I $0 $0 13 1,261 72 1,333 $14.44 0.0 $67 N/A


2
Existing Pre-76 Attached Home - Baseline: 
Standard Dishwasher


            18,567                278 17,564 222 I $0 $0 13 1,003 56 1,058 $11.45 0.0 $53 N/A


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            22,891                301 21,655 241 I $0 $0 13 1,236 60 1,296 $13.98 0.0 $65 N/A


4
New Attached Home - Baseline: Mid-
efficiency water heater


            18,196                233 17,213 186 I $0 $0 13 983 47 1,029 $11.09 0.0 $51 N/A


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher


            19,150                359 18,116 288 I $0 $0 13 1,034 72 1,106 $11.95 0.0 $57 N/A


2
Existing Pre-76 Attached Home - Baseline: 
Standard Dishwasher


            15,112                278 14,296 222 I $0 $0 13 816 56 872 $9.41 0.0 $45 N/A


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                301 17,775 241 I $0 $0 13 1,015 60 1,075 $11.55 0.0 $54 N/A


4
New Attached Home - Baseline: Mid-
efficiency water heater


            14,827                233 14,026 186 I $0 $0 13 801 47 847 $9.09 0.0 $43 N/A


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr
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ta
l  


   
O


 
&
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($
/y


r)


M
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su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Star Dishwasher


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Star Dishwasher


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energy Star Dishwasher


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher


            19,150                359 17,341 234 I $600 $0 13 1,810 126 1,936 $26.01 23.1 -$510 0.1


2
Existing Pre-76 Attached Home - Baseline: 
Standard Dishwasher


            16,000                278 14,488 181 I $600 $0 13 1,512 97 1,609 $21.60 27.8 -$526 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                301 17,014 195 I $600 $0 13 1,776 105 1,881 $25.22 23.8 -$514 0.1


4
New Attached Home - Baseline: Mid-
efficiency water heater


            15,699                233 14,215 151 I $600 $0 13 1,484 81 1,565 $20.96 28.6 -$529 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher


            23,358                359 21,151 234 I $600 $0 13 2,207 126 2,333 $25.27 23.7 -$482 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Standard Dishwasher


            18,567                278 16,812 181 I $600 $0 13 1,755 97 1,852 $20.04 29.9 -$507 0.2


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            22,891                301 20,728 195 I $600 $0 13 2,163 105 2,268 $24.46 24.5 -$487 0.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


            18,196                233 16,476 151 I $600 $0 13 1,719 81 1,801 $19.40 30.9 -$510 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher


            19,150                359 17,341 234 I $600 $0 13 1,810 126 1,936 $20.91 28.7 -$500 0.2


2
Existing Pre-76 Attached Home - Baseline: 
Standard Dishwasher


            15,112                278 13,684 181 I $600 $0 13 1,428 97 1,525 $16.46 36.4 -$522 0.1


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


            18,790                301 17,014 195 I $600 $0 13 1,776 105 1,881 $20.21 29.7 -$505 0.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


            14,827                233 13,426 151 I $600 $0 13 1,401 81 1,483 $15.92 37.7 -$525 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Best Available Dishwasher


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Best Available Dishwasher
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Best Available Dishwasher


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Clotheswasher


            22,967                300 20,089 150 I $100 $0 14 2,877 150 3,027 $40.51 2.5 $42 1.4


2
Existing Pre-76 Attached Home - Baseline: 
Standard Clotheswasher


            19,066                226 16,705 113 I $100 $0 14 2,361 113 2,474 $33.08 3.0 $15 1.2


3
New Single Detached Home - Baseline: 
Standard Clotheswasher


            22,546                259 19,719 130 I $100 $0 14 2,827 130 2,957 $39.51 2.5 $37 1.4


4
New Attached Home - Baseline: Standard 
Clotheswasher


            18,717                195 16,397 98 I $100 $0 14 2,320 98 2,418 $32.27 3.1 $11 1.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Single Detached Home - Region 
1 - Baseline: Standard Clotheswasher


            27,796                300 24,362 150 I $100 $0 14 3,434 150 3,584 $38.53 2.6 $85 1.8


2
Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher


            22,033                226 19,325 113 I $100 $0 14 2,708 113 2,821 $30.29 3.3 $45 1.4


3
New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher


            27,258                259 23,887 130 I $100 $0 14 3,371 130 3,501 $37.53 2.7 $79 1.8


4
New Attached Home - Region 1 - Baseline: 
Standard Clotheswasher


            21,607                195 18,948 98 I $100 $0 14 2,659 98 2,756 $29.52 3.4 $40 1.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Single Detached Home - Region 
1 - Baseline: Standard Clotheswasher


            22,813                300 19,990 150 I $100 $0 14 2,824 150 2,973 $31.83 3.1 $56 1.6


2
Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher


            17,859                226 15,681 113 I $100 $0 14 2,178 113 2,291 $24.51 4.1 $20 1.2


3
New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher


            22,395                259 19,620 130 I $100 $0 14 2,774 130 2,904 $30.98 3.2 $50 1.5


4
New Attached Home - Region 1 - Baseline: 
Standard Clotheswasher


            17,531                195 15,391 98 I $100 $0 14 2,140 98 2,237 $23.85 4.2 $16 1.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energy Star Clothes Washer


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Star Clothes Washer
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Star Clothes Washer


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Standard Clotheswasher


            22,967                300 18,988 150 I $500 $0 14 3,978 150 4,128 $55.05 9.1 -$312 0.4


2
Existing Pre-76 Attached Home - Baseline: 
Standard Clotheswasher


            19,066                226 15,785 113 I $500 $0 14 3,281 113 3,394 $45.22 11.1 -$346 0.3


3
New Single Detached Home - Baseline: 
Standard Clotheswasher


            22,546                259 18,638 130 I $500 $0 14 3,908 130 4,037 $53.77 9.3 -$318 0.4


4
New Attached Home - Baseline: Standard 
Clotheswasher


            18,717                195 15,494 98 I $500 $0 14 3,223 98 3,320 $44.19 11.3 -$351 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Single Detached Home - Region 
1 - Baseline: Standard Clotheswasher


            27,796                300 23,019 150 I $500 $0 14 4,777 150 4,927 $52.61 9.5 -$251 0.5


2
Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher


            22,033                226 18,258 113 I $500 $0 14 3,775 113 3,888 $41.49 12.1 -$304 0.4


3
New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher


            27,258                259 22,571 130 I $500 $0 14 4,688 130 4,817 $51.33 9.7 -$258 0.5


4
New Attached Home - Region 1 - Baseline: 
Standard Clotheswasher


            21,607                195 17,902 98 I $500 $0 14 3,705 98 3,802 $40.49 12.3 -$310 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Single Detached Home - Region 
1 - Baseline: Standard Clotheswasher


            22,813                300 18,889 150 I $500 $0 14 3,925 150 4,075 $43.26 11.6 -$292 0.4


2
Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher


            17,859                226 14,812 113 I $500 $0 14 3,047 113 3,160 $33.52 14.9 -$339 0.3


3
New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher


            22,395                259 18,540 130 I $500 $0 14 3,855 130 3,984 $42.19 11.9 -$298 0.4


4
New Attached Home - Region 1 - Baseline: 
Standard Clotheswasher


            17,531                195 14,538 98 I $500 $0 14 2,992 98 3,090 $32.70 15.3 -$344 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Horizontal Axis Clothes Washer


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Horizontal Axis Clothes Washer


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Horizontal Axis Clothes Washer


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           45,835                  -   27,501 0 F $350 $0 10 18,334 0 18,334 $242.01 1.4 $278 1.8


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           45,835                  -   27,501 0 F $350 $0 10 18,334 0 18,334 $242.01 1.4 $278 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           52,517                  -   31,510 0 F $350 $0 10 21,007 0 21,007 $220.19 1.6 $466 2.3


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           52,517                  -   31,510 0 F $350 $0 10 21,007 0 21,007 $220.19 1.6 $466 2.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           56,028                  -   33,617 0 F $350 $0 10 22,411 0 22,411 $232.52 1.5 $520 2.5


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           56,028                  -   33,617 0 F $350 $0 10 22,411 0 22,411 $232.52 1.5 $520 2.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Insulating Pool Cover


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
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 &
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
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io


M
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su
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 L
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e 
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rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Insulating Pool Cover
Natural Gas


Discount Rate


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Annual Cost 
Svgs ($) B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


In
cr


em
en


ta
l  


   
O


 
&
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($
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)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Insulating Pool Cover


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Annual Cost 
Svgs ($)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           45,835                  -   39,563 0 I $2,900 $0 15 6,272 0 6,272 $82.79 35.0 -$2,629 0.1


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           45,835                  -   39,563 0 I $2,900 $0 15 6,272 0 6,272 $82.79 35.0 -$2,629 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           52,517                  -   45,331 0 I $2,900 $0 15 7,187 0 7,187 $75.33 38.5 -$2,550 0.1


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           52,517                  -   45,331 0 I $2,900 $0 15 7,187 0 7,187 $75.33 38.5 -$2,550 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           56,028                  -   48,361 0 I $2,900 $0 15 7,667 0 7,667 $79.55 36.5 -$2,527 0.1


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           56,028                  -   48,361 0 I $2,900 $0 15 7,667 0 7,667 $79.55 36.5 -$2,527 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr
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l  


   
O


 
&


 M
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M
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 L
if
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(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Pool Heater


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Pool Heater


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Pool Heater


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           45,835                  -   22,918 0 I $3,500 $0 10 22,918 0 22,918 $302.51 11.6 -$2,715 0.2


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           45,835                  -   22,918 0 I $3,500 $0 10 22,918 0 22,918 $302.51 11.6 -$2,715 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           52,517                  -   26,259 0 I $3,500 $0 10 26,259 0 26,259 $275.24 12.7 -$2,481 0.3


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           52,517                  -   26,259 0 I $3,500 $0 10 26,259 0 26,259 $275.24 12.7 -$2,481 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater


           56,028                  -   28,014 0 I $3,500 $0 10 28,014 0 28,014 $290.65 12.0 -$2,412 0.3


2
New Single Detached Home - Baseline: 
Mid-efficiency pool heater


           56,028                  -   28,014 0 I $3,500 $0 10 28,014 0 28,014 $290.65 12.0 -$2,412 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Solar Pool Heater


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr
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 &
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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M
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Pool Heater
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Pool Heater


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
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Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Marbek Resource Consultants Residential Page B-29







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $64.56 2.3 $61 1.4


2
Existing Pre-76 Attached Home - Baseline: 
Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $64.56 2.3 $61 1.4


3
New Single Detached Home - Baseline: 
Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $64.56 2.3 $61 1.4


4
New Attached Home - Baseline: Average 
Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $64.56 2.3 $61 1.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $51.27 2.9 $88 1.6


2
Existing Pre-76 Attached Home - Baseline: 
Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $51.27 2.9 $88 1.6


3
New Single Detached Home - Baseline: 
Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $51.27 2.9 $88 1.6


4
New Attached Home - Baseline: Average 
Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $51.27 2.9 $88 1.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $50.75 3.0 $88 1.6


2
Existing Pre-76 Attached Home - Baseline: 
Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $50.75 3.0 $88 1.6


3
New Single Detached Home - Baseline: 
Average Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $50.75 3.0 $88 1.6


4
New Attached Home - Baseline: Average 
Fireplace (35% Eff.)


            16,304                  -   11,413 0 I $150 $0 15 4,891 0 4,891 $50.75 3.0 $88 1.6


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energy Efficient Fireplace
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Efficient Fireplace
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Efficient Fireplace


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental
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Energy 
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APPENDIX C 
 


Technology Screening of Fuel Choice Measures 
 







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -            56,197 53,905 2,160 I -$400 $0 18 -53,905 54,037 132 $201.69 -2.0 $7,011 3.4


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -            33,582 32,063 1,440 I -$400 $0 18 -32,063 32,142 79 $119.97 -3.3 $4,332 3.5


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -            42,355 39,475 2,880 I $2,050 $0 18 -39,475 39,475 0 $146.06 14.0 $2,774 1.7


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -            32,947 31,507 1,440 I $2,050 $0 18 -31,507 31,507 0 $116.57 17.6 $1,800 1.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -            87,423 85,054 2,160 I -$400 $0 18 -85,054 85,263 209 $553.20 -0.7 $9,902 2.8


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -            47,632 46,079 1,440 I -$400 $0 18 -46,079 46,192 113 $299.70 -1.3 $5,548 2.9


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -            65,603 62,723 2,880 I $2,050 $0 18 -62,723 62,723 0 $405.35 5.1 $4,931 1.8


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -            49,230 47,790 1,440 I $2,050 $0 18 -47,790 47,790 0 $308.84 6.6 $3,269 1.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -            68,815 66,491 2,160 I -$400 $0 18 -66,491 66,655 163 $439.58 -0.9 $7,829 2.8


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -            36,237 34,711 1,440 I -$400 $0 18 -34,711 34,797 85 $229.48 -1.7 $4,278 2.9


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -            52,881 50,001 2,880 I $2,050 $0 18 -50,001 50,001 0 $328.48 6.2 $3,515 1.7


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -            38,765 37,325 1,440 I $2,050 $0 18 -37,325 37,325 0 $245.20 8.4 $2,104 1.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Furnace Fuel Choice
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Fuel Choice
Natural Gas


Discount Rate
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Fuel Choice


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     
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I=Incremental
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.005 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


                   -             10,533 19,150 0 I $1,250 $0 10 -19,150 10,533 -8,618 -$74.78 -16.7 -$708 0.6


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


                   -               8,800 16,000 0 I $1,250 $0 10 -16,000 8,800 -7,200 -$62.48 -20.0 -$797 0.6


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


                   -             10,334 18,790 0 I $350 $0 10 -18,790 10,334 -8,455 -$73.37 -4.8 $182 1.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


                   -               8,634 15,699 0 I $350 $0 10 -15,699 8,634 -7,064 -$61.30 -5.7 $94 1.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


                   -             12,847 23,358 0 I $1,250 $0 10 -23,358 12,847 -10,511 -$27.15 -46.0 -$696 0.7


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


                   -             10,212 18,567 0 I $1,250 $0 10 -18,567 10,212 -8,355 -$21.58 -57.9 -$810 0.6


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


                   -             12,590 22,891 0 I $350 $0 10 -22,891 12,590 -10,301 -$26.61 -13.2 $192 1.2


4
New Attached Home - Baseline: Mid-
efficiency water heater


                   -             10,008 18,196 0 I $350 $0 10 -18,196 10,008 -8,188 -$21.15 -16.5 $81 1.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.017


$0.006 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater


                   -             10,533 19,150 0 I $1,250 $0 10 -19,150 10,533 -8,618 -$20.21 -61.8 -$796 0.6


2
Existing Pre-76 Attached Home - Baseline: 
Mid-efficiency water heater


                   -               8,311 15,112 0 I $1,250 $0 10 -15,112 8,311 -6,800 -$15.95 -78.4 -$892 0.5


3
New Single Detached Home - Baseline: 
Mid-efficiency water heater


                   -             10,334 18,790 0 I $350 $0 10 -18,790 10,334 -8,455 -$19.83 -17.6 $95 1.1


4
New Attached Home - Baseline: Mid-
efficiency water heater


                   -               8,155 14,827 0 I $350 $0 10 -14,827 8,155 -6,672 -$15.65 -22.4 $1 1.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Fuel Choice
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Fuel Choice
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Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  DHW Fuel Choice


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)
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Annual Cost 
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -              3,114 7,786 0 I $150 $0 18 -7,786 3,114 -4,672 -$50.14 -3.0 -$18 1.0


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -              2,535 6,338 0 I $150 $0 18 -6,338 2,535 -3,803 -$40.82 -3.7 -$43 0.9


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -              3,039 7,598 0 I $0 $0 18 -7,598 3,039 -4,559 -$48.93 0.0 $129 1.3


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -              2,474 6,185 0 I $0 $0 18 -6,185 2,474 -3,711 -$39.83 0.0 $105 1.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -              3,796 9,489 0 I $150 $0 18 -9,489 3,796 -5,693 -$35.15 -4.3 -$93 0.9


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -              2,944 7,360 0 I $150 $0 18 -7,360 2,944 -4,416 -$27.26 -5.5 -$106 0.8


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -              3,704 9,260 0 I $0 $0 18 -9,260 3,704 -5,556 -$34.30 0.0 $56 1.1


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -              2,873 7,182 0 I $0 $0 18 -7,182 2,873 -4,309 -$26.61 0.0 $43 1.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -              3,114 7,786 0 I $150 $0 18 -7,786 3,114 -4,672 -$28.01 -5.4 -$103 0.8


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -              2,394 5,985 0 I $150 $0 18 -5,985 2,394 -3,591 -$21.53 -7.0 -$114 0.8


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -              3,039 7,598 0 I $0 $0 18 -7,598 3,039 -4,559 -$27.33 0.0 $46 1.1


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -              2,336 5,841 0 I $0 $0 18 -5,841 2,336 -3,505 -$21.01 0.0 $35 1.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:
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I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Range Fuel Choice
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Total 
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Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
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I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Range Fuel Choice
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Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Range Fuel Choice


Simple 
Payback 


(Yrs)
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Annual Cost 
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.006 $0.013


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -              3,244 3,816 417 I $150 $0 18 -3,816 2,827 -990 -$2.60 -57.6 $143 1.4


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -              2,607 3,067 335 I $150 $0 18 -3,067 2,272 -795 -$2.09 -71.7 $85 1.3


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -              3,192 3,756 410 I $0 $0 18 -3,756 2,782 -974 -$2.56 0.0 $288 2.4


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -              2,565 3,018 330 I $0 $0 18 -3,018 2,236 -783 -$2.06 0.0 $232 2.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -              3,772 4,438 485 I $150 $0 18 -4,438 3,287 -1,151 $9.18 16.3 $142 1.3


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -              2,946 3,466 379 I $150 $0 18 -3,466 2,567 -899 $7.17 20.9 $78 1.2


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -              3,713 4,368 477 I $0 $0 18 -4,368 3,235 -1,133 $9.04 0.0 $287 2.0


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -              2,900 3,411 373 I $0 $0 18 -3,411 2,527 -884 $7.06 0.0 $224 2.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.017


$0.007 $0.010


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace


                  -              3,114 3,663 400 I $150 $0 18 -3,663 2,713 -950 $7.97 18.8 $91 1.2


2
Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace


                  -              2,335 2,747 300 I $150 $0 18 -2,747 2,035 -712 $5.98 25.1 $31 1.1


3
New Single Detached Home - Baseline: 
Mid-efficiency furnace


                  -              3,064 3,605 394 I $0 $0 18 -3,605 2,670 -935 $7.84 0.0 $237 2.0


4
New Attached Home - Baseline: Mid-
efficiency furnace


                  -              2,298 2,704 295 I $0 $0 18 -2,704 2,003 -701 $5.88 0.0 $178 2.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:
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Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Dryer Fuel Choice
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1. INTRODUCTION 
 
This document provides a “straw dog” set of Actions for the residential sector. The specific Actions build 
directly from the Economic Potential savings, as contained in Section 5 of the draft Report presented in 
September 2005.   


 
The attached Action Profiles provide a framework for the workshop discussions to be held on November 1. 
They are intended to provide a logic framework that defines an overall rationale and direction without getting 
into the much greater detail required of program design (which is beyond the scope of this project).   
 


1.1 WORKSHOP GOAL AND OUTCOME 
 
Workshop participants are all involved is some aspect of the technologies and/or markets affecting energy 
efficiency and fuel choice opportunities affecting British Columbia’s residential sector. The goal of this 
workshop is to make maximum advantage of the participant’s experience and knowledge by promoting active 
discussion of each Action Profile related, in particular, to the following factors: 
   
• Review of expected energy savings per participant 
• Best estimate of “Most likely” and “Upper” customer participation rates 
• As applicable, expected levels of incentives or other conditions necessary to achieve the customer 


participation rates. 
 
It is hoped that the outcome of this workshop will be general agreement on the above factors, which will enable 
the Terasen Gas Conservation Potential Review to complete the development of a “high level” estimate of 
achievable potential for the residential sector.   
 
1.2 CONTENTS 
 


This document contains the following background information: 
 


� Exhibit 1:   Summary of Action Profiles 
� Exhibit 2: Generalized Barriers – for reference and/or refinement when reviewing the Action 


 Profiles  
� Exhibit 3: Generalized Interventions - for reference and/or refinement when reviewing the Action 


Profiles  
� 10 Energy Efficiency Action Profiles and 2 Fuel Choice Action Profiles (in the order shown below 


in Exhibit 1).  Each Action Profile is presented on two pages. The first page provides a “high level” 
description of the Action; the second page outlines the quantitative information to be discussed 
during the workshop. As illustrated, the consultants will provide the initial technical and cost 
information that has been developed as part of the Conservation Potential Review work to date. 
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Exhibit 1A 


Summary of Energy Efficiency Action Profiles 


Action Profile # Title 
Approximate 


% of Economic 
Savings Potential 


R1 High Efficiency Furnaces 22 
R2 Efficient Heater Fireplaces 17 
R3 High Efficiency DHW Equipment for High Rise 


Apartments 
11 


R4 Hot Water Load Reduction 4 
R5 DHW Heat Recovery & Heat Traps 5 
R6 Energy Star Appliances 26 
R7 Energy Star Windows 4 
R8 Air Sealing 6 
R9 Ultra Efficient New High Rise Apartments 3 
R10 Recommissioning/Next Generation BAS in High Rise 


Apartments 
1 


 
Exhibit 1B 


Summary of Fuel Choice Action Profiles 


Action Profile # Title 
Approximate 


% of Economic 
Savings Potential 


R1 Space Heating Conversion 62 
R2  38 


 
Exhibit 2 


Generalized Barriers  


Customer EE Awareness � Awareness that EE opportunities & products exist 
� Awareness of benefits – cost and co-benefit 
� Customers’ technical ability to assess the options. 


Product and Service 
Availability 


� Local or national product availability. 
� Existence of a viable infrastructure of trade allies. 
� Vendor or trade ally awareness of the efficiency options and their 


understanding of the technical issues. 


Financing � Access to appropriate financing 
� Size of required EE investment vs asset base 
� Payback Ratio – Actual vs Required 


Transaction Costs  � Level of effort/hassle required to become informed, select products, 
choose contractor(s) and install 


Perceived Risk/Reward � Level of perceived risk that the EE product may not perform as promised 
� Level of positive external/personal recognition for “doing the right thing” 


by installing the EE measure(s) 


Split Incentive/Motivation � Level to which the incentives of the agent charged with purchasing the EE 
are aligned with those of the person(s) that would benefit. 


Regulatory � Codes or standards that prohibit implementation of innovative EE 
technologies  


� Level of EE performance that is required in codes or standards 


     (Source: BC Hydro Conservation Potential Review 2002) 
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Exhibit 3 
Generalized Interventions  


Ref Name Sample Descriptions 


A 
Information & 
Promotion 


� Passive provision of information to market participants re: EE opportunities and benefits. 
� Product or building EE labelling 
� Employee EE awareness programs  


B 
Technical services 
to customers 


� Energy audits (walk-through, pre-feasibility, investment grade) 
� Web based self analysis  
� Metering 
� Design assistance 
� Energy performance benchmarking 
� Commissioning and recommissioning 
� Direct management of third party utilities 
� Third party verification 
� Post installation technical support re: EE equipment. 


C 
Specialized 
customer support 


� Provide solutions to sub sector specific EE constraints e.g., Assist property managers/owners 
to establish language in lease agreements enabling cost recovery of EE capital investments. 


� Provide market recognition for customer EE achievements 


D 
Vendor and 
Customer Links 


� Providing customer contacts to contractors  
� Providing contractor contacts to customers 
� Contractor certification 
� Providing sales, marketing and/or technical training about products or services to individuals 


responsible for selling it. 
� Vertical integration of market between upstream and downstream market actors (i.e., 


forming a relationship between contractors and suppliers). 


E 
Trade Ally 
Training 


� Providing training to trade-allies so that they better understand new or existing practices or 
procedures 


� O&M training 
� Recommissioning and commissioning training 


F 
Financial 
incentives 


� Product rebates to customer 
� Product rebates to vendor 
� Performance incentives ($/GJ/year) 
� Below market interest rate loans with repayment through energy bills  
� Revolving fund for feasibility studies  
� Direct audit incentives 
� Subsidize industrial process improvements 


G Rates 
� Time of use rates 
� Curtailable and interruptible energy rates. 
� Emission credits- perhaps considering GHG credit purchase for customer DSM. 


H  EE Procurement 
� Utility bulk purchases target product to bring price down and establish agreement with trade 


allies to sell the product. 
� Development of EE procurement guidelines for Municipal, C/I sectors 


I 
Standards and 
Regulations 


� Product energy test standards and energy performance rating 
� Standardized protocols for installation and operation of energy equipment 
� Regulations prescribing minimum energy efficiency performance levels  


J 


Emerging 
technology 
accelerated 
market adoption  


� Providing demonstration of the use/performance of energy efficient technologies to market 
actors 


� Bulk purchase 
� Take equity position in companies developing technologies 
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Action Profile R 1 – High Efficiency Furnaces 
Overview: 


This action will encourage the installation of high efficiency condensing furnaces and boilers in both new and existing residential 
dwellings.  The broad strategy for this Action consists of:  


� Strong up-front promotional and education efforts directed towards customers, vendors and trade allies; in the existing market, 
this will include promotion of early replacement.  


� Enhanced financial incentives. 
� A Terasen exit strategy built around collaboration with NRCan and the provincial government to establish HE furnaces as the 


minimum energy performance.   


For new construction, the strategy will include support to the MEMPR EGNH80 initiative (Built Green), which intends to legislate 
energy efficiency levels for new construction that will require a condensing furnace. Target date for the legislation is 2010. In the 
interim, the existing incentive program will be continued to build awareness and acceptance by developers. 


For the replacement market, the periodic incentive program (September to December) has been expanded and made available 
throughout the year. This is intended to raise consumer awareness, reduce the cost premium for the technology, and to reduce price 
premiums in the distribution chain.  
Target Technologies and Sub Segments: 
� Condensing furnaces that meet the Energy Star rating (92% AFUE or higher). Furnaces may have a PSC or ECM motor.  
� This technology applies to SFD/Duplexes and row housing in all 3 service regions.  
� Early replacement assumes that existing furnaces become candidates for retrofit at 75% of rated life span (i.e., after 15 years) 
It should be noted that under the initial avoided cost assumptions used in this analysis, this measure did not quite pass the measure 
TRC test for row houses or for Vancouver Island. However, given the general natural gas price increases that have occurred since the 
start of this CPR, it was decided to include these measures in this next stage of the analysis. 
Target Stakeholder Group: 


� Program developers for new construction. 
� People planning to purchase or build a new house. 
� Homeowners who are anticipating furnace replacement. However some groups are especially hard to involve: 
� Rental property 
� Low income groups & Housing authorities 
� Homeowners planning to move in the near future. 


Key Barriers and Interventions: 
Experience indicates that the most significant barriers affecting this opportunity are: 


� Retrofit  
Technical barriers such as lack of a condensate drain and / or difficulty in venting the furnace. 
Rental properties, people intending to sell and low income groups are less interested or willing to pay the additional costs. 


� New Construction 
Split incentive, developers do not believe that there is sufficient interest from purchasers to allow them to recover their costs. 


 
This Action will address these barriers by combining the following interventions: 
� Retrofit 
� Continuation of the current Terasen incentive program which provides incentives throughout the year.  
� Support of MEMPR initiative to include EGNH rating in real estate listings. 
� Consider lower-income program delivery in collaboration with NRCan’s recently announced low-income Energy Retrofits 


� New Construction 
� Support of the Built Green program, leading to EGNH 80 based legislation in 2010, which will require ES furnaces to meet 


the code.  
� Work with Housing Agencies to consider operating cost in heating system selection for new construction.  
� Support of MEMPR initiative to include EGH rating in Real Estate listings and build public awareness of energy efficiency 


and impact on operating costs. 
Time Frame: 
Current incentive programs to be extended, and possibly enhanced, through to 2010, when new minimum efficiency regulations will 
come into effect.   


Additional Information: 
� Current incentives for this technology are approximately $625 in total. Terasen Gas contribution is $100.   EGH provides approx. 


$550 for furnace upgrade to EE furnace in existing homes. 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


PP


OO 
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Action Profile R 2 – Efficient Heater Fireplaces 
Overview: 
This action will encourage the purchase of Efficient Heater Fireplaces in new homes and the retrofit of inefficient gas fireplaces in 
existing homes. All vented fireplaces sold in Canada, which are transported across provincial boarders, must be tested and labelled.  
However, there is currently no minimum energy efficiency standard for fireplaces. This study has defined “Efficient Heater Fireplace” 
as one having an EnerGuide rated efficiency of 55%, or more.   
 


The broad strategy for this Action consists of:  


� Strong up-front promotional and education efforts directed towards customers, vendors and trade allies. This will include support 
to the Built Green / MEMPR initiatives for EGNH 80 legislation as efficient fireplaces will help builders meet this standard.  


� Financial incentives to both new construction and retrofit markets for an interim period. This should encourage manufacturers to 
label and increase the efficiency of their products while raising awareness of both homeowners and the distribution chain of the 
availability and benefits of the efficient products. 


� A Terasen Gas exit strategy that includes collaboration with NRCan and the provincial government accelerate the establishment 
of minimum energy performance regulations for heater-style fireplaces.  


 
Note: the intent of this Action is to encourage adoption of efficient heater-style fireplaces, not to  eliminate legitimate uses for gas 
log-sets or to encourage the sale of more fireplaces. 


Target Technologies and Sub Segments: 


• Fireplaces, including inserts, zero clearance and freestanding units that meet an EnerGuide rating of 55%.  
• This technology applies to SFD/Duplex and Row Houses in all 3 service regions. 
• Existing fireplaces are replaced at the end of useful life. 
Target Stakeholder Group: 
� Developers and builders of new housing 
� Fireplace venders and installers 
� Renovation contractors who put additions on houses which require additional heat 
� Strata councils of MURBs with electric heating and centrally provided natural gas for fireplaces. 
� Home owners who are renovating or upgrading their dwellings  


Key Barriers and Interventions: 


• Appearance is more important than efficiency in the purchase decision. 


• New Construction 
� Units that are manufactured and sold in BC are not required to undergo testing and labelling. Many fireplaces used in new 


construction fall into this category. 
� Retrofit: 


� Units are expensive (though the incremental cost of efficient vs inefficient is zero) and typically are a discretionary purchase. 
Lack of consumer awareness. 


Time Frame: 
Start-up promotion in 2006 with mail-in rebate/incentives to 2010 when new minimum efficiency regulations will come into effect.   


 


Additional Information: 
� Promotion of this Action could be combined with the High Efficiency Furnace Action (R1). 
� There are no current incentives for this technology; however, one is being considered for 2006. A 3-month pilot initiative in 2004 


that provided a $300 incentive attracted only 500 participants but generated considerable interest. The $2,500 to $3,000 dollar 
capital cost appeared to be a serious barrier for most homeowners and the short time frame ( 3 months) was not sufficient to 
attract the participation of Stratos. 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data in 
an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R 3 – High Efficiency DHW Equipment for High Rise Apartments 
Overview: 
This action will encourage the adoption of condensing water heaters and boilers in new and retrofit applications.  The broad strategy 
for this Action consists of:  


� Strong up-front promotional and education efforts directed towards customers, vendors and trade allies;  ; in the existing market, 
this will include promotion of early replacement.  


� Financial incentives  
� A Terasen exit strategy that includes collaboration with NRCan and the provincial government to accelerate the establishment of 


minimum energy performance regulations that would require condensing water heaters and boilers. 
 


Target Technologies and Sub Segments: 
• Condensing (commercial) boilers in new and existing high-rise apartments. 


Target Stakeholder Group: 
� Building developers 
� Plumbers 
� Homeowners 


Key Barriers and Interventions: 


They key barriers are the lack of information about the benefits of these measures, and the willingness of customers to pay the 
additional costs.  


� New Construction. 
� Plumbing is done on a low bid basis. This means that the target measures will have to be included in the specifications for the 


job. Developers/builders will likely assume that they cannot recover the increased cost in the price of the dwelling, so that an 
incentive will be required to offset the additional cost.  


� Replacement  
� Direct contact with the Strata is difficult as most high rises have a property manager that receives the bill 
� Requires a large capital investment and therefore decision making periods are often long. 


Time Frame: 
Start-up promotion in 2006 with mail-in rebate/incentives to 2010 when new minimum efficiency regulations will come into effect.     


Additional Information: 


� Terasen gas is currently offering the Efficient Boiler Program to the commercial market. Average incentive amount is $12,000 
for condensing or near-condensing boilers. The program expects about 130 participants over two years from all sub sectors. 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate particip ant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


PP


OO 
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Action Profile R 4 – Hot Water Load Reduction 
Overview: 
This Action will encourage the adoption of a number of technologies that reduce the energy required to meet the DHW needs of 
customers.  The objective is to have these measures installed as part of new construction, and to be installed on replacement hot water 
tanks, as applicable.   


 


The broad strategy envisions the use of education, promotion and, for a limited time, incentives to raise awareness of these 
technologies and their benefits. The intent is to have them become “standard practices” in new construction and when hot water tanks 
are retrofitted. 


 


Target Technologies and Sub Segments: 
• Low Flow Showerheads and Faucets for existing dwellings 
• DHW pipe insulation for both new and existing dwellings 


Target Stakeholder Group: 
� Building developers 
� Plumbers 
� Homeowners 


Key Barriers and Interventions: 
They key barriers are the lack of information about the benefits of these measures, and the willingness of customers to pay the 
additional costs.  


� New Construction. 
� Plumbing is done on a low bid basis. This means that the target measures will have to be included in the specifications for the 


job. Developers/builders will likely assume that they cannot recover the increased cost in the price of the dwelling, so that an 
incentive will be required to offset the additional cost.  


� These measures could be included in the Built Green program as checklist items to encourage their adoption. 
� Replacement  
� Point of purchase (POP) material for the homeowner  
� Training for the plumbing community. The incentive program would be used in the early years to encourage plumbers to adopt 


these practices. 


Time Frame: 
Start in 2006, with incentives ending in 2008.  


Additional Information: 


These measures can be installed by the homeowner. 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R 5 – DHW Heat Recovery & Heat Traps 
Overview: 
This action will encourage certified contractors to install heat recovery devices in the main plumbing lines of new high-rise 
apartments and to install DHW heat trap on existing, household water heating tanks. 
 
The broad strategy envisions the use of education, promotion and, for a limited time, incentives to raise awareness of these 
technologies and their benefits 
 


Target Technologies and Sub Segments: 
• Heat trap for all existing residential hot water heaters  
• Drainwater heat recovery in all new high-rise apartments  


Target Stakeholder Group: 
� Building developers 
� Plumbers 
� Homeowners 


Key Barriers and Interventions: 
They key barriers are the lack of information about the benefits of these measures, and the willingness of customers to pay the 
additional costs.  


� New Construction. 
� Plumbing is done on a low bid basis. This means that the target measures will have to be included in the specifications for the 


job. Developers/builders will likely assume that they cannot recover the increased cost in the price of the dwelling, so that an 
incentive will be required to offset the additional cost.  


� These measures could be included in the Built Green program as checklist items to encourage their adoption. 
� Replacement  
� Point of purchase (POP) material for the homeowner  
� Training for the plumbing community. The incentive program would be used in the early years to encourage plumbers to adopt 


these practices. 


Time Frame: 
Start in 2006, with incentives ending in 2008.  


Additional Information: 
New hot water tanks are typically equipped with heat traps; consequently, this measure is assumed to be applicable to existing tanks 
only. 







 


Marbek Resource Consultants Residential Page D-14 


 


Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R 6 - Energy Star Appliances  
Overview: 
This Action will encourage the purchase of Energy Star compliant home dishwashers and clothes washers. These two home 
appliances as well as other heating/air conditioning equipment are already promoted through the Energy Star brand.  It is assumed that 
there is significant opportunity for leveraging complementary federal government and BC Hydro initiatives in this area. 


 


The broad strategy envisioned for this Action consists of:   


� Strong up-front promotional efforts directed towards customers, vendors and trade allies, including in-store promotions. 
� Support of the Built Green program, which includes dishwashers and clothes washers. 
� Financial incentives in conjunction with Power Smart targeted to both customers and vendors for the first 5 years to boost market 


momentum.   
� A Terasen exit strategy that includes collaboration with NRCan and the provincial government to accelerate the establishment of 


minimum energy performance regulations for these products that would require Energy Star levels. 


Target Technologies and Sub Segments: 
• Energy Star dishwashers and clothes washers  – all segments 
 


Target Stakeholder Group: 
Building owners, occupants and maintenance personnel, including: 
• New home developers and Built Green program, especially for multi family units where appliances are typically provided by the 


developer. 
� Homeowners who need to replace appliances 
� Homeowners who are contemplating a renovation on their home 
� Building owners who pay for operating expenditures 
� Housing authorities that subsidize operating costs of building occupants  
� Vendors and trade allies 


Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  


� lack of consumer awareness and information,  
� higher first cost of  products    


 


This Action will address these barriers by combining the following interventions: 


� Information and promotion –  e.g., energy and cost savings; appliance labelling - an energy star rating in conjunction with an 
EnerGuide label will provide a performance metric and a benchmark to improve consumer knowledge of product energy 
efficiency 


� Financing – e.g., mail in rebates to customers plus vendor incentive for promotion and handling 
� Standards and regulations – e.g., appliance standards increased to Energy Star levels  


Time Frame: 
Start up promotions in 2006; mail in rebates and vendor incentives to 2010; increased product performance standards and regulations 
post 2010. 


Additional Information: 
� BCH incentive amounts for these technologies are currently under discussion. 
� Current sales share of these Energy Star compliant products across Canada are estimated to be 35% for cloths washers (up from 


25% in the previous year), and 75% for dishwashers (up from 50% the previous year). 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R 7 - Energy Star Windows  
Overview: 


This Action will complement Action R6 and will encourage the purchase of Energy Star compliant windows for Terasen Gas 
customers in new dwellings. It is assumed that there is significant opportunity for leveraging complementary federal government 
initiatives in this area. 


 


The broad strategy envisioned for this Action consists of:   


� Support of the Built Green program, which includes ES windows. 
� Strong up-front promotional efforts directed towards customers, vendors and trade allies, including in-store promotions and 


technical information for retrofit and non-Built Green new construction. 
� Financial incentives in conjunction with Power Smart targeted to both customers and vendors for the first 5 years to boost market 


momentum.   
�  


Target Technologies and Sub Segments: 
• Energy Star windows – all low rise segments – new construction only  


Target Stakeholder Group: 


Building owners, occupants and maintenance personnel, including: 
� New home developers and Built Green program 
� Homeowners who are contemplating a renovation on their home 
� Building owners who pay for operating expenditures 
� Housing authorities that subsidize operating costs of building occupants  
� Vendors and trade allies 


Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  


� lack of consumer awareness and information,  
� higher first cost of  products    


 


This Action will address these barriers by combining the following interventions: 


� Information and promotion –  e.g., energy and cost savings; appliance labelling - an energy star rating in conjunction with an 
EnerGuide label will provide a performance metric and a benchmark to improve consumer knowledge of product energy 
efficiency 


� Financing – e.g., mail in rebates to customers plus vendor incentive for promotion and handling 
� Standards and regulations – e.g., appliance standards increased to Energy Star levels  


Time Frame: 
Start up promotions in 2006; mail in rebates and vendor incentives to 2010; increased product performance standards and regulations 
post 2010. 


Additional Information: 
� Current incentives for this technology are approximately $1 per sq ft of glass, which covers most of the incremental cost. 


Incentive may be reduced in future years as the incremental cost is expected to decrease. 
� In electrically heated houses, it is estimated that less than 10% of the houses (representing about 7% of total window area) have 


double pane low-e glass.  
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R8 – Air Sealing  
Overview: 
This Action will promote the application of air sealing measures in existing Terasen Gas customer homes. Industry experts 
indicate that there is a need for qualified contractors to service those homeowners who do not want to do air sealing work 
themselves.  The strategy for this Action consists of:  


 


� Promotional efforts directed towards customers. 
� Educational efforts directed towards residential contractors.  Terasen will work with existing associations such as  the 


Heating, Refrigeration and Air Conditioning Institute to provide support residential contractors. The intent is to enhance 
industry air sealing skills and to promote “best practices” among residential contractors.  


� Financial incentives delivered in collaboration with the Energuide for Houses program; customers will receive a grant if 
they successfully go through the pre- and post-EnerGuide evaluation. The EnerGuide initiative is currently slated to 
terminate in March 2007.  


 


Target Technologies and Sub Segments: 
Air sealing of building envelopes includes completion of a blower door test to quantify leakage levels and to identify the 
location of air leaks. Generally, major leakage occurs at window-to-wall interfaces, around doors, through electrical and 
plumbing penetrations and at the top of foundation walls. Installation of sealant is a generally accepted method for reducing air 
leakage in buildings.  


 


The program will target all existing low rise residential customers in all 3 service regions.  


 


Target  Stakeholders: 
� Building owners who pay for operating expenditures 
� Housing authorities that subsidize operating costs of building occupants  
Time Frame: 


Start in 2006, with incentives ending in 2008. 


 


 


Additional Information: 


� This Action complements activities envisioned under Actions R1, R2 and R3. This Action could be “piggybacked” to the 
retrofit installation of condensing furnaces, water heaters or high efficiency heater fireplaces in existing homes. 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year 
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R9 – Ultra Efficient New High Rise Apartments 
Overview: 
This Action will promote high performance new construction through the application of an integrated design approach (IDA) in all 
new high rise apartment buildings. The goal is to design large buildings that on average use 60% less energy than the Model New 
Energy Code Building (MNECB).   
 
The broad strategy for this Action assumes that the current BC Hydro roll out provides good opportunity for collaboration; one that 
will enable builders to address total energy options (not just electricity) and will provide opportunities for program administrative 
efficiencies. It will include:  
 
� Promotional efforts in collaboration with Power Smart High Performance Buildings program. 
� Efforts to facilitate a team approach to designing buildings (Engineers, architects, LEED consultants, contractors) 
� Customized incentives. 
 


Implementation of this Action would be co-ordinated with the Commercial Sector Action (C1), which targets the same opportunity 
within large and medium commercial buildings. Although the changes required to the design process within the IDA are economic,  
they represent a significant departure from today’s conventional practices. Consequently, it is assumed that short-term market 
penetration of this Action will be limited.  


Target Technologies and Sub Segments: 
• Integrated design approach –new high rise apartment buildings 
 
Ultra low energy designs attain high performance levels through application of IDA coupled with a high degree of weather integration 
via passive cooling, natural or hybrid ventilation designs and use of renewable technologies. A common element of these ultra low 
energy designs is the use of a displacement ventilation (DV) system with radiant cooling.  
Target Stakeholder Group: 
� Design community including architects and M&E’s  
� Owners, developers, facility managers, BOMA members 


Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers to the design of high performance commercial buildings through the 
application of IDA is: 


� IDA service availability – true IDA is difficult to implement and designers are uncomfortable with the notion of optimizing (i.e.: 
reducing) equipment to take advantage of the trade-offs. If the building systems fail to provide the necessary comfort to occupants the 
costs of upgrading systems is significant. 
� Split incentive. For spec buildings, additional construction costs may be hard to pass on to purchasers. The ability to pass on the 
electricity costs to tenants reduces the incentive to developers and owners. 
� Transaction costs for the additional studies of the systems  
� Financing for the incremental upfront cost  
� Risk that the energy savings will not occur as expected. 
 
This action will address the above barriers by combining the following interventions: 
� Information and promotion – e.g.,: make owners/developers aware of the benefits of IDA 
� Specialized customer support – e.g.,: provide training on lease agreement language to BOMA members 
� Vendor & customer links – e.g.,: contractor/customer links; contractor certification (e.g., LEEDS) 
� Technical services to customers – e.g.,: design assistance 
� Trade ally training e.g.,: training of architects and designers 
� Financing or developer and trade ally incentives, passed on performance achievements. 
� Support of pilot developments accompanied by case studies and other promotion of successful results . 


Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile R10 – Recommissioning/Next Generation BAS in High Rise 
Apartments  
Overview: 
 
This Action will encourage operators of existing high rise apartment buildings to reduce space heating and electrical energy use 
through building HVAC and Building Automation System (BAS) recommissioning.    
 
The broad strategy for this Action includes: 
� Promotional efforts in collaboration with BC Hydro’s Power Smart Partners program. 
� Customized incentives 
� Training and capacity development for building operators, ESCOs and service providers in the commercial sector 


 


Implementation of this Action would be co-ordinated with the Commercial Sector Actions that target the same opportunity 
within large and medium commercial buildings. 
 


Target Technologies and Sub Segments: 


 


This Action targets HVAC equipment and BAS/FMS controls through equipment recommissioning, maintenance, and 
owner/operator training. The action targets all existing high rise apartments. 


 
Key Barriers and Interventions: 
� Lack of customer awareness 
� Split incentive, including leasing arrangements 
� Transaction cost to do the necessary audits and analysis  
� Financing of the retrofits 
� Perceived risk that the retrofits will not perform as promised 
 
The Action will address the above barriers by combining the following interventions 
� Information and promotion 
� Financing or incentives (need to understand how the current Terasen boiler program fits into this). 
� Pilot projects and case studies to address perceived risk of these technologies  
Time Frame: 


Promotional efforts begin in 2006. Incentives provided until 2010. 


 


Additional Information: 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 
The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate Svgs 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile RFC 1 – Space Heating Conversion 
Overview: 
This  Action will encourage residential customers to choose natural gas to meet their space heating needs. For existing electrically 
heated homes, this will mean choosing a high efficiency natural gas furnace instead of forced air electric furnace at the time of 
replacement.  For new construction, the target population will be the 20% to 30% of new residential construction that is currently 
choosing electric space heating.  
 
The broad strategy for this Action will be very similar to that outlined previously in Action R1– High Efficiency Furnaces. It 
includes: 
• Strong up-front promotional and education efforts directed towards customers, vendors and trade allies; in the existing market, 


this will include promotion of early replacement.  
• Enhanced financial incentives. 
 


Target Technologies and Sub Segments: 
� Condensing furnaces that meet the Energy Star rating (92% AFUE or higher). Furnaces may have a PSC or ECM motor.  
� This technology applies to SFD/Duplexes and row housing in all 3 service regions.  
� Early replacement assumes that existing furnaces become candidates for retrofit at 75% of rated life span (i.e., after 15 years) 
 
It is recognized that many existing electric forced-air furnaces are being replaced by electric heat pumps that also provide air 
conditioning. 
Target Stakeholder Group:  


� Program developers for new construction.  
� People planning to purchase or build a new house. 
� Heating contractors who sell into the replacement market. 
� Homeowners with electric furnaces who have access to gas, especially if it is  a recent main extension. 


Key Barriers and Interventions: 
Experience indicates that the most significant barriers affecting this opportunity are: 


� Retrofit  
o Technical barriers such as lack of a condensate drain and / or difficulty in venting the furnace. 
o Small duct work in older homes may make retrofit difficult (requires high airflow with associated noise)  


� New Construction 
o Split incentive, developers do not believe that there is sufficient interest from purchasers to allow them to recover 


their costs. 
o Architectural limitations for ductwork or heating system installation. 


 
This Action will address these barriers by combining the following interventions: 
� Retrofit 
� Advertising and promotion to raise awareness of the alternatives and benefits of natural gas. 
� Terasen incentive program.  
 
� New Construction 


o Advertising and promotion to raise awareness of the alternatives and benefits of natural gas 
o Work with Housing Agencies to consider operating cost in heating system selection for new construction. 


Time Frame: 


Current incentive programs to be extended, and possibly enhanced, through to 2010.  


Additional Information: 
� Available information indicates that about 65% of Terasen customers use natural gas as the primary space heating fuel (75% 


SFD, 62% Row Housing, 32% Apt). 
� The share of existing electrically heated  homes that have forced air systems is estimated to be < 5%. 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Impacts 
 


PP  


05/06 10/11 15/16 Potential Natural Gas 
Increase in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Increased Natural 
Gas Use 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 


 


To be discussed during the 
workshop 


Approximate 
Increase in Gas Use 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Gas Use Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate gas use levels. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Impacts, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile RFC 2 – DHW Conversion 
Overview: 
This Action will encourage the choice of natural gas water heating in those new homes with natural gas service that would otherwise 
select electric DHW. It is also directed towards those homes that choose to participant in the preceding Action RFC-1, Space Heating 
Conversion. 
 
The broad strategy for this Action will be very similar to that outlined previously in Action R1– High Efficiency Furnaces. It 
includes: 
• Strong up-front promotional and education efforts directed towards customers, vendors and trade allies 
• Financial incentives.  
 


Target Technologies and Sub Segments: 
• Natural gas DHW storage tanks and instantaneous water heaters  
• This technology applies primarily to new SFD/Duplex and Row Houses, gas and electric heated homes, in all 3 service regions. 
 


Target Stakeholder Group: 
• Developers and builders of new housing 
• Plumbing contractors and dealers 
• Home improvement / building supply stores. 
Key Barriers and Interventions: 


 
� Requirement for a flue, if a natural gas furnace is not installed. 


 
This Action will address the barriers by combining the following interventions 
� Advertising and promotion to raise awareness of the alternatives and benefits of natural gas 
� Work with Housing Agencies to consider operating cost in heating system selection for new construction. 


Time Frame: 


Start-up promotion in 2006 with promotion to 2010. 


 


Additional Information: 
� Promotion of this Action could be combined with the Space Heating Conversion Action (RFC1). 
� Available information indicates that about 75% of new construction uses natural gas DHW. (SFD 80%, Row Houses & Apt. 


70%) 
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Sub Sector Single Family Detached Attached Low Rise 
Apartment 


High Rise 
Apartment 


Mobile/Other 


Approx % of Action 
Impacts 
 


PP  


05/06 10/11 15/16 Potential Natural Gas 
Increase in Period 
(GJ/year) PP  PP  PP  


Participant Definition 
E.g., dwellings PP  OO 


Total Applicable 
Dwellings in Period  E.g., dwellings PP  OO 


Prime Target  E.g., existing dwelling, pre 1976 


PP  OO 


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Increased Natural 
Gas Use 
 
 
 
 


Tech 2 PP  PP  


 
The approach shown for single family detached 


will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data 
in an updated version of this 
worksheet to be presented out at 
the workshop 
 
To be discussed during the 
workshop 


Approximate 
Increase in Gas Use 
per Participant e.g., 
Dwelling  
(GJ/year) 


PP      


 
Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate gas use levels. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(% of  Applicable 
Dwellings in Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Impacts, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Residential Sector Achievable Action Worksheet: R1 - High Efficiency Furnaces, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 0 0


0 0 0


0 0 0


2006 2011 2016


2006 2011 2016


0 0 0


0


okay


All


Technology % of Eco


N/A 100%


0 0 0


0 0 0


           -              -              -   


Dwellings


Existing High Rise


0%


2006 2011 2016


0 0 0


0 0 0


0 0


2006 2011 2016


2016


0 0 0


0 0


0 0 0


           -              -              -   


Dwellings


Existing Low Rise


0%


2006 2011 2016


19 14 11 2


1,830 2,767


Eco Savings (thousand 
GJ/yr)


2011 2016


          26         158 


2006


10


2006


Existing Detached Existing Attached


          94 


Existing Other


86% 6% 9%


144          42 239


20162011


All


3 19


2 2 1 1 1


Dwellings DwellingsDwellings


3 17110 16438 12 0


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Condensing 
Furnace


100% Condensing 
Furnace


100%


14 8 14


okay okay okay


0


okay


1.5 0.9 1.5


4.0 7.1 4.2


0.0


0.0


0.0


0.0


2016


25 2525 44


2011 20112016 20062006


139 669


50 50


1521 76 10 46


25 67


6 30


2006 2011


2006 2011 2016


        555      1,592      2,370 


2006


25 63


44


2011 2016


25 33 58 25


Condensing 
Furnace


100%


Technology


25


2006


N/A 100%


2011


63


2006 2011 20162016 2006 20112016


83 0


115


139 1200 2114 6 54 105 10 82 160


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


156


Economic Savings 623


746 1,712


156 1,336 2,379
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Residential Sector Achievable Action Worksheet: R1 - High Efficiency Furnaces, New


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


203 727


43 416 898


Most Likely


Upper


43


Economic Savings 171


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


34


36 370 790 4 28 66 3 18 42


50


2006 2011 20162016 2006 20112016


100 0


Furnace w/o 
ECM Motor


100%


Technology


25


2006


N/A 100%


20112006


25 50


40


2011 2016


25 30 80 25


2006 2011 2016


        142         478         754 


4 15


2006 2011


36 179


35 35


639 54 3 9


25 70


2016


15 1525 40


2011 20112016 20062006


1.1 0.9 1.1


5.6 6.9 5.8


0.0


0.0


0.0


0.0


10 8 10


okay okay okay


0


okay


Furnace w/o 
ECM Motor


100% Furnace w/o 
ECM Motor


100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


1 846 7314 8 0


20162011


All


2 15


1 1 1 1 1


New Detached New Attached


          68 


New Other


79% 13% 8%


43          11 78


589 956


Eco Savings (thousand 
GJ/yr)


2011 2016


          18         123 


2006


4


2006


7 7 5 1


New Low Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0


0 0 0


2016


0 0 0


0 0


2006 2011 2016


0 0 0


0 0 0


New High Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0 0


0 0 0


All


Technology % of Eco


N/A 100%


0


okay


2006 2011 2016


0 0 0


0 0 0


2006 2011 2016


0 0 0


0 0 0
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Residential Sector Achievable Action Worksheet: R2 - Efficient Fireplaces, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


98 720


0 424 1,274


Most Likely


Upper


0


Economic Savings 470


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


58


0 271 919 0 27 92 0 28 97


50


2006 2011 20162016 2006 20112016


50 0


Fireplace 100%


Technology


0


2006


Fireplace 100%


20112006


0 50


30


2011 2016


0 5 30 0


2006 2011 2016


        315      1,085      1,838 


0 5


2006 2011


0 54


25 25


551 55 0 6


0 25


2016


5 50 30


2011 20112016 20062006


N/A N/A N/A


2.9 2.9 2.9


N/A


0.0


N/A


0.0


5 5 5


okay okay okay


5


okay


Fireplace 100% Fireplace 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


7 40222 37664 22 13


20162011


All


6 38


3 3 3 3 3


Existing Detached Existing Attached


        107 


Existing Other


66% 7% 7%


113          32 193


1,629 2,770


Eco Savings (thousand 
GJ/yr)


2011 2016


          31         184 


2006


23


2006


32 32 31 3


Existing Low Rise


14%


2006 2011 2016


          64         224         384 


Dwellings


46 79


7 7 7


2016


0 10 10


30 30


2006 2011 2016


0 22 38


0 67 115


Existing High Rise


6%


2006 2011 2016


          29         100         171 


Dwellings


6 20 35


3 3 3


All


Technology % of Eco


Fireplace 100%


5


okay


2006 2011 2016


0 10 10


0 30 30


2006 2011 2016


0 10 17


0 30 51
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Residential Sector Achievable Action Worksheet: R2 - Efficient Fireplaces, New


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 1 1


0 1 2


0 5 5


2006 2011 2016


2006 2011 2016


0 3 3


5


okay


All


Technology % of Eco


Fireplace 100%


1 4 8


1 1 1


            6           21           40 


Dwellings


New High Rise


5%


2006 2011 2016


0 1 3


0 2 5


5 5


2006 2011 2016


2016


0 3 3


9 19


1 1 2


          12           46           92 


Dwellings


New Low Rise


11%


2006 2011 2016


8 9 12 1


438 854


Eco Savings (thousand 
GJ/yr)


2011 2016


          11           80 


2006


5


2006


New Detached New Attached


          42 


New Other


69% 9% 6%


24            6 50


20162011


All


2 16


1 2 1 1 1


Dwellings DwellingsDwellings


1 1062 12116 9 3


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Fireplace 100% Fireplace 100%


5 5 5


okay okay okay


5


okay


N/A N/A N/A


2.9 2.9 2.9


N/A


0.0


N/A


0.0


2016


10 100 30


2011 20112016 20062006


0 31


25 25


178 24 0 2


0 25


0 4


2006 2011


2006 2011 2016


          79         305         592 


2006


0 50


30


2011 2016


0 10 30 0


Fireplace 100%


Technology


0


2006


Fireplace 100%


2011


50


2006 2011 20162016 2006 20112016


50 0


15


0 76 296 0 10 40 0 6 25


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 114


39 221


0 96 368
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Residential Sector Achievable Action Worksheet: R3 - Efficient DHW Eqpt, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 4 15


0 19 75


0 20 50


2006 2011 2016


2006 2011 2016


0 4 10


DHW Heaters 82%


2


okay


All


Technology % of Eco


DHW Boilers 18%


13 46 70


7 7 5


          18           95         150 


Dwellings


Existing High Rise


8%


2006 2011 2016


0 4 17


0 21 84


20 50


2006 2011 2016


2016


0 4 10


111 168


16 16 11


          21         107         168 


Dwellings


Existing Low Rise


9%


2006 2011 2016


0 9 12 0


860 1,874


Eco Savings (thousand 
GJ/yr)


2011 2016


           -             49 


2006


0


2006


Existing Detached Existing Attached


          20 


Existing Other


80% 3% 0%


0           -   0


20162011


All


0 6


0 1 0 0 0


Dwellings DwellingsDwellings


0 046 1080 2 32


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Integrated Htg 
& DHW


100% Integrated Htg 
& DHW


100%


14 8 0


okay okay okay


1


okay


2.0 1.2 0.0


3.3 5.5 0.0


2.1


2.1


2.1


2.1


2016


0 00 0


2011 20112016 20062006


0 0


1 0


15 0 0 0


0 1


0 0


2006 2011


2006 2011 2016


           -           639      1,508 


2006


0 2


1


2011 2016


0 0 1 0


Integrated Htg 
& DHW


100%


Technology


0


2006


DHW Boilers 18%


DHW Heaters 82%


2011


0


2006 2011 20162016 2006 20112016


2 0


0


0 6 30 0 0 1 0 0 0


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 39


8 47


0 47 190
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Residential Sector Achievable Action Worksheet: R3 - Efficient DHW Eqpt, New


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 5


0 1 10


Most Likely


Upper


0


Economic Savings 0


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


0


0 1 9 0 0 0 0 0 0


0


2006 2011 20162016 2006 20112016


2 0


Integrated Htg 
& DHW


100%


Technology


0


2006


DHW Boilers 0%


DHW Heaters 0%


20112006


0 2


1


2011 2016


0 0 1 0


2006 2011 2016


           -           109         471 


0 0


2006 2011


0 0


1 0


5 0 0 0


0 1


2016


0 00 0


2011 20112016 20062006


1.6 1.2 0.0


4.2 5.4 0.0


0.0


0.0


0.0


0.0


10 9 0


okay okay okay


0


okay


Integrated Htg 
& DHW


100% Integrated Htg 
& DHW


100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


0 011 470 1 0


20162011


All


0 3


0 0 0 0 0


New Detached New Attached


            5 


New Other


95% 5% 0%


0           -   0


114 494


Eco Savings (thousand 
GJ/yr)


2011 2016


           -             23 


2006


0


2006


0 2 7 0


New Low Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0


0 0 0


2016


0 10 14


12 16


2006 2011 2016


0 0 0


0 0 0


New High Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0 0


0 0 0


All


Technology % of Eco


DHW Boilers 0%


DHW Heaters 0%


0


okay


2006 2011 2016


0 10 14


0 12 16


2006 2011 2016


0 0 0


0 0 0
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Residential Sector Achievable Action Worksheet: R4 -  DHW Load Reduction, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


124 232


0 248 463


Most Likely


Upper


0


Economic Savings 876


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


22


0 198 365 0 19 36 0 22 44


60


2006 2011 20162016 2006 20112016


60 0


Low Flow 66%


Technology


0


2006


Low Flow 100%


Pipe Wrap 0%


20112006


0 60


30


2011 2016


0 15 30 0


2006 2011 2016


        714         660         608 


0 10


2006 2011


0 99


30 30


182 18 0 11


0 30


2016


15 150 30


2011 20112016 20062006


4.1 3.4 4.0


0.9 1.1 0.9


1.7


2.2


1.7


2.2


2 1 2


okay okay okay


1


okay


Low Flow 66%


Pipe Wrap 35%


Low Flow 65%


Pipe Wrap 34% Pipe Wrap 34%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


44 43380 350412 44 15


20162011


All


47 41


0 0 22 0 0


Detached Attached


          63 


Other


79% 8% 10%


74          74 74


826 772


Eco Savings (thousand 
GJ/yr)


2011 2016


          68           59 


2006


43


2006


206 0 0 23


Low Rise


2%


2006 2011 2016


          10           15           16 


Dwellings


22 23


7 1 0


2016


0 15 30


30 60


2006 2011 2016


0 2 5


0 5 10


High Rise


2%


2006 2011 2016


            9           14           15 


Dwellings


13 19 21


7 1 0


All


Technology % of Eco


Low Flow 100%


Pipe Wrap 0%


1


okay


2006 2011 2016


0 15 30


0 30 60


2006 2011 2016


0 2 4


0 4 9
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Residential Sector Achievable Action Worksheet: R4 - DHW Load Reduction, New


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 0 0


0 0 0


0 0 0


2006 2011 2016


2006 2011 2016


0 0 0


0


okay


All


Technology % of Eco


0 0 0


0 0 0


           -              -              -   


Dwellings


High Rise


0%


2006 2011 2016


0 0 0


0 0 0


0 0


2006 2011 2016


2016


0 0 0


0 0


0 0 0


           -              -              -   


Dwellings


Low Rise


0%


2006 2011 2016


9 9 9 1


48 85


Eco Savings (thousand 
GJ/yr)


2011 2016


            1             9 


2006


6


2006


Detached Attached


            5 


Other


81% 11% 8%


4            1 7


20162011


All


2 17


1 2 1 1 1


Dwellings DwellingsDwellings


1 1163 10817 10 0


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Pipe Wrap 100% Pipe Wrap 100%


1 1 1


okay okay okay


0


okay


4.2 3.5 4.1


0.6 0.7 0.6


2.6


0.0


2.6


0.0


2016


50 500 50


2011 20112016 20062006


0 20


100 100


34 5 0 2


0 100


0 3


2006 2011


2006 2011 2016


          11           40           69 


2006


0 100


50


2011 2016


0 50 50 0


Pipe Wrap 100%


Technology


0


2006 2011


100


2006 2011 20162016 2006 20112016


100 0


3


0 40 69 0 5 9 0 4 7


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 13


24 42


0 48 85
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Residential Sector Achievable Action Worksheet: R5 - DHW Heat Recovery and Heat Traps, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 1 1


0 1 1


0 3 3


2006 2011 2016


2006 2011 2016


0 2 2


Heat Trap 73%


5


okay


All


Technology % of Eco


Heat 
Recovery


27%


4 7 9


2 1 0


          21           36           44 


Dwellings


High Rise


4%


2006 2011 2016


0 1 1


0 1 1


3 3


2006 2011 2016


2016


0 2 2


8 10


2 1 0


          24           40           49 


Dwellings


Low Rise


4%


2006 2011 2016


234 0 0 26


1,221 1,157


Eco Savings (thousand 
GJ/yr)


2011 2016


          96           84 


2006


51


2006


Detached Attached


          90 


Other


75% 7% 9%


109        110 109


20162011


All


53 46


0 0 26 0 0


Dwellings DwellingsDwellings


51 51433 399469 50 5


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Heat Trap 100% Heat Trap 100%


2 2 2


okay okay okay


5


okay


1.6 1.3 1.6


2.8 3.4 2.9


1.1


4.4


1.1


4.4


2016


2 20 2


2011 20112016 20062006


0 19


3 3


17 2 0 2


0 3


0 2


2006 2011


2006 2011 2016


     1,023         945         872 


2006


0 3


2


2011 2016


0 2 2 0


Heat Trap 100%


Technology


0


2006


Heat 
Recovery


27%


Heat Trap 73%


2011


3


2006 2011 20162016 2006 20112016


3 0


2


0 28 26 0 3 3 0 3 3


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 1,273


24 23


0 37 35
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Residential Sector Achievable Action Worksheet: R6 - Efficient Appliances, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 20 36


0 24 43


0 39 52


2006 2011 2016


2006 2011 2016


0 33 44


Dishwasher 10%


2


okay


All


Technology % of Eco


Washer 90%


8 36 49


4 6 3


          13           60           82 


Dwellings


Existing High Rise


3%


2006 2011 2016


0 22 40


0 26 47


39 52


2006 2011 2016


2016


0 33 44


39 53


4 6 3


          14           66           91 


Dwellings


Existing Low Rise


3%


2006 2011 2016


106 80 22 13


2,366 2,830


Eco Savings (thousand 
GJ/yr)


2011 2016


          63         219 


2006


66


2006


Existing Detached Existing Attached


        184 


Existing Other


77% 8% 9%


197          63 252


20162011


All


25 89


10 3 11 9 4


Dwellings DwellingsDwellings


21 84611 719212 74 8


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Washer 90%


Dishwasher 10%


Washer 90%


Dishwasher 10% Dishwasher 10%


3 2 3


okay okay okay


2


okay


1.6 1.3 1.5


2.4 3.0 2.5


0.9


4.4


0.9


4.4


2016


46 460 68


2011 20112016 20062006


0 855


59 59


1480 149 0 91


0 59


0 85


2006 2011


2006 2011 2016


        646      1,858      2,186 


2006


0 81


68


2011 2016


0 46 68 0


Washer 90%


Technology


0


2006


Washer 90%


Dishwasher 10%


2011


81


2006 2011 20162016 2006 20112016


81 0


170


0 1093 1760 0 108 177 0 116 203


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 799


1,071 1,876


0 1,366 2,228
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Residential Sector Achievable Action Worksheet: R6 - Efficient Appliances, New


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


183 606


0 234 720


Most Likely


Upper


0


Economic Savings 35


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


44


0 190 573 0 26 81 0 15 52


81


2006 2011 20162016 2006 20112016


81 0


Washer 90%


Technology


0


2006


Washer 90%


Dishwasher 10%


20112006


0 81


68


2011 2016


0 46 68 0


2006 2011 2016


          29         322         712 


0 20


2006 2011


0 148


59 59


482 68 0 12


0 59


2016


46 460 68


2011 20112016 20062006


1.5 1.2 1.5


2.5 3.1 2.6


0.8


4.6


0.8


4.6


3 2 3


okay okay okay


2


okay


Washer 90%


Dishwasher 10%


Washer 90%


Dishwasher 10% Dishwasher 10%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


1 23109 24110 18 0


20162011


All


1 42


3 5 0 2 3


New Detached New Attached


          43 


New Other


79% 11% 7%


26            2 65


400 904


Eco Savings (thousand 
GJ/yr)


2011 2016


            4         101 


2006


9


2006


5 20 26 1


New Low Rise


2%


2006 2011 2016


            0             4           14 


Dwellings


3 9


0 1 1


2016


0 33 44


39 52


2006 2011 2016


0 1 6


0 2 7


New High Rise


1%


2006 2011 2016


            0             4           13 


Dwellings


0 2 8


0 0 1


All


Technology % of Eco


Washer 90%


Dishwasher 10%


2


okay


2006 2011 2016


0 33 44


0 39 52


2006 2011 2016


0 1 6


0 1 7
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Residential Sector Achievable Action Worksheet: R7 - Efficient Windows


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


402 972


0 483 1,296


Most Likely


Upper


0


Economic Savings 236


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


0


0 427 1123 0 56 173 0 0 0


100


2006 2011 20162016 2006 20112016


100 0


Windows 100%


Technology


0


2006


N/A 100%


20112006


0 100


75


2011 2016


0 50 75 0


2006 2011 2016


        212         711      1,123 


0 47


2006 2011


0 356


60 60


842 130 0 0


0 60


2016


50 500 75


2011 20112016 20062006


1.2 0.9 0.0


6.6 8.1 0.0


0.0


0.0


0.0


0.0


15 8 0


okay okay okay


0


okay


Windows 100% Windows 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


0 047 7414 11 0


20162011


All


3 21


2 2 0 0 0


New Detached New Attached


          94 


New Other


87% 13% 0%


0           -   0


805 1,296


Eco Savings (thousand 
GJ/yr)


2011 2016


          24         173 


2006


0


2006


7 7 5 1


New Low Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0


0 0 0


2016


0 0 0


0 0


2006 2011 2016


0 0 0


0 0 0


New High Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0 0


0 0 0


All


Technology % of Eco


N/A 100%


0


okay


2006 2011 2016


0 0 0


0 0 0


2006 2011 2016


0 0 0


0 0 0
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Residential Sector Achievable Action Worksheet: R8 - Air Sealing, Existing


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 0 0


0 0 0


0 0 0


2006 2011 2016


2006 2011 2016


0 0 0


0


okay


All


Technology % of Eco


N/A 100%


0 0 0


0 0 0


           -              -              -   


Dwellings


High Rise


0%


2006 2011 2016


0 0 0


0 0 0


0 0


2006 2011 2016


2016


0 0 0


0 0


0 0 0


           -              -              -   


Dwellings


Low Rise


0%


2006 2011 2016


11 8 6 0


729 1,085


Eco Savings (thousand 
GJ/yr)


2011 2016


           -              -   


2006


0


2006


Detached Attached


           -   


Other


100% 0% 0%


0           -   0


20162011


All


0 0


0 0 0 0 0


Dwellings DwellingsDwellings


0 064 9522 0 0


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Air Sealing 100% Air Sealing 100%


11 0 0


okay okay okay


0


okay


1.0 0.0 0.0


7.3 0.0 0.0


0.0


0.0


0.0


0.0


2016


0 00 0


2011 20112016 20062006


0 36


0 0


109 0 0 0


0 10


0 0


2006 2011


2006 2011 2016


        254         729      1,085 


2006


0 0


0


2011 2016


0 5 10 0


Air Sealing 100%


Technology


0


2006


N/A 100%


2011


0


2006 2011 20162016 2006 20112016


15 0


0


0 73 163 0 0 0 0 0 0


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 254


36 109


0 73 163
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Residential Sector Achievable Action Worksheet: R8 - Air Sealing, New


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


9 74


0 23 124


Most Likely


Upper


0


Economic Savings 8


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


0


0 23 124 0 0 0 0 0 0


0


2006 2011 20162016 2006 20112016


50 0


Air Sealing 100%


Technology


0


2006


N/A 100%


20112006


0 0


0


2011 2016


0 10 30 0


2006 2011 2016


            8           94         248 


0 0


2006 2011


0 9


0 0


74 0 0 0


0 25


2016


0 00 0


2011 20112016 20062006


1.0 0.0 0.0


7.1 0.0 0.0


0.0


0.0


0.0


0.0


9 0 0


okay okay okay


0


okay


Air Sealing 100% Air Sealing 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


0 011 281 0 0


20162011


All


0 0


0 0 0 0 0


Detached Attached


           -   


Other


100% 0% 0%


0           -   0


94 248


Eco Savings (thousand 
GJ/yr)


2011 2016


           -              -   


2006


0


2006


0 2 3 0


Low Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0


0 0 0


2016


0 0 0


0 0


2006 2011 2016


0 0 0


0 0 0


High Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0 0


0 0 0


All


Technology % of Eco


N/A 100%


0


okay


2006 2011 2016


0 0 0


0 0 0


2006 2011 2016


0 0 0


0 0 0
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Residential Sector Achievable Action Worksheet: R9 - Integrated Design of New Buildings


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0 17 63


0 34 126


0 20 40


2006 2011 2016


2006 2011 2016


0 10 20


DHW 10%


50


okay


All


Technology % of Eco


Heating 90%


2 6 6


1 1 0


          42         169         316 


Dwellings


High Rise


58%


2006 2011 2016


0 10 45


0 19 91


20 40


2006 2011 2016


2016


0 10 20


14 15


3 2 0


          10           96         227 


Dwellings


Low Rise


42%


2006 2011 2016


0 0 0 0


264 542


Eco Savings (thousand 
GJ/yr)


2011 2016


           -              -   


2006


0


2006


Detached Attached


           -   


Other


0% 0% 0%


           -              -              -   


20162011


All


0 0


0 0 0 0 0


Dwellings DwellingsDwellings


0 00 00 0 5


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


N/A 100% N/A 100%


0 0 0


okay okay okay


15


okay


0.0 0.0 0.0


0.0 0.0 0.0


1.2


4.1


1.2


4.1


2016


0 00 0


2011 20112016 20062006


0 0


0 0


0 0 0 0


0 0


0 0


2006 2011


2006 2011 2016


           -              -              -   


2006


0 0


0


2011 2016


0 0 0 0


N/A 100%


Technology


0


2006


Heating 84%


DHW 16%


2011


0


2006 2011 20162016 2006 20112016


0 0


0


0 0 0 0 0 0 0 0 0


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Savings 53


26 108


0 53 217


Marbek Resource Consultants Residential Page E-15







Residential Sector Achievable Action Worksheet: R10 - Building Operations


Sub Sector


Approx % of Action 
Savings


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Savings


Approx Svgs/ Dwelling 
(GJ/yr)
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Eco svgs)


Most Likely


Upper


Action Savings, by Year 
(thousand GJ/yr)


Most Likely


Upper


30 39


0 51 65


Most Likely


Upper


0


Economic Savings 54


2006 2011 2016Total Savings, by Year 
(thousand GJ/yr)


0


0 0 0 0 0 0 0 0 0


0


2006 2011 20162016 2006 20112016


0 0


N/A 100%


Technology


0


2006


Building 
Operations


100%


20112006


0 0


0


2011 2016


0 0 0 0


2006 2011 2016


           -              -              -   


0 0


2006 2011


0 0


0 0


0 0 0 0


0 0


2016


0 00 0


2011 20112016 20062006


0.0 0.0 0.0


0.0 0.0 0.0


1.1


4.5


1.1


4.5


0 0 0


okay okay okay


1


okay


N/A 100% N/A 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


0 00 00 0 33


20162011


All


0 0


0 0 0 0 0


Detached Attached


           -   


Other


0% 0% 0%


0           -   0


202 261


Eco Savings (thousand 
GJ/yr)


2011 2016


           -              -   


2006


0


2006


0 0 0 0


Low Rise


48%


2006 2011 2016


          26           97         125 


Dwellings


115 164


16 16 10


2016


0 15 15


25 25


2006 2011 2016


0 15 19


0 24 31


High Rise


52%


2006 2011 2016


          28         105         135 


Dwellings


16 54 78


8 8 5


All


Technology % of Eco


Building 
Operations


100%


2


okay


2006 2011 2016


0 15 15


0 25 25


2006 2011 2016


0 16 20


0 26 34
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Residential Sector Achievable Action Worksheet: RFC1 - Space Heating Fuel Choice, Existing


Sub Sector


Approx % of Action Gas 
Increase


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Gas Increase


Approx Increase/ 
Dwelling (GJ/yr)
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco increase)


Most Likely


Upper


Action Gas Increase, by 
Year (thousand GJ/yr)


Most Likely


Upper


0 0 0


0 0 0


0 70 70


2006 2011 2016


2006 2011 2016


0 25 25


0


okay


All


Technology % of Eco


N/A


0 0 0


0 0 0


           -              -              -   


Dwellings


High Rise


0%


2006 2011 2016


0 0 0


0 0 0


70 70


2006 2011 2016


2016


0 25 25


0 0


0 0 0


           -              -              -   


Dwellings


Low Rise


0%


2006 2011 2016


1 1 1 0


598 993


Natural Gas Increase 
(thousand GJ/yr)


2011 2016


          13           73 


2006


1


2006


Detached Attached


          44 


Other


86% 7% 7%


40          12 67


20162011


All


0 2


0 0 0 0 0


Dwellings DwellingsDwellings


0 18 142 1 0


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Heating 100% Heating 100%


63 40 60


okay okay okay


0


okay


3.1 3.0 3.1


-1.4 -1.8 -1.4


0.0


0.0


0.0


0.0


2016


25 250 25


2011 20112016 20062006


0 129


70 70


213 18 0 10


0 70


0 11


2006 2011


2006 2011 2016


        152         514         853 


2006


0 70


25


2011 2016


0 25 25 0


Heating 100%


Technology


0


2006


N/A


2011


70


2006 2011 20162016 2006 20112016


70 0


17


0 360 597 0 31 51 0 28 47


2006 2011 2016Total Gas Increase, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Increase 177


150 248


0 419 695
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Residential Sector Achievable Action Worksheet: RFC1 - Space Heating Fuel Choice, New


Sub Sector


Approx % of Action Gas 
Increase


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Gas Increase


Approx Increase/ 
Dwelling (GJ/yr)
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco increase)


Most Likely


Upper


Action Gas Increase, by 
Year (thousand GJ/yr)


Most Likely


Upper


342 620


0 957 1,737


Most Likely


Upper


0


Economic Increase 357


2006 2011 2016Total Gas Increase, by Year 
(thousand GJ/yr)


21


0 816 1476 0 111 202 0 30 59


70


2006 2011 20162016 2006 20112016


70 0


Heating 100%


Technology


0


2006


N/A


20112006


0 70


25


2011 2016


0 25 25 0


2006 2011 2016


        306      1,165      2,109 


0 40


2006 2011


0 291


70 70


527 72 0 11


0 70


2016


25 250 25


2011 20112016 20062006


1.7 1.6 1.7


10.4 7.5 10.0


0.0


0.0


0.0


0.0


48 46 48


okay okay okay


0


okay


Heating 100% Heating 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


0 224 446 3 0


20162011


All


1 6


1 1 0 0 0


Detached Attached


        158 


Other


85% 12% 3%


43          10 84


1,367 2,481


Natural Gas Increase 
(thousand GJ/yr)


2011 2016


          42         288 


2006


1


2006


3 4 4 0


Low Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0


0 0 0


2016


0 0 0


0 0


2006 2011 2016


0 0 0


0 0 0


High Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0 0


0 0 0


All


Technology % of Eco


N/A


0


okay


2006 2011 2016


0 0 0


0 0 0


2006 2011 2016


0 0 0


0 0 0
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Residential Sector Achievable Action Worksheet: RFC2 - DHW Fuel Choice, New


Sub Sector


Approx % of Action Gas 
Increase


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Gas Increase


Approx Increase/ 
Dwelling (GJ/yr)
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco increase)


Most Likely


Upper


Action Gas Increase, by 
Year (thousand GJ/yr)


Most Likely


Upper


0 0 0


0 0 0


0 0 0


2006 2011 2016


2006 2011 2016


0 0 0


0


okay


All


Technology % of Eco


N/A


0 0 0


0 0 0


           -              -              -   


Dwellings


High Rise


0%


2006 2011 2016


0 0 0


0 0 0


0 0


2006 2011 2016


2016


0 0 0


0 0


0 0 0


           -              -              -   


Dwellings


Low Rise


0%


2006 2011 2016


5 6 6 1


1,011 1,833


Natural Gas Increase 
(thousand GJ/yr)


2011 2016


          36         261 


2006


3


2006


Detached Attached


        140 


Other


80% 14% 6%


60          14 109


20162011


All


2 15


1 1 0 0 0


Dwellings DwellingsDwellings


1 640 7310 8 0


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Heating 100% Heating 100%


20 18 20


okay okay okay


0


okay


1.2 1.1 1.1


-10.6 -16.0 -11.5


0.0


0.0


0.0


0.0


2016


0 00 0


2011 20112016 20062006


0 0


0 0


0 0 0 0


0 0


0 0


2006 2011


2006 2011 2016


        201         810      1,463 


2006


0 0


0


2011 2016


0 0 0 0


Heating 100%


Technology


0


2006


N/A


2011


0


2006 2011 20162016 2006 20112016


0 0


0


0 0 0 0 0 0 0 0 0


2006 2011 2016Total Gas Increase, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Increase 251


0 0


0 0 0
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Residential Sector Achievable Action Worksheet: RFC3 - Cooking Fuel Choice, New


Sub Sector


Approx % of Action Gas 
Increase


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Gas Increase


Approx Increase/ 
Dwelling (GJ/yr)
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco increase)


Most Likely


Upper


Action Gas Increase, by 
Year (thousand GJ/yr)


Most Likely


Upper


62 195


0 124 391


Most Likely


Upper


0


Economic Increase 584


2006 2011 2016Total Gas Increase, by Year 
(thousand GJ/yr)


11


0 84 270 0 11 35 0 7 21


20


2006 2011 20162016 2006 20112016


20 0


Cooking 100%


Technology


0


2006


Cooking 100%


20112006


0 20


10


2011 2016


0 5 10 0


2006 2011 2016


        361         836      1,351 


0 6


2006 2011


0 42


10 10


135 18 0 3


0 10


2016


5 50 10


2011 20112016 20062006


1.1 1.1 1.1


0.0 0.0 0.0


1.1


0.0


1.1


0.0


9 7 8


okay okay okay


7


okay


Cooking 100% Cooking 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


4 1397 15742 16 14


20162011


All


8 25


2 2 2 1 1


Detached Attached


        110 


Other


69% 9% 5%


67          30 106


1,239 1,954


Natural Gas Increase 
(thousand GJ/yr)


2011 2016


          53         176 


2006


8


2006


21 11 12 4


Low Rise


11%


2006 2011 2016


          98         157         223 


Dwellings


23 32


7 2 2


2016


0 5 10


10 20


2006 2011 2016


0 8 22


0 16 45


High Rise


5%


2006 2011 2016


          43           69           98 


Dwellings


6 10 14


3 1 1


All


Technology % of Eco


Cooking 100%


7


okay


2006 2011 2016


0 5 10


0 10 20


2006 2011 2016


0 3 10


0 7 20
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Residential Sector Achievable Action Worksheet: RFC4 - Dryer Fuel Choice, Existing


Sub Sector


Approx % of Action Gas 
Increase


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Gas Increase


Approx Increase/ 
Dwelling (GJ/yr)
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco increase)


Most Likely


Upper


Action Gas Increase, by 
Year (thousand GJ/yr)


Most Likely


Upper


80 271


0 161 543


Most Likely


Upper


0


Economic Increase 223


2006 2011 2016Total Gas Increase, by Year 
(thousand GJ/yr)


31


0 129 434 0 14 47 0 18 62


42


2006 2011 20162016 2006 20112016


42 0


Heating 100%


Technology


0


2006


N/A


20112006


0 42


21


2011 2016


0 10.5 21 0


2006 2011 2016


        179         615      1,034 


0 7


2006 2011


0 65


21 21


217 23 0 9


0 21


2016


10.5 10.50 21


2011 20112016 20062006


1.3 1.2 1.3


13.8 19.1 14.4


0.0


0.0


0.0


0.0


4 3 4


okay okay okay


0


okay


Heating 100% Heating 100%


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Dwellings DwellingsDwellings


6 36146 24643 19 0


20162011


All


5 33


3 3 3 3 3


Detached Attached


          65 


Other


80% 9% 11%


86          25 147


767 1,292


Natural Gas Increase 
(thousand GJ/yr)


2011 2016


          19         111 


2006


21


2006


21 21 20 3


Low Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0


0 0 0


2016


0 10.5 21


21 42


2006 2011 2016


0 0 0


0 0 0


High Rise


0%


2006 2011 2016


           -              -              -   


Dwellings


0 0 0


0 0 0


All


Technology % of Eco


N/A


0


okay


2006 2011 2016


0 10.5 21


0 21 42


2006 2011 2016


0 0 0


0 0 0
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Residential Sector Achievable Action Worksheet: RFC4 - Dryer Fuel Choice, New


Sub Sector


Approx % of Action Gas 
Increase


Participant Definition


Total Applicable 
Dwellings (‘000s)
Annual Applicable 
Dwellings (‘000s)


Prime Target


Major Technologies &


Contribution to 
Economic Gas Increase


Approx Increase/ 
Dwelling (GJ/yr)
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Eco increase)


Most Likely


Upper


Action Gas Increase, by 
Year (thousand GJ/yr)


Most Likely


Upper


0 0 0


0 0 0


0 14 28


2006 2011 2016


2006 2011 2016


0 7 14


0


okay


All


Technology % of Eco


Cooking 100%


0 0 0


0 0 0


           -              -              -   


Dwellings


High Rise


0%


2006 2011 2016


0 0 0


0 0 0


14 28


2006 2011 2016


2016


0 7 14


0 0


0 0 0


           -              -              -   


Dwellings


Low Rise


0%


2006 2011 2016


23 12 13 4


524 843


Natural Gas Increase 
(thousand GJ/yr)


2011 2016


          29           94 


2006


9


2006


Detached Attached


          59 


Other


83% 11% 6%


34          15 54


20162011


All


9 28


2 2 2 1 1


Dwellings DwellingsDwellings


4 14106 17146 18 0


All


% of Eco Technology % of EcoTechnology % of Eco


All All


Technology % of Eco


Cooking 100% Cooking 100%


4 3 4


okay okay okay


0


okay


2.1 2.0 2.1


0.0 0.0 0.0


2.0


0.0


2.0


0.0


2016


7 70 14


2011 20112016 20062006


0 30


14 14


97 13 0 2


0 14


0 4


2006 2011


2006 2011 2016


        187         431         695 


2006


0 28


14


2011 2016


0 7 14 0


Cooking 100%


Technology


0


2006


Cooking 100%


2011


28


2006 2011 20162016 2006 20112016


28 0


8


0 60 195 0 8 26 0 5 15


2006 2011 2016Total Gas Increase, by Year 
(thousand GJ/yr)


Most Likely


Upper


0


Economic Increase 231


37 118


0 73 236
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EXECUTIVE SUMMARY 
 


 Background and Objectives 
 
This Conservation Potential Review (CPR) provides Terasen Gas with a comprehensive planning 
document that the company can use on an ongoing basis to: 
 
 Develop a long range energy efficiency and fuel choice strategy  
 Design and implement energy efficiency and fuel choice programs 
 Assess the impact of energy efficiency and fuel choice programs on both peak and annual 


load 
 Set annual energy efficiency and fuel choice targets and budgets. 


 
 Scope 


 
The scope of this study was designed to coincide as much as possible with the structure and 
approach of the BC Hydro CPR, which was completed in 2003. The intent was to ensure that: 
this study would benefit from the substantial body of information and modelling work prepared 
for BC Hydro as part of its Conservation Potential Review – Update 2002; and, the results of this 
study would enable the assessment of not only energy efficiency opportunities, but also 
opportunities where natural gas could cost effectively replace electricity in selected markets.  
 
Sector Coverage:  The study addresses three sectors: residential (Rate 1, plus Rate 2 and 3 
multi-unit buildings), commercial/institutional (Rate 2, 3 and 23 – non process loads) and 
manufacturing (Rate 5, 25, and Rate 3 and 23 – process loads).  Terasen’s 300 largest 
manufacturing accounts (Rate 7, 22 and 27) are outside the scope of this study.   
 
Geographical Coverage:  The study results are presented for the total Terasen Gas service 
region and for the three service areas of: Lower Mainland, Interior and Vancouver Island. 
 
Study Period:   The base year for this study is fiscal year FY 2003/04. The time period covered 
by this study is to FY 2015/16, with milestones at the intervening years of FY 2005/06 and FY 
2010/11.  
 
Technologies:   The study addresses both energy efficiency and fuel choice options. 
 


 Approach  
 
The detailed end use analysis of the commercial sector was conducted using two linked 
modelling platforms: CEEAM (Commercial Energy and Emissions Analysis Model), an in-
house, simulation model, developed in conjunction with Natural Resources Canada for 
modelling energy use in commercial-institutional building stock; and, CSEEM (Commercial 
Sector Energy End use Model), an in-house spreadsheet-based macro model. 
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The major steps involved in the analysis are shown in Exhibit E1 and are discussed in the 
following paragraphs. As illustrated, the results of this CPR study, and in particular the 
estimation of Achievable Potential, support on-going DSM planning work; however, it should be 
emphasized that the estimation of Achievable Potential is not synonymous with either the setting 
of specific program targets or with program design. 


 
Exhibit E1  


Study Approach 
Major Analytical Steps 


 
 Major Analytic Steps and Definitions 


 
This study employs numerous terms that are unique to analyses such as this one; below is a brief 
description of some of the most important terms.  
 
Base Year  The Base Year is the starting point for the analysis. It provides a detailed 


description of “where” and “how” energy is currently used in the existing 
commercial sector building stock. Building energy use simulations were 
undertaken for each of 15 large and medium building segments. Small 
commercial and the “Recreational and Other” segments were derived 
from the results of the modelled segments. 


 
Reference Case 
(includes Natural 
Conservation) 


The Reference Case estimates the expected level of natural gas 
consumption that would occur over the study period in the absence of 
new DSM program initiatives. It provides the point of comparison for the 
subsequent calculation of “economic” and “achievable” savings 
potentials. Creation of the Reference Case required the development of 


CPR Study


Base Year Calibration


Reference Case


Technology Assessment


Demand Impacts


Achievable Potential


Economic Potential
Energy Efficiency & Fuel Choice


Detailed Program Design


DSM Targets


On-going DSM work
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detailed profiles for new buildings in each of the building segments, 
estimation of the expected growth in building stock, and, finally an 
estimation of “natural” changes affecting energy consumption over the 
study period.  
 


Technology 
Assessment 
 


Energy efficiency and fuel choice options were identified that met the 
criteria, as outlined above in the study’s scope. Technology cost and 
performance data were compiled relative to the base line technology and 
the measure Total Resource Cost (TRC) was calculated for each option.  
 
The measure TRC calculates the net present value of energy savings that 
result from an investment in an efficiency or fuel choice technology or 
measure. The measure TRC is equal to its full or incremental capital cost 
(depending on application) plus any change (positive or negative) in the 
combined annual energy and O&M costs. This calculation includes, 
among others, the following inputs: the avoided natural gas and 
electricity supply costs, the life of the technology, and the selected 
discount rate, which in this analysis has been set at 8%.   
 


Economic Potential 
Forecasts  


The Economic Potential Forecast is the level of energy consumption that 
would occur if all equipment and building envelopes were upgraded to 
the level that is cost-effective, from Terasen Gas’s perspective, when 
using life-cycle costing with the long-run avoided cost of new natural gas 
supply. All the energy efficiency and fuel choice options included in the 
technology assessment that had a positive measure TRC were 
incorporated into the Economic Potential Forecast.  
 
Two economic potential forecasts were prepared: energy efficiency and  
fuel choice. 
 


Achievable Potential The Achievable Potential is the proportion of the savings identified in the 
Economic Potential Forecast that could realistically be achieved within 
the study period. Achievable Potential recognizes that it is practically 
difficult to induce customers to purchase and install all the energy 
efficiency or fuel choice options that meet the criteria defined by the 
Economic Potential Forecast. The results are presented as a range, 
defined as “Most Likely” and “ Upper”.  
 
Estimates provided were developed in a workshop involving Terasen Gas 
and BC Hydro energy efficiency program personnel, trade allies, selected 
external experts and the consulting team. 
 


Peak Day Load 
Impacts  


Load factors provided by Terasen Gas were used to derive peak-day load 
impacts from the energy consumption values contained in each of the 
potential estimates noted above. 
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 Results and Findings – Base Year and Reference Case Forecast 
 
Base Year Natural Gas Use  
 
In the base year of 2003/04, Terasen Gas’s commercial sector customers consumed about 
31,000,000 GJ of natural gas.  Exhibits E2 and E3, respectively, provide additional information 
on the major end uses and building segments where commercial sector natural gas consumption 
occurs. 
 
Exhibit E2 shows that space heating accounts for approximately 76% of the total commercial 
sector natural gas use. Domestic hot water heating (14%) followed by commercial cooking 
(10%) account for the remaining commercial natural gas use. A small amount of natural gas 
(<1%) is used in miscellaneous applications such as equipment sterilization in hospitals and 
outdoor swimming pool heating.   
 
Exhibit E3 shows that the small commercial segment together with the recreational and other 
segment account for just over 50% of commercial sector natural gas use. Among the large and 
medium building segments, universities and colleges, followed by large offices and large schools 
are the largest users. 
 


Exhibit E2  
Graphic of Base Year Natural Gas Consumption 


Distribution of Use by End Use  
Commercial Sector 


 


Commercial 
Cooking


10%


Hot Water 
Heating


14%


Space Heating
76%
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Exhibit E3 
Graphic of Base Year Natural Gas Consumption 


Distribution of Use by Building Segment  
Commercial Sector 


 


Small Commercial
43%


Recreational Facilities and 
Other
10%


Miscellaneous
5%


Nursing Homes
1%


Hospital
3%


Medium Hotel/Motel
1%


Large Hotel
3%


Food Retail
1%


Medium Non-food Retail
1%


Large Non-food Retail
4%


Medium Office
2%


Restaurant/Tavern
3%


Warehouse/Whsale
4%


Mixed Use
1%


Large Office
5%


University/College
6%


Medium School
4%


Large School
5%


 
 


Reference Case 
 
In the absence of continued demand side management (DSM) initiatives, the study estimates that 
natural gas consumption in the Commercial Sector will grow from the base year (FY 2003/04) 
consumption of approximately 31,000,000 GJ/yr. to about 36,000,000 GJ/yr. by FY 2010/11 and 
39,800,00 GJ/yr. by FY 2015/16. This represents an overall growth of about 17% in the period. 
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 Results and Findings – Energy Efficiency 
 


A summary of the levels of annual natural gas consumption contained in each of the energy 
efficiency forecasts, by milestone year, is presented in Exhibit E4 and discussed briefly in the 
paragraphs below. 


 
Exhibit E4  


Summary of Forecast Results (thousand GJ/yr.) 
- Energy Efficiency- 


 


Most 
Likely


Upper


2003/4 31,011 31,011
2005/6 32,238
2010/11 35,898 31,158 4,739 1,010 1,276
2015/6 39,820 32,767 7,053 2,211 2,897


Economic
Achievable


Potential Annual Savings 
(thousands of GJ/yr.)


Annual Consumption (thousands of GJ/yr.)
Commercial Sector


Base Year EconomicReference 
Case
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Economic Potential Forecast – Energy Efficiency Scenario 
 
Under the conditions of the Economic Potential Forecast – Energy Efficiency Scenario, the study 
estimated that consumption in the commercial sector would decline to about 32,800,000 GJ/yr. 
by FY 2015/16. Annual savings relative to the Reference Case are about 7,053,000 GJ/yr. or 
about 18 %. The Economic Potential annual savings are about 4,739,000 GJ/yr. in FY 2010/11.  
 
Achievable Potential – Energy Efficiency Scenario 
 
The natural gas savings opportunities identified in the Economic Potential Forecast were 
“bundled”, by end use, into a set of “Actions” reflecting a way in which initiatives may be 
undertaken. A brief profile was developed for each of the identified Actions. The Action Profiles 
provided a “high-level” logic framework that guided participant discussions in a full-day 
workshop. The results are presented in Exhibit E5 by Action and by milestone year.   
 
The most significant Achievable Savings opportunities were in the Actions that addressed energy 
efficient new construction and the replacement of standard efficiency boilers with condensing 
models in existing buildings.  
 


Exhibit E5 
Summary of Achievable Savings – Energy Efficiency 


For Total Terasen Gas Service Area by Action and Milestone Year 


 
Peak Day Load Impact – Achievable Energy Efficiency Scenarios 
 
As illustrated in Exhibit E6, the peak day savings in FY 2015/16 associated with the preceding 
achievable energy efficiency scenarios range from a decrease of about 13,200 GJ/day 
(Achievable – Most Likely) to a decrease of approximately 17,300 GJ/day (Achievable - Upper) 
for the total Terasen Gas service region. 


Action Most Likely Upper Most Likely Upper


196 288 505 764 23%
C2 - Improved Boilers, New 135 139 203 165 9%
C3 - Improved Boilers, Existing 316 339 585 665 26%


41 68 82 136 4%
50 83 100 166 5%
4 5 13 19 1%
8 13 67 97 3%


23 41 45 82 2%
C8 - Small Commercial Efficiency Initiative 187 238 492 649 22%
C9 - Recreational and Other Efficiency Initiative 50 63 117 154 5%


1,010 1,276 2,211 2,897 100%


Service Region


Total TG Service Region


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2010/11 2015/16


C1 - Energy Eff. New Construction


C4 - Next Gen. BAS, Existing


C7 - Hot Water Reduction for Food Prep, Existing


C5 - Recommissioning, Existing
C6 - EE Food Prep, New
C6 - EE Food Prep, Existing


% of Total 
2015/16
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Exhibit E6 
Summary of Peak Day Load Impacts – Energy Efficiency 


For Total Terasen Gas Service Area  
by Scenario and Milestone Year  


 
Peak Day Saving by Milestone Year & 


Scenario (GJ) Service Region & 
Scenario 


2010/11 2015/16 
Total Terasen Gas   
Achievable – Most Likely 7,634 13,216 
Achievable – Upper 9,659 17,279 


 
Greenhouse Gas Emission Reduction 
 
The natural gas savings associated with each of the achievable potential scenarios would also 
result in a significant reduction of greenhouse gas emissions.  Under the Most Likely scenario, 
the GHG reductions are estimated to be approximately 51,200 tonnes/year in FY 2010/11, 
increasing to approximately 112,100 tonnes/year by FY 2015/16. 


 
 Results and Findings – Fuel Choice 


 
A summary of the levels of annual natural gas consumption contained in each of the fuel choice 
forecasts, by milestone year, is presented in Exhibit E7 and discussed briefly in the paragraphs 
below. 


Exhibit E7 
Summary of Forecast Results (thousand GJ/yr.) 


– Fuel Choice – 


 
Economic Potential Forecast – Fuel Choice Scenario 
 
Under the Fuel Choice Scenario, natural gas consumption grows to 41,800,000 GJ/yr. by FY 
2015/16, an increase of approximately 2,000,000 GJ/yr., or about 5% relative to the Reference 
Case.  This growth in natural gas consumption would be offset by a decrease of about 360 
GWh/yr. in electricity use.   
 


Most Likely Upper


2003/04 31,011 31,011
2005/06 32,238
2010/11 35,898 37,047 1,150 0 0
2015/16 39,820 41,849 2,029 0 0


Annual Consumption (thousands/yr.) Potential Annual Increase
Commercial Sector (thousand GJ/yr.)


Economic AchievableMilestone 
Year Base Year Reference 


Case Economic
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At the avoided supply costs for natural gas and electricity, the economic impact for British 
Columbia would be a net energy avoided cost of approximately $10.7 million dollars per year by 
the milestone year FY 2015/16. 
 
Achievable Potential – Fuel Choice Scenario 
 
Participants at the one-day Achievable Potential workshop concluded that none of the fuel choice 
opportunities identified in the Economic Potential Forecast is achievable.  This conclusion 
recognized that natural gas already has a large share of the applicable space and water heating 
loads in this sector and, that the associated technical and financial constraints in the remaining 
sub markets precluded further increases in natural gas market share. 
 


 Summary of Findings 
 
The study findings confirm the existence of significant potential cost-effective natural gas 
efficiency improvements in B.C.’s commercial sector. In the “Most Likely” and “Upper” 
achievable scenarios those energy efficiency improvements would provide between 2,200,000 
and 2,900,000 GJ/yr. of savings in FY 2015/16 as well as peak day load reductions of 
approximately 13,000 to 17,000 GJ/day.  
 
The study notes that the majority of the energy savings opportunities identified for this sector 
involve two measures: 
 
 Integrated designs for new construction 
 Condensing space and water heating systems in both new and existing buildings. 


 
The study concludes that if these measures are to realize their full market potential, then there is 
need for better training and on-going support to building owners and operators as well as 
building developers and design professionals.  
 


 Interpretation of Results 
 
The study findings outlined above could have significant implications for Terasen Gas. If the 
cost effective DSM measures identified in this study are pursued by Tersasen Gas, then: 
 
 A significant increase in annual DSM investment in program and incentive funding 


by Terasen Gas and its delivery partners would be required; this increase would be 
in the range of 3 to 5 times current levels. This increased level of DSM investment 
would be consistent with current investment levels in other Canadian jurisdictions, such 
as Ontario.  


 
 Interactions between Terasen Gas and its customers would increase very 


significantly. For example, under the most likely achievable scenario, over 2000 Terasen 
Gas commercial customers would participate by FY 2015/16. 
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 Annual GHG offsets from commercial sector natural gas savings could reach 50 to 
65 kilotonnes. At the estimated price range of $10 to $15 per tonne, these offsets could 
have an annual market value in the range of $0.5 million to about $1 million. 


 
The current Terasen Gas DSM incentive mechanism provides an allowable return of 5% of the 
Total Resource Cost (TRC). The DSM measures identified for this sector, when combined with 
those identified in the residential and manufacturing sector reports, could result in a larger scale 
DSM effort that might have a TRC value of $30 million, or more. A TRC value of $30 million 
would provide a $1.5 million annual payment through the DSM incentive mechanism.  If the 
utility was to apply for increased DSM funding levels, a larger DSM incentive mechanism or 
equivalent shared savings mechanism could also be considered. 
 
 
 







 


 


Table of Contents 


EXECUTIVE SUMMARY ........................................................................................................... I 


1. INTRODUCTION..............................................................................................................1 


1.1 Background and Objectives .....................................................................................1 
1.2 Study Scope .............................................................................................................1 
1.3 Definitions................................................................................................................1 
1.4 Overview of Approach.............................................................................................3 
1.5 Analytical Models....................................................................................................5 
1.6  This Report...............................................................................................................6 


2. BASE YEAR NATURAL GAS USE................................................................................7 


2.1 Introduction..............................................................................................................7 
2.2 Segmentation of Commercial and Institutional Building Stock ..............................7 
2.3 Development of Detailed Technical Profiles for Existing Buildings ......................9 
2.4 Derivation of Fuel Share Data ...............................................................................15 
2.5 Segmentation of Terasen Sales Data......................................................................16 
2.6 Reconciliation of BC Hydro and Terasen Gas Sales .............................................19 
2.7 Summary of Base Year Energy Use ......................................................................21 


3. REFERENCE CASE .......................................................................................................26 


3.1 Introduction............................................................................................................26 
3.2 Development of Detailed Profiles—New Buildings..............................................26 
3.3 Expected Growth in Building Stock ......................................................................28 
3.4 “Natural” Changes Affecting Natural Gas Consumption ......................................30 
3.5 End use Model Results...........................................................................................33 


4. ENERGY EFFICIENCY AND FUEL CHOICE MEASURES...................................38 


4.1 Introduction............................................................................................................38 
4.2 Methodology..........................................................................................................38 
4.3 Summary of Energy Efficiency Screening Results................................................42 
4.4 Description of Energy Efficiency Technologies and Measures.............................44 
4.5 Summary of Fuel Choice Screening Results .........................................................56 
4.6 Description of Fuel Choice Measures....................................................................57 


5. ECONOMIC POTENTIAL FORECAST – ENERGY EFFICIENCY SCENARIO 61 


5.1 Introduction............................................................................................................61 
5.2 Major Modelling Tasks..........................................................................................61 
5.3 Technologies Included in Economic Potential Forecast........................................62 
5.4 Presentation of Results...........................................................................................64 
5.5 Interpretation of Results.........................................................................................68 







 


 


6. ECONOMIC POTENTIAL FORECAST – FUEL CHOICE SCENARIO ...............70 


6.1 Introduction............................................................................................................70 
6.2 Major Modelling Tasks..........................................................................................70 
6.3 Technologies Included in Economic Potential Forecast........................................71 
6.4 Presentation of Results...........................................................................................72 
6.5 Interpretation of Results.........................................................................................77 


7. ACHIEVABLE POTENTIAL FORECAST .................................................................79 


7.1 Introduction............................................................................................................79 
7.2 Description of Achievable Potential ......................................................................79 
7.3 Approach to the Estimation of Achievable Potential.............................................82 
7.4 Results – Energy Efficiency...................................................................................89 
7.5 Results – Fuel Choice ............................................................................................95 
7.6 Peak Day Load Impact...........................................................................................96 
7.7 Greenhouse Gas Emission Impact .........................................................................97 


8. STUDY CONCLUSIONS................................................................................................98 


9. REFERENCES...............................................................................................................100 


 
Appendices 
Appendix A Existing Building Profiles – Lower Mainland and Vancouver Island 
Appendix B Existing Building Profiles – Interior 
Appendix C New Building Profiles – Lower Mainland and Vancouver Island 
Appendix D New Building Profiles – Interior 
Appendix E Technology Screening of Energy Efficiency Measures 
Appendix F Technology Screening of Fuel Choice Measures 
Appendix G Action Profiles 
Appendix H Action Worksheets 
 
 







 


 


Table of Exhibits 
 
 
Exhibit 2.1: Commercial Sector Segmentation..............................................................................8 
Exhibit 2.2: Sample Building Profile Summary – Existing Large Office....................................11 
Exhibit 2.3: Space Heating Equipment Type - % of Natural Gas Heated Floor Area (m2).........12 
Exhibit 2.4:  Gas Cooking EUIs ....................................................................................................13 
Exhibit 2.5: Existing Gas DHW Equipment Distribution (% of Floor Space) ............................14 
Exhibit 2.6: Miscellaneous % of Total Natural Gas Use and EUIs .............................................14 
Exhibit 2.7:  Estimated Gas Fuel Share by Building Segment and Service Region (%)...............16 
Exhibit 2.8: Allocation of Terasen Gas Sales Data, by Sector.....................................................18 
Exhibit 2.9: 2003 Fortis Sales Data..............................................................................................20 
Exhibit 2.10: Estimated Floor Area (FY 2003/04) for Terasen Gas Study by Sub Sector (m2) ....21 
Exhibit 2.11: Base Year (FY 2003/04) Natural Gas Consumption for Terasen Gas Model Results 


versus Actual Sales (GJ/yr) ......................................................................................22 
Exhibit 2.12: Base Year (FY 2003/04) Modelled Annual Gas Consumption for Lower Mainland 


by Segment and End Use (GJ/yr) .............................................................................23 
Exhibit 2.13: Base Year (FY 2003/04) Modelled Annual Gas Consumption for Vancouver Island 


by Segment and End Use (GJ/yr Base Year) ...........................................................24 
Exhibit 2.14: Base Year (FY2003/04) Modelled Annual Gas Consumption for Interior by 


Segment and End Use (GJ/yr) ..................................................................................25 
Exhibit 3.1: Sample New Building Profile Summary – New Large Office.................................27 
Exhibit 3.2: Comparison of Whole Building Gas EUIs – Lower Mainland (MJ/m²/Yr).............28 
Exhibit 3.3: Annual Growth Rates in Period by Building Segment and Service Region (%/Yr)29 
Exhibit 3.4: Gas DHW Equipment Distribution in New Buildings (% of Floor Space) .............31 
Exhibit 3.5: Gas DHW Equipment Efficiencies in New Buildings .............................................31 
Exhibit 3.6: Gas Space Heating in New Buildings Stock Weighted,  Seasonal Boiler Efficiency32 
Exhibit 3.8: Reference Case for Annual Natural Gas Consumption for Terasen Gas Service 


Region (GJ/yr.).........................................................................................................34 
Exhibit 3.9: Reference Case for Annual Natural Gas Consumption in the Lower Mainland, 


(GJ/yr.) .....................................................................................................................35 
Exhibit 3.10: Reference Case for Annual Natural Gas Consumption in Vancouver Island, (GJ/yr.)36 
Exhibit 3.11: Reference Case for Annual Natural Gas Consumption in the Interior (GJ/yr.) .......37 
Exhibit 4.1: Natural Gas – Avoided Supply Costs.......................................................................41 
Exhibit 4.2: Electricity – Avoided Supply Costs .........................................................................42 
Exhibit 4.3: Customer Energy Prices ...........................................................................................42 
Exhibit 4.4: Summary of Measure TRC Screening Results Commercial Sector Energy 


Efficiency Options....................................................................................................43 
Exhibit 4.5: Energy Efficiency Technologies and Measures -- Commercial Sector ...................44 
Exhibit 4.6: Summary of TRC Measure Screening Results–Commercial Sector Fuel Choice 


Options .....................................................................................................................57 
Exhibit 4.7: Fuel Choice Technologies and Measures– Commercial Sector...............................57 
Exhibit 5.1: Technologies Included in Economic Potential Forecast – Energy Efficiency 


Scenario....................................................................................................................63 
Exhibit 5.2: Reference Case versus Economic Potential Forecast Energy Efficiency Scenario for 


the Commercial Sector, (thousand GJ/yr.) ...............................................................64 
Exhibit 5.3: Natural Gas Savings by Service Region and Milestone Year, (thousand GJ/yr) .....66 
Exhibit 5.4: Natural Gas Savings by Building Segment and Milestone Year,  (thousand GJ/yr)66 







 


 


Exhibit 5.5: Natural Gas Savings by End Use and Milestone Year, (thousand GJ/yr)................67 
Exhibit 5.6: Natural Gas Savings by End use, Technology, Segment, Milestone Year and 


Benefit/Cost Ratio ....................................................................................................67 
Exhibit 6.1: Technologies Included in Economic Potential Forecast – Fuel Choice...................71 
Exhibit 6.2A: Change in Energy Use Relative to Reference Case (thousand GJ/yr) By Service 


Area and Milestone Year..........................................................................................73 
Exhibit 6.2B: Change in Energy Use Relative to Reference Case (GWh/yr) By Service Area and 


Milestone Year .........................................................................................................73 
Exhibit 6.3A: Change in Energy Use Relative to Reference Case (thousand GJ/yr) By Segment 


and Milestone Year ..................................................................................................74 
Exhibit 6.3B: Change in Energy Use Relative to Reference Case (GWh/yr) By Segment and 


Milestone Year .........................................................................................................75 
Exhibit 6.4A: Change in Energy Use Relative to Reference Case By End Use and Milestone 


Year (thousand GJ/yr) ..............................................................................................76 
Exhibit 6.4B: Change in Energy Use Relative to Reference Case By End Use and Milestone Year 


(GWh/yr) ..................................................................................................................76 
Exhibit 6.5: Commercial Fuel Choice - Avoided Energy Costs (thousand $) .............................76 
Exhibit 7.1: Annual Natural Gas Consumption—Energy Efficiency Achievable Potential 


Relative to Reference Case and Economic Potential Forecast for the Commercial 
Sector, (thousand GJ/yr.)..........................................................................................80 


Exhibit 7.2: Achievable Potential versus Detailed Program Design............................................81 
Exhibit 7.3: Flow Chart Estimating Achievable Potential ...........................................................82 
Exhibit 7.4: Commercial Sector Actions – Energy Efficiency ....................................................83 
Exhibit 7.5: Commercial Sector Actions – Fuel Choice ..............................................................83 
Exhibit 7.6: Sample Commercial Sector Action Profile ..............................................................84 
Exhibit 7.7: Sample Worksheet: Action Profile C1—Ultra High Efficiency New Construction87 
Exhibit 7.8: Summary of Achievable Savings, by Action—“Most Likely” & “Upper” Scenarios90 
Exhibit 7.9: Summary of Achievable Savings, by Segment–“Most Likely” & “Upper” Scenarios91 
Exhibit 7.10: Peak Day Load Factors, by Sector and Service Region...........................................96 
Exhibit 7.11: Peak Day Capacity Impacts – Achievable Potential, By Scenario, Service Region 


and Milestone Year ..................................................................................................97 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants Ltd.  Page 1 


1. INTRODUCTION 
 
1.1 BACKGROUND AND OBJECTIVES 
 
The purpose of this study is to provide Terasen Gas with a comprehensive planning document 
that the company can use on an ongoing basis to inform the: 
 
 Development of a long range energy efficiency and fuel choice strategy  
 Design and development of energy efficiency and fuel choice programs 
 Assessment of the impact of energy efficiency and fuel choice programs on peak versus 


annual load 
 Setting of annual energy efficiency and fuel choice targets and budgets. 


 
This report provides the CPR results for the Commercial Sector; the Residential and 
Manufacturing sectors are presented in separate documents. 
 
1.2 STUDY SCOPE  
 
Sector Coverage:  The study addresses three sectors: residential (Rate 1), commercial/ 
institutional (Rates 2, 3 and 23 – non process loads) and manufacturing (Rates 5, 25, and Rates 3 
and 23 – process loads).  Terasen’s 300 largest manufacturing accounts (Rates 7, 22 and 27) are 
outside the scope of this study.   
 
Geographical Coverage:  The study results are presented for the total Terasen Gas service 
region and for the three service areas of: Lower Mainland, Interior and Vancouver Island. 
 
Study Period:  The base year for this study is fiscal year FY 2003/04. The time period covered 
by this study is to FY 2015/16, with milestones at the intervening years of FY 2005/06 and FY 
2010/11.  
 
Technologies:  The study addresses both energy efficiency and fuel choice options. 
 
Relation to BC Hydro CPR:  This study builds on the substantial body of information and 
modelling work prepared for BC Hydro as part of its Conservation Potential Review – Update 
2002. This means that, wherever possible, this study will build on the existing building and 
energy use data compiled for the BC Hydro study.   
 
Combining both BC Hydro and Terasen Gas customer energy-related data into a dual-fuel model 
provides the opportunity for additional insight and data confidence.  To maximize this 
opportunity, symmetry of analytic structure and data between the two studies was maintained as 
much as possible. 
 
1.3 DEFINITIONS 
 
This study employs numerous terms that are unique to analyses such as this one and 
consequently it is important to ensure that all readers have a clear understanding of what each 
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term means when applied to this study. Below is a brief description of some of the most 
important terms. Key terms include the following: 
 
Base Year The Base Year is the starting point for the analysis. It provides a detailed 


description of “where” and “how” energy is currently used in the 
existing commercial sector building stock. Building energy use 
simulations were undertaken for each of 15 large and medium building 
segments. “Small Commercial” and the “Recreational and Other” 
segments were derived from the results of the modelled segments. 
 


Reference Case 
(includes Natural 
Conservation) 


The Reference Case estimates the expected level of natural gas 
consumption that would occur over the study period in the absence of 
new DSM program initiatives. It provides the point of comparison for 
the subsequent calculation of “economic” and “achievable” savings 
potentials. Creation of the Reference Case required the development of 
detailed profiles for new buildings in each of the building segments, 
estimation of the expected growth in building stock, and, finally an 
estimation of “natural” changes affecting energy consumption over the 
study period.  
 


Technology 
Assessment 
 


Energy efficiency and fuel choice options were identified that met the 
criteria, as outlined above in the study’s scope. Technology cost and 
performance data were compiled relative to the base line technology and 
the measure Total Resource Cost (TRC) was calculated for each option.  
 
The measure TRC calculates the net present value of energy savings that 
result from an investment in an efficiency or fuel choice technology or 
measure. The measure TRC is equal to its full or incremental capital 
cost (depending on application) plus any change (positive or negative) in 
the combined annual energy and O&M costs. This calculation includes, 
among others, the following inputs: the avoided natural gas and 
electricity supply costs, the life of the technology, and the selected 
discount rate, which in this analysis has been set at 8%.   
 


Economic Potential 
Forecasts  


The Economic Potential Forecast is the level of energy consumption that 
would occur if all equipment and building envelopes were upgraded to 
the level that is cost-effective, from Terasen Gas’s perspective, when 
using life-cycle costing with the long-run avoided cost of new natural 
gas supply. All the energy efficiency and fuel choice options included in 
the technology assessment that had a positive measure TRC were 
incorporated into the Economic Potential Forecast.  
 
Two economic potential forecasts were prepared: energy efficiency and  
fuel choice. 
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Achievable Potential The Achievable Potential is the proportion of the savings identified in 
the Economic Potential Forecast that could realistically be achieved 
within the study period. Achievable Potential recognizes that it is 
practically difficult to induce customers to purchase and install all the 
energy efficiency or fuel choice options that meet the criteria defined by 
the Economic Potential Forecast. The results are presented as a range, 
defined as “Most Likely” and “Upper”.  
 
Estimates provided were developed in a workshop involving Terasen 
Gas and BC Hydro energy efficiency program personnel, trade allies, 
selected external experts and the consulting team. 
 


Peak Day Load 
Impacts  


Load factors provided by Terasen Gas were used to derive peak day load 
impacts from the energy consumption values contained in each of the 
potential estimates noted above. 


 
1.4 OVERVIEW OF APPROACH 
 
To meet the objectives outlined above, the study was conducted within an iterative process that 
involved a number of well-defined steps. At the completion of each step, the client1 reviewed the 
results and, as applicable, revisions were identified and incorporated into the interim results. The 
study then progressed to the next step. A summary of the steps is presented below. 
 
Step 1:  Develop Base Year Calibration Using Actual Terasen Gas Billing Data 


 Compile and analyze available data on B.C.’s existing building stock.  
 Develop detailed technical descriptions of the existing building stock. 
 Undertake computer simulations of energy use in each building type and 


compare these with actual building billing and audit data. 
 Compile actual Terasen Gas billing data. 
 Create sector model inputs and generate results. 
 Calibrate sector model results using actual billing data. 


 
Step 2:  Develop Reference Case 


 Compile and analyze building design, equipment and operations data and 
develop detailed technical descriptions of the new building stock.  


 Develop computer simulations of energy use in each new building type. 
 Compile data on forecast levels of building stock growth and “natural” 


changes in equipment efficiency levels and/or practices. 
 Define sector model inputs and create forecasts of energy use for each of the 


milestone years. 
 
Step 3:  Develop and Assess Energy Efficiency and Fuel Choice Options 


 Develop list of energy efficiency and fuel choice measures. 
 Compile detailed cost and performance data for each measure. 
 Identify the baseline technologies employed in the Reference Case. 


                                                 
1 Members of the External Review Panel also read and commented on draft reports, and participated in aspects of the study. 
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 Develop energy efficiency and fuel choice options for each end use. 
 Compile Terasen Gas and BC Hydro economic data on current and forecast 


costs for new supply of natural gas and electricity generation 
 Determine the measure TRC for each energy efficiency and fuel choice 


option. 
 
Step 4:  Estimate Economic Energy Efficiency Potential 


 Screen the identified energy efficiency and fuel choice options from Step 3 
against the economic data. 


 Identify the combinations of energy efficiency options and building types 
where the measure TRC is positive. 


 Apply the economically attractive energy efficiency measures from Step 3 
within the energy use simulation model developed previously for each 
building type. 


 Determine annual natural gas consumption in each building type when the 
economic efficiency measures are employed. 


 
Step 5:  Estimate Economic Fuel Choice Potential 


 Screen the identified fuel choice options from Step 3 against the economic 
data. 


 Identify the combinations of fuel choice options and building types where the 
measure TRC is positive. 


 Apply the economically attractive fuel choice measures from Step 3 within the 
energy use simulation model developed previously for each building type. 


 Compare the consumption levels when all economic efficiency measures are 
used, with the Reference Case consumption levels, and calculate the natural 
gas consumption impacts. 


 
Step 6:  Estimate Achievable Savings Potential 


 “Bundle” the energy efficiency and fuel choice options identified in the 
Economic Potential Forecast into a set of Actions. 


 Create “Action Profiles” for each of the identified Actions that provide a 
“high-level” rationale and direction, including target technologies and sub-
markets as well as key barriers and a broad intervention strategy. 


 Review historical achievable program results and prepare preliminary Action 
Assessment Worksheets. 


 Consult with Terasen Gas and BC Hydro personnel, review preliminary 
estimates and reach general agreement on “Most Likely” and “Upper” range 
of achievable potential.  


   
Step 7: Estimate Peak Day Load Impacts of Economic and Achievable Savings 


Potential 
 Convert annual energy decreases/increases contained in each of the energy 


efficiency/fuel choice scenarios to average daily values based on annual load 
profile data provided by Terasen Gas. 


 Calculate peak day load impacts for each of the energy efficiency and fuel 
choice scenario results by applying load factors that correlate “average” to 
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“peak” consumption, as provided by Terasen Gas for each rate class and 
service region. 


 
1.5 ANALYTICAL MODELS 
 
The detailed end use analysis of the commercial sector was conducted using two linked 
modelling platforms as follows: 
 
 CEEAM (Commercial Energy and Emissions Analysis Model), an in-house, simulation 


model, developed in conjunction with Natural Resources Canada for modelling energy 
use in commercial-institutional building stock.  


 CSEEM (Commercial Sector Energy End use Model), an in-house spreadsheet based 
macro model. 


 
CEEAM was used to develop commercial energy end use intensities (EUIs) for each of the 
commercial and institutional building archetypes. Developed in conjunction with Natural 
Resources Canada (NRCan), CEEAM has been successfully employed in numerous recent 
assignments for NRCan, Consumers Gas, BC Hydro and international DSM projects, including 
the extensive national climate change analysis conducted for the federal Buildings Table. 
CEEAM is a robust modelling platform and its results have been verified against actual end use 
metered data for the cities of Ottawa and Toronto and against DOE-2.1E.   
 
CEEAM has been developed specifically for applications such as this study. One of CEEAM’s 
particular strengths is the capability to simulate energy performance not only in a given building 
but also in an entire stock of similar buildings (e.g., all large offices). In particular, it is capable 
of tracking the penetration of multiple technologies and combinations that are not possible in 
other simulation software, such as DOE 2.  
 
CEEAM simulates the energy consumption and peak demand for all electricity and natural gas 
end uses present in a given commercial building segment. CEEAM calculates energy use and 
emissions by end use and reports them in MJ/m2/yr. (or, kWh/m2/yr.) and kg eCO2/m2. Because 
CEEAM is a full modelling program, it calculates both building heating and cooling loads 
(internal and transmission). It therefore accounts for interactive effects such as the increase in 
heating energy use and decrease in cooling energy use from lighting retrofits. CEEAM also uses 
equipment part load performance curves to accurately model the seasonal efficiency of heating 
and cooling plants. 
 
The commercial EUIs derived by CEEAM provide inputs into Marbek’s in-house Commercial 
Sector Energy End use Model (CSEEM). CSEEM, as noted above, is a spreadsheet-based macro 
model. It consists of two modules: 
 
 A General Parameters module that contains general sector data (e.g., number of 


dwellings, growth rates, etc.); 
 A Building Profile module that contains the EUI data for each of the selected building 


segments.  
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CSEEM combines the data from each of the modules and provides total energy use by service 
region, building segment and end use. 
   
1.6  THIS REPORT 
 
The remainder of this report is organized as follows: 
 
 Section 2 presents results and the specific tasks involved in developing the base year 


calibration. 
 
 Section 3 presents the Commercial Reference Case for the FY 2003/04 to FY 2015/16. 


 
 Section 4 identifies and assesses energy efficiency and fuel choice options within the 


Commercial Sector.   
 
 Section 5 presents the Commercial Sector Economic Potential Forecast – Energy 


Efficiency for the study period (FY 2003/04 to FY 2015/16).   
 
 Section 6 presents the Commercial Sector Economic Potential Forecast – Fuel Choice for 


the study period (FY 2003/04 to FY 2015/16).  
 
 Section 7 estimates the proportion of energy savings or fuel choice opportunities 


identified in the Economic Potential Forecast that can realistically be achieved within the 
study period.  Peak day load impacts are also presented. 


 
 Section 8 summarizes the key study findings and identifies areas that warrant further 


consideration. 
 
 Section 9 lists sources and references.  
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2. BASE YEAR NATURAL GAS USE 
 
2.1 INTRODUCTION 
 
This section presents a description of natural gas use in British Columbia’s commercial and 
institutional sectors in the base year of fiscal year 2003/04.2  Drawing on the best available data, 
this section presents the total natural gas consumption in B.C.’s commercial sector, together with 
an estimate of how that consumption is distributed by service area, sub sector and end use. 
 
Consistent with the discussion presented in the preceding section, development of the base year 
calibration builds directly on the data collected during the BC Hydro Conservation Potential 
Review 2002.   This is because much of the energy-related data on B.C.’s building stock (e.g., 
space heating loads, DHW loads, fuel shares, floorspace) compiled for the BC Hydro study, and 
subsequently made publicly available, is directly applicable to this study.   
 
The remainder of this section outlines the steps involved in preparing the base year calibration 
and presents a summary of the results.  The discussion is organized into the following 
subsections: 
 
 Segmentation of commercial and institutional building stock 
 Development of detailed technical profiles for existing buildings 
 Derivation of saturation and fuel share data 
 Segmentation of Terasen Gas sales data 
 Reconciliation of BC Hydro and Terasen Gas sales, and 
 Summary of base year energy use. 


 
2.2 SEGMENTATION OF COMMERCIAL AND INSTITUTIONAL BUILDING 


STOCK 
 
The first step in the base year calibration required that the total stock of commercial and 
institutional buildings be segmented into sub sectors.  In order to take full advantage of the BC 
Hydro study, as mentioned above, the building stock in the commercial and institutional sector 
was segmented using the same categories as in the BC Hydro study. Exhibit 2.1 presents a 
summary of the commercial sub sectors used in this study. 
 
Most of the sub sectors shown in Exhibit 2.1 are self-explanatory, with the exception of the 
following: 
 
 Mixed Use Buildings 
 Small Commercial 
 Recreational Facilities and Other Commercial Buildings 
 Miscellaneous. 


                                                 
2 Throughout this study, use of the term “commercial” also includes institutional buildings unless otherwise noted. 
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Exhibit 2.1: Commercial Sector Segmentation 
 


 
 Large Office 
 Medium Office 
 Large Non-food Retail 
 Medium Non-food Retail 
 Food Retail 
 Large Hotel 
 Medium Hotel/Motel   
 Hospital 
 Nursing Home  
 Large School 


 
 Medium School 
 University/College 
 Restaurant/Tavern 
 Warehouse/Wholesale 
 Mixed Use 
 Small Commercial  
 Recreational Facilities and Other Commercial Buildings 
 Miscellaneous 


 


 
 
2.2.1 Mixed Use Buildings 


 


This sub sector refers to buildings that contain both retail space (usually on the first floor 
or two) and apartments. 


 


2.2.2 Small Commercial 
 


This sub sector is a mirror image of the large and medium sub sectors listed in Exhibit 
2.1, except that the buildings in this grouping have, on average, less than 3,500 to 4,500 
m2 of floor space.3 This approach is consistent with the BC Hydro study.  At the time, the 
rationale was that the annual energy expenditures of medium and large buildings were 
large enough to support targeted DSM efforts. On the other hand, it was expected that 
DSM approaches to the smaller buildings (with smaller annual energy expenditures) 
would rely more on mass market approaches.  This same rationale is applicable to the 
current study. 


 
2.2.3 Recreational Facilities and Other Commercial Buildings  
 


This sub sector consists of commercial and institutional buildings that in the BC Hydro 
study did not fall into one of the primary building types.  Examples include: recreational 
facilities; police and fire stations; airports and bus stations; and provincial and municipal 
transportation garages.  While energy use can be significant in individual buildings 
within these types, they presented two conditions that precluded their inclusion as a 
separate sub sector: 
 
 The total floor area represented by the individual building type was too small relative 


to the other primary sub sectors,4 and/or 
 
                                                 
3 Actual floor space thresholds differ slightly by sub sector and are identified in the Building Profiles contained in Appendix A. 
4 For example, energy use within a recreational building can be significant; however in the BC Hydro study, when the total 


electricity use within all recreational facilities was combined, it represented less than 1% of total provincial electricity use. 
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 The energy use patterns within the building type were too varied to allow a realistic 
depiction of “typical” energy use patterns. 


  
In the BC Hydro Study, this sub sector was addressed as a whole, based on the results 
calculated for those sub sectors that were subjected to detailed energy use simulation 
modelling.  This study treats the “Recreational Facilities and Other Commercial 
Buildings” sub sector in a similar manner. 
 


2.2.4 Miscellaneous 
 


This sub sector includes facilities that were called “Other Non-building” in the BC Hydro 
study.  It contains a wide variety of facilities that, for the BC Hydro study, shared the 
common feature that electricity use in each was dominated by the equipment within the 
buildings.  As this electrical equipment represented specialized applications, no attempt 
was made to model potential electricity savings.  Examples include: telephone exchange 
buildings; television and radio broadcasting centers; communication and relay stations 
etc.   
 
Consistent with the approach in the BC Hydro study, no attempt has been made to model 
natural gas use within this sub sector. However, it is recognized that some of these 
facilities require space conditioning and some share of that space heating will be 
provided by natural gas. However, there are no data available to quantify the actual 
amounts.  Consequently, for the purposes of this study, nominal natural gas to electricity 
consumption ratios of either 20:80 (Lower Mainland and Vancouver Island) or 30:70 
(Interior) have been assumed. Both of these are conservative estimates:  in most buildings 
with natural gas space heating, natural gas would account for 40 to 60% of the total 
energy consumed. 


 
2.3 DEVELOPMENT OF DETAILED TECHNICAL PROFILES FOR EXISTING 


BUILDINGS 
 
The next step involved the construction of building profiles for each of the major existing 
commercial building segments described above.5  Each profile contains detailed technical data 
on: building specifications; domestic hot water (DHW) equipment; heating, cooling and 
ventilation (HVAC) equipment; lighting fixtures; and cooking, plug and miscellaneous loads.  
The building profile is the platform from which the CEEAM model is populated and run to 
generate the bottom-up profile of energy use in the targeted segments. 


 
Consistent with the overall approach outlined above, the starting point for each profile was the 
corresponding building profile developed previously for the BC Hydro study. These profiles 
were developed based on an exhaustive review of B.C. commercial building audit data, 
consultations with the B.C. engineering and energy retrofit community as well as B.C. building 
design practitioners.   
 


                                                 
5 The exception is “Small Commercial” which is modelled as a composite of the large and medium building segments. 
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Separate building profiles were developed for each combination of sub sector and weather 
region. Two weather regions were used: 
 
 The Lower Mainland and the Vancouver Island service areas (using Vancouver weather 


data) 
 The Interior service areas (using blended weather data from Summerland and Prince 


George.) 
 


A sample building profile summary for existing large offices in the Lower Mainland is presented 
in Exhibit 2.2.  A complete set of detailed profiles for existing buildings is presented in 
Appendix A (Lower Mainland and Vancouver Island) and Appendix B (Interior). 
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Exhibit 2.2: Sample Building Profile Summary – Existing Large Office 


 


Building Type: Large Office Location: Lower Mainland


BUILDING SPECIFICATIONS


roof construction: 0.7 W/m².°C
wall construction: 0.95 W/m².°C
windows: 5.7 W/m².°C Mixed, assumes 80% single glazing and 20% double glazing
shading coefficient 0.65
window to wall ratio 0.4
General Lighting & LPD 660 Lux 18.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 50% 10% 40%


Architectural Lighting & LPD 500 Lux 30.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
25% 15% 30% 0% 30%


Overall LPD 17.9            W/m²


Plug Loads (office equipment) EPD 7.7 W/m²
Ventilation
System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%


System air Flow 5.4  L/s.m² 1.07  CFM/ft²
Fan Power 12.3  W/m² 1.14  W/ft²
Cooling Plant
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


85% 0% 15% 0% 0%


Calculated Capacity 113 W/m² 336 ft²/Ton
Cooling Plant Auxiliaires
Circulating Pumps 1.2  W/m² 0.1  W/ft²
Condenser Pumps 1.1  W/m² 0.1  W/ft²
Condenser Fan Size 2.3  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 335 8.7
Architectural Lighting 45 1.2
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 175 4.5
Space Heating 9 0.2 325.7 8.4
Space Cooling 56 1.4 0.0 8.4
HVAC Equipment 302 7.8
DHW 8 0.2 27.6 0.7
Refrigeration Equipment 4 0.1
Food Service Equuipment 1 0.0 4.2 0.1
Miscellaneous 160 4.1
Total 1094 28.2 357.4 18


Description: This archetype is based on 58 large office buildings 
with a combined published "rentable" floor area of 15,600,000 ft². The 
buildings range in size from 100,000 to 600,000 ft² constructed 
between 1910 and 2000. 
-  Electrical energy intensities (electrical bepi) ranges from 11 
kWh/ft².yr to 34 kWh/ft².yr. 
-  This sample represents approximately 70% of the total 18,000,000 
ft² of published rentable floor area in the Lower Mainland.


The Average Building: The average building characteristics used to 
define this building profile are as follows:
- average building size 230,000 ft²
- average footprint  12,100 ft² assumes a 110 ' x 110 ' footprint
- 19 stories
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Sub-Sector Boilers Rooftop Units 
& Other


Large Office 98% 2%
Medium Office 20% 80%
Large Retail 50% 50%
Medium Retail 10% 90%
Food Retail 10% 90%
Large Hotel 98% 2%
Medium Hotel 20% 80%
Hospital 98% 2%
Nursing Homes 50% 50%
Large Schools 98% 2%
Medium Schools 98% 2%
University College 98% 2%
Restaurant 10% 90%
Warehouse 10% 90%
Mixed Use 50% 50%
Small Commercial 10% 90%
Rec and Other 50% 50%


2.3.1  Space Heating Equipment 
 
Model assumptions related to the distribution of natural gas space heating equipment by 
type are summarized in Exhibit 2.3.  
 


Exhibit 2.3: Space Heating Equipment Type - % of Natural Gas Heated Floor Area (m2) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The profiles were, however, revised to more explicitly address natural gas cooking and 
domestic hot water use (DHW). The “Miscellaneous” end use was handled outside of the 
detailed model. A summary of the cooking and DHW revisions is provided below, along 
with a discussion of the “Miscellaneous” end use. 


 
2.3.2 Natural Gas Cooking 


 
Gas cooking end use energy intensities are based on previous Marbek work in this area, 
which included an extensive literature search6 of gas cooking EUI values. The values 
used in this study are shown in Exhibit 2.4. 
 


                                                 
6 For example, see: Pacific Gas and Electric Company, California Statewide Commercial Sector Natural Gas Energy Efficiency 
Potential Study (Study ID #SW061), 14 May 2003. 
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Exhibit 2.4:  Gas Cooking EUIs 
 


Sub sector Gas Commercial Cooking  
EUI (MJ/m2-yr) 


Office (Large and Medium) 5 
Large Non-food Retail 40 
Medium Non-food Retail 10 
Food Retail 125 
Large Hotel 140 
Medium Hotel/Motel 100 
Hospital 120 
Nursing Home 140 
School (Large and Medium) 5 
University/College 20 
Restaurant/Tavern 800 
Warehouse/Whsale 0 
Mixed Use 0 
Small Commercial 70 
Recreational and Other  55-707  


 
2.3.3 Domestic Hot Water (DHW) 
 


Exhibit 2.5 shows the base year distribution of domestic hot water equipment between 
boilers and tank heaters that has been assumed in this study. The distributions are shown 
by sub sector; data were not available to further differentiate by service region. 
 


 
 


                                                 
7 Value varies by region because it is weighted by sub sector floorspace. 
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Exhibit 2.5: Existing Gas DHW Equipment Distribution (% of Floor Space) 
 


Sub sector Tank Heaters 
(%) 


Boilers 
(%) 


Large Office  75 25 
Medium Office 95 5 
Large Non-food Retail 95 5 
Medium Non-food Retail 99 1 
Food Retail 99 1 
Large Hotel 10 90 
Medium Hotel/Motel 10 90 
Hospital 5 95 
Nursing Home 5 95 
Large School  50 50 
Medium School 75 25 
University/College 50 50 
Restaurant/Tavern 99 1 
Warehouse/Whsale 99 1 
Mixed Use 75 25 
Small Commercial 99 1 
Recreational and Other 75 25 


 
2.3.4 Miscellaneous 
 


For most building types, natural gas use will be used primarily for space heating, 
domestic hot water heating and in cooking.  Other natural gas uses will be very small.  
However, for three building types:  “Hospital,” “University/College” and “Recreational 
and Other”, the Miscellaneous end use was judged to be significant enough to include in 
the calculations.  In hospitals, natural gas will be used in sterilization processes.  
Universities and colleges will have gas use in labs and research facilities. Recreational 
facilities will use natural gas in pool heating.  Approximate percentages of total natural 
gas use in existing buildings are presented in Exhibit 2.6.  EUI’s, also given in 
Exhibit 2.6, were calculated from the estimated percentages for use in the models and 
vary by region. 
 


Exhibit 2.6: Miscellaneous % of Total Natural Gas Use and EUIs 
 


Sub sector Misc. % of Total Natural 
Gas Use 


Miscellaneous 
EUI (MJ/m2-yr) 


Hospital 0.5 7.5 to 8 
University/College 0.25 1.5 to 2.5 
Recreational and Other 0.5 2.0 to 2.5 


 
Because the “Small Commercial” sub sector is a weighted blend of the sub sectors 
modelled individually, it, too, has some “Miscellaneous” gas use. 
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2.4 DERIVATION OF FUEL SHARE DATA  
 


The space heating and DHW fuel share data developed during the BC Hydro study were retained 
for this study.  These values were developed through an analysis of BC Hydro’s detailed monthly 
billing data.  
 
Cooking fuel shares were not calculated during the BC Hydro study; consequently we used an 
average value of 83% developed during a recent study by the Canadian Gas Research Institute8. 
 
The fuel shares for “Miscellaneous” in hospitals and “Recreation and Other” building types were 
set to 100% because the EUI’s displayed in Table 2.6, above, were calculated on that basis.   
 
A summary of the fuel share data for each end use, sub sector and service regions is provided in 
Exhibit 2.7. 


 


                                                 
8 The cooking fuel share value of 83% is from a recent confidential report prepared for the Canadian Gas Research 
Institute.  The CGI value is for the commercial sector as a whole. It is recognized that actual fuel shares are likely to 
very at the sub sector level; however data are not available at that level of disaggregation.  
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Exhibit 2.7:  Estimated Gas Fuel Share by Building Segment and Service Region (%) 
 


Lower Mainland Vancouver Island Interior 


Space DHW Cooking** Misc Space DHW Cooking** Misc Space DHW Cooking** Misc 


Heat % % % Heat % % % Heat % % % 
Sub Sector 


%       %       %       


Large Office 95 70 83 * 78 70 83 * 90 75 83 * 
Medium Office 90 70 83 * 80 70 83 * 80 70 83 * 
Large Non-Food Retail 95 50 83 * 91 50 83 * 95 60 83 * 
Medium Non-Food Retail 95 50 83 * 94 50 83 * 88 50 83 * 
Food Retail 90 80 83 * 88 80 83 * 90 80 83 * 
Large Hotel 90 95 83 * 81 81 83 * 10 10 83 * 
Medium Hotel/Motel 80 80 83 * 59 59 83 * 90 85 83 * 
Hospital 99 98 83  100 98 98 83 100  99 98 83  100
Nursing Homes 85 90 83 * 90 90 83 * 99 95 83 * 
Large School 90 90 83 * 85 87 83 * 90 90 83 * 
Medium School 95 90 83 * 87 87 83 * 93 90 83 * 
University/College 97 90 83 100 94 90 83 100 95 90 83 100
Restaurant/Tavern 99 90 83 * 85 85 83 * 98 90 83 * 
Warehouse/Whsale 99 90 83 * 98 95 83 * 90 90 83 * 
Mixed Use 90 90 83 * 87 87 83 * 90 90 83 * 
Small Commercial 88 85 83 * 75 75 83 * 80 90 83 * 


Recreational Facilities and Other Buildings 91 81 83% 100 80 76 83 100  83 86 83  100
*”Miscellaneous” end use was judged to be negligible for this building type. 
 


2.5 SEGMENTATION OF TERASEN SALES DATA 
 


Once the above revisions to Marbek’s B.C. energy model had been completed, the next step was 
to segment the Terasen Gas sales data into the same sector and sub sector combinations as 
contained in the model.  
 
Terasen Gas provided sales data for fiscal year 2003/04. However, much of Terasen Gas’ 
customer sales data (Rates 1, 2 and 3) is coded on the basis of rate class only; consequently, it 
was not possible to directly correlate all of Terasen Gas’ customer sales to the sub sectors used in 
this study. However, customer sales data in the remaining rate classes are identified by a NAICs 
code9 and consequently could be sorted into their appropriate sub sector. 
 


                                                 
9 NAICs is North American Industrial Classification. This was formerly referred to as “SIC codes”. 
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In consultation with Terasen Gas personnel, the following steps were applied:10 
 


 Rate 1 sales were allocated 100% to the Residential Sector (further detail is provided in 
the residential sector report). 
 


 Rate 2 and 3 sales were allocated on the basis of NAICs codes. However, there are 
variations in the availability of the NAICs codes among the three service areas: 
 
 In the Lower Mainland, approximately 80% of the Rate 2 and 3 customers have 


NAICs codes, which were used to allocate sales. The remaining 20% of sales were 
allocated using the same proportions as for the NAICs-coded customers.  


 In the Interior, sales were allocated among sectors on the basis of a sample of 
approximately 1,500 Interior customers that did have NAICs codes. 


 In Vancouver Island, sales were allocated among sectors on the basis of 
recommendations provided by Terasen’s Vancouver Island staff 


 
 Rates 5, 25, 23, 7, 22, 27, which have NAICs coding, were sorted into their applicable 


sub sector.  Rates 7, 22 and 27 are outside the scope of this study.  
 


The results of this segmentation are presented in Exhibit 2.8. 
 
 


                                                 
10 Rate classes for Vancouver Island differ from those in the Lower Mainland and Interior regions; in each case, the equivalent 
Vancouver Island rate classes were used. 
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Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


1 44% 494,843 52,844,936 52,844,936 0 0 0
2 14% 51,841 16,667,241 5,266,848 9,366,990 2,033,403 0
3 12% 4,079 14,234,817 7,387,870 5,053,360 1,793,587 0


23 3% 732 3,352,708 855,352 1,586,477 885,995 24,884
5 3% 372 3,646,499 2,251,633 785,252 609,614 0


25 7% 469 8,761,471 1,188,612 2,226,146 5,346,713 0
7 0% 4 63,619 63,619


22 12% 32 14,692,785 14,692,785
27 4% 90 4,856,841 4,856,841


Total GJ 552,462 119,120,916 69,795,251 19,018,225 10,669,312 19,638,129
% Total 100% 100% 59% 16% 9% 16%


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


Equiv. to 1 11% 71,413 3,939,513 3,939,513 0 0 0
Equiv. to 2 & 3 20% 9,022 6,758,601 1,250,289 4,958,312 550,000 0
Transportation 69% 9 23,568,066 0 0 0 23,568,066


Total GJ 80,444 34,266,180 5,189,802 4,958,312 550,000 23,568,066
% Total 100% 100% 15% 14% 2% 69%


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


1 30% 213,032 18,714,253 18,714,253 0 0 0
2 10% 21,703 6,431,661 1,865,182 3,858,996 707,483 0
3 5% 819 2,893,920 1,030,235 1,446,960 416,724 0


23 1% 130 699,445 15,822 430,280 247,314 6,029
5 1% 50 774,046 48,911 441,992 283,143 0


25 11% 165 6,563,106 43,820 864,233 5,655,054 0
7 0% 2 21,384 21,384


22 40% 27 25,019,059 25,019,059
27 1% 9 778,860 778,860


Total GJ 235,937 61,895,733 21,718,223 7,042,461 7,309,718 25,825,332
% Total 100% 100% 35% 11% 12% 42%


Grand Total 868,843 215,282,830 96,703,276 31,018,998 18,529,031 69,031,527
% 100% 100% 45% 14% 9% 32%


Interior Sector Allocation (GJ) FY 2003/04 


%   of  
Sales


%   of  
Sales


%   of  
Sales


Sector Allocation (GJ) FY 2003/04 Lower Mainland


Vancouver Island Sector Allocation (GJ) FY 2003/04 


Exhibit 2.8: Allocation of Terasen Gas Sales Data, by Sector 
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2.6 RECONCILIATION OF BC HYDRO AND TERASEN GAS SALES 
 


The final step in developing the base year profile of natural gas use required that adjustments be 
made to the Marbek B.C. energy model to accommodate differences between the BC Hydro and 
Terasen Gas customer bases in each service region.  The major adjustments were: 


 
 Exclusion of Rate 7, 22 and 27 customers.  Rate 7, 22 and 27 are outside the scope of 


this study; however, they were included in the BC Hydro study (and model results). This 
group includes a central heating plant that serves a number of office, retail and high-rise 
apartment buildings in downtown Vancouver as well as a number of large facilities such 
as universities, hospitals and hotels. 
 


 Exclusion of Whistler.  The BC Hydro study (and model results) includes the village of 
Whistler; however, Whistler is not currently served by natural gas and is not included 
within the scope of this study.11 
 


 Addition of West Kootenay Area.  Fortis provides electricity to the West Kootenay 
region of interior B.C. This service area was excluded from the B.C. Hydro study (and 
model results); however, Terasen Gas does serve this area. 


 
 Other Adjustments.  Other minor adjustments were made to account for minor 


differences in the BC Hydro and Terasen Gas service areas such as the exclusion of the 
Pacific Northern Gas service area. 
 


To accommodate each of the above situations, the existing floorspace data in Marbek’s B.C. 
energy model was adjusted to provide an approximation of the expected energy consumption 
impact.12  


 
2.6.1 Exclusion of Rate 7, 22 and 27 customers   


 
The data provided by Terasen Gas for these rate classes is NAICs coded, which enabled 
the study team to sort the data and establish the number of buildings and the amount of 
affected natural gas consumption in each sub sector. The floorspace data within the 
model were then adjusted to account for the reduction in the number of buildings in the 
sub sector.  
 


2.6.2 Exclusion of Whistler 
 
As noted above, Whistler was included in the BC Hydro study (and model results) but is 
outside the scope of this study.  There have been a number of recent energy studies of the 
Whistler region, including those that provide floorspace estimates for each of the major 
sub sectors. As in the preceding adjustment, the Whistler service area exclusion was 
accommodated within the energy model by reducing floorspace within the affected sub 


                                                 
11 Terasen Gas and RMOW are currently collaborating on a parallel end use study for Whistler village. 
12 It is recognized that there are other small differences in customer bases; however, the total impact of these additional 
differences is within the accuracy range of the overall calibration exercise. 
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sectors. In this case, the principle sub sectors affected were the hotel/motel and retail sub 
sectors.   
 


 2.6.3 Addition of Fortis Electricity Sales and Floorspace 
 
Fortis provides electricity to Terasen Gas customers in the southern interior of B.C.  As 
for the preceding adjustments, the inclusion of the Fortis service area was accommodated 
within the energy model by adjusting the commercial floorspace numbers in Marbek’s 
B.C. energy model. In contrast to the preceding situations, this adjustment required an 
increase in floorspace.  
 
The Fortis sales data is presented in Exhibit 2.9.   The “Residential” and “Industrial” rate 
categories could be assigned to the residential and industrial segments, respectively.  
However, the “General” and “Wholesale” categories contain sales to all sectors.  To 
adjust for this discrepancy, the relative percentages of commercial/institutional and 
industrial sales in the BC Hydro-supplied portion of the Interior region were used to 
disaggregate the “General” and “Industrial” sales.  Exhibit 2.9 also presents the estimated 
segmentation that is used in this study.13  


 
Exhibit 2.9: 2003 Fortis Sales Data14 


 
Rate Category Number of  


Customers 
Fortis Reported 
Sales (GWh/yr) 


Sales Allocation used in this 
Study (GWH/yr) 


Residential 82,174 1,013 1,504 
Commercial/Institutional Not reported Not reported 244 
General 9,433 520  
Wholesale 8 907  
Industrial 38 337 1,029 
Total n/a 2,777 2,777 


 
 
To calculate the amount of floorspace adjustment, Fortis electricity sales for 2003 were 
first segmented by sector. As a detailed sub sector breakdown was not available for 
Fortis, the study assumed that the commercial sector shares among the sub sectors was 
the same in the Fortis service area as in the other interior regions served by BC Hydro. 
 


2.6.4 Revised Floor Space Estimates 
 
A summary of the resulting floor area estimates used in this study in presented in 
Exhibit 2.10.   
 
The original floor area estimates contained in the BC Hydro study were derived by 
dividing the actual sales data for each building segment by the applicable fuel share and 
saturation-weighted, whole-building electricity use intensity (EUI). At the time, floor 


                                                 
13 Fortis BC, 2005 Load and Customer Forecast, 26 November 2004.  
14 Irrigation and street lighting loads were omitted, as these are not in either the BC Hydro or Terasen studies.  
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area estimates were compared with available data from the Building Owners and 
Managers Association (British Columbia) and were found to provide a good match. 


  
Exhibit 2.10: Estimated Floor Area (FY 2003/04) for Terasen Gas Study by Sub Sector 


(m2)15  
 


Floor Area (m2) 


Sub Sector Lower 
Mainland 


Vancouver
Island Interior Total 


Large Office 3,724,135 523,747 177,789 4,425,671 
Medium Office 1,095,633 232,666 179,978 1,508,277 
Large Non-Food 
Retail 2,752,570 555,068 613,751 3,921,389 
Medium Non-Food 
Retail 797,418 249,883 243,278 1,290,579 
Food Retail 367,402 170,638 155,211 693,251 
Large Hotel 895,219 110,520 96,959 1,102,698 
Medium 
Hotel/Motel 399,645 122,256 141,143 663,044 
Hospital 68,352 293,130 141,117 502,600 
Nursing Homes 161,929 89,858 28,056 279,843 
Large School 2,329,972 496,287 871,569 3,697,828 
Medium School  1,224,463 456,098 716,358 2,396,919 
University/College 1,831,920 378,524 208,938 2,419,382 
Restaurant/Tavern 604,066 158,411 132,144 894,622 
Warehouse/Whsale 2,147,113 208,267 142,280 2,497,659 
Mixed Use 3,724,135 523,747 177,789 4,425,671 
Small Commercial 18,023,919 5,621,230 7,892,349 31,537,498 
Recreational Other 
Buildings 5,388,854 876,963 983,471 7,249,288 


 
2.7 SUMMARY OF BASE YEAR ENERGY USE 


 
The summary of Base Year 2003/04 model results are presented in four separate Exhibits: 
 
 Exhibit 2.11 presents the model results for all of the Terasen Gas customers that are 


within the scope of this study. The results are broken out by sub sector and service 
region, and are compared with the actual Terasen Gas sales data in each region.  


 
 Exhibits 2.12 to 2.14 inclusive present the same results, broken out by sub sector and end 


use for each of the three service areas defined for this study.  


                                                 
15 Note: these values are for the Terasen Gas services areas and are (moderately) different than for the province as a whole or for 
the total BC Hydro service region. 
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Exhibit 2.11: Base Year (FY 2003/04) Natural Gas Consumption for Terasen Gas Model Results versus Actual Sales (GJ/yr)  


 
 
 
 


Lower Mainland Vancouver Island Interior Total
Model Sales diff.% Model Sales diff.% Model Sales diff.% Model Sales diff.%


Large Office 1,454,465 172,574 66,878 1,693,918
Medium Office 430,564 88,778 68,437 587,778
Large Non-food Retail 721,435 168,412 195,794 1,085,641
Medium Non-food Retail 193,777 85,129 78,114 357,020
Food Retail 152,747 77,497 71,665 301,909
Large Hotel 689,126 86,423 19,199 794,748
Medium Hotel/Motel 218,779 56,429 90,507 365,715
Hospital 100,075 456,815 222,729 779,619
Nursing Homes 163,316 120,362 40,538 324,216
Large School 803,206 208,743 389,518 1,401,468
Medium School 547,234 225,974 382,505 1,155,712
University/College 1,336,906 343,473 187,816 1,868,195
Restaurant/Tavern 694,167 172,875 150,493 1,017,535
Warehouse/Whsale 950,122 100,832 61,842 1,112,796
Mixed Use 231,538 22,235 18,430 272,203
Large & Medium Commercial 8,687,456 2,386,552 2,044,465 13,118,473


0
Small Commercial 7,392,301 2,298,295 3,474,642 13,165,239
 0
Recreational Facilities and Other 2,317,964 415,128 459,788 3,192,881


0
Miscellaneous 890,638 126,963 516,516 1,534,117
Total 19,288,360 19,018,225 -1% 5,226,939 4,958,312 -5% 6,495,411 7,042,461 8% 31,010,709 31,018,998 0%


62% 17% 21%


Segment
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Exhibit 2.12: Base Year (FY 2003/04) Modelled Annual Gas Consumption for Lower 
Mainland by Segment and End Use (GJ/yr) 


End-use End-uses


Large Office 15,455 101,333 1,337,678 1,454,465
Medium Office 4,547 32,830 393,187 430,564
Large Non-food Retail 91,385 58,925 571,125 721,435
Medium Non-food Retail 6,619 13,083 174,075 193,777
Food Retail 38,118 25,447 89,182 152,747
Large Hotel 104,024 275,249 309,852 689,126
Medium Hotel/Motel 33,171 105,420 80,188 218,779
Hospital 6,808 10,699 82,060 508 100,075
Nursing Homes 18,816 27,199 117,300 163,316
Large School 9,669 56,618 736,919 803,206
Medium School 5,082 32,989 509,163 547,234
University/College 30,410 58,822 1,244,216 3,458 1,336,906
Restaurant/Tavern 401,100 145,131 147,936 694,167
Warehouse/Whsale 71,059 879,063 950,122
Mixed Use 76,238 155,300 231,538


Small Commercial 1,019,840 1,312,920 5,058,500 1,042 7,392,301


Recreational Facilities and Other 259,654 321,294 1,725,243 11,773 2,317,964
Miscellaneous 890,638 890,638
Total 2,044,698 2,725,257 14,501,623 16,782 19,288,360


TotalsMisc.
Segment


Commercial 
Cooking


Domestic Hot 
Water Space Heating


Misc.
0.09%


Commercial 
Cooking
10.6%


Domestic Hot 
Water
14.1%


Space Heating
75.2%
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Exhibit 2.13: Base Year (FY 2003/04) Modelled Annual Gas Consumption for Vancouver 
Island by Segment and End Use (GJ/yr Base Year) 


 
End-use End-uses


Large Office 2,174 14,230 156,170 172,574
Medium Office 966 6,973 80,839 88,778
Large Non-food Retail 18,428 11,882 138,102 168,412
Medium Non-food Retail 2,074 4,100 78,955 85,129
Food Retail 17,704 11,844 47,949 77,497
Large Hotel 12,842 29,036 44,544 86,423
Medium Hotel/Motel 10,147 23,396 22,886 56,429
Hospital 29,196 54,515 370,773 2,331 456,815
Nursing Homes 10,442 14,980 94,940 120,362
Large School 2,060 11,658 195,026 208,743
Medium School 1,893 11,902 212,179 225,974
University/College 6,283 12,254 324,075 861 343,473
Restaurant/Tavern 105,185 35,967 31,723 172,875
Warehouse/Whsale 6,902 93,930 100,832
Mixed Use 7,321 14,914 22,235


Small Commercial 318,064 362,993 1,616,886 352 2,298,295


Recreational Facilities and Other 48,232 55,024 309,768 2,105 415,128
Miscellaneous 126,963 126,963
Total 585,688 674,978 3,960,624 5,648 5,226,939


TotalsMisc.
Segment


Commercial 
Cooking


Domestic Hot 
Water


Space 
Heating


Misc.
0.11%


Space Heating
75.77%


Domestic Hot 
Water


12.91%


Commercial 
Cooking
11.21%
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Exhibit 2.14: Base Year (FY2003/04) Modelled Annual Gas Consumption for Interior by 
Segment and End Use (GJ/yr)  


 
End-use End-uses


Large Office 738 5,171 60,969 66,878
Medium Office 747 5,390 62,300 68,437
Large Non-food Retail 20,377 15,771 159,647 195,794
Medium Non-food Retail 2,019 3,993 72,102 78,114
Food Retail 16,103 10,768 44,794 71,665
Large Hotel 11,267 3,141 4,792 19,199
Medium Hotel/Motel 11,715 38,863 39,929 90,507
Hospital 14,055 26,824 180,715 1,134 222,729
Nursing Homes 3,260 4,943 32,335 40,538
Large School 3,617 21,179 364,722 389,518
Medium School 2,973 19,306 360,227 382,505
University/College 3,468 6,717 177,150 480 187,816
Restaurant/Tavern 87,744 31,729 31,020 150,493
Warehouse/Whsale 4,463 57,379 61,842
Mixed Use 6,068 12,362 18,430


Small Commercial 446,569 611,278 2,416,295 499 3,474,642


Recreational Facilities and Other 52,007 68,352 337,102 2,327 459,788
Miscellaneous 516,516 516,516
Total 624,652 883,957 4,930,355 4,440 6,495,411


TotalsMisc.
Segment


Commercial 
Cooking


Domestic Hot 
Water Space Heating


Misc.
0.07%


Commercial 
Cooking


10%


Domestic Hot Water
14%


Space Heating
76%
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3. REFERENCE CASE 
 


3.1 INTRODUCTION 
 


This section presents the Commercial Sector Reference Case for the study period (FY 2003/04 to 
FY 2015/16). The Reference Case estimates the expected level of natural gas consumption that 
would occur over the study period in the absence of new energy efficiency or fuel choice 
initiatives. The Reference Case, therefore, provides the point of comparison for the subsequent 
calculation of remaining economically attractive savings opportunities. 
 
The discussion is presented within the following subsections: 
 
 Development of detailed profiles—new buildings 
 Expected growth in building stock 
 “Natural” changes affecting natural gas consumption 
 End use model results. 


 
3.2 DEVELOPMENT OF DETAILED PROFILES—NEW BUILDINGS 


 
The first task in building the Reference Case involved the development of detailed technical 
profiles that define building specifications, mechanical equipment, lighting equipment and “plug 
load” electrical use for the “new” buildings in each of the commercial building segments. In each 
case, the new building profiles were developed using Marbek’s building energy simulation 
model, CEEAM, and the same approach as described previously in the base-year discussion.  
 
A sample building profile summary for new large offices in the Lower Mainland is presented in 
Exhibit 3.1.  It summarizes the major technical assumptions that have been used for new offices 
in the development of the Reference Case.  A complete set of detailed profiles for new buildings 
is presented in Appendix D (Lower Mainland and Vancouver Island) and Appendix E (Interior) 
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Exhibit 3.1: Sample New Building Profile Summary – New Large Office 


Building Type: New Large Office Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.71 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.45
window to wall ratio 0.6
General Lighting & LPD 440 Lux 11.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
10% 30% 0% 0% 60%


Overall LPD 10.8            W/m²


Plug Loads (office equipment) EPD 7.8 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


10% 90% 0% 0% 0%
System air Flow 5.5  L/s.m² 1.08  CFM/ft²
Fan Power 9.3  W/m² 0.86  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 75% 25% 0% 0%


Calculated Capacity 102 W/m² 371 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.1  W/m² 0.1  W/ft²
Condenser Pumps 1.0  W/m² 0.1  W/ft²
Condenser Fan Size 2.0  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 164 4.2
Architectural Lighting 19 0.5
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 176 4.5
Space Heating 6 0.1 209.4 5.4
Space Cooling 49 1.3 0.0 5.4
HVAC Equipment 151 3.9
DHW 8 0.2 25.6 0.7
Refrigeration Equipment 4 0.1
Food Service Equipment 1 0.0 4.2 0.1
Miscellaneous 160 4.1


Total 737 19.0 239.2 12


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program. and 
NRCan's CBIP program.


The Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 230,000 ft²
- average footprint  12,100 ft² assumes a 110 ' x 110 ' footprint
- 19 stories
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Exhibit 3.2 highlights the resulting whole-building natural gas EUIs for each new commercial 
building segment. For the purposes of reference, it also shows whole-building EUIs for each of 
the existing building segments.  In general, EUIs declined.  General factors that have reduced the 
EUIs for new buildings include the following: 
 
 Improved thermal characteristics with insulation levels of R16 for roofs and R8 to R12 


for walls 
 Double pane with thermal break window glazing (no single-pane glazing) 
 Lower infiltration rates due to tighter shells 
 Increased use of variable-air-volume (VAV) ventilation systems. 


 
However, in some cases, specifically retail food and schools, the natural gas new building EUIs 
have increased.  Reasons for these increases are noted below in Exhibit 3.2. 
 


Exhibit 3.2: Comparison of Whole Building Gas EUIs – Lower Mainland (MJ/m²/Yr) 
 


Segment Existing 
Buildings 


New 
Buildings Comments (if any) 


Large Office 357 239  
Medium Office 404 232  
Large Non-Food Retail 281 212  
Medium Non-Food Retail 250 144  
Food Retail 330 507 Although building shells are improving, 


ventilation rates in new supermarkets are 
considerably higher than in existing 
supermarkets.   


Large Hotel 779 694  
Medium Hotel/Motel 552 463  
Hospital 1491 1153 Ventilation rates in new hospitals are higher 


than in existing hospitals, however more new 
hospitals use VAV systems, minimizing the 
impact of this change. 


Nursing Homes 1030 804  
Large School 350 521 Although building shells are improving, 


higher ventilation rates result in higher 
heating loads. 


Medium School 423 786 Similar to large schools. 
University/College 755 356  
Restaurant 1150 1138  
Warehouse/Wholesale 449 256  
Mixed Use 438 401  


 
3.3 EXPECTED GROWTH IN BUILDING STOCK  


 
The next step in developing the Reference Case involved the development and application of 
estimated levels of floor space growth in each building segment and service region over the 
study period. The growth rates used in this study are identical to those provided by the Load 
Forecasting Group for use in the BC Hydro study.  Exhibit 3.3 summarizes these growth rates.
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Exhibit 3.3: Annual Growth Rates in Period by Building Segment and Service Region (%/Yr) 
 


Commercial Segment Lower Mainland Vancouver Island Interior Region
Period Period Period Period Period Period Period Period Period
2003/05 2005/10 2010/15 2003/05 2005/10 2010/15 2003/05 2005/10 2010/15


% % % % % % % % %
Large Office 2.2% 2.7% 2.2% 2.1% 2.0% 2.2% 2.5% 2.5% 2.2%
Medium Office 2.2% 2.7% 2.2% 2.1% 2.0% 2.2% 2.5% 2.5% 2.2%
Large Non-food Retail 3.2% 3.4% 2.6% 3.2% 3.5% 2.6% 3.0% 2.8% 2.6%
Medium Non-food Retail 3.2% 3.4% 2.6% 3.2% 3.5% 2.6% 3.0% 2.8% 2.6%
Food Retail 2.9% 2.7% 2.4% 1.6% 1.7% 2.4% 1.9% 2.4% 2.4%
Large Hotel 3.6% 3.5% 2.5% 1.7% 2.1% 2.5% 2.8% 2.9% 2.5%
Medium Hotel/Motel 3.6% 3.5% 2.5% 1.7% 2.1% 2.5% 2.8% 2.9% 2.5%
Hospital 2.4% 2.2% 1.8% 3.0% 2.9% 1.8% 2.7% 2.7% 1.8%
Nursing Homes 3.4% 3.7% 2.4% 1.3% 2.3% 2.4% 2.6% 3.4% 2.4%
Large School 2.2% 2.3% 2.2% 0.2% 0.6% 2.2% 1.9% 2.2% 2.2%
Medium School 2.2% 2.3% 2.2% 0.2% 0.6% 2.2% 1.9% 2.2% 2.2%
University/Colleges 2.2% 2.3% 2.2% 0.2% 0.6% 2.2% 1.9% 2.2% 2.2%
Restaurant/Tavern 2.4% 2.5% 2.2% 2.1% 2.1% 2.2% 2.7% 2.6% 2.2%
Warehouse/Whsale 2.8% 3.0% 2.3% 2.0% 3.2% 2.3% 2.5% 2.5% 2.3%
Mixed Use 2.3% 2.5% 2.4% 2.3% 2.5% 2.4% 2.3% 2.5% 2.4%


Small Commercial 2.7% 2.8% 2.8% 2.0% 2.1% 2.3% 2.3% 2.3% 2.0%


Recreational and Other 2.9% 2.9% 2.9% 2.9% 2.9% 2.9% 2.9% 2.9% 2.9%
Other Non-buildings 1.7% 2.0% 2.0% 1.7% 2.0% 2.0% 1.7% 2.0% 2.0%
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3.4 “NATURAL” CHANGES AFFECTING NATURAL GAS CONSUMPTION 
 


The next task involved estimation of expected “natural” changes in natural gas consumption 
patterns over the study period with consideration of two major factors: 
 
 “Naturally occurring” improvements in equipment efficiency 
 Expected stock penetration by more efficient equipment. 


 
Other considerations, such as operating hours, fuel share, etc., may also affect future natural gas 
demand. For the BC Hydro study, the values used for existing and new stock were assumed to 
remain constant over the study period based on information provided by the BC Hydro Load 
Forecasting Group.  These values were treated in the same way in this study. 
 
A discussion of the expected “natural” changes follows. In each case, the discussion identifies 
the technical change, the major “driver(s)” and the assumed natural gas impact.  Major “natural” 
change in electrical use are also discussed. 


 
3.4.1 Commercial Cooking 
 


Commercial cooking energy use intensities for new buildings were assumed to be 
equivalent to those in existing buildings. Very little research has been done on 
commercial cooking EUIs; the great uncertainty in these numbers precludes predicting 
either increases or decreases.   


 
3.4.2 Domestic Hot Water  
  


Gas DHW equipment was assumed to be distributed in new buildings as shown in 
Exhibit 3.4.  The efficiencies of the equipment types are displayed in Exhibit 3.5. These 
tables show an increase in efficiency compared to equipment installed in existing 
buildings.   
 
Both type and efficiency of DHW equipment installed in new buildings were assumed to 
be constant through the study period. 
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Exhibit 3.4: Gas DHW Equipment Distribution in New Buildings (% of Floor Space) 
 


Sub sector 
Standard 
Eff. Tank 


(%) 


Power Vent 
Tank (%) 


Condensing 
Tank (%) 


Standard 
Eff. Boiler 


(%) 


Condensing 
Eff. Boiler 


(%) 
Large Office  50 20  28 2 
Medium Office 75 25    
Large Non-food Retail 80 20    
Medium Non-food Retail 80 20    
Food Retail 90 10    
Large Hotel    95 5 
Medium Hotel/Motel    95 5 
Hospital    95 5 
Nursing Home 15 5  78 2 
Large School  37 37 2 19 5 
Medium School 50 42 2  6 
University/College 5 5  85 5 
Restaurant/Tavern 90 10    
Warehouse/Whsale 90 10    
Mixed Use 65 5  30  


 
 


Exhibit 3.5: Gas DHW Equipment Efficiencies in New Buildings 
 


Sub sector Efficiencies/Thermal 
Factor 


Standard Efficiency Tank  0.55 
Power Vent Tank 0.6 
Condensing Tank 0.9 
Standard Efficiency Boiler 75% 
Condensing Efficiency Boiler 90% 


 
 


3.4.3 Space Heating 
 


Gas boilers being installed in new buildings are assumed to be a mix of standard, near 
condensing and condensing boilers.  A weighted efficiency, shown in Exhibit 3.6, was 
used in the building profile models.  
 
Both type and efficiency of DHW equipment installed in new buildings were assumed to 
be constant through the study period. 
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Exhibit 3.6: Gas Space Heating in New Buildings Stock Weighted,  


Seasonal Boiler Efficiency  
 


Sub sector Boiler Efficiency 
(%) 


Large Office  83 
Medium Office 75 
Large Non-food Retail 75 
Medium Non-food Retail 69 
Food Retail 80 
Large Hotel 75 
Medium Hotel/Motel 83 
Hospital 75 
Nursing Home 77 
Large School  83 
Medium School 83 
University/College 83 
Restaurant/Tavern 69 
Warehouse/Whsale 83 
Mixed Use 83 


 
3.4.4 Miscellaneous 


 
Because of the relatively small size of the “miscellaneous” end use, the EUI was assumed 
to be the same in new buildings as in old buildings.  The EUI was also assumed to be 
constant throughout the course of the study. 
 


3.4.5 Electrical End Uses 
 
“Natural” changes also occur in the electrical end uses and are incorporated in the 
CEEAM sub sector models.  The two most relevant electrical end uses for this study are: 


  
 Lighting; and  
 Plug loads. 


 
3.4.5.1 Lighting 
 
The replacement of T12 fluorescent lighting and electromagnetic ballasts with T8 
fluorescent lamps and electronic ballasts is occurring because of decreasing prices, 
increasing public recognition of the savings, and changing ballast codes.   
 
When lighting loads decrease, winter heating loads will tend to increase. 
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3.4.5.2 Plug Loads 
 
The density and variety of office and other plug load equipment is increasing.  However, 
the electricity use of many types of office equipment has been decreasing due to 
programs such as Energy Star.  The BC Hydro work, which was followed for this project, 
assumed a low- to intermediate-growth scenario. 


 
The increase in plug loads will tend to decrease heating loads. 
 


3.4.6 Additional Considerations 
 
Discussions with provincial government staff indicated that a proposal is under 
discussion that would set the following targets by the year 2010: 


 
 To achieve energy performance of 25% better than the Model National Energy Code 


for Buildings for new industrial, commercial, institutional, and multi-unit residential 
buildings. 


 
 To retrofit 20% of existing industrial, commercial, and institutional buildings to 


realize an average savings of 14% per building. 
 


 To retrofit 16% of existing multi-unit residential buildings to realize an average 
savings of 9% per building. 


 
No attempt has been made to incorporate the above considerations into this Reference 
Case, as the outcome of the proposal discussion is currently uncertain.  However, these 
considerations are addressed as part of the Achievable Potential presented in later 
sections of this report. 
 


3.5 END USE MODEL RESULTS 
 


The Reference Case results are presented in four separate exhibits: 
 
Exhibit 3.8 presents the model results for the total Terasen Gas service area, with the results 
being broken out by building segment and milestone year. 
 
Exhibits 3.9 to 3.11 inclusive present the same results for each of the three service regions.  
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Exhibit 3.8: Reference Case for Annual Natural Gas Consumption for Terasen Gas 
Service Region (GJ/yr.)  


  


Segment FY  
2003/04 


FY  
2005/06 


FY  
2010/11 


FY  
2015/16 


Large Office 1,693,918 1,739,996 1,893,302 2,039,255
Medium Office 587,778 603,685 654,999 704,808
Large Non-Food Retail 1,085,641 1,137,243 1,295,246 1,439,418
Medium Non-Food Retail 357,020 371,203 414,473 454,173
Food Retail 301,909 318,916 367,877 423,617
Large Hotel 794,748 841,312 977,446 1,095,411
Medium Hotel/Motel 365,715 387,127 447,952 493,591
Hospital 779,619 813,349 907,375 976,420
Nursing Homes 324,216 337,161 384,041 424,265
Large School 1,401,468 1,470,467 1,680,752 1,927,919
Medium School 1,155,712 1,215,266 1,399,061 1,621,670
University/College 1,868,195 1,902,016 2,005,992 2,136,136
Restaurant/Tavern 1,017,535 1,064,311 1,199,048 1,335,161
Warehouse/Whsale 1,112,796 1,147,977 1,259,528 1,357,584
Mixed Use 272,203 283,446 317,490 354,501
       
Small Commercial 13,165,239 13,676,134 15,166,104 16,827,190
       
Recreational and Other  3,192,881 3,343,134 3,776,488 4,276,430
Miscellaneous 1,534,117 1,585,377 1,750,384 1,932,565
Total 31,010,709 32,238,117 35,897,557 39,820,113
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Exhibit 3.9: Reference Case for Annual Natural Gas Consumption in the Lower 
Mainland, (GJ/yr.) 


 


Segment FY  
2003/04 


FY  
2005/06 


FY  
2010/11 


FY  
2015/16 


Large Office 1,454,465 1,492,758 1,625,066 1,747,008
Medium Office 430,564 441,452 479,074 513,749
Large Non-Food Retail 721,435 755,509 861,880 956,499
Medium Non-Food Retail 193,777 201,047 223,743 243,931
Food Retail 152,747 163,226 191,254 219,546
Large Hotel 689,126 732,161 856,743 960,340
Medium Hotel/Motel 218,779 232,903 273,793 297,679
Hospital 100,075 103,755 113,213 121,772
Nursing Homes 163,316 171,961 199,927 220,293
Large School 803,206 855,305 1,007,427 1,170,130
Medium School 547,234 588,654 709,597 838,952
University/College 1,336,906 1,365,478 1,448,905 1,538,135
Restaurant/Tavern 694,167 726,215 820,370 913,555
Warehouse/Whsale 950,122 981,111 1,076,792 1,160,648
Mixed Use 231,538 241,101 270,011 301,506
        
Small Commercial 7,392,301 7,699,507 8,611,273 9,658,038
        
Recreational and Other  2,317,964 2,425,986 2,737,535 3,096,956
Miscellaneous 890,638 920,397 1,016,193 1,121,959
Total 19,288,360 20,098,526 22,522,796 25,080,697
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Exhibit 3.10: Reference Case for Annual Natural Gas Consumption in Vancouver Island, 
(GJ/yr.) 


 
  


Segment FY  
2003/04 


FY  
2005/06 


FY  
2010/11 


FY  
2015/16 


Large Office 172,574 177,907 191,968 209,112
Medium Office 88,778 91,395 98,297 106,713
Large Non-Food Retail 168,412 176,791 203,772 227,152
Medium Non-Food Retail 85,129 88,841 100,794 111,151
Food Retail 77,497 80,614 89,597 103,587
Large Hotel 86,423 88,967 97,582 109,053
Medium Hotel/Motel 56,429 58,431 64,477 72,527
Hospital 456,815 477,693 536,065 576,955
Nursing Homes 120,362 122,942 135,358 149,903
Large School 208,743 209,665 216,706 244,170
Medium School 225,974 227,063 235,382 267,834
University/College 343,473 344,319 350,781 375,987
Restaurant/Tavern 172,875 179,881 199,313 221,945
Warehouse/Whsale 100,832 103,201 113,920 122,778
Mixed Use 22,235 23,154 25,961 28,954
        
Small Commercial 2,298,295 2,372,700 2,588,771 2,852,387
        
Recreational and Other  415,128 434,907 491,953 557,763
Miscellaneous 126,963 131,206 144,861 159,939
Total 5,226,939 5,389,677 5,885,558 6,497,910
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Exhibit 3.11: Reference Case for Annual Natural Gas Consumption in the Interior 
(GJ/yr.)  


 


Segment FY  
2003/04 


FY  
2005/06 


FY  
2010/11 


FY  
2015/16 


Large Office 66,878 69,331 76,268 83,134
Medium Office 68,437 70,837 77,627 84,347
Large Non-Food Retail 195,794 204,943 229,593 255,767
Medium Non-Food 
Retail 78,114 81,315 89,936 99,091
Food Retail 71,665 75,075 87,027 100,483
Large Hotel 19,199 20,185 23,121 26,017
Medium Hotel/Motel 90,507 95,792 109,682 123,385
Hospital 222,729 231,900 258,097 277,693
Nursing Homes 40,538 42,258 48,756 54,069
Large School 389,518 405,497 456,619 513,618
Medium School 382,505 399,549 454,082 514,884
University/College 187,816 192,219 206,306 222,013
Restaurant/Tavern 150,493 158,214 179,364 199,661
Warehouse/Whsale 61,842 63,664 68,817 74,159
Mixed Use 18,430 19,191 21,518 24,040
        
Small Commercial 3,474,642 3,603,927 3,966,059 4,316,764
        
Recreational and Other  459,788 482,241 547,001 621,711
Miscellaneous 516,516 533,774 589,330 650,668
Total 6,495,411 6,749,914 7,489,203 8,241,506
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4. ENERGY EFFICIENCY AND FUEL CHOICE MEASURES 
 


4.1 INTRODUCTION  
 


This section identifies and assesses the financial and economic attractiveness of selected energy 
efficiency and fuel choice technologies and measures for the commercial sector. The discussion 
is organized and presented as follows: 
 
 Methodology 
 Summary of energy efficiency screening results 
 Summary of fuel choice screening results 
 Description of energy efficiency technologies and measures 
 Description of fuel choice technologies and measures. 


 
4.2 METHODOLOGY 


 
The following steps were employed to assess the energy efficiency and fuel choice technologies 
and measures:  
 
 Select candidate energy efficiency and fuel choice options 
 Establish technical performance for each option within a range of applicable load sizes 


and/or service region conditions (e.g., degree days, fuel costs etc) 
 Establish the capital, installation and operating costs for each option 
 Calculate the simple payback from the customer’s perspective 
 Calculate the measure total resource cost (measure TRC) 
 Calculate the benefit/cost ratio. 


 
A brief discussion of each step is outlined below. 
 
Step 1 Select Candidate Technologies and Measure 


 


The candidate technologies and measures were selected, in close collaboration with Terasen Gas 
personnel, based on a combination of a literature review and the previous experience of both the 
consultants and Terasen Gas personnel. The selected technologies and measures are all 
considered to be technically proven and commercially available, even if only at an early stage of 
market entry. Technology costs, which will be addressed in this section, were not a factor in this 
initial selection of candidate technologies. 
 
Step 2 Establish Technical Performance 
 
Information on the performance improvements provided by each technical option was compiled 
from available secondary sources, including the experience and on-going research work of study 
team members. As applicable, the energy impacts of the technical options are reported for both 
natural gas and electricity.  
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Step 3 Establish Capital, Installation and Operating Costs for Each Option 
 
Information on the cost of implementing each measure was also compiled from secondary 
sources, including the experience and on-going research work of study team members. As 
applicable, both the incremental cost and full cost of each option were estimated.  
 
The incremental cost is applicable when a technology is installed in a new facility, or at the end 
of its useful life in an existing facility; in this case, incremental cost is defined as the difference 
between the energy efficiency or fuel choice option relative to the “baseline” technology.  The 
full cost is applicable when an operating piece of equipment is replaced with a more efficient 
model or a fuel choice option prior to the end of its life.  
 
In both cases, the costs and savings are annualized, based on the number of years of equipment 
life and the discount rate, and the costs incorporate applicable changes in annual O & M costs. 
All costs are expressed in constant (2005) dollars. 
 
Step 4 Calculate Simple Payback 
 
The simple payback is generated to show the customer’s financial perspective. Simple payback is 
“a measure of the length of time required for the cumulative savings from a project to recover its 
initial investment cost and other accrued costs, without taking into account the time value of 
money. The simple payback period is usually measured from the service date of the project.”16  
The cost of the measure (incremental or full, as appropriate) is divided by the expected annual 
savings. The answer is given in years.  
 
The following equation illustrates how this calculation is applied to a situation where an upgrade 
has a higher upfront cost than the baseline technology, but lower ongoing operating costs: 


 
 Payback (years) = (CostUpgr – CostBase)/(AnnBase – AnnUpgr) 
 
where:  
 CostUpgr  = initial capital cost of the upgrade ($) 
 CostBase  = initial capital cost of the baseline technology ($) 
 AnnUpgr  = ongoing operating cost of the upgrade ($/year) 
 AnnBase  = ongoing operating cost of the baseline technology ($/year) 
  


Step 5 Calculate the Measure Total Resource Cost (TRC) 
 
The measure TRC calculates the net present value of energy savings that result from an 
investment in an efficiency or fuel choice technology or measure. The measure TRC is equal to 
its full or incremental capital cost (depending on application) plus any change (positive or 
negative) in the combined annual energy and O&M costs. This calculation includes, among 
others, the following inputs: the avoided natural gas and electricity supply costs, the life of the 
technology, and the selected discount rate, which in this analysis has been set at 8%.   


 


                                                 
16 Sieglinde K. Fuller and Stephen R. Petersen.  (1996). “Life Cycle Costing Manual for the Federal Energy Management 
Program”.   National Institute of Standards and Technology Handbook 135, 1995 Edition, Washington, DC. 
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A technology or measure with a positive TRC value is included in subsequent phases of the 
analysis, which consists of the economic and achievable potential scenarios. A measure with a 
negative TRC value is not economically attractive and is therefore not included in subsequent 
stages of the analysis.  
 
It should be noted that the measure TRC provides an initial screen of the technical options. 
Considerations such as program delivery costs, incentives, etc., are incorporated in later detailed 
program design stages, which are beyond the scope of this study. 


 
Step 6 Calculate Benefit/Cost Ratio 
 
The measure benefit/cost ratio indicates the relative attractiveness of the measures. A measure 
that has a benefit/cost ratio in excess of “1” means that the measure’s benefits outweigh its costs; 
it is, therefore, included in subsequent stages of the analysis. Similarly, a measure with a 
benefit/cost ratio that is well in excess of one (e.g., 3) means that it is very attractive.  A measure 
with a benefit/cost ratio of less than one means that its costs outweigh its benefits and, hence, it 
is not included in subsequent stages of the analysis. 


 
4.2.1 Energy Costs 


 
The financial and economic results that are presented in this section are based on the 
following 


 
 Avoided supply cost of natural gas 
 Avoided supply cost of electricity 
 Customer energy prices. 


 
A brief discussion of each is provided below. 
 


 Avoided Supply Cost of Natural Gas 
 
Natural gas avoided supply costs were provided by Terasen Gas. The data provided were 
segmented on the basis of future year (over a 25 year period), end use or load shape and 
service area. Exhibit 4.1 provides a summary of the avoided natural gas supply costs for 
each combination of year, load shape and service area. To make the data more 
manageable, the annual values were averaged for each of the time periods shown in 
Exhibit 4.1. The distinction between high load factor (flat) and low load factor (peaky) 
load shapes reflects the difference in costs to supply each load type.  Similarly, the cost 
data shown in Exhibit 4.1 reflect the modest differences in the cost of serving different 
service areas within the province 
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Exhibit 4.1: Natural Gas – Avoided Supply Costs 


1 kWh =3.6 MJ; 1GJ = 1000 MJ 
 


 Avoided Supply Cost of Electricity 
 


The avoided supply costs of electricity used in this analysis are shown in Exhibit 4.2. As 
illustrated, the electricity values have been organized symmetrically with the natural gas 
prices on the basis of measure life, load shape and service region.  
 
The electricity supply costs shown in Exhibit 4.2 are estimated values based on the 
avoided cost of $0.06/kWh that was used in the earlier BC Hydro study. This value was 
an average value and reflected the cost of delivering an incremental kWh of new 
electricity supply to a lower mainland busbar. 
 
Although the BC Hydro study used a single avoided cost value for all end uses, BC 
Hydro is also confronted with higher supply costs for end uses such as space heating that 
have peaky requirements.  Detailed electricity supply costs were not available to this 
study for each of the defined load types. Consequently, based on discussions with the 
study team personnel, it was decided to assume that end uses with low load factors, such 
as space heating, cost, on average, 10% more to supply than end uses that have relatively 
high load factors, such as hot water. BC Hydro personnel confirmed that this value was 
generally consistent with recent values estimated by the utility.  To accommodate this 
10% cost spread and to also adhere to the same average avoided cost of $0.06/kWh, low 
load factor values were adjusted upwards by 5% from the average BC Hydro values and 
high load factor values were adjusted downwards by 5%.  


 
The values shown in Exhibit 4.2 have also been adjusted to account for the delivery 
destination. The Terasen Gas values are for delivery to the customer. As the BC Hydro 
values are at a distribution busbar, the values were adjusted upwards by 7% (3% area 
transmission and 4% distribution)17 to account for losses between the busbar and the 
customer. 
 
As the same electricity avoided cost value was used for all three service regions in the BC 
Hydro study, no attempt was made to generate distinct service region values in this study. 


 


                                                 
17 This approach omits bulk transmission losses of 5%; however, this is consistent with the approach that was applied in the BC 
Hydro CPR. It is also consistent with the general assumption that the most likely future electricity supply options will be 
developed closer to the load rather that at remote sites, such as the historical large-scale hydroelectric developments. 


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 5.756 5.685 5.716 5.782 5.102 5.041 5.031 4.978
Lower Mainland 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782
Interior 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782


Natural Gas Load Shape
Low Load Factor (e.g., space heat) High Load Factor  (e.g., DHW)
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Exhibit 4.2: Electricity – Avoided Supply Costs 


1 kWh =3.6 MJ; 1GJ = 1000 MJ  
 


 Customer Energy Prices 
 


The customer energy prices used in this analysis are presented in Exhibit 4.3. These 
values are used in the calculation of customer payback periods that are presented in later 
sections of this report. In the case of both electricity and natural gas, In the case of both 
electricity and natural gas, the prices shown are based on February 2005 rate schedules 
and, in the case of electricity incorporate both energy and demand charges.  Where more 
than one rate schedule was applicable to a given sector, the rates were blended in 
approximately the same ratio as energy sales. 


 
Exhibit 4.3: Customer Energy Prices 


 


 
4.3 SUMMARY OF ENERGY EFFICIENCY SCREENING RESULTS 


 
A summary of the screening results for the energy efficiency options is presented Exhibit 4.4 
below.  The specific measures are taken from the results for Vancouver Island, unless otherwise 
noted; and are representative of all three regions. Highlights of the results shown in Exhibit 4.4 
are summarized in the text that follows and the detailed calculations are provided in Appendix E. 


 


Natural Gas  
$/MJ


Electricity    
$/MJ


Natural Gas  
$/MJ


Electricity    
$/MJ


Natural Gas  
$/MJ


Electricity    
$/MJ


Vancouver Island $0.0132 $0.0169 $0.0113 $0.0135 $0.0094 $0.0135
Lower Mainland $0.0105 $0.0169 $0.0099 $0.0135 $0.0087 $0.0135
Interior $0.0104 $0.0169 $0.0098 $0.0135 $0.0086 $0.0135


Customer Energy Prices


Residential Commercial Manufacturing


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94
Lower Mainland 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94
Interior 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94


Low Load Factor (e.g., space heat) High Load Factor  (e.g., DHW)Electricity
Load Shape
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Exhibit 4.4: Summary of Measure TRC Screening Results Commercial Sector Energy Efficiency Options 
 


 
 


Name
DHW - Pre-Rinse Spray Valve (new) All small, medium & large new I 0.2 939 15.4
DHW - Pre-Rinse Spray Valve (existing) All small, medium & large existing F 0.3 904 10.0
Commercial Food Preparation - Gas Broilers All small, medium & large existing & new I 0.3 1,726 9.6
Ultra Efficient Building Design to 60% Below Current Practice (large) All large new I 1.4 1,609,017 9.0
High Efficiency Boilers (Existing) - Near-Condensing All medium & large existing I 1.1 48,158 5.0
DHW - High Efficiency Condensing DHW Boiler All large existing & new I 1.4 2,165 4.5
High Efficiency Boilers (New) - Near-Condensing All medium & large new I 1.4 29,532 4.0
Commercial Food Preparation - Gas Ranges All small, medium & large existing & new I 0.9 1,951 3.4
Demand Controlled Ventilation (large) Interior large existing F 1.3 19,942 3.3
DHW - High Efficiency Condensing DHW Heaters All medium & large existing & new I 1.6 2,165 2.1
Energy Efficient Building Design to 30% Below Current Practice (large) All large new I 5.9 238,752 1.9
Energy Efficient Building Design to 30% Below Current Practice (medium)All small and medium new I 6.0 80,657 1.9
Improved Building Operations - "Next Generation" BAS All large existing F 4.9 40,596 1.5
DHW - Instantaneous Hot Water Heaters All restaurants & med hotels existing & new I 2.5 1,058 1.5
High Efficiency Boilers (Existing) - Condensing All medium & large existing I 4.2 21,630 1.3
DHW - Drainwater Heat Recovery (New) All rest, large hotels, nursing homes, hospitals new I 3.6 3,885 1.2
Improved Building Operations - Building Recommissioning All medium & large existing F 6.1 20,596 1.2
High Efficiency Boilers (New) - Condensing All medium & large new I 4.6 10,352 1.2
DHW - Drainwater Heat Recovery (Existing) All rest, large hotels, nursing homes, hospitals existing F 4.2 885 1.0
High-Performance Glazings (New) - HIT Windows All large new I 11.7 (4,339) 1.0
Demand Controlled Ventilation (medium) Interior medium existing F 6.3 (1,439) 0.9
Commercial Food Preparation - Gas Fryers All small, medium & large existing & new I 5.1 (526) 0.6
High Efficiency Rooftop Units - Modulating All small & medium existing I 13.1 (29,959) 0.4
High-Performance Glazings (Existing)  - Energy Star Windows All large existing I 19.5 (71,926) 0.3
High-Performance Building Envelopes - Gas-Filled Wall Panels All large new I 24.9 (93,645) 0.2
Increased Roof Insulation for Flat Roofs All small & medium low-rise existing I 25.1 (43,804) 0.2
High-Performance Glazings (Existing) - HIT Windows All large existing I 29.1 (259,842) 0.2
High-Performance Building Envelopes - Vacuum Panel Insulation All large new I 103.6 (568,374) 0.1


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC 
[ $ ]


B/C 
RatioService 


Area(s) Sub Sector(s)
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4.4 DESCRIPTION OF ENERGY EFFICIENCY TECHNOLOGIES AND 
MEASURES 
 


The energy efficiency technologies and measures that were selected for inclusion in this study 
are listed below in Exhibit 4.5.   


 
Exhibit 4.5: Energy Efficiency Technologies and Measures -- Commercial Sector 


 
 


 Increased Insulation for Flat Roofs 
 Energy Star Windows  
 HIT Windows 
 Aerogel Glazings 
 Vacuum Panel Insulation 
 Gas-Filled Wall Panels 
 Energy Efficient Building Design 
 Ultra-Efficient Building Design 
 High Efficiency Boilers – Condensing 
 High Efficiency Boilers – Non-Condensing 
 Recommissioning 
 “Next Generation” Building Automation 


Systems  


 
 Demand-Controlled Ventilation  
 High-Efficiency Rooftop HVAC Units  
 Condensing DHW Boilers 
 Condensing DHW Heaters 
 Pre-Rinse Spray Valves 
 On demand (Tankless) Water Heaters 
 Drainwater Heat Recovery 
 Commercial Food Equipment Technologies 


 
Each of the technologies and measures shown in Exhibit 4.5 is briefly described in the text that 
follows. In each case, the text provides the following:18 


 
 The current baseline technology 
 A brief description of the upgrade technology 
 The target sub sectors and building vintage(s) (new or existing) where the technology can 


be practically applied 
 Information on the technology’s energy performance and cost relative to the baseline 


technology 
 The expected useful life of the technology. 


 
Further detail is provided in Appendix E. 


 
4.4.1 Increased Insulation for Flat Roofs  
 


The current practice for re-roofing low-rise commercial flat built-up roofs results in an 
approximate thermal performance of R20.  The application of an additional 2 inches (50 
mm) of rigid foam insulation increases insulation values from R20 to R28.   
 
The target sub sectors for this measure are all existing small and medium low-rise 
buildings. Energy simulation modelling of this measure shows that the resulting energy 


                                                 
18 Energy and cost data are presented in imperial units as this continues to be the industry norm. 
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savings are between 5 to 10% of the total space heating energy use.19  If this measure is 
applied at the time of roof replacement, the applicable costs are limited to the additional 
rigid foam insulation, which is approximately $0.40/ft2.inch.20  Consequently, the total 
incremental cost of an additional 2 inches of insulation for a “typical” low-rise, medium 
building with a roof area of 70,000 ft2 is $56,000.  
 
The service life of this measure is estimated to be 25 years. 
 


4.4.2 High Performance Glazings (R Value >4) 
 
This study reviewed three glazing upgrade options. They are: Energy Star, HIT windows 
and Aerogel glazings. The target market is typically both existing and new large 
commercial buildings with high window-to-wall ratios (WWR).  For existing buildings, 
the technology is applicable at the time of window replacement.  In each case, this study 
assumes that the current practice is a standard double-glazed window. Each upgrade 
option is briefly discussed below. 


 
 Energy Star Windows 


 
Energy Star windows incorporate double-glazing, low-e (soft coating), argon fill, and 
high-performance spacers. When combined, these features produce windows with U-
values of 1.87, or lower. Energy savings for this technology are estimated to be equal to 
7% of the total space-heating requirement. The incremental price for this upgrade is 
approximately $3/ft2 of window area, or about 15%.  For this technology, the target 
market is only existing large commercial building with high window-to-wall ratios. 


 
The service life of this technology is estimated to be 25 years. 


 
 HIT Windows 


 
High Insulation Technology (HIT) windows achieve further insulation values through the 
use of low-e films suspended between the traditional two panes of glass to create two or 
more inter-pane air spaces. HIT windows achieve performance levels that are superior to 
triple pane windows, yet weigh the same as double pane windows.  
 
In existing buildings, the incremental cost of HIT windows ranges from $8 to $13/ft² of 
window area21 (or, about $1.60/ft2 of floor area).22  In new construction, the cost is 
assumed to be $0.80/ ft2 of floor area.  The lower cost for new construction recognizes 
that HIT windows will be used in very high performance building designs that employ an 
Integrated Design Process (IDP).  IDP provides equipment cost trade-offs as a result of 
equipment downsizing. Experience to date has shown that the cost savings from 


                                                 
19 Energy savings based on CEEAM simulations of small low rise office and retail buildings. 
20 R.S Means. 
21 Personal communications, Visionwall Technologies. 
22 The cost per unit of window area has been converted to a cost per unit floor area assuming a WWR ratio of 0.38. 
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equipment downsizing equals approximately 50% of the incremental costs of the more 
efficient equipment and windows.23   
 
Savings due to this measure are estimated to be in the range of 15% of the space heating 
energy used; the building’s electrical energy consumption is also reduced by about 5% as 
a result of reduced air conditioning and ventilation fan loads.24   
 
The service life of this technology is estimated to be 25 years. 


 
 Aerogel Glazings 


 
Aerogel glazings represent a third upgrade option that is currently under development. 
Aerogel is a transparent material that looks like glass, insulates better than mineral wool 
and is more heat resistant than aluminum. The combination of these features makes it 
suitable for use in many potential applications, including as a double pane window fill. 
Aerogel is one of the few existing materials that are both transparent and porous. It can 
be formed into almost any useful shape and can be inexpensively manufactured. 


 
Silica aerogel, as a double pane window fill, performs to R-20 in a 90% vacuum, in 
contrast with today’s best performance of around R-6.25 In the commercial sector, the 
higher thermal performance provided by the aerogel glazings would result in significantly 
lower heating and cooling loads with consequent reductions in heating and cooling 
energy use.   
 
There are a number of companies in the US currently working on developing this 
technology for different applications. They include Nanopore, Aspen Systems, Ocellus, 
Cabot Corp., and the TASSI Company. Use of aerogel for windows will not be possible 
until researchers find a way to clear their slightly hazy blue appearance.   
 
Aerogel technology is still in the research and development stage and is not expected to 
reach commercialization for a number of years. Consequently, aerogels are not 
considered further in this study.  
 


4.4.3 High Performance Building Envelopes  
 
This study assumes that the current practice for envelope insulation is use of conventional 
materials, such as rigid foam boards and fibreglass. Two upgrade options were reviewed 
for improving the energy performance of building envelopes. They are: gas-filled wall 
panels and vacuum panel insulation. Each upgrade option is briefly discussed below. In 
both cases, the target market is new, large commercial buildings.  


 


                                                 
23 Integrated Designs and HVAC Equipment Sizing, ASHRAE Journal, Sept. 2004. 
24 Energy savings based on CEEAM simulations of large commercial buildings. 
25 ‘Aerogel:  Energy Efficient Material for Buildings’, Center for Building Science News, LBL, 1995. 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants  Page 47 


 Gas-filled Wall Panels  
 


Gas-filled Wall Panels (GFP) are constructed with sealed bags encased in a honeycombed 
baffle within a wall panel that is filled with a low-conducting gas, such as argon or 
krypton. GFPs have a thermal performance of R7/inch of wall thickness when filled with 
argon gas and R12.5/inch when filled with krypton gas.  
 
Using this technology, an insulation performance of R30 can be attained with no increase 
in wall thickness. Energy savings of 8-14% in space heating have been calculated based 
on energy use simulation modelling in B.C. commercial buildings.26   Gas-filled wall 
panels cost approximately $1/ft2 per inch of insulation.   
 
The service life of this technology is estimated to be 25 years. 


 
 Vacuum Panel Insulation 


 
Vacuum Panel Insulation (VPI) provides even greater insulation values than GFPs. The 
technology consists of a core panel enclosed in an airtight, vacuum-sealed envelope. 
These panels can achieve thermal resistance values of approximately R20/inch. Although 
targeted primarily to refrigerators and specialized containers, VPI can be manufactured in 
any size and thus has potential for building applications.  
 
A wall component with a thermal resistance of R40 would result in energy savings of 
approximately 10%-16% of the total space-heating load. The price for this technology is 
approximately $10/ft2 of insulation.  
 
This service life of this technology is estimated to be 25 years.27 


 


4.4.4 Integrated Building Design 
 
This study considered two new building design upgrade options.  They are: energy 
efficient building design to 30% below current practice and “Ultra-efficient” building 
design to 60% below current practice.  Each upgrade option is briefly discussed below. 


 
 Energy Efficient Building Design to 30% Below Current Practice 


 
Over the past 10 years, significant experience has been gained throughout North America 
with the concept of whole building or integrated design process (IDP) to produce high 
performance buildings.  IDP refers to an iterative process that seeks to optimize the 
building’s design through minimization of heating, cooling, lighting, fan and pumping 
loads; the reduced loads are then met with the “best available” equipment and 
technologies such as air-to-air heat recovery, condensing boilers and high performance 


                                                 
26 BC Hydro Conservation Potential Review 2002, prepared by Marbek for BC Hydro, May 2003.  Energy savings are based on 
CEEAM simulations. 
27 Cost, and life based on estimates from ESource Heating Technology Atlas.  Energy savings are based on CEEAM simulations. 
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building envelopes, etc. The iterative process allows the design team to take advantage of 
synergies that exist between building shell, HVAC equipment and lighting systems. The 
application of IDP magnifies the potential energy savings and helps offset the 
incremental cost of the energy efficient (EE) components. An important element of the 
IDP is the use of a Design Assistance Professional (DAP) who has extensive knowledge 
of EE technologies, can identify valid applications of the technologies and is able to test 
their application using a variety of analytical tools. These tools range from energy 
simulation models such as DOE 2.1E to computational fluid dynamic (CFD) models that 
can assess thermal performance and natural ventilation effectiveness. 


 
Experience in Canada has shown that an IDP typically achieves energy savings of 25% to 
35% compared to a building constructed in accordance with Canada’s Model National 
Energy Code for Buildings (MNECB).  Experience has also shown that incremental costs 
range from nothing to approximately 2% of total construction costs. This study assumes 
an incremental cost of $1.3/ft2 for both large and medium office buildings.   


 
Energy efficient building design (30% below standard) is applicable to new, small, 
medium and large commercial buildings, and is assumed to have a service life of 25 
years.  
 


 Ultra-Efficient Building Design to 60% Below Current Practice 
 


Programs such as the federal government’s C-2000 Program and the Commercial 
Building Incentive Program (CBIP) as well as BC Hydro’s Design Assistance Program 
have achieved energy savings of 25% to 50% over standard design practice28. Current 
research efforts are directed towards higher performance levels through the application of 
IDP coupled with a higher degree of weather integration via passive cooling, natural or 
hybrid ventilation designs and use of renewable technologies. A common element of 
these ultra low energy designs is the use of displacement ventilation (DV) systems with 
radiant cooling, which are better suited for hybrid and natural ventilation designs than 
other approaches. 
 
There is limited information on the performance of ultra low energy designs. Available 
data indicates that energy savings are in the range of 50% to 70% relative to conventional 
construction. Construction costs can be similar, or lower than, conventional buildings due 
to the design optimization that tends to reduce HVAC equipment sizes. This is consistent 
with the findings from high performance programs such as Canada’s C-2000 program, 
which has seen a number of projects achieve the same construction cost as the base case 
design. 
 
The incremental cost of an ultra-efficient building is estimated to be equal to 1% of total 
construction costs, or approximately $1/ft2.  The incremental costs for an ultra-efficient 
building (60% below standard) is actually lower than the incremental costs for energy 
efficient building (30% below standard) because of the “tunneling through the cost 


                                                 
28 Standard design practice often exceeds the Model National Energy Code for Buildings (MNECB). 
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barrier” effect that occurs with equipment downsizing trade-offs that are present with 
very high performance designs. 


 
Ultra-efficient building design (60% below standard) is applicable to new, large 
commercial buildings and is assumed to have a service life of 25 years. 
 


4.4.5 High Efficiency Boilers 
 
Two boiler efficiency upgrade options were considered: High efficiency, Near-
Condensing Boilers and High Efficiency Condensing Boilers.  For both options, the base 
case is a standard efficiency atmospheric boiler with a steady-state efficiency (Et) of 80% 
(seasonal efficiency of 68%),29 a cost of $7/kBtu,30 and an estimated service life of 25 to 
30 years.31  In both cases, the target market is new and existing medium and large 
commercial buildings. Each upgrade option is briefly discussed below. 


 
 High Efficiency Near-Condensing Boilers 


 
This study defines high efficiency near-condensing boilers as those models that exceed 
the minimum steady state efficiency (Et) of 80%, as outlined in ASHRAE Standard 90.1-
2000.  Commercial boilers that meet this standard typically have efficiencies in the range 
of 82% up to 88%.32  Within this product group, individual models vary widely in design, 
cost and quality with the most efficient models generally being the most expensive.  
These types of boilers range from cast iron sectional boiler designs to large scotch marine 
and others.    
 
This study uses an average steady state efficiency of 85% (seasonal efficiency of 80%) 
for high-efficiency near-condensing boilers and a cost of $10/kBtu. 
 


 High Efficiency Condensing Boilers 
 
The most efficient boilers available on the market are condensing boilers, which 
condense the water vapour in the flue gas to recover more useful heat energy.  
Unfortunately, due to the corrosive nature of this condensate, condensing boilers must be 
made from expensive corrosion-resistant materials, such as stainless steel. 
 
When condensing boilers replace existing systems, it is often necessary to make 
modifications to the perimeter radiation system because the lower water temperatures 
inherent to condensing units require increased flow and a greater radiator surface area.   
In new construction, the radiation systems are designed for these requirements. 
 


                                                 
29 Source: Terasen Gas. 
30 Source: Terasen Gas. 
31 Efficiency ranges and costs are from manufacturer’s estimates.  Estimated life is from ACEEE (ASHRAE estimates life of a 
steel boiler at 25 years, and a cast iron boiler at 35 years). 
32 Boilers with efficiencies above 88% are discussed under the “High Efficiency Condensing Boiler category.    
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In this study, condensing boilers are estimated to have a steady state efficiency of 94% 
and a seasonal efficiency of 89% to 92% depending on the application.   The design and 
use of expensive materials give these units a large incremental cost over standard units. 
The cost of a high-efficiency condensing boiler is estimated to be $24/kBtu.33  
 


4.4.6 Improved Building Operations 
 


Two improved building operations options were considered in this study: Building 
Recommissioning and “Next Generation” Building Automation Systems (BAS). Each 
option is briefly discussed below. 
 


 Building Recommissioning 
 
“Recommissioning” is a process of optimizing the operation of an existing building 
through low-cost and no-cost repairs and operational changes.34 It includes the following 
tasks: 


 
 Optimize system operations to improve comfort and reduce energy costs 
 Solve existing comfort or indoor air quality problems 
 Undertake air and water rebalancing 
 Review and update equipment control sequences to ensure optimum operation during 


occupied periods and shutdown during unoccupied periods 
 Ensure ongoing optimal operation through involvement and training of building staff 
 Make recommendations for system improvements and retrofits. 


 
In contrast to the conventional audit and retrofit process, recommissioning involves a 
greater investment in monitoring and simulation of building systems to gain a thorough 
understanding of current operation and possibilities for optimization. Because the 
measures recommended tend to be inexpensive, the overall cost is typically one-third that 
of the audit/retrofit process. Overall costs range from $0.40 to $0.60/ft2 and are primarily 
for labour.  
 
Recommissioning typically results in energy savings of 5 to 10% of space heating 
consumption. The savings come mostly from repairs to equipment, such as valves, 
controllers or thermostats, and from optimization of duct pressures, hot and cold air 
temperatures, variable air volume settings and pump control. Paybacks are typically 
achieved over 1 to 2 years.  Electrical energy savings of 5 to 10% from reduced and 
optimized operation of HVAC equipment are also commonly achieved. 
 
Because of the significant initial investment in monitoring and simulation, the target 
market is medium and large commercial buildings.   
 


                                                 
33 Source: Terasen Gas. 
34 Marbek, “Recommissioning Options Discussion Paper,” prepared for Public Works and Government Services Canada, March 
2002. 
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This study uses a recommissioning cost of 50 cents/ft2 and a corresponding energy 
savings of 7.5%. The service life is estimated to be 10 years. 
 


 “Next Generation” Building Automation Systems    
 
The majority of large commercial buildings have Building Automation Systems (BAS). 
However, only a small number of these systems are maintained on a continuous basis.  
Similarly, few have had their software revised or control algorithms updated.  The latest 
generation of BAS is able to automatically detect anomalies in building operations and 
can automate building diagnostics as well. These systems typically take data on the 
performance of a building’s energy systems, analyze them using logic and physical 
modelling to detect deviations from expected performance, and use built-in logic to 
suggest the cause of the deviation.35 
 
In addition, the newer generations of BAS have improved predictive, self-tuning control 
algorithms that help to minimize the need for by-pass or override of the BAS. 
 
Energy savings of 5 to 10% can be achieved from the installation of a “next generation” 
BAS or from a system upgrade that incorporates a new front-end, automated diagnostics, 
and control strategies. These savings result from re-instituting equipment scheduling, 
expanding control strategies (e.g., lighting) and improving self-tuning control strategies.   
In addition, electrical energy savings of approximately 5 to 10% are also common due to 
reduced HVAC equipment operation.   
 
This study uses a BAS cost of 40 cents/ft2 and a corresponding savings of 7.5% of the 
total building energy use.  The target market for “next generation” BAS is large 
commercial buildings. The service life is estimated to be 10 years.  


 
4.4.7 Demand Controlled Ventilation 


 
Demand Controlled Ventilation (DCV) uses CO2 sensors to supply outdoor air (OA) 
based on the actual building occupancy, while preserving indoor air quality.  Energy is 
saved because lower volumes of OA are introduced when occupancy levels are reduced. 
In practice, volumes of OA can often be reduced by as much as 50%. For commercial 
buildings such as a large office, this reduction in OA can reduce the space heating energy 
use for conditioning OA by up to 5 to 10%. Similarly, in medium commercial buildings 
that utilize packaged rooftop heating-cooling units, the overall reduction in space heating 
energy use is also 5 to 10%.  


 
DCV can be installed as an add-on, as part of a building retrofit or during the 
construction of a new building.  If DCV is installed in an application that already has an 
automated control system, then the incremental cost is $800 to $1,000 per zone.  If the 
application is an add-on to an air handling systems system that does not have an 


                                                 
35 “Automated Building Diagnostics: Improving Energy Performance and Occupant Comfort,” E Source E News, ER-01 (18 Nov 
2001). 
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automated control system, then the cost is approximately $1,200 per zone.  The majority 
of new HVAC systems (approximately 75% of new systems) are installed with automated 
controls. 


 
In this study, the target market for DCV is existing medium and large commercial 
buildings. For this study, the cost of implementing DCV is estimated to be $1,000 per 
zone in a large commercial building with a BAS, and $1,200 per rooftop unit in medium 
commercial buildings.  Annual energy savings are estimated to be 7.5% in both medium 
and large commercial buildings. The service life of this measure is estimated to be 15 
years.   
 


4.4.8 High Efficiency Rooftop Units 
 
Typical commercial gas-fired rooftop air conditioning units have a fixed heating capacity 
or a “low-high,” two-stage heating capacity control. Seasonal efficiencies are typically 
about 70%.  This study considered two rooftop upgrade options: Modulating Rooftop, 
Heat-Cool Units; and Condensing Rooftop, Heat-Cool Units. 
 


 High-Efficiency Modulating Rooftop Heat-Cool Units (RTUs) 
 
Modulating rooftop HVAC units increase energy efficiency by modulating the burner and 
combustion air flows.  This approach allows for greater temperature control and 
eliminates much of the cycling losses.  The net result is higher seasonal efficiencies. 
 
Modulating units, such as the Trane Intellipak and units manufactured by Engineered Air, 
are able to maintain their steady state efficiencies by avoiding “on-off” cycling. These 
units operate their heating sections continuously and modulate the heating output to 
match the space heating requirements. As a result the units attain seasonal efficiencies of 
83-86%.  These units also have higher efficiency A/C sections. Typical units have an 
EER of about 10.5; this compares with an EER of 9.5 for baseline equipment.  


 
The incremental cost of modulating units over standard units is roughly $150 to 
$500/ton.36  The average life of these units ranges from 15 to 25 years. 
 
For this study, this technology is applicable to existing small and medium commercial 
buildings that replace their RTUs at the end of the equipment life. The seasonal 
efficiency of a modulating unit is 80% compared to 70% for a standard unit.  The 
incremental cost is estimated to be $300/ton; and therefore incremental cost for a typical 
medium commercial building is $54,000.  
 
The service life is estimated to be 20 years.   
 


                                                 
36 Cost and savings information from Emerging Energy-Saving Technologies and Practices for the Building Sector: 2004, 
ACEEE and personal communication with Engineered Air. 
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 High-Efficiency Condensing Rooftop Heat-Cool Units (RTUs) 
 
The only known available condensing RTUs are from Custom Mechanical Equipment 
(CME) a division of Lennox Industries that offers custom-order high efficiency packaged 
multizone RTUs.  These multizone RTUs are extremely expensive and rarely used in 
typical commercial applications. As a result of the limited product availability and highly 
site-specific costs of each unit, this technology was not assessed any further.  


 
4.4.9 Domestic Hot Water 


 
This study considered five DHW upgrade options: On demand Hot Water Heaters, HE 
Condensing DHW boilers, HE Condensing DHW Heaters, Pre-Rinse Spray Valve, and 
Drain Water Heat Recovery.  For each option, the base case is either a standard gas-fired 
tank water heater with an energy factor in the range of 0.52 to 0.6, an installed cost of 
approximately $1,700 and a service life of 10 to 12 years;37 or, a standard DHW boiler 
with an efficiency of approximately 75%, a cost approximately $7/kBtu, and a service 
life of 25 to 30 years. Each DHW upgrade option is briefly discussed below. 


 
 On demand Hot Water Heaters 


 
In-line tankless water heaters heat water on demand, eliminating hot water storage. The 
efficiency of tankless water heaters depends on the water heater’s characteristics and on 
the temperature of the water being heated. Operating efficiencies can be as high as 95% 
but are more typically in the 75% to 80% range. The absence of hot water storage reduces 
standby heat losses.  One concern with promoting the uptake of on demand water heaters 
is that they have a higher natural gas capacity than a standard water heater (2 to 4 times) 
for the same application.  The absence of a storage tank requires that an on demand 
heater be sized for the peak coincident DHW load.  The potential impact of the use of on 
demand water heaters on gas supply and distribution should be considered when 
evaluating this technology.   
 
For this study, the target market is existing and new small and medium commercial 
buildings that have high DHW needs such as restaurants and hotels.  The installed cost of 
a 4 USGPM on demand commercial water heater is $3,800 as compared to $1,700 for an 
equivalent standard 85 USG tank heater. The seasonal efficiency of an on demand water 
heater is estimated to be 80% and, due to the high quality materials used in tankless water 
heaters, their useful life is 20 years. 


 
 High Efficiency Condensing DHW Boilers 


 
Condensing boilers used to generate domestic hot water are available in capacities of 
over 100 gallons, can operate at thermal efficiencies as high as 95% and have low 


                                                 
37 Sources: 1) “Emerging Energy-Saving Technologies and Practices for the Buildings Sector: 2004”, ACEEE, 2) “A 
comparative Study of High-Efficiency Residential Natural Gas Water Heating”, 2002, ACEEE. 3) www.tanklesswaterheaters.ca 
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standby energy losses.38  Condensing boilers can cost three times more than standard 
non-condensing boilers.  This target market for this technology is both new and existing 
large commercial buildings with large DHW requirements. 


 
For this study, the high-efficiency condensing boiler is estimated to have a cost of 
$24/kBtu, a seasonal efficiency of 90%, and a service life of 25 years.  


 
 High Efficiency Condensing DHW Heaters 


  
Condensing water heaters can capture over 90% of the input energy, but their high cost 
has limited their market penetration to date. These units capture almost all of the heat 
value of condensing flue gas water vapour to liquid (about 10% for natural gas). More 
importantly, their forced draft burners eliminate off-cycle heat transfer to the flue.  
 
For this study, the target market for his condensing water heaters is new and existing 
medium and large commercial buildings; the cost is $2,000 more than a conventional 
power vent water heater; the efficiency is 95%; and the service life is 10 years. 
  


 Pre-Rinse Spray Valves 
 
Pre-rinse spray valves (also called a spray nozzle or spray head) are used by restaurant 
and cafeteria and kitchen staff to remove food from plates and other dishes prior to 
loading them in the dishwasher.  New energy and water efficient valves utilize a “knife-
edge” spray rather than a traditional “shower-type” spray to better focus the available 
energy and remove the food particles more efficiently.  A traditional spray valve uses 10 
to 20 litres per minute (Lpm) of hot water, while a new efficient model uses 6 Lpm or 
less. 
 
The target market for energy and water efficient spray valves is new and existing small, 
medium and large commercial buildings with commercial food preparation equipment.  
For this study, the valve is estimated to be used 1 hour per day, cost $65 and have an 
expected service life of 5 years.    


  
 Drainwater Heat Recovery 


 
Drainwater heat recovery systems transfer the waste heat from drains to pre-heat make-up 
water.  One example of this technology is the GFX system, which was originally 
developed with a grant from the US Department of Energy and is currently manufactured 
by Doucette Industries.  The GFX system incorporates a shell-and-tube heat exchanger 
that typically has efficiencies in the range of 30 to 50%.  The cost of these systems varies 
according to the application and the complexity of the installation.  Specific applications 
include commercial laundries and dishwashers.  
 


                                                 
38 Nichols, D; “Emerging Technologies for a Second Generation of Gas Demand-Side Management”, 2004.  
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The target market for this technology is quite specialized and includes restaurants, 
nursing homes, and hospitals, and large hotels in both existing and new buildings.  The 
installed cost is estimated to be $8,000 for a new building; and for existing buildings, the 
cost is estimated to be $12,000 due to the need to modify the existing sanitary pipe 
layout. Energy savings are estimated to be 20% of DHW energy use for the specific 
appliance, and the service life is estimated to be 20 years. 


 


4.4.10 Commercial Food Preparation 
 
Three gas appliances, ranges, fryers and broilers, together account for an estimated 70% 
of commercial kitchen primary cooking energy use in Canada.39 The target market for 
these technologies is small, medium, and large commercial buildings. A brief outline of 
efficiency improvement opportunities in these appliances is presented below. 
 


 Gas Ranges 
 


The commercial range-top is the most widely used piece of commercial cooking 
equipment.  Standard gas ranges have efficiencies in the range of 25 to 30% and use 
about 160,000 kBtu per year per range.40  Efficient gas ranges use advanced technologies 
such as power burners, sealed combustion, infrared burners and halogen range tops.  The 
use of these new technologies improves range efficiency into the range of 45 to 60%.41   
 
This study used the following estimates: an energy efficient range has an efficiency of 
52%; and costs approximately $3,300, or about $80042 more than a standard efficiency 
model that has an efficiency of 27%.  The service life of a range is assumed to be 10 
years, but this number is highly dependent on maintenance and operation practices.    


 
 Gas Fryers 


 
Standard gas fryers have efficiencies in the range of 25 to 50% and use approximately 
74,900 kBtu per year per fryer.43  Various new technologies, such as infrared burners, 
powered burners, recirculation tubes, and fry pot insulation have been developed that 
improve fryer efficiency to roughly 50 to 65%.   
 
Infrared (IR) burners employ a fine honeycomb matrix to evenly disperse the fuel/air 
mixture across the burner surface.  Combustion takes place close to the burner surface, 


                                                 
39 Technology Review of Commercial Food Service Equipment, Prepared for NRCan and Consumers Gas by Don Fisher and 
CGRI, 1996.  The actual breakdown is 31.8% for ranges, 19.24% for broilers and 17.5% for fryers. 
40 Commercial Cooking Appliance Technology Assessment, Prepared for the Food Service Technology Center by Don Fisher, 
2002. 
41 Ibid. 
42 Incremental cost from Natural Gas Efficiency and Conservation Measure Resource Assessment, Prepared for the Energy Trust 
of Oregon by Ecotope, 2003. 
43 Commercial Cooking Appliance Technology Assessment, Prepared for the Food Service Technology Center by Don Fisher, 
2002. 
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causing it to become red-hot and emit infrared radiation to the surrounding heat-transfer-
tube walls.  IR burners currently represent 5-10% of the gas fryers in the marketplace.44   
 
This study used the following estimates: an infrared fryer has an efficiency of 57%; and 
cost about $2,500 or about $1,300 more than a standard efficiency fryer45 that has an 
efficiency of 37%.  The service life of a fryer is 10 years. 


 
 Gas Broilers 


 
Depending on type, broilers use approximately 115,000-210,000 kBtu per year per unit 
and have efficiency levels that range from 15% to 30%.46 Past broiler efficiency 
strategies have dealt with methods of reducing the input energy when the broiler is idle; 
however, none have proven to be commercially successful. Similarly, the flavour and 
appearance of broiled food is distinctive, and is often the selling point on the menu; 
consequently, switching to other, more efficient cooking methods is typically not a viable 
option.   
 
Commercial broilers cost approximately $7,000.  In general, broiler prices vary based on 
non-energy features and are not directly related to the unit’s energy efficiency. This 
study, therefore, assumes the most efficient units (30% efficiency) have a small 
incremental cost ($200) over the baseline models that have an efficiency of 20%. The 
service life of a commercial broiler is estimated to be 10 years.   
  


4.5 SUMMARY OF FUEL CHOICE SCREENING RESULTS  
 


A summary of the screening results for the fuel choice upgrade options is presented Exhibit 4.6 
below.  The specific measures are taken from the results for Vancouver Island, and are 
representative of all three regions. Highlights of the results shown in Exhibit 4.6 are summarized 
in the text that follows and the detailed calculations are provided in Appendix F. 


 


                                                 
44 Ibid. 
45 Natural Gas Efficiency and Conservation Measure Resource Assessment, Prepared for the Energy Trust of Oregon by 
Ecotope, 2003.  (Energy Star assumes $1,000 (US) incremental price.) 
46 Commercial Cooking Appliance Technology Assessment, Prepared for the Food Service Technology Center by Don Fisher, 
2002. 
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Exhibit 4.6: Summary of TRC Measure Screening Results–Commercial Sector Fuel 
Choice Options 


Name
Electric DHW to Gas  (New) - Natural Gas Water Heater All small, medium & large New I 11,307 2.1
Electric DHW to Gas  (Existing) - Natural Gas Water Heater All small, medium & large Existing I 9,999 2.1
Electric DHW to Gas  (New) - Multiple Natural Gas Water Heaters All small, medium & large New I 10,322 2.0
Electric DHW to Gas  (Existing) - Multiple Natural Gas Water Heaters All small, medium & large Existing I 8,979 2.0
Electric DHW to Gas  (Existing) - On Demand Natural Gas Water Heater All small, medium & large Existing I 2,873 1.6
Electric DHW to Gas  (New) - Instantaneous Natural Gas Water Heater All small, medium & large New I 1,066 1.2
Electric Heating to Gas (New) - Forced Air Heating Application All small, medium & large New I 10,176 1.2
Electric Heating to Gas (Existing) - Forced Air Heating Application All small, medium & large Existing I 5,411 1.2
Electric Heating to Gas (New) - Hydronic Heating Application All small, medium & large New I -238,698 0.4
Electric Heating to Gas (Existing) - Hydronic Heating Application All small, medium & large Existing I -251,735 0.4


Target Market


Vintage Full/Incr


Measure 
TRC 
[ $ ]


B/C 
RatioService 


Area(s) Sub Sector(s)


 
 
4.6 DESCRIPTION OF FUEL CHOICE MEASURES 


 
This sub section provides a brief description of each of the fuel choice technologies and 
measures that are included in this study, as listed in Exhibit 4.7.  


  
Exhibit 4.7: Fuel Choice Technologies and Measures– Commercial Sector 


 
Each of the technologies and measures shown in Exhibit 4.7 are briefly described in the text that 
follows. In each case, the text provides the following: 


 
 The current baseline technology 
 A brief description of the upgrade technology 
 Information on the technology’s energy performance and cost relative to the baseline 


technology 
 The target sub sectors and building vintage(s) (new or existing) where the technology can 


be practically applied 
 The expected useful life of the technology. 


 
4.6.1  Electric DHW To Natural Gas 


 
The evaluation of domestic hot water fuel choice options involved a study of gas-fired 
domestic hot water heaters and gas-fired on demand water heaters for both new and 
existing commercial buildings. The results show that buildings with large DHW loads 
such as restaurants and nursing homes demonstrate the best economic potential for fuel 
choice options.  Furthermore, DHW heaters located in single storey buildings, 
penthouses, and in close proximity to the building perimeter represent the best conditions 
for venting gas appliances. 
 


 
 Electric DHW to natural gas – new buildings 
 Electric space heating to natural gas – new 


buildings 
 Electric DHW to natural gas – existing 


buildings  
 


 
 Electric space heating to natural gas – existing 


buildings  
 Electric cooling to natural gas cooling for large 


commercial 
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An overview of the three fuel choice upgrade options considered in this study is 
presented below. 
 


 Natural Gas DHW Heater – Central DHW Application  
 
The baseline for this option is a single commercial electric water heater that forms part of 
a centralized DHW system consisting of a heater, circulation pump and piping 
distribution system.  For this application, a “medium office” building was selected to test 
and demonstrate the feasibility of the upgrade. The baseline electric water heater has a 
storage capacity of 85 USG; an energy factor (EF) of 0.91; a 1st hour rating of 290 USG; 
a 45 kW electric heating element; an estimated installed cost of $1,500 (adapted from 
Means); and an expected service life of 10 to 12 years. 
 
The upgrade option is the installation of a standard natural gas fired DHW heater 
equipped with a power-vent for the products of combustion.  The heater has an EF of 0.6, 
a storage capacity of 90 USG, a 1st hour rating of 300 USG, an installed cost of $1,700 
(adapted from Means), and an expected service life of 10 to 12 years. 
 
For this application, the target market for gas-fire DHW heaters is both new and existing 
small, medium and large commercial buildings equipped with a central commercial-sized 
electric DHW heater.   


 
 Multiple Natural Gas DHW Heaters – Distributed DHW Application  


 
The baseline for this option is four electric water heaters that form part of a distributed 
DHW system consisting of four independent DHW systems located within a commercial 
building.  For this application, a “medium office” building was selected to test and 
demonstrate the feasibility of the upgrade. The baseline electric water heaters each have a 
storage capacity of 50 USG;  an EF of 0.91; a 1st hour rating of 90 USG; a 9 kW electric 
heating element; an estimated installed cost of $700 (adapted from Means); and an 
expected service life of 10 to 12 years. 
 
The upgrade option is the installation of four standard natural gas fired DHW heaters 
equipped with power-vents.  The heaters each have a storage capacity of 50 USG; and EF 
of 0.6; a 1st hour rating of 90 USG, an installed cost of $900 (adapted from Means), and 
an expected service life of 10 to 12 years. 
 
For this application, the target market for gas-fire DHW heaters is both new and existing 
small, medium and large commercial buildings equipped with distributed electric DHW 
heaters. 


 
 Natural Gas On demand Heater – On-demand DHW Application 


 
The baseline for this option is a commercial electric water heater that forms part of an on-
demand DHW system consisting of a heater and a piping distribution system.  For this 
application, a “food retail” building was selected to test and demonstrate the feasibility of 
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the upgrade. The baseline electric water heater has a storage capacity of 85 USG; an 
energy factor (EF) of 0.91; a 1st hour rating of 290 USG; a 45 kW electric heating 
element; an estimated installed cost of $1,500 (adapted from Means); and an expected 
service life of 10 to 12 years. 
 
The upgrade option is the installation of a commercial-grade on demand natural gas fired 
DHW heater.  The heater has an EF of 0.81; a capacity of 4 USGPM at 90 deg. F delta T; 
an installed cost of $3,800 (as per supplier quotation); and an expected service life of 20 
years. 
 
The target market for natural gas on demand water heaters is both new and existing small, 
medium and large commercial buildings equipped with an on-demand electric DHW 
heating system.   
 


4.6.2  Electric Space Heating to Natural Gas 
 
The evaluation of space heating fuel choice options involved a study of gas-fired 
hydronic heating systems, and gas-fired packaged rooftop units for both new and existing 
commercial buildings.  
 
An overview of the two fuel choice upgrade options considered in this study is presented 
below. 


 
 Natural Gas-Fired Space Heating – Perimeter Hydronic Application  


 
The baseline for this option is a commercial building equipped with perimeter electric 
heating, either electric baseboard heaters, fan coils, or PTACs, with an estimated 
conversion efficiency of 98% and an estimated service life of 25 years. For this 
application, a “medium hotel” was selected to test and demonstrate the feasibility of the 
upgrade.  
 
The upgrade option is the installation of a gas-fired high efficiency boiler with an 
estimated seasonal efficiency of 80%, a perimeter hydronic heating system, and a gas-
fired ventilation system.  The upgrade an estimated installation cost of $5 to $6 per 
square foot (adapted from Means), and an expected service life of 25 years. 
 
For this application, the target market for gas-fired DHW heaters is both new and existing 
small, medium and large commercial buildings equipped with perimeter electric heating.   
 


 Natural Gas-Fired Space Heating – Forced Air Application  
 
The baseline for this option is a commercial building equipped with multiple electric 
rooftop units for heating and cooling. For this application, a “food retail” building was 
selected to test and demonstrate the feasibility of the upgrade. More specifically, the 
baseline consists of three 10 ton packaged rooftop units equipped with electric resistance 
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heating; an estimated conversion efficiency of 98%; an installed cost of $7,225 each (as 
per Means); and an expected service life of 15 years. 
 
The upgrade option is the installation of equivalent 10 ton gas-fired rooftop units with an 
estimated seasonal heating efficiency of 78%.  The upgrade an estimated installation cost 
of $14,500 each (as per Means), and an expected service life of 15 years. 
 
For this application, the target market for gas-fired rooftop units is both new and existing 
small, medium and large commercial buildings equipped with electric rooftop units.   
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5. ECONOMIC POTENTIAL FORECAST – ENERGY EFFICIENCY 
SCENARIO 
 


5.1 INTRODUCTION 
 


This section presents the Commercial Sector Economic Potential Forecast – Energy Efficiency 
Scenario for the study period (FY 2003/04 to FY 2015/16). The Economic Potential Forecast – 
Energy Efficiency Scenario estimates the level of natural gas consumption that would occur if all 
equipment and building envelopes were upgraded to the level that is cost-effective. In this study, 
“cost-effective” means that the technology upgrade passes the measure Total Resource Cost 
(TRC) test, as discussed previously in Section 4.2.47 


 
The discussion in this section is presented in the following subsections: 


 
 Major modelling tasks 
 Technologies included in the economic potential forecast – energy efficiency scenario 
 Presentation of results 
 Interpretation of results. 


 
5.2 MAJOR MODELLING TASKS 


 
To develop the Commercial Sector Economic Potential Forecast  – Energy Efficiency Scenario, 
the following steps were undertaken: 


 
 The measure TRC results for each of the energy-efficiency upgrades presented previously 


in Exhibit 4.4 were reviewed.  
 


 Technology upgrades that had positive TRC results were selected for inclusion in the 
economic potential scenario, either on a “full cost” or “incremental” basis. Technical 
upgrades passing the TRC test on a “full cost” basis were implemented in the first 
forecast year. Those upgrades that only passed the TRC test on an “incremental” basis 
were introduced as the existing stock approached the end of its useful life, which in this 
study was agreed to be 75% of the equipment’s rated life expectancy.  
 


 Energy use within each of the building segments was modelled with the same energy 
models that were used to generate the Reference Case. However, for this forecast, the 
remaining standard efficiency technologies included in the Reference Case forecast were 
replaced with the most efficient “technology upgrade option” that passed the TRC test.  If 


                                                 
47 Energy markets in Canada and worldwide have experienced a number of extraordinary events in the recent past. As a result, 
natural gas costs have risen substantially since the start of this CPR. As current natural gas costs are higher than those used in this 
analysis, the benefits of efficiency measures may be understated while the benefits of fuel choice measures may be overstated. 
Within the limits of the time and resources available, this CPR has attempted to accommodate the increasing natural gas prices by 
applying a “high level” price sensitivity analysis to the measures screening process.  Efficiency measures that were close but did 
not initially pass the measures TRC test have been included in the Economic Potential scenario. This approach recognizes that the 
measures will be subject to further economic screening during the detailed program design stage, which will provide a further 
opportunity to decide whether the measures should continue to be included in Terasen’s program portfolio. 
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more than one cost effective measure existed for the same end use application, the study 
selected the most energy efficient one. 
 


When more than one upgrade option was applied to a given end use, the first measure selected 
was the one that reduced the end use load.  For example, for the domestic hot water (DHW) end 
use, pre-rinse spray valves are applied first (where applicable) to reduce load. Building 
automation systems are applied next, to optimize performance of the system through better 
controls. Drainwater heat recovery (where applicable) is applied next, to further reduce load. 
Finally, the measures to replace DHW boilers and water heaters are applied, to improve the 
efficiency of the equipment itself. 


 
5.3 TECHNOLOGIES INCLUDED IN ECONOMIC POTENTIAL FORECAST 


 
Exhibit 5.1 provides a listing of the technologies selected for inclusion in this forecast. In each 
case, the exhibit shows the following: 


 
 End use affected 
 Upgrade option(s) selected 
 Building segments48 to which the upgrade options were applied 
 Rate at which the upgrade options were introduced into the stock. 


 
 


                                                 
48 Measures selected for the small commercial segment were extrapolated from the modelling results for the large and medium 
buildings as small buildings were not specifically modelled in Section 4. This is consistent with the approach applied in the BC 
Hydro CPR. 
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Exhibit 5.1: Technologies Included in Economic Potential Forecast – Energy Efficiency 
Scenario 


 


End Use Upgrade Option 
Applicability of 


Upgrade Options 
by building Segment 


 
Rate of Stock Introduction 


 


Non-condensing boilers   Large and medium 
buildings  


 Existing buildings, at rate of boiler 
replacement 


 New buildings, included in the Improved 
Construction measures (below) 


Building Automation 
Systems  Large buildings 


 Existing buildings, immediate 
 New buildings, included in the Improved 


Construction measures (below) 


Commissioning  Medium and large 
buildings 


 Existing buildings, immediate 
 New buildings, included in the Improved 


Construction measures (below)  
New Building Construction 
60% Below Current Energy 
Consumption 


 Large Buildings  New buildings, immediate 


Space 
Heating 


New Building Construction 
30% Below Current Energy 
Consumption 


 Medium and small 
buildings  New buildings, immediate 


Condensing DHW Boilers  Large buildings 


 Existing buildings, at rate of boiler 
replacement 


 In new buildings, included in the 
Improved Construction measures (below) 


Condensing DHW Heaters  Large and medium 
buildings 


 Existing buildings, at rate of water heater 
replacement 


 In new buildings, included in the 
Improved Construction measures (below) 


Building Automation 
Systems  Large buildings 


 Existing buildings, immediate 
 New buildings, included in the Improved 


Construction measures (below) 


DHW Drainwater Heat 
Recovery 


 Restaurants, 
hospitals, nursing 
homes and large 
and medium 
hotels 


 Existing hotels, immediate 
 In new hotels, included in the Improved 


Construction measures (below) 


Pre-rinse Spray Valve  All 


 Immediate introduction in existing 
buildings 


 In new buildings, included in the 
Improved Construction measures (below) 


New Building Construction 
60% Below Current Energy 
Consumption 


 Large Buildings  New buildings, immediate 


DHW 


New Building Construction 
30% Below Current Energy 
Consumption 


 Medium and small 
buildings  New buildings, immediate 


Commercial 
Food 
Preparation 


Efficient Gas Range  All 
 Existing buildings, at turnover, full 


penetration by 2016  
 New buildings, immediate 
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End Use Upgrade Option 
Applicability of 


Upgrade Options 
by building Segment 


 
Rate of Stock Introduction 


 
 


Efficient Gas Broiler  All 
 Existing buildings, at turnover, full 


penetration by 2016  
 New buildings, immediate 


 
5.4 PRESENTATION OF RESULTS 


 
Exhibit 5.2 compares levels of commercial Energy Efficiency Scenario, natural gas consumption 
for the Reference Case and the Economic Potential Forecast. As illustrated, under the Reference 
Case, commercial natural gas use would grow from base year levels of approximately 31.0 
million GJ/yr. to approximately 39.8 million GJ/yr. by the FY 2015/16. This contrasts with the 
Economic Potential Forecast – Energy Efficiency Scenario in which natural gas use grows to 
32.8 million GJ/yr. over the same period, a reduction of approximately 7.1 million GJ/yr., or 
about 18%. 


 
Exhibit 5.2: Reference Case versus Economic Potential Forecast Energy Efficiency 


Scenario for the Commercial Sector, (thousand GJ/yr.) 
 


0


5,000


10,000


15,000


20,000


25,000


30,000


35,000


40,000


45,000


2003/4 2005/6 2010/11 2015/6


th
ou


sa
nd


s 
of


 G
J/


yr


Reference 
Case


Base Year                                           Milestone Years


Economic Potential


 
 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants  Page 65 


5.4.1 Energy Savings 
 


The following exhibits provide further detail on the total potential natural gas savings 
within the Economic Potential Forecast – Energy Efficiency Scenario:  


 
 Exhibit 5.3 presents the results by service region and milestone year 
 Exhibit 5.4 presents the results by building segment and milestone year 
 Exhibit 5.5 presents the results by end use and milestone year and also includes a pie 


chart 
 Exhibit 5.6 provides a further disaggregation of the savings by end use, technology, 


milestone year and cost. 
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Exhibit 5.3: Natural Gas Savings by Service Region and Milestone Year, (thousand 
GJ/yr) 


2005/06 1,583 411 466 2,460 8%
2010/11 3,071 760 909 4,739 13%
2015/16 4,560 1,149 1,344 7,053 18%


%  Savings 2015/16
Re: Reference Case 18% 18% 16% 18%
% of Total  Savings       
in 2015/16


65% 16% 19%


% Savings in 2015/16 
Re: Reference CaseLower 


Mainland
Vancouver 


Island Interior Total
Milestone Year


Annual Savings (thousands GJ/yr.)


 
 


Exhibit 5.4: Natural Gas Savings by Building Segment and Milestone Year,  (thousand 
GJ/yr) 


 


Milestone Year % Savings 2015/6 
2005/6 2010/11 2015/6 Segment 


thousand GJ 
Re: Ref Case Re: Total 


           
Large Office 287 456 620 30% 9%
Medium Office 48 74 99 14% 1%
Large Non-Food Retail 171 286 393 27% 6%
Medium Non-Food Retail 29 44 58 13% 1%
Food Retail 23 44 66 16% 1%
Large Hotel 131 233 325 30% 5%
Medium Hotel/Motel 27 56 82 17% 1%
Hospital 141 230 305 31% 4%
Nursing Homes 52 87 117 28% 2%
Large School 261 448 657 34% 9%
Medium School 116 231 357 22% 5%
University/College 309 456 616 29% 9%
Restaurant/Tavern 119 210 301 23% 4%
Warehouse/Whsale 88 127 159 12% 2%
Mixed Use 19 37 55 16% 1%
Small Commercial 387 1,230 2,094 12% 30%
Recreational and Other  253 491 748 17% 11%
Miscellaneous 0 0 0 0% <1%


           
Total 2,460 4,739 7,053 18% 100%
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Exhibit 5.5: Natural Gas Savings by End Use and Milestone Year, (thousand GJ/yr) 
 


 
Exhibit 5.6: Natural Gas Savings by End use, Technology, Segment, Milestone Year and 


Benefit/Cost Ratio  
 


Economic Potential (thousand of GJ) End Use Technology 
2005/06 2010/11 2015/16 


B/C 
Ratio 


DHW DHW Spray Valve 154 154 154 10.04 
Comm Food Prep Efficient Gas Broiler 55 197 342 9.63 
Htg and DHW Savings from 60% Better Construction 224 907 1,604 9.05 
DHW DHW Condensing Boiler 7 23 36 4.49 
Comm Food Prep Efficient Gas Range 92 332 577 3.44 
Heating DCV 60 60 60 2.75 
DHW DHW Condensing Heater 132 403 640 2.08 
Htg and DHW Savings from 30% Better Construction 159 628 1,146 1.92 
Heating Commissioning 892 892 892 1.51 
Heating Condensing Boilers 183 641 1,100 1.30 
Htg and DHW BAS 471 471 471 1.21 
DHW DHW Heat Recovery 30 30 30 1.04 
TOTAL   2,460 4,739 7,053  


 


% Savings 2015/6
2005/6 2010/11 2015/6


Space Heating 1,863 3,251 4,700 17% 67%
DHW 451 959 1,434 25% 20%
Food Prep 147 529 919 21% 13%
Total 2,460 4,739 7,053 18% 100%


Re: TotalEnd Use
Milestone Year


thousand GJ Re: Ref Case


Space 
Heating


67%


DHW
20%


Food 
Prep
13%
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5.5 INTERPRETATION OF RESULTS 
 


Highlights of the results presented in the preceding exhibits are summarized below: 
 


 Savings by Service Region 
 
Exhibit 5.3 shows that the overall savings are distributed among the three service regions in 
“rough” approximation to the distribution of total annual natural gas sales.  
 


 Savings by Milestone Year 
 
Exhibit 5.3 also shows that savings occur somewhat disproportionately in the first milestone 
period; this is because several measures are economic on a full-cost basis and, in this forecast, 
they are all installed by the first milestone year. These full-cost measures include: 
commissioning, BAS systems, pre-rinse spray valves, and drainwater heat recovery. In 
subsequent milestone years, the savings increase at a relatively even pace, indicating that most 
other measures are implemented as equipment reaches the end of its life.  
 


 Savings by Building Segment 
 
Exhibit 5.4 shows that the small commercial segment, which consists of the many small 
customers within each of the modelled building segments (e.g., office, hospital etc.), represents 
approximately 30% of the total savings potential. Although savings per square metre of small 
commercial floor space are generally smaller than in the larger buildings, overall savings 
potential remains significant. This is due to the large number of customers (and floor space) 
within this building segment.  
 
Recreational and other buildings provide the next largest share of the potential savings in this 
forecast (approximately 11%); followed by large office, large school and universities and 
colleges (all at 9%); and large non-food retail (6%). These segments offer large potential savings 
due to the fact that almost all technologies are applicable, and because the new construction 
measure, which provides 60% improved energy performance, is applicable in large buildings.  
 


 Savings by End use and Technology 
 
Exhibits 5.5 and 5.6 show that space heating technologies account for approximately 67% of the 
total economic potential savings. The technologies that achieve the reduction include: 
 
 Heating savings from 60% better construction in new large buildings 
 Heating savings from 30% better construction in new medium and small buildings 
 Commissioning 
 Heating savings from building automation systems (BAS) 
 Non-condensing (85% efficient) boilers. 
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DHW savings account for a further 20% of the total economic potential savings. The most 
significant contribution to these savings are from: 


 
 Condensing water heaters in medium and small buildings 
 DHW savings from 60% better construction in new large buildings 
 DHW savings from 30% better construction in new medium and small buildings  
 DHW savings from building automation systems 
 Condensing DHW boilers in large buildings. 


 
The final 13% of savings are from food preparation, through the implementation of more energy 
efficient cooking equipment.   
 
Modest additional savings may be applicable to the miscellaneous end use. However, due the 
relatively small size of this end use and the generally more application-specific technologies 
involved (e.g., equipment sterilization in hospitals), no measures applicable to this end use were 
assessed.  
 
5.5.1 Caveats on Interpretation of Results 


 
A systems approach, consistent with that employed in the BC Hydro CPR, was used to 
model the energy impacts of the efficiency upgrades presented in the preceding section. 
In the absence of a systems approach, there would be double counting of savings and an 
accurate assessment of the total contribution of the energy-efficient upgrades would not 
be possible.  
 
For example, a condensing boiler reduces space heating natural gas use, as does the 
installation of new energy-efficient windows. On its own, each measure will reduce 
overall space heating energy use. However, the two savings are not additive. The order in 
which some upgrades are introduced is also important. In this study, the approach has 
been to select and model the impact of measures that reduce the load for a given end use 
(e.g., a window upgrade that reduce the space heating load) and then to introduce 
measures that meet the remaining load more efficiently (e.g., a mid-efficiency boiler). 
 
The above approach means that where there is interaction between measures that affect 
the same end use, the savings for those individual measures shown in Exhibit 5.6 are 
reduced. For example, if the condensing furnace measure was implemented in the 
absence of any other space heating measures, its savings would be greater than those 
shown in Exhibit 5.6. As appropriate, this issue will be further addressed during the 
Achievable Potential section of this report. 
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6. ECONOMIC POTENTIAL FORECAST – FUEL CHOICE 
SCENARIO 


 
6.1 INTRODUCTION 


 
This section presents the Commercial Sector Economic Potential Forecast – Fuel Choice 
Scenario for the study period (FY 2003/04 to FY 2015/16). The Economic Potential Forecast – 
Fuel Choice Scenario estimates the level of natural gas consumption that would occur if natural 
gas is the “fuel of choice” to meet the loads in all new facilities or retrofit applications, where 
natural gas is cost-effective relative to electricity.   
 
In this study, “cost-effective” means that the natural gas fuel choice option passes the measure 
Total Resource Cost (TRC) test, as discussed previously in Section 4. 
 
The discussion in this section is presented in the following subsections: 


 
 Major modelling tasks 
 Technologies included in economic potential forecast—fuel choice scenario 
 Presentation of results 
 Interpretation of results. 


 
6.2 MAJOR MODELLING TASKS 


 
To develop the Fuel Choice Scenario, the following tasks were undertaken: 


 
 The measure TRC results for each of the fuel choice options presented in Exhibit 4.6 


were reviewed. Those fuel choice options that had positive TRC results were selected for 
inclusion in this Fuel Choice Scenario. If more than one cost-effective natural gas option 
existed, the study selected the most energy-efficient one.  


 
 In new buildings, it was assumed that natural gas is the fuel of choice for all new space 


and domestic hot water applications where natural gas is cost effective relative to 
electricity.  


 
 For existing stock, it was assumed that cost effective fuel choice options are introduced 


as the existing stock approaches the end of its useful life, which in this study was set at 
75% of the equipment’s rated life expectancy.  


 
 The scenario was modelled using the same end use model as was used in the previous 


scenarios. The model results calculated the changes in both electricity (reduced 
consumption) and natural gas (increased consumption) that resulted from this scenario. 


 
 The final task in this scenario was the calculation of the net avoided energy costs that 


would result from the changes in electricity and natural gas use over the study period. 
The calculation of avoided energy costs used the same electricity and natural gas avoided 
supply costs as presented previously in Section 4 of this report, including application of 
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the specific avoided supply cost values for each combination of end use (i.e., load factor), 
service area, energy source (natural gas and electricity) and measure life.     


 
6.3 TECHNOLOGIES INCLUDED IN ECONOMIC POTENTIAL FORECAST 


 
Exhibit 6.1 provides a listing of the technologies selected for inclusion in this forecast. In each 
case, the exhibit shows the following: 


 
 End use affected 
 Fuel choice option selected 
 Building segments to which the fuel choice options were applied 
 Rate at which the fuel choice options were introduced into the stock. 


 
Exhibit 6.1: Technologies Included in Economic Potential Forecast – Fuel Choice 


 


End Use Fuel Choice Option49 
Applicability of Fuel 


Choice Options 
by Building Segment 


 
Rate of Stock Introduction 


 


Space Heating Electric Heating to Gas – 
Forced Air Applications 


 Small commercial 
buildings with electric 
rooftop units and furnaces 


 Medium buildings 
equipped with electric 
rooftop units 


 Existing buildings, when current 
electric forced air heating unit50 
reaches 75% of its rated life 
expectancy 


 New buildings, at rate of new 
construction 


Electric DHW to Gas – 
Centralized DHW 
Applications 


 Large and medium 
buildings with central 
commercial-sized electric 
DHW heater 


 Existing buildings, when current 
electric DHW unit reaches 75% 
of its rated life expectancy 


 New buildings, at rate of new 
construction DHW 


Electric DHW to Gas – 
Multiple Water Heaters 


 Large and medium 
buildings with electric 
distributed DHW heaters 


 Existing buildings, when current 
electric DHW unit reaches 75% 
of its rated life expectancy 


 New buildings, at rate of new 
construction 


 
 


                                                 
49 As noted previously, if more than one cost effective measure is applicable to a given application, this scenario employs the 
most energy efficient choice. 
50 In the absence of more detailed data, this fuel choice scenario assumes that the electric space heating share in existing 
buildings is 50% electric forced air (rooftop and furnace) and 50% electric baseboard, wall mounted heaters, etc. The fuel choice 
option is applied only to the forced air share. 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants  Page 72 


6.4 PRESENTATION OF RESULTS 
 


Under the Reference Case that was presented previously in Section 3, commercial sector natural 
gas use is forecast to grow from base year levels of approximately 31.0 million GJ/yr. to 
approximately 35.9 million GJ/yr. by the FY 2010/11 and approximately 39.8 million GJ/yr. by 
the FY 2015/16. 
 
Under the Fuel Choice Scenario, natural gas consumption grows to approximately 42.0 million 
GJ/yr. by FY 2015/16, an increase of about 5% relative to the Reference Case.  As is discussed 
further in the following sub sections, the increase in natural gas consumption of 2,029,000 GJ/yr. 
in FY 2015/16 would be offset by a decrease of 1,286,000 GJ/yr. in electricity use.  
 
The following exhibits provide further detail on the total changes in energy use within the 
Economic Potential Forecast – Fuel Choice Scenario:  


 
 Exhibits 6.2A and B present the results by service region and milestone year, expressed 


in, respectively, gigajoules and gigawatts. 
 
 Exhibits 6.3A & B present the results by building segment and milestone year, expressed 


in, respectively, gigajoules and gigawatts.  
 
 Exhibits 6.4A & B present the results by end use and milestone year, expressed in, 


respectively, gigajoules and gigawatts. 
 
 Exhibit 6.5 presents an estimate of the net impact on provincial energy supply costs 


associated with this Fuel Choice Scenario. 
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Exhibit 6.2A: Change in Energy Use Relative to Reference Case (thousand GJ/yr) By Service Area and Milestone Year 
 


Lower Mainland Vancouver Island Interior Total Service Region 


Milestone 
Year 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


2005/06 136 85 50 106 63 43 70 50 21 312 198 114 
2010/11 513 319 195 379 229 150 257 181 76 1,150 729 421 
2015/16 917 566 351 668 408 261 444 312 132 2,029 1,286 743 
% Natural Gas 
Increase 
2015/16 


45% 33% 22% 100% 


 
 


Exhibit 6.2B: Change in Energy Use Relative to Reference Case (GWh/yr) By Service Area and Milestone Year 
 


Lower Mainland Vancouver Island Interior Total Service Region 


Milestone 
Year 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


2005/06 38 24 14 29 18 12 20 14 6 87 55 32 
2010/11 143 88 54 105 64 42 72 50 21 319 202 117 
2015/16 255 157 97 186 113 72 123 87 37 564 357 207 
% Natural 
Gas Increase 
2015/16 


45% 33% 22% 100% 


 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants  Page 74 


Exhibit 6.3A: Change in Energy Use Relative to Reference Case (thousand GJ/yr) By 
Segment and Milestone Year 


 
 


Milestone Year 
2010/11 2015/16 


Segment Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


% 
Natural 


Gas 
Increase 
2015/16 


Large Office 49 34 15 85 58 27 4%
Medium Office 26 21 6 45 36 10 2%
Large Non-Food 
Retail 48 36 12 84 62 22 4%
Medium Non-
Food Retail 15 11 4 27 19 8 1%
Food Retail 12 10 2 22 17 4 1%
Large Hotel 47 36 12 80 61 20 4%
Medium 
Hotel/Motel 29 23 6 61 47 14 3%
Hospital 4 2 2 6 3 3 0%
Nursing Homes 11 9 3 20 15 5 1%
Large School 50 33 18 91 60 31 4%
Medium School 28 17 11 52 31 22 3%
University/College 18 12 5 32 22 10 2%
Restaurant/Tavern 10 8 3 19 13 5 1%
Warehouse/Whsal
e 3 3 1 5 4 1 0%
Mixed Use 10 9 1 17 15 2 1%
Small Commercial 656 467 189 1,150 822 327 57%
Recreational and 
Other  132 0 132 233 0 233 11%
Miscellaneous 0 0 0 0 0 0 0%
Total 1,150 729 421 2,029 1,286 743 100%
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Exhibit 6.3B: Change in Energy Use Relative to Reference Case (GWh/yr) By Segment and 
Milestone Year 


 


Milestone Year 
2010/11 2015/16 


Segment Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


% 
Natural 


Gas 
Increase 
2015/16 


Large Office 14 9 4 24 16 7 4%
Medium Office 7 6 2 13 10 3 2%
Large Non-Food 
Retail 13 10 3 23 17 6 4%
Medium Non-
Food Retail 4 3 1 7 5 2 1%
Food Retail 3 3 1 6 5 1 1%
Large Hotel 13 10 3 22 17 5 4%
Medium 
Hotel/Motel 8 6 2 17 13 4 3%
Hospital 1 1 1 2 1 1 <1%
Nursing Homes 3 2 1 6 4 1 1%
Large School 14 9 5 25 17 9 4%
Medium School 8 5 3 15 9 6 3%
University/College 5 3 1 9 6 3 2%
Restaurant/Tavern 3 2 1 5 4 1 1%
Warehouse/Whsal
e 1 1 0 2 1 0 <1%
Mixed Use 3 2 0 5 4 1 1%
Small Commercial 182 130 52 319 228 91 57%
Recreational and 
Other  37 0 37 65 0 65 11%
Miscellaneous 0 0 0 0 0 0 <1%
Total 319 202 117 564 357 207 100%
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Exhibit 6.4A: Change in Energy Use Relative to Reference Case By End Use and Milestone 
Year (thousand GJ/yr) 


 
Milestone Year 


2010/11 2015/16 
Segment Natural 


Gas 
Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


% 
Natural 


Gas 
Increase 
2015/16 


Space Heating 810 543 267 1,415 955 461 70%
DHW 340 186 154 614 331 283 30%
Total 1,150 729 421 2,029 1,286 743 100%


 
 
 
 
 


Exhibit 6.4B: Change in Energy Use Relative to Reference Case By End Use and Milestone 
Year (GWh/yr) 


 


Milestone Year 
2010/11 2015/16 


Segment Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


Natural 
Gas 


Increase 


Electricity 
Decrease 


Net 
Change 


% 
Natural 


Gas 
Increase 
2015/16 


Space Heating 225 151 74 393 265 128 70%
DHW 94 52 43 170 92 79 30%
Total 319 202 117 564 357 207 100%


 
 
Exhibit 6.5: Commercial Fuel Choice - Avoided Energy Costs (thousand $)  


 


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


Natural 
Gas 


Avoided 
Cost


Electricity 
Avoided 


Cost


Net 
Energy 
Avoided 


Cost


2005/06 -$904 $1,560 $655 -$593 $1,155 $562 -$470 $906 $436 -$1,967 $3,620 $1,653
2010/11 -$3,424 $5,825 $2,401 -$2,122 $4,184 $2,063 -$1,718 $3,311 $1,593 -$7,263 $13,320 $6,056
2015/16 -$6,118 $10,347 $4,230 -$3,740 $7,453 $3,713 -$2,962 $5,706 $2,744 -$12,820 $23,506 $10,686


Total Service Region


Milestone Year


Lower Mainland Vancouver Island Interior
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6.5 INTERPRETATION OF RESULTS 
 


Highlights of the results presented in the preceding exhibits are summarized below: 
 


 Energy Impacts by Service Region 
 
The Lower Mainland represents approximately 45% of the identified fuel choice opportunity, 
which is consistent with the large share of customers in this service area. The Vancouver Island 
service region accounts for about 33% of identified fuel choice opportunity. This is a 
disproportionately large share relative to its customer base and is due primarily to the current 
relatively smaller natural gas market share in this service region. 
 


 Energy Impacts by Milestone Year 
 
Fuel choice opportunities increase within each milestone period at a relatively even pace because 
the measures are implemented as equipment is replaced towards the end of its life or as new 
buildings are built. None of the fuel choice measures are cost effective at full cost, i.e., it is not 
economically attractive to replace the existing equipment before failure. 
 


 Energy Impacts by Building Segment 
 
The small commercial segment, which consists of the many smaller buildings within each of the 
modelled building segments (e.g., office, hospital etc.), represents the largest (57%) share of the 
total fuel choice opportunity.    
 
The small commercial segment accounts for 48% of the floor space in the commercial sector, 
which means that the natural gas increase is disproportionately high in this segment.  This is 
because the small commercial sector has a higher percentage of forced-air heating systems than 
the large and medium buildings and, it is only these forced-air systems that pass the measure 
TRC test. As discussed previously in Chapter 4, hydronic systems, which are more common in 
larger buildings, do not have a positive measure TRC and are not included in the fuel choice 
scenario. 
 
“Recreational and other buildings” provide the second largest share (11%) of the fuel choice 
opportunity.  This is proportional to the floor space represented by this segment. 
 


 Energy Impacts by End use and Technology 
 
Space heating accounts for approximately 70% of the total fuel choice opportunity. As noted 
above, the major contributor is the switch to gas fired rooftop units in the small and medium 
commercial buildings.  DHW savings account for the remaining 30% of the fuel choice 
opportunity. 
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 Net Energy Avoided Costs 
 


Overall, the net energy avoided costs for the province as a whole under this Fuel Choice 
Scenario would be approximately $6.0 million per year by FY 2010/11, increasing to 
approximately $10.7 million per year by FY 2015/16. 
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7. ACHIEVABLE POTENTIAL FORECAST 
 


7.1 INTRODUCTION 
 


This section presents the Commercial Sector Achievable Potential for the study period (FY 
2003/04 to FY 2015/16). The Achievable Potential is defined as the proportion of the energy 
efficiency and fuel choice opportunities identified in the Economic Potential Forecasts that could 
realistically be achieved within the study period.  
 
The remainder of this discussion is organized into the following subsections: 
 
 Description of achievable potential 
 Approach to the estimation of achievable potential 
 Results – energy efficiency 
 Results – fuel choice. 


 
7.2 DESCRIPTION OF ACHIEVABLE POTENTIAL 


 
Achievable Potential recognizes that in many instances it is difficult to induce all customers to 
purchase and install all the energy efficiency or fuel choice measures that meet the criteria 
defined by the Economic Potential Forecast. For example, customer decisions to implement 
energy-efficient measures can be constrained by important factors such as: 
 
 Higher first cost of efficient product(s) 
 Need to recover investment costs in a short period (payback) 
 Lack of product performance information 
 Lack of product availability.  


 
The rate at which customers accept and purchase energy-efficiency and fuel choice products will 
be influenced by the level of financial incentives, information and other measures put in place by 
Terasen Gas, BC Hydro, governments and the private sector to remove barriers such as those 
noted above.  
 
Exhibit 7.1 (overleaf) presents the levels of natural gas consumption that are estimated in the 
Achievable Potential – Energy Efficiency scenario. As illustrated, the Achievable Potential 
scenarios are “banded” by the two forecasts presented in previous sections, namely: the 
Economic Potential Forecast and the Reference Case. 
 
Exhibit 7.1 also shows that energy savings under the Achievable Potential scenario are less than 
in the Economic Potential Forecast. In this CPR, the primary factor that contributes to the 
outcome shown in Exhibit 7.1 is the rate of market penetration. In the Economic Potential 
Forecast, efficient new technologies are assumed to fully penetrate the market as soon as it is 
economically attractive to do so. However, the Achievable Potential recognizes that under “real 
world” conditions, the rate at which customers are likely to implement new technologies will be 
influenced by additional practical considerations and will, therefore, occur more slowly than 
under the assumptions employed in the Economic Potential Forecast. 
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Exhibit 7.1: Annual Natural Gas Consumption—Energy Efficiency Achievable Potential 
Relative to Reference Case and Economic Potential Forecast for the Commercial Sector, 


(thousand GJ/yr.) 


 
 


As also illustrated in Exhibit 7.1, the achievable results are presented as a band of possibilities, 
rather than a single line. This is because any estimate of Achievable Potential over a 10-year 
period is necessarily subject to uncertainty. Consequently, two Achievable Potential scenarios 
are presented: “Most Likely” and “Upper”.  


 
 The “Most Likely” Achievable Potential assumes B.C. market conditions that are 


similar to those contained in the Reference Case. That is, the customers’ awareness of 
energy efficiency or fuel choice options and their motivation levels remain similar to 
those in the recent past, technology improvements continue at historical levels and new 
energy performance standards continue as per current known schedules. It also assumes 
that Terasen Gas’s ability to influence customers’ decisions towards increased 
investments in energy efficiency or fuel choice options remain “roughly” in line with 
previous company DSM experience. 


 
 The “Upper” Achievable Potential assumes that B.C. market conditions become more 


supportive of investing in energy efficiency. For example, this scenario assumes that real 
energy prices continue to increase over the study period; it also assumes that federal and 
provincial government actions to mitigate climate change result in increased levels of 
complementary energy efficiency initiatives.  In most applications, “Upper” achievable 
potential will not reach economic potential levels; this recognizes that there will be some 
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CPR Study


Base Year Calibration


Reference Case


Technology Assessment


Demand Impacts


Achievable Potential


Economic Potential
Energy Efficiency & Fuel Choice


Detailed Program Design


DSM Targets


On-going DSM work


portion of the market that is constrained by barriers that cannot realistically be affected 
by DSM programs within the study period.  


 
7.2.1 Achievable Potential Versus Detailed Program Design 
 


It should also be emphasized that the estimation of Achievable Potential is not 
synonymous with either the setting of specific program targets or with program design. 
While both are closely linked to the discussion of Achievable Potential, they involve 
more detailed analysis that is beyond the scope of this study.    
 
Exhibit 7.2 illustrates the relationship between Achievable Potential and the more 
detailed program design. 


 
Exhibit 7.2: Achievable Potential versus Detailed Program Design  
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Step 2: Create Action Profiles


Step 3: Prepare Assessment Worksheet


Step 4: Conduct Achievable Workshop


Step 5: Aggregate Workshop Results


Step 1: Select Priority Measures


7.3 APPROACH TO THE ESTIMATION OF ACHIEVABLE POTENTIAL 
 


Achievable Potential was estimated in a five-step approach. A schematic showing the major 
steps is shown in Exhibit 7.3 and each step is discussed below. 


 
Exhibit 7.3: Flow Chart Estimating Achievable Potential 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


7.3.1 Step 1:  Select Priority Measures  
 
The first step in developing the Achievable Potential estimates required that the energy 
saving and fuel choice opportunities identified in the Economic Potential Forecasts be 
“bundled” into a set of Actions that would facilitate the subsequent assessment of their 
potential market penetration.   
 
A summary of the selected energy efficiency and fuel choice Actions is provided in, 
respectively Exhibits 7.4 and 7.5.  As illustrated, the Actions have been bundled by end 
use and, for each, Exhibits 7.4 and 7.5 show the Action name and the approximate 
percentage that it represents of the total commercial sector potential contained in the 
Economic Potential Forecasts. 
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Exhibit 7.4: Commercial Sector Actions – Energy Efficiency 
 


Action 
Profile # Title 


Approximate 
% of Economic 


Savings Potential 
C1 Ultra High Efficiency New Construction 27 
C2 New Construction –High Efficiency Space & Water Heating In above 
C3 Existing Commercial: High Efficiency Space & Water Heating Retrofit 26 
C4 Existing Commercial: Next Generation BAS 6 
C5 Existing Commercial: Recommissioning 5 
C6 EE Food Preparation Equipment 17 
C7 Commercial Hot Water Reduction for Food Preparation 1 
C8 Small Commercial Efficiency Initiative 21 
C9 Recreation and “Other” Building Efficiency Initiative 8 


 
 


Exhibit 7.5: Commercial Sector Actions – Fuel Choice 
 


Action 
Profile # Title 


Approximate 
% of Economic 


Savings Potential 
CFC1 Space Heating Conversion 75 
CFC2 Water Heating Conversion 25 


 
 


7.3.2 Step 2: Create Action Profiles 
 
The next step involved the development of brief profiles for each of the Actions noted 
above in Exhibits 7.4 and 7.5. A sample profile for Action C1- Ultra High Efficiency 
New Construction is presented in Exhibit 7.6 (profiles for the remaining Actions are 
presented in Appendix G).  
 
The purpose of the Action Profiles was to provide a “high-level” logic framework that 
would serve as a guide for participant discussions in the Achievable Workshop (see 
below). The intent was to define a broad rationale and direction without getting into the 
much greater detail required of program design, which, as noted previously, is beyond the 
scope of this project.    
 
As illustrated in Exhibit 7.6, each Action Profile addresses the following areas: 


 
 Overview–provides a summary statement of the broad goal and rationale for the 


Action. 
 
 Target Technologies and Sub Segments—highlights the major technologies and the 


sub segments where the most significant opportunities have been identified in the 
Economic Potential Forecast.   
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Exhibit 7.6: Sample Commercial Sector Action Profile 
 


Action Profile C 1 – Ultra High Efficiency New Construction 
Overview: 
This Action will promote high performance new construction through the application of an integrated design process (IDP) in all new 
small, medium, and large commercial buildings. The goal is to design commercial buildings that use between 30 to 60 percent less 
energy than the Model National Energy Code Buildings (MNECB).  Energy efficient designs attain high performance levels through 
the application of IDP coupled with a high degree of integration and the use of energy efficient equipment and renewable 
technologies. BC Hydro is currently in the process of rolling out their High Performance Buildings Program. The BC Hydro Program 
provides funding assistance for an initial “design options” study and, based on the study results, a separate MOU is signed with the 
builder that provides an incentive for incorporation of the agreed high performance design options. 
 
The broad strategy for this Action assumes that the current BC Hydro roll out of a similar initiative provides good opportunity for 
collaboration; one that will enable builders to address total energy options (not just electricity) and will provide opportunities for 
program administrative efficiencies. It will include:  
 
 Promotional efforts in collaboration with Power Smart High Performance Buildings program. 
 Efforts to facilitate a team approach to designing buildings (Engineers, architects, LEED consultants, contractors) 
 Customized incentives. 


 
Although the changes required to the design process within the IDP are economic, they represent a significant departure from today’s 
conventional practices. Consequently, it is assumed that short-term market penetration of this Action will be limited. Therefore a 
complementary Action Profile C2 is outlined separately that will encourage the adoption of some of the individual technologies that 
contribute to the savings in Action C1. 
Target Technologies and Sub Segments: 


 Ultra Efficient Building Design to 60% Below Current Practice for large commercial buildings 
 Energy Efficient Building Design to 30% Below Current Practice for small, medium and large commercial buildings 


Target Stakeholder Group: 
 Design community including architect, engineers, and LEED accredited professionals 
 Owners, developers, facility managers, BOMA members 


Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers to the design of high performance commercial buildings through the 
application of IDP is: 


 IDP has only been adopted by a small fraction of the owners, developers and engineering practitioners for various reasons 
including perceived risks, time constraints, costs, and a lack of understanding of the benefits as elaborated below. 


 Split incentive. For spec buildings, additional construction costs may be hard to pass on to purchasers; and in the case of lease 
agreements, the inability to pass on the electricity costs to tenants reduces the incentive to developers and owners. 


 Transaction costs for the additional studies of the systems 
 Financing for the incremental upfront cost  
 Risk that the energy savings will not occur as expected. 


 
This action will address the above barriers by combining the following interventions: 


 Information and promotion – e.g., make owners/developers aware of the benefits of IDP 
 Specialized customer support – e.g., provide training on lease agreement language to BOMA members  
 Vendor & customer links – e.g., contractor/customer links; contractor certification  
 Technical services to customers – e.g., design assistance 
 Trade ally training e.g., training of architects and engineers 
 Financing or developer and trade ally incentives, passed on performance achievements. 
 Support of pilot developments accompanied by case studies and other promotion of successful results. 


Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 
Additional Information: 
Links directly with BCH program, which is targeted to the same building population and trade allies.  
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 Target Stakeholder Groups—identifies key market players that would be expected to 
be involved in the actual delivery of services. The list of stakeholders shown is 
intended to be “indicative” and is by no means comprehensive. 


 
 Key Barriers and Interventions—identifies key market barriers that are currently 


constraining the increased penetration of energy-efficient technologies or measures. 
Interventions for addressing the identified barriers are noted. Again, it is recognized 
that the interventions are not necessarily comprehensive; rather, their primary purpose 
was to help guide the workshop discussions.  


 
 Time Frame—identifies the potential timing of activities with the intent of assisting 


workshop participants to envision possible customer participation rates. 
 
 Additional Information—identifies information or possible synergies with other 


Actions that may affect workshop participant views on possible customer 
participation rates. 


 
7.3.3 Step 3: Prepare Draft Action Assessment Worksheets 


 
A draft Assessment Worksheet was prepared for each Action Profile in advance of the 
Achievable Workshop. The Assessment Worksheets complemented the information 
contained in the Action Profiles by providing quantitative data on the potential energy 
savings or fuel choice for each Action as well as providing information on the size and 
composition of the eligible population of potential participants. Energy impacts and 
population data were taken from the detailed modelling results contained in the Economic 
Potential Forecast. 
 
A sample Assessment Worksheet for Action C1—Ultra High Efficiency New 
Construction is presented in Exhibit 7.7. (Worksheets for the remaining Actions are 
presented in Appendix H.) As illustrated in Exhibit 7.7, each Action Assessment 
Worksheet addresses the following areas: 
 
 Approximate % of Action Savings—shows the contribution of individual sub sectors 


to the total energy impacts represented by each Action. For example, the first entry in 
Exhibit 7.7 shows that large offices account for about 13% of the total energy savings 
for this Action.  


 
 Economic Savings to FY 2015/16—shows the total economic impacts on natural gas 


use, by milestone period, for the measures included in the Action. As applicable, the 
savings are further broken out by technology and/or end use. 


 
 Participant Definition—provides the definition of “participant” that is used in 


subsequent portions of the worksheet to calculate energy savings. The definition of 
“participant” may vary depending on the specific Action.  
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 Total Applicable (Participants)—shows the total population of potential participants 
that could theoretically take part in the Action. Numbers shown are from the eligible 
populations used in the Economic Potential Forecasts. 


 
 Prime Target—identifies, as appropriate, any portion of the applicable participants 


that offer particularly good opportunities for energy savings under the Action. 
 
 Major Technologies and Contribution to Economic Savings—provides additional 


detail on the composition of the economic savings for the Action. It was particularly 
intended to assist workshop participants in their discussions of potential participation 
rates.  


 
 Approximate Savings per Participant—indicates the annual natural gas savings 


(GJ/yr.) for a “typical” participant within each sub sector. The purpose of this entry 
was to invoke a more informed discussion among workshop participants vis-à-vis the 
level of savings assumed in the Economic Potential Forecast and whether any 
adjustments were needed to account for practical considerations.  


 
 Savings Adjustment Factor—provides a record of any decisions to de-rate the 


“optimized” savings contained in the Economic Potential Forecast to levels that better 
account for practical customer considerations. This entry was completed during the 
workshop, or in subsequent discussions with workshop participants.  


 
 Approximate Benefit-Cost Ratio—shows the approximate ratio of economic benefits 


to costs. The benefit-cost ratio provides an indication of the relative economic 
attractiveness of the energy efficiency measures from Terasen Gas’s perspective. For 
the purposes of the workshop, this information provided participants with an 
indication of the scope for using financial incentives to influence customer 
participation rates.  


 
 Customer Payback—shows the simple payback from the customer’s perspective for 


the package of energy efficiency measures included in the Action. This information 
provided an indication of the level of attractiveness that the Action measures would 
present to customers. This provided an important reference point for the workshop 
participants when considering potential participation rates. When combined with the 
preceding benefit-cost information, participants were able to “roughly” estimate the 
level of financial incentives that could be employed to increase the Action’s 
attractiveness to customers without making the measures economically unattractive to 
Terasen Gas.   
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Exhibit 7.7: Sample Worksheet: Action Profile C1—Ultra High Efficiency New Construction 
 


Sub Sector Large Office Medium Office Large Non-Food Retail Medium Non-Food 
Retail 


Food Retail 


Approx % of Action Savings 13% 2% 12% 2% 2% 


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 Economic Savings Potential 
in Period (thousand GJ/yr)  


        
27  


      
118  


      
204  


       
5  


       
20  


       
35  


       
26  


      
106  


      
179  


       
4  


       
16  


       
28  


       
4  


16 29 


Participant Definition m2 m2 m2 m2 m2 
Total Applicable Participants 
in Period (‘000s of m2) 


177 769 1,329 57 244 423 227 924 1,558 74 301 507 29 110 202 


Annual Applicable 
Participants (‘000s of m2) 


88 118 112 29 37 36 114 139 127 37 45 41 14 16 18 


Technology % of Eco Technology % of Eco Technology % of Eco Technology % of Eco Technology % of Eco 


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100% 


Major Technologies & % 
Contribution to Economic 
Savings 


                    
Approx Annual Svgs per 
Participant GJ/yr 


0.153 0.082 0.115 0.055 0.146 


Savings Adjustment Factor (if 
applicable) 


okay okay okay okay okay 


Approx. B/C Ratio 9.0 1.9 9.0 1.9 1.9 
Approx. Customer Payback 
(yrs) 


1.4 6.0 1.4 6.0 6.0 


Participation Rate (% of 
Buildings in Period) 


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 


Most Likely 0 22 28 0 21 42 0 18 36 0 18 36 0 18 36 


Upper 0 28 56 0 42 84 0 36 73 0 36 73 0 36 73 


Action Savings, by Milestone 
Year (1000 GJ/yr) 


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 


Most Likely 0 26 51 0 4 11 0 19 49 0 3 8 0 3 8 


Upper 0 33 86 0 8 22 0 39 98 0 6 15 0 6 16 
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 Participation Rates—show the percentage of economic savings that workshop 
participants concluded could be achievable in each milestone period. As noted in the 
introduction to this section, two achievable levels are shown: “Most Likely” and 
“Upper”.   For example, Exhibit 7.7 shows a participation rate of 28% (Most Likely) 
for Ultra High Efficiency New Construction in large offices by the year FY 2015/16. 
This means that by FY 2015/16, 28% of the potential savings contained in the 
Economic Potential forecast will be achieved.   


 
 Action Savings by Year—shows the calculated energy savings in each milestone 


period based on the savings and participation rates presented in the preceding rows of 
the Worksheet. 


 
7.3.4 Step 4: Achievable Workshop 
 


The most critical step in developing the estimates of Achievable Potential was a one-day 
Achievable Potential Workshop that was held on October 31, 2005. Workshop 
participants consisted of core members of the consultant team, DSM program and 
technical personnel from both Terasen Gas and BC Hydro, and industry representatives. 
Together, the participating personnel brought many years of experience to the workshop 
related to the technologies and markets as well as the design and delivery of energy 
efficiency programs in B.C. 
 
The purpose of this workshop was twofold: 
 
 To promote discussion regarding the technical and market conditions confronting the 


identified energy efficiency and fuel choice opportunities.  
  
 To compile participant views related to how much of the identified economic savings 


could realistically be achieved over the study period.   
 


The discussion of each Action Profile began with a brief consultant presentation. The 
floor was then opened to participant discussion of the key factors affecting each of the 
market segments and technical opportunities contained in the Action Profile and 
accompanying Worksheet.  
 
Following discussion of the broad market and intervention conditions affecting the 
Action, workshop participant views were recorded on “Most Likely” and “Upper” 
customer participation rates. General agreement was sought on rates to be carried forward 
into the analysis; estimates were rounded down for “Most Likely” and rounded up for 
“Upper” estimates. 
 
As noted earlier, it was not possible to fully address all Actions in the one-day workshop. 
Consequently, the workshop focussed on the “big ticket” Actions and follow up 
discussions were held with Terasen Gas program personnel after the workshop. The 
values shown in the attached appendices incorporate the results of the two sets of inputs. 
 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants   Page 89 


7.3.5 Step 5: Aggregate Action Results 
 
The final step involved aggregating the results of the individual Actions to provide a view 
of the potential achievable savings for the total commercial sector.  
 


7.4 RESULTS – ENERGY EFFICIENCY 
 
A summary of the “Most Likely” and “Upper” Achievable Potential results is presented in the 
following exhibits. In each case the results shown are relative to the Reference Case. 
 
 Exhibit 7.8 (Energy Efficiency, by Action, Milestone Year and Service Region)  
 Exhibit 7.9 (Energy Efficiency, by Segment and Milestone Year). 


 
In Exhibits 7.8 and 7.9, the results represent the total annual cumulative natural gas savings at 
the end of each milestone year. For example, Exhibit 7.8 shows that Action C1— Ultra High 
Efficiency New Construction will achieve an annual saving of 196 GJ/yr. by FY 2010/11 under 
the “Most Likely” scenario. This annual savings increases to 505 GJ/yr. by FY 2015/16, again 
under the “Most Likely” scenario.   
 
Selected highlights related to the results shown in Exhibits 7.8 and 7.9 are provided below. 
Detailed results showing the estimated participation rates and calculation of related energy 
impacts are provided in Appendix H. 
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Exhibit 7.8: Summary of Achievable Savings, by Action—“Most Likely” & “Upper” 
Scenarios 


 


Action Most Likely Upper Most Likely Upper


196 288 505 764 23%
C2 - Improved Boilers, New 135 139 203 165 9%
C3 - Improved Boilers, Existing 316 339 585 665 26%


41 68 82 136 4%
50 83 100 166 5%
4 5 13 19 1%
8 13 67 97 3%


23 41 45 82 2%
C8 - Small Commercial Efficiency Initiative 187 238 492 649 22%
C9 - Recreational and Other Efficiency Initiative 50 63 117 154 5%


1,010 1,276 2,211 2,897 100%


Most Likely Upper Most Likely Upper


125 190 312 492 22%
C2 - Improved Boilers, New 87 90 132 107 9%
C3 - Improved Boilers, Existing 205 220 379 431 27%


26 45 51 87 4%
32 55 62 107 4%
2 3 8 12 1%
5 8 42 61 3%


15 27 30 54 2%
C8 - Small Commercial Efficiency Initiative 112 142 295 389 21%
C9 - Recreational and Other Efficiency Initiative 36 46 85 112 6%


645 825 1,396 1,850 100%


Most Likely Upper Most Likely Upper


36 51 105 150 27%
C2 - Improved Boilers, New 22 23 34 27 9%
C3 - Improved Boilers, Existing 52 56 98 111 25%


7 12 17 27 4%
9 15 21 33 5%
1 1 2 3 1%
1 2 12 17 3%
3 6 6 11 2%


C8 - Small Commercial Efficiency Initiative 27 35 74 98 19%
C9 - Recreational and Other Efficiency Initiative 7 8 15 20 4%


165 208 385 497 100%


Most Likely Upper Most Likely Upper


35 47 88 123 20%
C2 - Improved Boilers, New 25 26 38 31 9%
C3 - Improved Boilers, Existing 59 63 108 123 25%


7 11 14 22 3%
9 14 18 27 4%
1 1 3 4 1%
2 3 13 19 3%
5 8 9 17 2%


C8 - Small Commercial Efficiency Initiative 49 62 123 162 28%
C9 - Recreational and Other Efficiency Initiative 7 9 17 23 4%


199 244 431 550 100%


Service Region


Total TG Service Region


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2010/11 2015/16


C1 - Energy Eff. New Construction


C4 - Next Gen. BAS, Existing


C7 - Hot Water Reduction for Food Prep, Existing


C5 - Recommissioning, Existing
C6 - EE Food Prep, New
C6 - EE Food Prep, Existing


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2010/11 2015/16Lower Mainland Region


C4 - Next Gen. BAS, Existing
C5 - Recommissioning, Existing
C6 - EE Food Prep, New


C1 - Energy Eff. New Construction


Vancouver Island Region


C1 - Energy Eff. New Construction


C6 - EE Food Prep, Existing
C7 - Hot Water Reduction for Food Prep, Existing


Lower Mainland Region
Annual Gas Savings (thousand GJ/yr), by Milestone Year


2010/11 2015/16


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2010/11 2015/16


C6 - EE Food Prep, Existing
C7 - Hot Water Reduction for Food Prep, Existing


Interior Region


C6 - EE Food Prep, New


Interior Region


C4 - Next Gen. BAS, Existing
C5 - Recommissioning, Existing


C1 - Energy Eff. New Construction


C6 - EE Food Prep, Existing
C7 - Hot Water Reduction for Food Prep, Existing


Vancouver Island Region


C4 - Next Gen. BAS, Existing
C5 - Recommissioning, Existing
C6 - EE Food Prep, New


% of Total 
2015/16


% of Total 
2015/16


% of Total 
2015/16


% of Total 
2015/16
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Exhibit 7.9: Summary of Achievable Savings, by Segment–“Most Likely” & “Upper” 
Scenarios 


 
7.4.1 Action C1 – Ultra High Efficiency New Construction 
 


The focus of this Action was the application of an integrated design process (IDP) to the 
construction of new commercial and institutional buildings.  Savings of 60% relative to 
new building constructed to performance levels contained in the Model National Energy 
Code for Buildings (MNECB) were applied to the large building segments and 30% 
savings were applied medium building segments. 
 
As illustrated in Exhibit 7.8, workshop participants concluded that under the ideal 
conditions represented by the Upper Achievable Forecast, natural gas savings of about 
288,000 GJ/yr. could be achieved by the first milestone year of FY 2010/11, increasing to 
about 764,000 GJ/yr. by FY 2015/16. 
 
Selected highlights from the discussion of this Action are listed below: 
 
 Many IDP buildings constructed to date have a poor operating record, with many 


systems not working as designed. The need for better training and support to building 
owners and operators as well as building developers and design professionals was 
identified as being essential to increased market penetration of IDP. If a resource can 
be established that is capable of providing consistent support, and a critical mass of 
working examples can be compiled, then participation rates can be expected to grow 
significantly in the second milestone period (FY 2010/11 to FY 2015/16). 


 
 Ownership and occupancy patterns are a critical determinant of participation in IDP. 


The institutional sector has accounted for virtually all of the IDP activity in B.C. to 
date; this pattern was expected to continue into the future as well. Private sector 


Segment Most Likely Upper Most Likely Upper Most Likely Upper


Large Office 0 0 138 183 265 380 12%
Medium Office 0 0 11 18 24 39 1%
Large Non-Food Retail 0 0 53 86 122 194 5%
Medium Non-Food Retail 0 0 5 9 12 20 1%
Food Retail 0 0 6 10 18 30 1%
Large Hotel 0 0 38 58 81 129 4%
Medium Hotel/Motel 0 0 6 10 15 26 1%
Hospital 0 0 66 82 140 173 6%
Nursing Homes 0 0 22 28 50 64 2%
Large School 0 0 136 150 264 300 12%
Medium School 0 0 105 109 202 214 9%
University/College 0 0 153 175 312 366 14%
Restaurant/Tavern 0 0 23 41 76 124 3%
Warehouse/Whsale 0 0 6 8 12 17 1%
Mixed Use 0 0 5 7 10 16 0%
Small Commercial 0 0 187 238 492 649 22%
Recreational and Other 0 0 50 63 117 154 5%


0 0 1,010 1,276 2,211 2,897 100%


Annual Gas Savings (thousand GJ/yr), by Milestone Year
2005/6 2010/11 2015/16


Service Region


Total TG Service Region


% of Total 
2015/16
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participation is currently very low.  The Large Office segment was discussed in 
detail; participants estimated that about 25% of this segment was subject to long term 
ownership and occupancy. The expressed view was that this 25% share of the Large 
Office segment was the primary target for IDP. The remaining share of the Large 
Office segment would remain focused on cheapest first cost, unless compelled by 
new regulations to incorporate higher energy efficiency levels.   


 
 Participation rates were estimated for each of the remaining building segments by 


applying a similar assessment of ownership and occupancy patterns to each. Higher 
participant rates were applied to institutional buildings such as schools, hospital and 
universities. The warehouse building segment was identified as having the lowest 
participation rate.  


 
 7.4.2 Action C2 – New Construction – High Efficiency Space and Water Heating 
 


The Action focuses on the same new construction market as Action C1. Buildings that 
did not participate in Action C1 represent the target market for this Action. The 
discussion was conducted in two stages.  The first stage estimated the portion of the 
remaining new market that could be encouraged to implement condensing space and 
water heating equipment.  The second stage estimated the portion the market remaining 
after the condensing equipment discussion that could be expected to adopt near-
condensing equipment. 
 
As illustrated in Exhibit 7.8, workshop participants concluded that under the ideal 
conditions represented by the Upper Achievable Forecast, natural gas savings of about 
139,000 GJ/yr. could be achieved by the first milestone year of FY 2010/11, increasing to 
about 165,000 GJ/yr. by FY 2015/16.51 
 
Selected highlights from the discussion of this Action are listed below: 
 
 Workshop participants indicated that there has been some bad experience related to 


the performance of condensing boilers. One contributor is that some manufacturers 
have sought to lower the price on condensing heating equipment by using poorer 
quality materials, which corrode quickly. As a result, maintenance costs have been 
higher than projected and overall performance lower. 


 
 Similar to the IDP discussion, workshop participants identified a need to undo the 


poor reputation that had developed in some markets if condensing equipment is to 
gain a large market share. Participants also cited the need for a design guideline for 
low temperature design as well as operator training.  Assuming that these issues can 
be addressed within the first milestone period, participants concluded that virtually all 


                                                 
51 The “Upper” savings shown in FY 2015/16 for Action C2 is lower than the “most likely” value. This apparent contradictory 
result occurs because Actions C1 and C2 address the same new construction market. In the “Upper” achievable scenario of 
Action C1 a greater share of the new construction market implements IDP, thus leaving a smaller remaining share to implement 
the measures contained in Action C2. Conversely, because in the “most likely, achievable scenario of Action C1 a smaller share 
of the new construction market implements IDP, there is a larger remaining market to implement the measures contained in 
Action C2.  
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of the large building segments with long term ownership/occupancy could be 
expected to adopt condensing heating equipment in the second milestone period. 


 
 During the second milestone period, approximately 80 - 90% of the remaining market 


could be encouraged to adopt near-condensing equipment. The remaining 10-20% of 
the market was considered to be so price sensitive that it would continue to install 
standard efficiency models, unless compelled by new regulations to incorporate 
higher energy efficiency levels.   


 
 7.4.3 Action C3 – Existing Commercial – High Efficiency Space and Water Heating 


Retrofit 
 


The Action focuses on existing buildings. Similar to the approach for Action C2, this 
Action was also discussed in two stages.  The first stage estimated the portion of the 
existing market that could be encouraged to implement condensing space and water 
heating equipment.  The second stage estimated the portion of the market remaining after 
the condensing equipment discussion that could be expected to adopt near-condensing 
equipment. 
 
As illustrated in Exhibit 7.8, workshop participants concluded that under the ideal 
conditions represented by the Upper Achievable Forecast, natural gas savings of about 
339,000 GJ/yr. could be achieved by the first milestone year of FY 2010/11, increasing to 
about 665,000 GJ/yr. by FY 2015/16. 
 
Selected highlights from the discussion of this Action are listed below: 
 
 Space heating participation rates for condensing and near-condensing follow the same 


general trends as for new construction. That is, participation rates are highest in 
institutional segments and commercial segments subject to long term 
ownership/occupancy.  


 
 As in the case of new buildings, workshop participants indicated that by the second 


milestone period, it is reasonable to expect that up to about 80% of the overall market 
could be encouraged to install condensing or near-condensing space heating 
equipment. About 10 to 20% of the overall market remains so price sensitive that it 
will continue to install standard efficiency models, unless compelled by new 
regulations to incorporate higher energy efficiency levels.   


 
 In building segments having large DHW loads, workshop participants concluded that 


the participation rate for condensing DHW equipment would be approximately the 
same as the participation rates for the combination of IDP and condensing space heat 
boilers in the new construction market (Actions C1 and C2). 


 
 Participation rates were assumed to be nil for segments with small DHW loads such 


as office buildings etc.      
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7.4.4 Action C4 – Existing Commercial – Next Generation Building Automation Systems 
(BAS) 


 
The Action focuses on existing large buildings. As illustrated in Exhibit 7.8, workshop 
participants concluded that under ideal the conditions represented by the Upper 
Achievable Forecast, natural gas savings of about 68,000 GJ/yr. could be achieved by the 
first milestone year of FY 2010/11, increasing to about 136,000 GJ/yr. by FY 2015/16. 
 
Workshop participants concurred that there was a large potential for this Action; 
however, they indicated that there had been quite a bit of activity in this area in the recent 
past, particularly among the large institutional building segments, such as hospitals. 


 
 7.4.5 Action C5 – Existing Commercial - Recommissioning 


 
The Action focuses on existing large and medium buildings. As illustrated in Exhibit 7.8, 
workshop participants concluded that under the ideal conditions represented by the Upper 
Achievable Forecast, natural gas savings of about 83,000 GJ/yr. could be achieved by the 
first milestone year of FY 2010/11, increasing to about 166,000 GJ/yr. by FY 2015/16. 
 
In general, workshop participants concluded that participation rates for recomissioning 
should be the same as for Action C5 (BAS) in large buildings. Participation rates in 
medium buildings were estimated to be 1/3 of those in the large building segments. 


 
7.4.6 Action C6 – Energy Efficient Food Preparation Equipment 


 
The Action focuses on efficient gas-fired cooking ranges and broilers in new and existing 
buildings.  As illustrated in Exhibit 7.8, workshop participants concluded that under the 
ideal conditions represented by the Upper Achievable Forecast, natural gas savings of 
about 18,000 GJ/yr. could be achieved by the first milestone year of FY 2010/11, 
increasing to about 116,000 GJ/yr. by FY 2015/16. 
 
Selected highlights from the discussion of this Action are listed below: 
 
 Participation rates are based on similar analysis in other Canadian jurisdictions and 


are the same for both new and existing facilities.   
 
 Universities and large hotels have higher participation rates due to both higher 


awareness levels and recognition that the required capital investment represents a 
much smaller portion of their annual operating budgets than smaller facilities. 
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7.4.7 Action C7 – Commercial DHW Reduction 
 


This Action focuses on DHW savings in commercial kitchens through the use of a pre-
rinse spray valve. This is a relatively inexpensive measure that, in selected other 
jurisdictions, has been treated as a free promotional “give away”. Consequently, high 
participation rates were assumed for the building segments having substantial food 
preparation loads.   
 
As illustrated in Exhibit 7.8,workshop participants concluded that under the ideal the 
conditions represented by the Upper Achievable Forecast, natural gas savings of about 
41,000 GJ/yr. could be achieved by the first milestone year of FY 2010/11, increasing to 
about 82,000 GJ/yr. by FY 2015/16. 


 
7.4.8 Action C8 – Small Commercial Efficiency Initiative 
 


This Action was not discussed during the workshop, nor was this building segment 
specifically modeled in this analysis. Rather, consistent with the agreed approach to small 
commercial buildings, savings and participation rates in these buildings were pro-rated to 
those for the medium buildings in the same building segment. That is, space heating 
savings for small offices were set at 75% of the rates applied to the medium offices. The 
same approach and percentage was applied to each of the end uses across all of the 
building segments. 


 
7.4.9 Action C9 – Recreational and “Other” Commercial 
 


This Action was not discussed during the workshop, nor was this building segment 
specifically modeled in this analysis.  Rather, consistent with the agreed approach savings 
and participation rates in these buildings were pro-rated to those for the commercial 
buildings as a whole. In this case, the achievable savings for this building segment were 
set at 50% of the levels estimated for the modeled medium building segments. 


 
7.5 RESULTS – FUEL CHOICE 
 
The two fuel choice Actions noted in Exhibit 7.4 were briefly discussed during the workshop. 
Workshop participants concluded that neither Action was likely to attract any significant 
participants. Consequently, these Actions were not considered further in this analysis. 
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7.6 PEAK DAY LOAD IMPACT 
 
This sub section estimates the peak day load impact that would occur as a result of the 
achievable potential scenarios presented in the preceding exhibits.  “Peak day” load impact 
measures the relationship between a typical or “average” daily consumption rate and the 
consumption that occurs on a peak day when the demand for natural gas is at a maximum. The 
relationship is illustrated in the formula below. 
 


Peak Day Consumption  = Average Daily Consumption 
             Load Factor 


 
The following steps were employed to derive the estimated peak day load impacts: 
 
 Annual natural gas decreases associated with each of the preceding achievable potential 


scenarios were identified (GJ/yr.).   
 
 Terasen Gas provided load factors that correlate the relationship between “average” and 


“peak day” consumption levels for each rate class and service region.  These rate based 
load factors were converted to sector based values using the same rate class to sector 
mapping as outlined previously in Exhibit 2.9.  For example, the commercial sector 
defined in this CPR includes customers from rate classes 2, 3, 23, 5 and 25.  Exhibit 7.10 
shows a Lower Mainland commercial sector load factor rate of 0.340. This is a sales-
weighted value based on the relative share of commercial sector sales in the Lower 
Mainland represented by each of the Terasen Gas rate classes. 


 
 Finally, peak day load impacts were calculated by dividing the average daily 


consumption by the appropriate sector and service region load factors, as presented below 
in Exhibit 7.10  


 
Exhibit 7.10: Peak Day Load Factors, by Sector and Service Region 


 
 Sales Weighted Average/Peak Load Factor, by Sector & Service Region* CPR Sector 
Lower Mainland Vancouver Island Interior 


Residential (incl High-Rise)  .316 .382 .304 
Commercial & Institutional  .340 .491 .360 
Manufacturing .369 .509 .443 
*Above sector load factors are sales weighted values based on the rate class load factors shown below. 


Average/Peak Load Factor, by Rate Class  & Service Region# Rate Class 
Lower Mainland Vancouver Island Interior 


1 .308 .354 .304 
2 .293 .473 .296 
3 .366 .509 .347 
5 .433 .51 .511 


#Source: Terasen Gas 







Terasen Gas Conservation Potential Review  –Commercial Sector– 


 
Marbek Resource Consultants   Page 97 


7.6.1 Results   
 


Exhibit 7.11 presents a summary of the estimated peak day load impacts for each of the 
achievable potential scenarios. As illustrated, the natural gas savings contained in the two 
achievable potential scenarios would result in a total peak day load reduction of 
approximately 13,200 to 17,300 GJ by FY 2015/16, depending on scenario. 


 
Exhibit 7.11: Peak Day Capacity Impacts – Achievable Potential, By Scenario, Service 


Region and Milestone Year 
 


Total Terasen Gas
Achievable - Most Likely 7,634 13,216
Achievable- Upper 9,659 17,279


Lower Mainland
Achievable - Most Likely 5,200 7,787
Achievable- Upper 6,646 10,324


Vancouver Island
Achievable - Most Likely 922 2,147
Achievable- Upper 1,159 2,773


Interior
Achievable - Most Likely 1,512 3,282
Achievable- Upper 1,854 4,182


Service Region & 
Scenario


Peak Day Saving by Milestone Year      
& Scenario (GJ)


2010/11 2015/16


 
 
7.7 GREENHOUSE GAS EMISSION IMPACT 
 
The natural gas savings associated with each of the achievable potential scenarios would also 
result in a significant reduction of greenhouse gas (GHG) emissions.52  As illustrated in Exhibit 
7.12, by FY 2015/16 the GHG reductions are estimated to be in the range of 112,100 to 146,900 
tonnes/year, depending on scenario.   
 


Exhibit 7.12: Estimated GHG Emission Reductions – Achievable Potential, By Scenario 
and Milestone Year 


 


2010/11 2015/16 2010/11 2015/16
Total Terasen Gas
Achievable - Most Likely 1,009,317 2,211,626 51,172 112,129
Achievable- Upper 1,276,102 2,896,686 64,698 146,862


Service Region & 
Scenario


Annual Natural Gas Savings 
(GJ/yr.) Annual GHG Savings (tonnes/yr.)


 
 
                                                 
52 GHG impacts are estimated based on an emissions factor of 50.7 kg of CO2 equiv. per GJ of natural gas. This is the value 
currently employed by Natural Resources Canada. 
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8. STUDY CONCLUSIONS 
 
The study findings confirm the existence of significant potential cost-effective natural gas 
efficiency improvements in B.C.’s commercial sector. In the “Most Likely” and “Upper” 
achievable scenarios those energy efficiency improvements would provide between 2,200,000 
and 2,900,000 GJ/yr. of savings in FY 2015/16 as well as peak day load reductions of in range of 
13,200 to 17,300 GJ. The associated GHG reductions are estimated to be in the range of 112,100 
to 146,900 tonnes/year, depending on scenario.   
 
The majority of the energy savings opportunities identified for this sector involve two measures: 
 
 Integrated design process (IDP) for new construction 
 Condensing space and water heating systems in both new and existing buildings. 


 
The discussions held during the study’s one-day Achievable Potential Workshop noted that if the 
above measures are to realize their full market potential, there is need for better training and on-
going support to building owners/operators as well as building developers and design 
professionals.  
 
The study also identified opportunities for the cost effective use of natural gas instead of 
electricity in selected space and water heating applications. However, participants in the 
Achievable Potential workshop concluded that none of these fuel choice opportunities is likely to 
attract significant participation rates. 
 


 Interpretation of Results 
 
The study findings outlined above could have significant implications for Terasen Gas. If the 
cost effective DSM measures identified in this study are pursued by Tersasen Gas, then: 
 
 A significant increase in annual DSM investment in program and incentive funding 


by Terasen Gas and its delivery partners would be required; this increase would be 
in the range of 3 to 5 times current levels. This increased level of DSM investment 
would be consistent with current investment levels in other Canadian jurisdictions, such 
as Ontario.  


 
 Interactions between Terasen Gas and its customers would increase very 


significantly. For example, under the most likely achievable scenario, over 2000 Terasen 
Gas commercial customers would participate by FY 2015/16. 


 
 Annual GHG offsets from commercial sector natural gas savings could reach 50 to 


65 kilotonnes. At the estimated price range of $10 to $15 per tonne, these offsets could 
have an annual market value in the range of $0.5 million to about $1 million. 


 
The current Terasen Gas DSM incentive mechanism provides an allowable return of 5% of the 
Total Resource Cost (TRC). The DSM measures identified for this sector, when combined with 
those identified in the residential and manufacturing sector reports, could result in a larger scale 
DSM effort that might have a TRC value of $30 million, or more. A TRC value of $30 million 
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would provide a $1.5 million annual payment through the DSM incentive mechanism.  If the 
utility was to apply for increased DSM funding levels, a larger DSM incentive mechanism or 
equivalent shared savings mechanism could also be considered. 
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APPENDIX A 
 


Existing Building Profiles – Lower Mainland 
and Vancouver Island 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Building profiles shown for Lower Mainland apply to both Lower 


Mainland and Vancouver Island. 
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Summary Building Profile


Building Type: Large Office Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.7 W/m².°C
wall construction: 0.95 W/m².°C
windows: 5.7 W/m².°C
shading coefficient 0.65
window to wall ratio 0.4
General Lighting & LPD 660 Lux 18.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 50% 10% 40%


Architectural Lighting & LPD 500 Lux 30.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
25% 15% 30% 0% 30%


Overall LPD 17.9           W/m²


Plug Loads (office equipment) EPD 7.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%
System air Flow 5.4  L/s.m² 1.07  CFM/ft²
Fan Power 12.3  W/m² 1.14  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


85% 0% 15% 0% 0%


Calculated Capacity 113 W/m² 336 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.2  W/m² 0.1  W/ft²
Condenser Pumps 1.1  W/m² 0.1  W/ft²
Condenser Fan Size 2.3  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 335 8.7
Architectural Lighting 45 1.2
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 175 4.5
Space Heating 9 0.2 325.7 8.4
Space Cooling 56 1.4 0.0 8.4
HVAC Equipment 302 7.8
DHW 8 0.2 27.6 0.7
Refrigeration Equipment 4 0.1
Food Service Equipment 1 0.0 4.2 0.1
Miscellaneous 160 4.1


Total 1094 28.2 357.4 18


Description: This archetype is based on 58 large office buildings with a 
combined published "rentable" floor area of 15,600,000 ft²). The buildings 
range in size from 100,000 to 600,000 ft² constructed between 1910 and 
2000. 
-  Electrical energy intensities (electrical beep) ranges from 11 kWh/ft².yr to 
34 kWh/ft².yr. 
-  This sample represents approximately 70% of the total 18,000,000 ft² of 
published rentable floor area in the Lower Mainland.


The Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 230,000 ft²
- average footprint  12,100 ft² assumes a 110 ' x 110 ' footprint
- 19 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.95 W/m².°C 0.17 Btu/hr.ft² .°F Typical Building Size 21,365 m² 229,887  ft²
Roof U value  (W/m².°C) 0.70 W/m².°C 0.12 Btu/hr.ft² .°F Typical Footprint (m²) 1,125 m² 12,100  ft²
Glazing U value  (W/m².°C) 5.70 W/m².°C 1.00 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.40 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 19


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 50% 50% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 18.10%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period
Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.35
Total Air Circulation or Design Air Flow 5.42  L/s.m² 1.07  CFM/ft²


Separate Make-up air unit (100% OA)  L/s.m²  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%)


Proportional PI / PID Total 
Control mode Control Mode


Fixed Discharge Reset
Control Strategy


Indoor Design Conditions Room Supply Air
Summer Temperature 22.5 °C 72.5  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 660 Lux 61.3  ft-candles
Floor Fraction  (GLFF) 0.95
Connected Load 18.8 W/m² 1.7  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 20% 80% 100%
Usage During Occupied Period 95% Weighted Average 660
Usage During  Unoccupied Period 42%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 50% 10% 40% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 8.7


MJ/m².yr 335
ARCHITECTURAL  LIGHTING
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.05
Connected Load 30.1 W/m² 2.8 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 100% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 25% 15% 30% 30% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.2


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 45
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF)
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr


MJ/m².yr


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 10
MJ/m².yr 380


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 69 72 50 200 50
Density  (device/occupant) 0.9 0.9 0.15 0.1 0.1
Connected Load 2.4 W/m² 2.5 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.2 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 90% 90% 90% 90% 100% 100%
Diversity Unoccupied Period 60% 60% 50% 20% 20% 60%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000
Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 7.7 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.5 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 4.5
MJ/m².yr 175


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 4.1
MJ/m².yr 160
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 95% 3% 2% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 85.9 W/m² 27.3 Btu/hr.ft²
Seasonal Heating Load 257 MJ/m².yr 6.6 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share kWh/ft².yr 4.7


MJ/m².yr 183
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 8.9
Water Side Inspection for Scale Buildup 100% MJ/m².yr 343
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 8.6


MJ/m².yr 335


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 85.0% 15.0% 100.0%
COP 4.7 5.4 4.4 3.5 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 113 W/m² 36 Btu/hr.ft² 336 ft²/Ton
Seasonal Cooling Load 145.6 MJ/m².yr 3.8 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.6
MJ/m².yr 62


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr
Inspect/Service Fan/Fan Motors MJ/m².yr
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.6
MJ/m².yr 62


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 52.50% 17.50% Fuel Share 70% 30%
Eff./COP 0.520 0.750 Blended Efficiency 0.58 0.91


Service Hot Water load  (MJ/m².yr) 22.8
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.0 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 39 MJ/m².yr 35.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 5.4  L/s.m² 1.07  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 50% 50% 100%
Fan Efficiency 52% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 85%
Sizing Factor 1.00 Incidence of Use 75% 25% 100%
Fan Design Load  CAV 12.3  W/m² 1.14  W/ft²
Fan Design Load  VAV 12.3  W/m² 1.14  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.2  L/s.m² 0.04  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 80%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.020 kW/kW 0.07 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.25  W/m² 0.21  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²
Pump Head Pressure 90  kPa 30  ft
Pump Efficiency 55%
Pump Motor Efficiency 85%
Sizing Factor 1.0
Pump Connected Load 1.15  W/m² 0.11  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 150  kPa 50  ft
Pump Efficiency 55%
Pump Motor Efficiency 85%
Sizing Factor 0.8
Pump Connected Load 1.2  W/m² 0.12  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 70.5  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 2.8  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 8.5  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 7.8


MJ/m².yr 301.8
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 28.2 kWh/ft².yr 1,093.5 MJ/m².yr Gas: 9.2 kWh/ft².yr 357.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 8.7 335.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 1.2 44.6 SPACE HEATING 0.2 9.1 8.4 325.7
OTHER (HIGH BAY) LIGHTING SPACE COOLING 1.4 55.7
OFFICE  EQUIPMENT & PLUG LOAD 4.5 174.9 SERVICE HOT WATER 0.2 7.5 0.7 27.6
HVAC ELECTRICITY 7.8 301.8 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2
REFRIGERATION EQUIPMENT 0.1 4.0
MISCELLANEOUS EQUIPMENT 4.1 160.0
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.95 W/m².°C 0.17 Btu/hr.ft² .°F Typical Building Size 6,777 m² 72,921  ft²


Roof U value  (W/m².°C) 0.70 W/m².°C 0.12 Btu/hr.ft² .°F Typical Footprint (m²) 753 m² 8,102  ft²


Glazing U value  (W/m².°C) 5.70 W/m².°C 1.00 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone


Shading Coefficient (SC) 0.65 Typical # Stories 9


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 70% 0% 30% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 18.33%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.3


Total Air Circulation or Design Air Flow 5.35  L/s.m² 1.05  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 650 Lux 60.4  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 19.0 W/m² 1.8  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 0% 25% 75% 0% 100%
Usage During Occupied Period 95% Weighted Average 650
Usage During  Unoccupied Period 40%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 65% 10% 25% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 8.6


MJ/m².yr 331


ARCHITECTURAL  LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 21.8 W/m² 2.0 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 400
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 20% 15% 35% 0% 30% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 32


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 9


MJ/m².yr 364


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.8 0.8 0.15 0.1 0.1
Connected Load 1.7 W/m² 2.7 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.2 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 6.9 W/m² 0.6 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.5 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 2.7


MJ/m².yr 104


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 2.6


MJ/m².yr 100
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 90% 0% 0% 0% 5% 0% 5% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 96.0 W/m² 30.5 Btu/hr.ft²


Seasonal Heating Load 308 MJ/m².yr 8.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.0


MJ/m².yr 231


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 10.6


Water Side Inspection for Scale Buildup 100% MJ/m².yr 411


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 10.1


MJ/m².yr 393


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 15.0% 0.0% 0.0% 65.0% 20.0% 0.0% 0.0% 100.0%


COP 4.7 5.4 4.4 3.6 2.6 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 114 W/m² 36 Btu/hr.ft² 332 ft²/Ton


Seasonal Cooling Load 131.6 MJ/m².yr 3.4 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.7


MJ/m².yr 66


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.7


MJ/m².yr 66


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 66.50% 3.50% Fuel Share 70% 30%


Eff./COP 0.520 0.750 Blended Efficiency 0.53 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.1 kWh/ft².yr 1.0


MJ/m².yr 25 MJ/m².yr 43 MJ/m².yr 37.5
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.3  L/s.m² 1.05  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 750  Pa 3.0  wg Flow Flow


System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 70% 30% 100%


Fan Efficiency 52% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 8.8  W/m² 0.81  W/ft²


Fan Design Load  VAV 12.9  W/m² 1.19  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.3  L/s.m² 0.05  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.4  L/s.m² 0.07  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.5  W/m² 0.05  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.07  W/m² 0.29  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.68  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 56.6  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 3.0  kWh/m².yr


Condenser Pump Energy Consumption 1.7  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.1  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 6.5  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 6.4


MJ/m².yr 247.8
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 23.5 kWh/ft².yr 909.9 MJ/m².yr Gas: 10.4 kWh/ft².yr 403.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 8.6 331.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.8 32.2 SPACE HEATING 0.6 23.1 9.5 369.7


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.5 59.3 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 2.7 104.0 SERVICE HOT WATER 0.2 7.5 0.8 30.0


HVAC ELECTRICITY 6.4 247.8 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 4.0


MISCELLANEOUS EQUIPMENT 2.6 100.0
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Summary Building Profile


Building Type: Large Retail Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.7116 W/m².°C
windows: 4.48 W/m².°C
shading coefficient 0.8
window to wall ratio 0.05
General Lighting & LPD 620 Lux 33.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
20% 5% 40% 0% 20% 15%


Common Area, Atria Lighting & LPD 500 Lux 31.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
20% 0% 15% 0% 5% 60%


Overall LPD 26.9           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


90% 10% 0% 0% 0%
System air Flow 5.1  L/s.m² 0.99  CFM/ft²
Fan Power 10.5  W/m² 0.98  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


50% 0% 0% 20% 30% 0%


Calculated Capacity 98 W/m² 388 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 2.6  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 487 12.6
Architectural Lighting 146 3.8
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 69 1.8
Space Heating 7 0.2 213.4 5.5
Space Cooling 62 1.6 0.0 5.5
HVAC Equipment 134 3.5
DHW 5 0.1 34.2 0.9
Refrigeration Equipment 10 0.3
Food Service Equipment 2 0.0 33.2 0.0
Miscellaneous 45 1.2


Total 968 25.0 280.8 12


Description: This archetype is based on Building Check-up data including 11 
sites and BOMA data including 15 of the largest malls.  The BOMA malls 


average nearly 700,000 sq.ft..  The archetype uses a floor area of 50,000 m2 


(538,000 ft²), on one level.
   Electrical energy intensity (electrical beep) based on these buildings is 22.9 
kWh/ft².yr.  Detailed modeling indicates that energy intensities for the HVAC, 
heating and cooling end uses is lower than expected for this type of building.  


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 538,000 ft²


- average footprint 430,000 ft2 assumes a 290' x 1,450' footprint
- mainly one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Retail > 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 24,000 m² 258,240  ft²


Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 24,000 m² 258,240  ft²


Glazing U value  (W/m².°C) 4.48 W/m².°C 0.79 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 15


Percent Conditioned Space 100%


Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.05 Defined as Exterior Zone


Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 17.59%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.5


Total Air Circulation or Design Air Flow 5.05  L/s.m² 0.99  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 23 °C 73.4  °F 16  °C 60.8  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Retail > 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 620 Lux 57.6  ft-candles
Floor Fraction  (GLFF) 0.80


Connected Load 33.6 W/m² 3.1  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 40% 60% 0% 100%
Usage During Occupied Period 100% Weighted Average 620
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 20% 5% 40% 0% 20% 15% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 12.6


MJ/m².yr 487


ARCHITECTURAL  LIGHTING CORRIDORS


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.20


Connected Load 31.6 W/m² 2.9 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 20% 0% 15% 0% 5% 60% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 146


OTHER (HIGH BAY) LIGHTING


Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 16


MJ/m².yr 634


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100


Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.9 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.8


MJ/m².yr 69


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 1.0 EUI kWh/ft².yr 0.3


MJ/m².yr 40.0 MJ/m².yr 10.0


REFRIGERATION EQUIPMENT
Provide description below:


Commercial refrigeration display cases EUI kWh/ft².yr 0.3


MJ/m².yr 10.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.2


MJ/m².yr 45
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Retail > 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 0% 0% 2% 1% 0% 2% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 59.1 W/m² 18.8 Btu/hr.ft²


Seasonal Heating Load 168 MJ/m².yr 4.3 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 3.6


MJ/m².yr 141


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 5.8


Water Side Inspection for Scale Buildup 100% MJ/m².yr 225


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.7


MJ/m².yr 220


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 50.0% 0.0% 0.0% 20.0% 30.0% 0.0% 0.0% 100.0%


COP 4.8 5.4 4.4 3.7 2.7 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.27 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 98 W/m² 31 Btu/hr.ft² 388 ft²/Ton


Seasonal Cooling Load 152.7 MJ/m².yr 3.9 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 85.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.9


MJ/m².yr 73


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.9


MJ/m².yr 73


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 76.00% 4.00% Fuel Share 80% 20%


Eff./COP 0.520 0.750 Blended Efficiency 0.53 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.1 kWh/ft².yr 1.0


MJ/m².yr 25 MJ/m².yr 43 MJ/m².yr 39.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Retail > 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.1  L/s.m² 0.99  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 80%


Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%


Fan Design Load  CAV 5.3  W/m² 0.49  W/ft²


Fan Design Load  VAV 10.5  W/m² 0.98  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.63  W/m² 0.24  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 50  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.8  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 28.9  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.3  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 5.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 3.5


MJ/m².yr 134.3
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Retail > 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 25.0 kWh/ft².yr 968.3 MJ/m².yr Gas: 7.2 kWh/ft².yr 280.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 12.6 487.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORRIDORS3.8 146.3 SPACE HEATING 0.2 7.0 5.5 213.4


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.6 62.2 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.8 69.4 SERVICE HOT WATER 0.1 5.0 0.9 34.2


HVAC ELECTRICITY 3.5 134.3 FOOD SERVICE EQUIPMENT 0.0 1.7 0.9 33.2


REFRIGERATION EQUIPMENT 0.3 10.0


MISCELLANEOUS EQUIPMENT 1.2 45.0
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Summary Building Profile


Building Type: Medium Retail Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.55 W/m².°C


wall construction: 0.53 W/m².°C


windows: 5.4 W/m².°C


shading coefficient 0.78


window to wall ratio 0.1


General Lighting & LPD 630 Lux 26.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 0% 80% 5% 5%


Architectural Lighting & LPD 500 Lux 24.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


15% 15% 60% 5% 5%


Overall LPD 25.1           W/m²


Plug Loads (office equipment) EPD 5.1 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%


System air Flow 3.6  L/s.m² 0.72  CFM/ft²


Fan Power 0.0  W/m² 0.00  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 97 W/m² 389 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.0  W/m² 0.0  W/ft²


Condenser Pumps 0.0  W/m² 0.0  W/ft²


Condenser Fan Size 2.6  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 549 14.2


Architectural Lighting 38 1.0


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 67 1.7


Space Heating 8 0.2 228.1 5.9


Space Cooling 45 1.2 0.0 5.9


HVAC Equipment 109 2.8


DHW 11 0.3 13.2 0.3


Refrigeration Equipment 9 0.2


Food Service Equipment 2 0.0 8.3 0.2


Miscellaneous 43 1.1


Total 880 22.7 249.6 12


Description: This archetype is based on Building Check-up data that includes 
11 sites.  The size range covered is 50,000 - 100,000 ft². The archetype uses 
a floor area of 7,500 m² (80,700 ft²) on one level. 
    Electrical energy intensity (electrical bepi) is based on the intensity 
developed for large retail, adjusted to the smaller floor area and expected 
differences in technology. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 80,700 ft², with a footprint of 127' x 635'
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.53 W/m².°C 0.09 Btu/hr.ft² .°F Typical Building Size 7,500 m² 80,700  ft²


Roof U value  (W/m².°C) 0.55 W/m².°C 0.10 Btu/hr.ft² .°F Typical Footprint (m²) 7,500 m² 80,700  ft²


Glazing U value  (W/m².°C) 5.40 W/m².°C 0.95 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 29%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone


Shading Coefficient (SC) 0.78 Typical # Stories 1


Floor to Floor Height ( m ) 5.0 m 16.5  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 100% 0% 0% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 25  m²/person 269  ft²/person %OA 22.01%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 3.63  L/s.m² 0.72  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 630 Lux 58.6  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 26.5 W/m² 2.5  W/ft²


Occ. Period(Hrs./yr.) 5000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3760 % Distribution 0% 35% 65% 0% 100%
Usage During Occupied Period 95% Weighted Average 630
Usage During  Unoccupied Period 35%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 10% 0% 80% 5% 5% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 14.2


MJ/m².yr 549


ARCHITECTURAL  LIGHTING


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 24.9 W/m² 2.3 W/ft²


Occ. Period(Hrs./yr.) 5500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3260 % Distribution 30% 40% 30% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 15% 15% 60% 5% 5% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 1.0


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 38


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 15


MJ/m².yr 587


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0.1 0.1 0.1
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.8 W/m² 0.2 W/m² 3 W/m²


0.0 W/ft² 0.1 W/ft² 0.02 W/ft² 0.07 W/ft² 0.02 W/ft² 0.28 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 5.1 W/m² 0.5 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.7 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.7


MJ/m².yr 67


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.3 EUI kWh/ft².yr 0.2


MJ/m².yr 10.0 MJ/m².yr 9.6


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.2


MJ/m².yr 8.6


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.1


MJ/m².yr 43
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 88% 0% 0% 1% 0% 0% 4% 93%


Eff./COP 69% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.45 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 52.3 W/m² 16.6 Btu/hr.ft²


Seasonal Heating Load 166 MJ/m².yr 4.3 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 3.9


MJ/m².yr 153


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.2


Water Side Inspection for Scale Buildup 100% MJ/m².yr 240


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.7


MJ/m².yr 219


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 3 5.4 4.4 3.6 2.4 0.9 1


Performance  (1 / COP) 0.33 0.19 0.23 0.28 0.42 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 97 W/m² 31 Btu/hr.ft² 389 ft²/Ton


Seasonal Cooling Load 100.8 MJ/m².yr 2.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.3


MJ/m².yr 50


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.3


MJ/m².yr 50


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 39.60% 0.40% Fuel Share 40% 60%


Eff./COP 0.520 0.750 Blended Efficiency 0.52 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.9 kWh/ft².yr 0.6


MJ/m².yr 19 MJ/m².yr 33 MJ/m².yr 24.6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.6  L/s.m² 0.72  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 85% 15% 50% 50%


Fan Design Load  CAV 3.4  W/m² 0.32  W/ft²


Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 50  L/s.washroom 106  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.62  W/m² 0.24  W/ft²


Condenser Pump


Pump Design Flow 0.000 L/s.KW 0.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.000 L/s.m² 0.000 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.0  W/m² 0.00  W/ft²


Supply Fan Occ. Period 5500  hrs./year


Supply Fan Unocc. Period 3260  hrs./year


Supply Fan Energy Consumption 28.5  kWh/m².yr


Exhaust Fan Occ. Period 5500  hrs./year


Exhaust Fan Unocc. Period 3260  hrs./year


Exhaust Fan Energy Consumption 1.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 0.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.8


MJ/m².yr 109.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 22.7 kWh/ft².yr 880.5 MJ/m².yr Gas: 6.4 kWh/ft².yr 249.6 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 14.2 548.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 1.0 37.8 SPACE HEATING 0.2 7.6 5.9 228.1


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.2 45.2 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.7 67.0 SERVICE HOT WATER 0.3 11.4 0.3 13.2


HVAC ELECTRICITY 2.8 109.2 FOOD SERVICE EQUIPMENT 0.0 1.6 0.2 8.3


REFRIGERATION EQUIPMENT 0.2 8.6


MISCELLANEOUS EQUIPMENT 1.1 43.3
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Summary Building Profile


Building Type: Food Retail Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.7116 W/m².°C
windows: 4.48 W/m².°C
shading coefficient 0.8
window to wall ratio 0.1
General Lighting & LPD 640 Lux 26.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
5% 0% 10% 0% 5% 80%


Architectural Lighting & LPD 500 Lux 16.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 50% 0% 30% 20%


Overall LPD 24.1           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 6.0 L/s.m² 1.18 CFM/ft²
Fan Power 12.5 W/m² 1.16 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 0% 0% 10% 90% 0%


Calculated Capacity 82 W/m² 463 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.7 W/m² 0.1 W/ft²
Condenser Pumps 0.0 W/m² 0.0 W/ft²
Condenser Fan Size 2.2 W/m² 0.2 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 619 16.0
Architectural Lighting 51 1.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 78 2.0 156.1 4.0
Space Cooling 49 1.3 0.0 4.0
HVAC Equipment 149 3.8
DHW 10 0.3 69.7 1.8
Refrigeration Equipment 1200 31.0
Food Service Equipment 3 0.1 103.8 0.0
Miscellaneous 60 1.5


Total 2335 60.3 329.5 10


Description: This archetype is based on the prototype eReview benchmarks 
based on the relatively small amount of Building Check-up data. Additional 
data from an hourly calibrated Best Food Store and the Commercial 
Refrigeration System Tech Report for Hydro Quebec and CEA have been 
used to supplement the eReview prototype.


The BCU database contains 13 building samples, 6 of which are less than 
2,000 ft². The average size of the sample is 13,000 ft². 


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 13,000 ft²
- single storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 1,225 m² 13,181  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 1,225 m² 13,181  ft²
Glazing U value  (W/m².°C) 4.48 W/m².°C 0.79 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone
Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 9.30%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.65
Total Air Circulation or Design Air Flow 5.98  L/s.m² 1.18  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 640 Lux 59.5  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 26.8 W/m² 2.5  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 30% 70% 0% 100%
Usage During Occupied Period 100% Weighted Average 640
Usage During  Unoccupied Period 65%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 5% 0% 10% 0% 5% 80% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 16.0


MJ/m².yr 619
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 16.3 W/m² 1.5 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 50% 0% 30% 20% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 51
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 17
MJ/m².yr 670


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 90%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 3.7 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 3.0
MJ/m².yr 116


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 3.2 EUI kWh/ft².yr 0.5
MJ/m².yr 125.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Commercial refrigeration display cases EUI kWh/ft².yr 31.0


MJ/m².yr 1200.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5
MJ/m².yr 60
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 60% 0% 0% 10% 0% 0% 30% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 75.8 W/m² 24.0 Btu/hr.ft²
Seasonal Heating Load 195 MJ/m².yr 5.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 40.0% Gas Fuel Share 60.0% Oil Fuel Share 0.0% kWh/ft².yr 5.0


MJ/m².yr 195
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.7
Water Side Inspection for Scale Buildup 100% MJ/m².yr 260
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 6.0


MJ/m².yr 234


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 10.0% 90.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 82 W/m² 26 Btu/hr.ft² 463 ft²/Ton
Seasonal Cooling Load 117.5 MJ/m².yr 3.0 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 85.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.5
MJ/m².yr 58


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.5
MJ/m².yr 58


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 79.20% 0.80% Fuel Share 80% 20%
Eff./COP 0.520 0.750 Blended Efficiency 0.52 0.91


Service Hot Water load  (MJ/m².yr) 45.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 1.3 kWh/ft².yr 2.2 kWh/ft².yr 2.1


MJ/m².yr 50 MJ/m².yr 87 MJ/m².yr 79.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 6.0  L/s.m² 1.18  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%
Fan Design Load  CAV 6.2  W/m² 0.58  W/ft²
Fan Design Load  VAV 12.5  W/m² 1.16  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.2  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.4  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.21  W/m² 0.21  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.004 L/s.m² 0.006 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.005  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.7  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 33.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 3.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.0  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 3.5  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.8


MJ/m².yr 148.6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 60.3 kWh/ft².yr 2,334.9 MJ/m².yr Gas: 8.5 kWh/ft².yr 329.5 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 16.0 618.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 1.3 51.3 SPACE HEATING 2.0 77.9 4.0 156.1
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.3 48.9 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 3.0 116.3 SERVICE HOT WATER 0.3 10.0 1.8 69.7
HVAC ELECTRICITY 3.8 148.6 FOOD SERVICE EQUIPMENT 0.1 3.4 2.7 103.8
REFRIGERATION EQUIPMENT 31.0 1,200.0
MISCELLANEOUS EQUIPMENT 1.5 60.0
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Summary Building Profile


Building Type: Large Hotel Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.43 W/m².°C
wall construction: 0.64008 W/m².°C
windows: 4.045 W/m².°C
shading coefficient 0.65
window to wall ratio 0.3
GENERAL LIGHTING (SUITES) 125 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
60% 30% 10% 0% 0%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 23.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
40% 15% 30% 0% 15%


Overall LPD 9.8             W/m²


Plug Loads (office equipment) EPD 3.0 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Fan Coils


66% 0% 0% 0% 0% 34%
System air Flow 3.6 L/s.m² 0.71 CFM/ft²
Fan Power 9.4 W/m² 0.88 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


40% 0% 20% 40% 0% 0


Calculated Capacity 92 W/m² 410 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8 W/m² 0.1 W/ft²
Condenser Pumps 0.5 W/m² 0.1 W/ft²
Condenser Fan Size 2.5 W/m² 0.2 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 147 3.8
Lobby, Ballrooms, Corridors, Back-of-house 145 3.8
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 95 2.5
Space Heating 24 0.6 353.5 9.1
Space Cooling 36 0.9 0.0 9.1
HVAC Equipment 120 3.1
DHW 13 0.3 309.2 8.0
Refrigeration Equipment 30 0.8
Food Service Equipment 1 0.0 116.2 3.0
Miscellaneous 60 1.5


Total 671 17.3 778.9 29


Description: This archetype is based on the Building Check-up Database for
large hotel which exceeded 50,000 ft². The BCU database contains 37 hotels
21 of which meets the criteria of a large hotel.  A total of 17 hotels are in the 
lower mainland and the remaining 4 in the interior. The hotels in the database
range in size from 57,000 ft² to 600,000 ft² constructed between 1910 and 
1996. The average size for the sample is 220,000 ft². 


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  200,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.64 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 20,000 m² 215,200  ft²
Roof U value  (W/m².°C) 0.43 W/m².°C 0.08 Btu/hr.ft² .°F Typical Footprint (m²) 2,000 m² 21,520  ft²
Glazing U value  (W/m².°C) 4.05 W/m².°C 0.71 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 3


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 66% 0% 0% 34% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 60  m²/person 646  ft²/person %OA 34.71%
Occupancy Schedule Occ. Period 45%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 75  L/s.person 159  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.6
Total Air Circulation or Design Air Flow 3.60  L/s.m² 0.71  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 15 °C 59  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 22 °C 71.6  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 13.0 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 60% 30% 10% 0% 0% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 3.8


MJ/m².yr 147
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 23.5 W/m² 2.2 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 40% 15% 30% 0% 15% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 3.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 145
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 8
MJ/m².yr 292


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4.3 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.40 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 3.0 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 3.0 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.5
MJ/m².yr 95


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5
MJ/m².yr 60
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 90% 0% 0% 3% 2% 0% 5% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 49.2 W/m² 15.6 Btu/hr.ft²
Seasonal Heating Load 295 MJ/m².yr 7.6 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.2


MJ/m².yr 240
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 10.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 393
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 9.7


MJ/m².yr 378


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 40.0% 0.0% 0.0% 20.0% 40.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 15.0 °C 59 °F


Peak Cooling Load 92 W/m² 29 Btu/hr.ft² 410 ft²/Ton
Seasonal Cooling Load 94.9 MJ/m².yr 2.5 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.90


A/C Saturation 80.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.2
MJ/m².yr 45


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.2
MJ/m².yr 45


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 9.50% 85.50% Fuel Share 95% 5%
Eff./COP 0.520 0.750 Blended Efficiency 0.73 0.91


Service Hot Water load  (MJ/m².yr) 236.6
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.4 kWh/ft².yr 8.3


MJ/m².yr 260 MJ/m².yr 325 MJ/m².yr 322.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.6  L/s.m² 0.71  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 375  Pa 1.5  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 70%
Sizing Factor 1.00 Incidence of Use 75% 25% 100% 0%
Fan Design Load  CAV 3.2  W/m² 0.30  W/ft²
Fan Design Load  VAV 9.4  W/m² 0.88  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.02  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.3  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.49  W/m² 0.23  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.007 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.55  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.8  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 23.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 2.3  kWh/m².yr


Condenser Pump Energy Consumption 1.3  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.7  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.3  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.1


MJ/m².yr 120.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 17.3 kWh/ft².yr 670.6 MJ/m².yr Gas: 20.1 kWh/ft².yr 778.9 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 3.8 146.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS 3.8 145.3 SPACE HEATING 0.6 24.0 9.1 353.5
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.9 36.0 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.5 94.9 SERVICE HOT WATER 0.3 13.0 8.0 309.2
HVAC ELECTRICITY 3.1 120.1 FOOD SERVICE EQUIPMENT 0.0 0.7 3.0 116.2
REFRIGERATION EQUIPMENT 0.8 30.0
MISCELLANEOUS EQUIPMENT 1.5 60.0
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Summary Building Profile


Building Type: Medium Hotel Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.43 W/m².°C


wall construction: 0.64008 W/m².°C


windows: 4.045 W/m².°C


shading coefficient 0.57


window to wall ratio 0.3


GENERAL LIGHTING (SUITES) 125 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


60% 30% 10% 0% 0%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 20.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


30% 15% 40% 0% 15%


Overall LPD 9.8             W/m²


Plug Loads (office equipment) EPD 3.2 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA F.coils/Ptac


66% 0% 0% 0% 0% 34%


System air Flow 3.6  L/s.m² 0.71  CFM/ft²


Fan Power 12.5  W/m² 1.17  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 15% 85% 0% 0%


Calculated Capacity 69 W/m² 550 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.6  W/m² 0.1  W/ft²


Condenser Pumps 0.4  W/m² 0.0  W/ft²


Condenser Fan Size 1.9  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 147 3.8


Lobby, Ballrooms, Corridors, Back-of-house 124 3.2


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 93 2.4


Space Heating 38 1.0 208.7 5.4


Space Cooling 16 0.4 0.0 5.4


HVAC Equipment 107 2.8


DHW 52 1.3 260.4 6.7


Refrigeration Equipment 30 0.8


Food Service Equipment 1 0.0 83.0 2.1


Miscellaneous 60 1.5


Total 667 17.2 552.1 20


Description: No available sample data. Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size  64,560 ft²
- 4 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.64 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 6,000 m² 64,560  ft²


Roof U value  (W/m².°C) 0.43 W/m².°C 0.08 Btu/hr.ft² .°F Typical Footprint (m²) 1,500 m² 16,140  ft²


Glazing U value  (W/m².°C) 4.05 W/m².°C 0.71 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 4


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone


Shading Coefficient (SC) 0.57 Typical # Stories 4


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A. TOTAL


System Present (%) 66% 0% 0% 34% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 50  m²/person 538  ft²/person %OA 22.27%


Occupancy Schedule Occ. Period 50%


Occupancy Schedule Unocc. Period 80%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.4


Total Air Circulation or Design Air Flow 3.59  L/s.m² 0.71  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 1.00  L/s.m² 0.20  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 21 °C 69.8  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)


Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75


Connected Load 13.0 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 60% 30% 10% 0% 0% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.8


MJ/m².yr 147


LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25


Connected Load 20.0 W/m² 1.9 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 30% 15% 40% 0% 15% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.2


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 124


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 7


MJ/m².yr 270


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.37 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 80%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000


Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 3.2 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.8 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.4


MJ/m².yr 93


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Kitchen services EUI kWh/ft².yr 2.6 EUI kWh/ft².yr 0.1


MJ/m².yr 100.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffett cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5


MJ/m².yr 60
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 80% 0% 0% 10% 0% 0% 10% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 64.2 W/m² 20.4 Btu/hr.ft²


Seasonal Heating Load 196 MJ/m².yr 5.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 20.0% Gas Fuel Share 80.0% Oil Fuel Share 0.0% kWh/ft².yr 4.9


MJ/m².yr 192


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.7


Water Side Inspection for Scale Buildup 100% MJ/m².yr 261


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 6.4


MJ/m².yr 247


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 15.0% 85.0% 0.0% 0.0% 100.0%


COP 4.7 5.4 4.4 3.6 2.6 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 69 W/m² 22 Btu/hr.ft² 550 ft²/Ton


Seasonal Cooling Load 85.9 MJ/m².yr 2.2 kWh/ft².yr


(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 40.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.0


MJ/m².yr 40


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.0


MJ/m².yr 40


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 8.00% 72.00% Fuel Share 80% 20%


Eff./COP 0.520 0.750 Blended Efficiency 0.73 0.91


Service Hot Water load  (MJ/m².yr) 236.6


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.4 kWh/ft².yr 8.1


MJ/m².yr 260 MJ/m².yr 325 MJ/m².yr 312.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.6  L/s.m² 0.71  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%


Fan Efficiency 45% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 70%


Sizing Factor 1.00 Incidence of Use 80% 20% 100% 0%


Fan Design Load  CAV 2.9  W/m² 0.26  W/ft²


Fan Design Load  VAV 12.5  W/m² 1.17  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.03  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.86  W/m² 0.17  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.004 L/s.m² 0.005 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.41  W/m² 0.04  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.003  L/s.m² 0.004  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.6  W/m² 0.06  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 21.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 2.7  kWh/m².yr


Condenser Pump Energy Consumption 0.8  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.7  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 3.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.8


MJ/m².yr 107.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 17.2 kWh/ft².yr 667.1 MJ/m².yr Gas: 14.3 kWh/ft².yr 552.1 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 3.8 146.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER3.2 123.9 SPACE HEATING 1.0 38.3 5.4 208.7


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.4 15.9 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 2.4 92.6 SERVICE HOT WATER 1.3 52.0 6.7 260.4


HVAC ELECTRICITY 2.8 107.1 FOOD SERVICE EQUIPMENT 0.0 0.7 2.1 83.0


REFRIGERATION EQUIPMENT 0.8 30.0


MISCELLANEOUS EQUIPMENT 1.5 60.0
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Summary Building Profile


Building Type: Hospital Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.41 W/m².°C
wall construction: 0.43 W/m².°C
windows: 3.702 W/m².°C
shading coefficient 0.65
window to wall ratio 0.15
PATIENT ROOMS 250 Lux 7.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 90% 0% 10%


NURSING STATIONS, EXAMINATION ROOMS, 
LABORATORIES, ICU, RECOVERY 700 Lux 20.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 80% 0% 20%


Overall LPD 2.3             W/m²


Plug Loads (office equipment) EPD 6.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Fcoils


20% 50% 0% 0% 0% 30%
System air Flow 4.3 L/s.m² 0.84 CFM/ft²
Fan Power 10.6 W/m² 0.98 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


80% 0% 15% 5% 0% 0


Calculated Capacity 95 W/m² 400 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8 W/m² 0.1 W/ft²
Condenser Pumps 1.3 W/m² 0.1 W/ft²
Condenser Fan Size 1.2 W/m² 0.1 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Patient Rooms 22 0.6
Nursing Stations, Examination, Laboratories 108 2.8
Corridors, Other 100 2.6
Plug Loads & Office Equipment 147 3.8
Space Heating 0 0.0 1223.9 31.6
Space Cooling 40 1.0 0.0 31.6
HVAC Equipment 248 6.4
DHW 0 0.0 160.2 4.1
Refrigeration Equipment 15 0.4
Food Service Equipment 1 0.0 99.6 0.0
Miscellaneous 30 0.8


Total 711 18.4 1483.7 67


Description: This archetype is based on the Building Check-up Database for
large hospitals. The BCU database contains 12 hospitals with 10 in the 
Interior, 2 in Vancouver Island and none in the Lower Mainland. The facilities 
in the database range in size from 18,000 to 120,000 ft² constructed between 
1959 and 1961. The average size of the sample is 67,000 ft².


This sample was augmented with data from four additional facilities ranging 
in size from 237,000 to 685,000 ft².


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  150,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.43 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 14,000 m² 150,640  ft²
Roof U value  (W/m².°C) 0.41 W/m².°C 0.07 Btu/hr.ft² .°F Typical Footprint (m²) 1,400 m² 15,064  ft²
Glazing U value  (W/m².°C) 3.70 W/m².°C 0.65 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 2


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.15 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 4.3 m 14.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 20% 50% 30% 100%
Min. Air Flow (%) 70%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 47.02%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 75%
Fresh Air Requirements or Outside Air 60  L/s.person 127  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 2
Total Air Circulation or Design Air Flow 4.25  L/s.m² 0.84  CFM/ft²


Separate Make-up air unit (100% OA)  L/s.m²  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%)


Proportional PI / PID Total 
Control mode Control Mode


Fixed Discharge Reset
Control Strategy


Indoor Design Conditions Room Supply Air
Summer Temperature 24 °C 75.2  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 16.5  °C 61.7  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 24 °C 75.2  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital  Lower Mainland
Baseline


LIGHTING
PATIENT ROOMS
Light Level 250 Lux 23.2  ft-candles
Floor Fraction  (GLFF) 0.30
Connected Load 7.6 W/m² 0.7  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 50% 50% 100%
Usage During Occupied Period 50% Weighted Average 250
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 90% 10% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.6


MJ/m².yr 22
NURSING STATIONS, EXAMINATION ROOMS, LABORATORIES, ICU, RECOVERY
Light Level 700 Lux 65.1  ft-candles
Floor Fraction  (ALFF) 0.35
Connected Load 20.9 W/m² 1.9 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 100%
Usage During Occupied Period 60% Weighted Average 700
Usage During  Unoccupied Period 40%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 80% 20% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 108
CORRIDORS, OTHER
Light Level 250.00 Lux 23.2  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.35
Connected Load 9.1 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 200 300 500 700 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 50% 50% 100%
Usage During Occupied Period 100% Weighted Average 250
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 5% 5% 70% 20% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.6


MJ/m².yr 100


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 6
MJ/m².yr 231


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.05 0.05
Connected Load 0.1 W/m² 0.1 W/m² W/m² W/m² W/m² 10 W/m²


0.0 W/ft² 0.0 W/ft² W/ft² W/ft² W/ft² 0.93 W/ft²
Diversity Occupied Period 90% 90% 65%
Diversity Unoccupied Period 40% 40% 40%
Operation Occ. Period  (hrs./year) 2000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 6760


Total end-use load (occupied period) 6.7 W/m² 0.6 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.1 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 3.8
MJ/m².yr 147


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food services EUI kWh/ft².yr 3.1 EUI kWh/ft².yr 0.1


MJ/m².yr 120.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.4


MJ/m².yr 15.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.8
MJ/m².yr 30
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 100% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 53.2 W/m² 16.9 Btu/hr.ft²
Seasonal Heating Load 918 MJ/m².yr 23.7 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share Gas Fuel Share 100.0% Oil Fuel Share kWh/ft².yr


MJ/m².yr
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 31.6
Water Side Inspection for Scale Buildup 100% MJ/m².yr 1224
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 31.6


MJ/m².yr 1224


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 80.0% 15.0% 5.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 95 W/m² 30 Btu/hr.ft² 400 ft²/Ton
Seasonal Cooling Load 95.3 MJ/m².yr 2.5 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.65


A/C Saturation 85.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.2
MJ/m².yr 47


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr
Inspect/Service Fan/Fan Motors MJ/m².yr
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.2
MJ/m².yr 47


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 5.00% 95.00% Fuel Share 100%
Eff./COP 0.520 0.750 Blended Efficiency 0.74 0.91


Service Hot Water load  (MJ/m².yr) 118.3
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.4 kWh/ft².yr 4.1 kWh/ft².yr 4.1


MJ/m².yr 130 MJ/m².yr 160 MJ/m².yr 160.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 4.3  L/s.m² 0.84  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 50% 50% 100%
Fan Efficiency 52% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 85%
Sizing Factor 1.00 Incidence of Use 50% 50% 100%
Fan Design Load  CAV 9.6  W/m² 0.89  W/ft²
Fan Design Load  VAV 10.6  W/m² 0.98  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.13  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.9  W/m² 0.08  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.013 kW/kW 0.05 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.23  W/m² 0.11  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.007 U.S. gpm/ft²
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 1.25  W/m² 0.12  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.8  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 52.2  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 7.5  kWh/m².yr


Condenser Pump Energy Consumption 3.1  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 6.4


MJ/m².yr 247.6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 18.4 kWh/ft².yr 710.9 MJ/m².yr Gas: 38.3 kWh/ft².yr 1,483.7 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
PATIENT ROOMS 0.6 22.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
NURSING STATIONS, EXAMINATIO 2.8 108.1 SPACE HEATING 31.6 1,223.9
CORRIDORS, OTHER 2.6 100.2 SPACE COOLING 1.0 40.1
OFFICE  EQUIPMENT & PLUG LOAD 3.8 147.1 SERVICE HOT WATER 4.1 160.2
HVAC ELECTRICITY 6.4 247.6 FOOD SERVICE EQUIPMENT 0.0 0.7 2.6 99.6
REFRIGERATION EQUIPMENT 0.4 15.0
MISCELLANEOUS EQUIPMENT 0.8 30.0
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Summary Building Profile


Building Type: Nursing Home Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.28 W/m².°C
wall construction: 0.61624 W/m².°C
windows: 4.045 W/m².°C
shading coefficient 0.6
window to wall ratio 0.28
GENERAL LIGHTING (SUITES) 200 Lux 10.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
20% 10% 55% 0% 15%


SERVICES, KITCHEN, OFFICES, DINING, 
RECREATION 300 Lux 14.7 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
15% 5% 60% 0% 15%


Overall LPD 8.2             W/m²


Plug Loads (office equipment) EPD 2.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 2.5 L/s.m² 0.48 CFM/ft²
Fan Power 0.0 W/m² 0.00 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 15% 85% 0% 0


Calculated Capacity 92 W/m² 412 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.7 W/m² 0.1 W/ft²
Condenser Pumps 0.5 W/m² 0.0 W/ft²
Condenser Fan Size 2.5 W/m² 0.2 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 118 3.0
Services, Kitchen, Offices, Dining, Recreation 89 2.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 87 2.2 747.0 19.3
Space Cooling 11 0.3 0.0 19.3
HVAC Equipment 125 3.2
DHW 15 0.4 166.4 4.3
Refrigeration Equipment 30 0.8
Food Service Equipment 1 0.0 116.2 3.0
Miscellaneous 40 1.0


Total 573 14.8 1029.5 46


Description: This archetype is based on the Building Check-up Database for
extended care buildings. The BCU database contains 23 extended care 
facilities with 12 in the Lower Mainland, 1 in Vancouver Island and the 
remaining 10 in the Interior. The facilities in the database range in size from 
12,000 ft² to 150,000 ft² constructed between 1960 and 1993.  The average 
size for the sample is 56,000 ft². 


This sample was augmented with data from two extended care facilities 
ranging in size from 45,000 ft² to 175,000 ft².


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  60,000 ft²
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.62 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 5,600 m² 60,256  ft²
Roof U value  (W/m².°C) 0.28 W/m².°C 0.05 Btu/hr.ft² .°F Typical Footprint (m²) 2,800 m² 30,128  ft²
Glazing U value  (W/m².°C) 4.05 W/m².°C 0.71 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.28 Defined as Exterior Zone
Shading Coefficient (SC) 0.60 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 51.57%
Occupancy Schedule Occ. Period 100%
Occupancy Schedule Unocc. Period 95%
Fresh Air Requirements or Outside Air 38  L/s.person 81  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 2.46  L/s.m² 0.48  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.30  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 23 °C 73.4  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 200 Lux 18.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 10.9 W/m² 1.0  W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 70% Weighted Average 200
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 20% 10% 55% 0% 15% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 3.0


MJ/m².yr 118
SERVICES, KITCHEN, OFFICES, DINING, RECREATION
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 14.7 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 70%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 15% 5% 60% 0% 15% 5% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 89
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 206


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 3.5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.33 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 45%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 2.5 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.6 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation equipment EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 85% 0% 0% 5% 0% 0% 10% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 55.0 W/m² 17.5 Btu/hr.ft²
Seasonal Heating Load 659 MJ/m².yr 17.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 15.0% Gas Fuel Share 85.0% Oil Fuel Share 0.0% kWh/ft².yr 14.9


MJ/m².yr 578
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 22.7
Water Side Inspection for Scale Buildup 100% MJ/m².yr 879
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 21.5


MJ/m².yr 834


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 15.0% 85.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 92 W/m² 29 Btu/hr.ft² 412 ft²/Ton
Seasonal Cooling Load 88.8 MJ/m².yr 2.3 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 25.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.1
MJ/m².yr 44


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.1
MJ/m².yr 44


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 4.50% 85.50% Fuel Share 90% 10%
Eff./COP 0.520 0.750 Blended Efficiency 0.74 0.91


Service Hot Water load  (MJ/m².yr) 136.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.9 kWh/ft².yr 4.8 kWh/ft².yr 4.7


MJ/m².yr 150 MJ/m².yr 185 MJ/m².yr 181.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 2.5  L/s.m² 0.48  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 52% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 75%
Sizing Factor 1.00 Incidence of Use 65% 35% 100% 0%
Fan Design Load  CAV 3.1  W/m² 0.29  W/ft²
Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.11  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.8  W/m² 0.07  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.48  W/m² 0.23  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.007 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 55%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.50  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 55%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.7  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 21.5  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 6.7  kWh/m².yr


Condenser Pump Energy Consumption 1.2  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.7  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 4.5  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.2


MJ/m².yr 124.6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.8 kWh/ft².yr 573.3 MJ/m².yr Gas: 26.6 kWh/ft².yr 1,029.5 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 3.0 117.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
SERVICES, KITCHEN, OFFICES, DIN 2.3 88.9 SPACE HEATING 2.2 86.6 19.3 747.0
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.3 10.9 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.1 SERVICE HOT WATER 0.4 15.0 4.3 166.4
HVAC ELECTRICITY 3.2 124.6 FOOD SERVICE EQUIPMENT 0.0 0.7 3.0 116.2
REFRIGERATION EQUIPMENT 0.8 30.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: Large Schools Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.44 W/m².°C


wall construction: 0.61 W/m².°C


windows: 4.1 W/m².°C


shading coefficient 0.89


window to wall ratio 0.13


General Lighting & LPD 440 Lux 12.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 40% 10% 50%


Architectural Lighting & LPD 400 Lux 13.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


5% 5% 30% 10% 50%


Overall LPD 10.5           W/m²


Plug Loads (office equipment) EPD 1.9 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


90% 10% 0% 0% 0%


System air Flow 2.9  L/s.m² 0.57  CFM/ft²


Fan Power 2.7  W/m² 0.25  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


5% 0% 15% 80% 0% 0


Calculated Capacity 88 W/m² 429 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.8  W/m² 0.1  W/ft²


Condenser Pumps 0.5  W/m² 0.0  W/ft²


Condenser Fan Size 2.4  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 161 4.2


Architectural Lighting 17 0.4


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 31 0.8


Space Heating 9 0.2 321.0 8.3


Space Cooling 2 0.1 0.0 8.3


HVAC Equipment 89 2.3


DHW 2 0.0 24.5 0.6


Refrigeration Equipment 2 0.1


Food Service Equipment 0 0.0 4.2 0.0


Miscellaneous 12 0.3


Total 340 8.8 349.7 17


Description: This archetype is based on Building Check-up data including 26 
secondary and 2 elementary schools of at least 50,000 sq ft. Size range was 
from 50,600 to 250,000 sq. ft., with an average of 99,000 sq ft. The archetype 
uses a floor area of 9,300 m2 (100,000 ft2), on two levels. 
    Electrical energy intensity (electrical bepi) based on these buildings is 8.5 
kWh/ft².yr. Detailed modelling indicates that energy intensities from the Check-
up data for the ventilation and heating end uses is lower than expected for this 
type of building.    


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 100,000 ft²
- average footprint  50,000 ft² assumes a 100' x 500' footprint
- mainly one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.61 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 9,300 m² 100,068  ft²


Roof U value  (W/m².°C) 0.44 W/m².°C 0.08 Btu/hr.ft² .°F Typical Footprint (m²) 4,650 m² 50,034  ft²


Glazing U value  (W/m².°C) 4.10 W/m².°C 0.72 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 37%


Window/Wall Ratio (WIWAR)  (%) 0.13 Defined as Exterior Zone


Shading Coefficient (SC) 0.89 Typical # Stories 2


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 31.11%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 9  L/s.person 19  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.3


Total Air Circulation or Design Air Flow 2.89  L/s.m² 0.57  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 440 Lux 40.9  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 12.3 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 40% 50% 10% 0% 100%
Usage During Occupied Period 85% Weighted Average 440
Usage During  Unoccupied Period 30%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 40% 10% 50% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 4.2


MJ/m².yr 161


ARCHITECTURAL  LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 13.8 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 400
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 5% 5% 30% 10% 50% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 17


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 194


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.08 0.08 0.03 0.02 0.02
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.4 W/m² 0.1 W/m² 0.4 W/m²


0.0 W/ft² 0.1 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.04 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.9 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.5 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.8


MJ/m².yr 31


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 2.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 2.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.3


MJ/m².yr 12
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 0% 0% 3% 0% 0% 2% 100%


Eff./COP 73% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 42.0 W/m² 13.3 Btu/hr.ft²


Seasonal Heating Load 247 MJ/m².yr 6.4 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 4.4


MJ/m².yr 171


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 8.7


Water Side Inspection for Scale Buildup 100% MJ/m².yr 338


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 8.5


MJ/m².yr 330


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 5.0% 0.0% 0.0% 15.0% 80.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 2.7 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 88 W/m² 28 Btu/hr.ft² 429 ft²/Ton


Seasonal Cooling Load 77.9 MJ/m².yr 2.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 5.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.0


MJ/m².yr 40


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.0


MJ/m².yr 40


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 45.00% 45.00% Fuel Share 90% 10%


Eff./COP 0.520 0.750 Blended Efficiency 0.64 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.7 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 27 MJ/m².yr 26.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 2.9  L/s.m² 0.57  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 500  Pa 2.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 2.7  W/m² 0.25  W/ft²


Fan Design Load  VAV 2.7  W/m² 0.25  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.01  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.38  W/m² 0.22  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.005 L/s.m² 0.007 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.53  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.8  W/m² 0.07  W/ft²


Supply Fan Occ. Period 4000  hrs./year


Supply Fan Unocc. Period 4760  hrs./year


Supply Fan Energy Consumption 18.5  kWh/m².yr


Exhaust Fan Occ. Period 4000  hrs./year


Exhaust Fan Unocc. Period 4760  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 1.3  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.6  kWh/m².yr


Circulating Pump Yearly Operation 4000  hrs./year


Circulating Pump Energy Consumption 3.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.3


MJ/m².yr 88.6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 8.8 kWh/ft².yr 339.8 MJ/m².yr Gas: 9.0 kWh/ft².yr 349.7 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.2 161.1 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.4 17.4 SPACE HEATING 0.2 8.5 8.3 321.0


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.1 2.0 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.8 30.5 SERVICE HOT WATER 0.0 1.9 0.6 24.5


HVAC ELECTRICITY 2.3 88.6 FOOD SERVICE EQUIPMENT 0.0 0.4 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 2.1


MISCELLANEOUS EQUIPMENT 0.3 12.2
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Summary Building Profile


Building Type: Medium Schools Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.5 W/m².°C


wall construction: 0.8 W/m².°C


windows: 4.1 W/m².°C


shading coefficient 0.89


window to wall ratio 0.13


General Lighting & LPD 400 Lux 11.2 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 40% 10% 50%


Architectural Lighting & LPD 300 Lux 10.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


5% 5% 30% 10% 50%


Overall LPD 9.5              W/m²


Plug Loads (office equipment) EPD 1.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%


System air Flow 3.7  L/s.m² 0.73  CFM/ft²


Fan Power 1.8  W/m² 0.16  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 102 W/m² 369 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.9  W/m² 0.1  W/ft²


Condenser Pumps 0.6  W/m² 0.1  W/ft²


Condenser Fan Size 2.8  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 135 3.5


Architectural Lighting 13 0.3


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 23 0.6


Space Heating 12 0.3 392.3 10.1


Space Cooling 2 0.0 0.0 10.1


HVAC Equipment 64 1.7


DHW 2 0.0 26.9 0.7


Refrigeration Equipment 1 0.0


Food Service Equipment 0 0.0 4.2 0.7


Miscellaneous 6 0.2


Total 273 7.1 423.4 22


Description: This archetype is initially based on the  large schools archetype, 
which was in turn based on 28 schools from the Building Check-up Database. 
Adjustments were made for the different operating hours, construction 
standards, and types of equipment prevalent in primary schools. 
     Size range is up to 50,000 sq.ft. The archetype uses a floor area of 2,300 
m2 (24,700 ft2), on one level. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 24,700 ft²
- average footprint  24,700 ft² assumes a 70' x 350' footprint
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.80 W/m².°C 0.14 Btu/hr.ft² .°F Typical Building Size 2,300 m² 24,748  ft²


Roof U value  (W/m².°C) 0.50 W/m².°C 0.09 Btu/hr.ft² .°F Typical Footprint (m²) 2,300 m² 24,748  ft²


Glazing U value  (W/m².°C) 4.10 W/m².°C 0.72 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.13 Defined as Exterior Zone


Shading Coefficient (SC) 0.89 Typical # Stories 1


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 100% 0% 0% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 26.84%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.3


Total Air Circulation or Design Air Flow 3.73  L/s.m² 0.73  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 11.2 W/m² 1.0  W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 400
Usage During  Unoccupied Period 30%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 40% 10% 50% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.5


MJ/m².yr 135


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 10.3 W/m² 1.0 W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 5% 5% 30% 10% 50% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 13


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 4


MJ/m².yr 163


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.05 0.05 0.02 0.02 0.02
Connected Load 0.3 W/m² 0.4 W/m² 0.1 W/m² 0.4 W/m² 0.1 W/m² 0.3 W/m²


0.0 W/ft² 0.0 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.03 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.4 W/m² 0.1 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.4 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.6


MJ/m².yr 23


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.0


MJ/m².yr 5.0 MJ/m².yr 1.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.0


MJ/m².yr 1.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.2


MJ/m².yr 6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 90% 0% 0% 2% 0% 0% 3% 95%


Eff./COP 73% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 71.5 W/m² 22.7 Btu/hr.ft²


Seasonal Heating Load 301 MJ/m².yr 7.8 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 6.4


MJ/m².yr 247


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 10.7


Water Side Inspection for Scale Buildup 100% MJ/m².yr 413


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 9.9


MJ/m².yr 384


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 2.7 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 102 W/m² 32 Btu/hr.ft² 369 ft²/Ton


Seasonal Cooling Load 80.7 MJ/m².yr 2.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 5.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.0


MJ/m².yr 38


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.0


MJ/m².yr 38


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 67.50% 22.50% Fuel Share 90% 10%


Eff./COP 0.520 0.750 Blended Efficiency 0.58 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.8 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 30 MJ/m².yr 28.8
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.7  L/s.m² 0.73  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 250  Pa 1.0  wg Incidence of Use 100% 0% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 1.8  W/m² 0.16  W/ft²


Fan Design Load  VAV 1.8  W/m² 0.16  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.02  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.77  W/m² 0.26  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.61  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3000  hrs./year


Supply Fan Unocc. Period 5760  hrs./year


Supply Fan Energy Consumption 11.9  kWh/m².yr


Exhaust Fan Occ. Period 3000  hrs./year


Exhaust Fan Unocc. Period 5760  hrs./year


Exhaust Fan Energy Consumption 1.5  kWh/m².yr


Condenser Pump Energy Consumption 1.2  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.7  kWh/m².yr


Circulating Pump Yearly Operation 3000  hrs./year


Circulating Pump Energy Consumption 2.6  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 1.7


MJ/m².yr 64.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 7.1 kWh/ft².yr 273.1 MJ/m².yr Gas: 10.9 kWh/ft².yr 423.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 3.5 135.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.3 12.9 SPACE HEATING 0.3 12.3 10.1 392.3


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.0 1.9 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.6 22.5 SERVICE HOT WATER 0.0 1.9 0.7 26.9


HVAC ELECTRICITY 1.7 64.1 FOOD SERVICE EQUIPMENT 0.0 0.2 0.1 4.2


REFRIGERATION EQUIPMENT 0.0 1.1


MISCELLANEOUS EQUIPMENT 0.2 6.0
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Summary Building Profile


Building Type: University-Colleges Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.95 W/m².°C
windows: 5.7 W/m².°C
shading coefficient 0.65
window to wall ratio 0.3
General Lighting & LPD 640 Lux 19.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 80% 0% 15% 5%


Architectural Lighting & LPD 300 Lux 14.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
15% 5% 65% 0% 15%


Overall LPD 17.4            W/m²


Plug Loads (office equipment) EPD 4.1 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


70% 30% 0% 0% 0%
System air Flow 3.5  L/s.m² 0.69  CFM/ft²
Fan Power 7.3  W/m² 0.67  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


25% 0% 0% 0% 75% 0%


Calculated Capacity 117 W/m² 324 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.0  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 3.2  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 289 7.5
Architectural Lighting 46 1.2
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 12 0.3 704.1 18.2
Space Cooling 3 0.1 0.0 18.2
HVAC Equipment 170 4.4
DHW 3 0.1 32.2 0.8
Refrigeration Equipment 20 0.5
Food Service Equipment 3 0.1 16.6 0.0
Miscellaneous 75 1.9


Total 680 17.6 752.9 37


Description: This archetype is based on approximately 150 buildings as follows:
-BCIT walk-through audits of 47 buildings
-BCIT detailed lighting audits of 47 buildings
-UBC detailed lighting audit of 37 buildings
-Royal Roads University walk-through audit of 10 buildings
-UVIC walk-through audit of 38 buildings.
The combined floor area is estimated to be approximately 2.2 million ft². The 
buildings range in size from 10,000 to 200,000 ft². The average building size is 
96,000 ft².   


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 90,000 ft²
- average footprint  45,000 ft² with a 7:1 length to aspect ratio
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.95 W/m².°C 0.17 Btu/hr.ft² .°F Typical Building Size 9,000 m² 96,840  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 4,500 m² 48,420  ft²
Glazing U value  (W/m².°C) 5.70 W/m².°C 1.00 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 70% 0% 30% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 14  m²/person 151  ft²/person %OA 34.86%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 17  L/s.person 36  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.1
Total Air Circulation or Design Air Flow 3.48  L/s.m² 0.69  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 24 °C 75.2  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 640 Lux 59.5  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 19.3 W/m² 1.8  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 30% 70% 0% 100%
Usage During Occupied Period 90% Weighted Average 640
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 80% 0% 15% 5% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 7.5


MJ/m².yr 289
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 14.4 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 15% 5% 65% 0% 15% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.2


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 46
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 9
MJ/m².yr 334


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.1 0.1 0.15 0.05 0.05
Connected Load 0.4 W/m² 0.6 W/m² 0.5 W/m² 0.7 W/m² 0.2 W/m² 2 W/m²


0.0 W/ft² 0.1 W/ft² 0.05 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 2000
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 6760


Total end-use load (occupied period) 4.1 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.2 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.5 EUI kWh/ft².yr 0.5
MJ/m².yr 20.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Unknown EUI kWh/ft².yr 0.5


MJ/m².yr 20.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.9
MJ/m².yr 75
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 97% 0% 0% 0% 0% 1% 2% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 80.2 W/m² 25.4 Btu/hr.ft²
Seasonal Heating Load 544 MJ/m².yr 14.1 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 3.0% Gas Fuel Share 97.0% Oil Fuel Share 0.0% kWh/ft².yr 10.6


MJ/m².yr 410
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 18.7
Water Side Inspection for Scale Buildup 100% MJ/m².yr 726
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 18.5


MJ/m².yr 716


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 25.0% 0.0% 0.0% 0.0% 75.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 117 W/m² 37 Btu/hr.ft² 324 ft²/Ton
Seasonal Cooling Load 120.5 MJ/m².yr 3.1 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 5.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.6
MJ/m².yr 62


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.6
MJ/m².yr 62


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 45.00% 45.00% Fuel Share 90% 10%
Eff./COP 0.520 0.750 Blended Efficiency 0.64 0.91


Service Hot Water load  (MJ/m².yr) 22.8
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 0.9 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 36 MJ/m².yr 34.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.5  L/s.m² 0.69  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 70% 30% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 50% 50% 100% 0%
Fan Design Load  CAV 7.3  W/m² 0.67  W/ft²
Fan Design Load  VAV 7.3  W/m² 0.67  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.0  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.15  W/m² 0.29  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 37.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.7  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.0  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 6.9  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 4.4


MJ/m².yr 170.5
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 17.6 kWh/ft².yr 680.4 MJ/m².yr Gas: 19.4 kWh/ft².yr 752.9 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 7.5 288.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 1.2 45.5 SPACE HEATING 0.3 12.3 18.2 704.1
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.1 3.1 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.3 SERVICE HOT WATER 0.1 2.5 0.8 32.2
HVAC ELECTRICITY 4.4 170.5 FOOD SERVICE EQUIPMENT 0.1 3.4 0.4 16.6
REFRIGERATION EQUIPMENT 0.5 20.0
MISCELLANEOUS EQUIPMENT 1.9 75.0
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Summary Building Profile


Building Type: Restaurant Location: Lower Mainland
Description:


Building Specifications:
roof construction: W/m².°C
wall construction: W/m².°C
windows: W/m².°C
shading coefficient
window to wall ratio
General Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Architectural Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Overall LPD W/m²


Plug Loads (office equipment) EPD W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


System air Flow  L/s.m²  CFM/ft²
Fan Power  W/m²  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


Calculated Capacity W/m² ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps  W/m²  W/ft²
Condenser Pumps  W/m²  W/ft²
Condenser Fan Size  W/m²  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 619 16.0
Architectural Lighting 51 1.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 78 2.0 156.1 4.0
Space Cooling 42 1.1 0.0 4.0
HVAC Equipment 149 3.8
DHW 10 0.3 69.5 1.8
Refrigeration Equipment 1200 31.0
Food Service Equipment 3 0.1 664.0 0.0
Miscellaneous 60 1.5


Total 2328 60.1 889.6 10


Note that this profile is not fully "live"--only some of the summary values come from "profile"


Description: This archetype is based on data from the Building Check-up 
database. The BCU database contains 4 buildings ranging in size from 7,000 
ft² constructed between 1940 and 1996.  The average size of the sample is 
8,400 ft².


Only end-use energy intensities available.  No detailed specifications 
available to develop a full archetype.


Average Building: 







Summary Building Profile


Building Type: Warehouse/Whsale Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.85464 W/m².°C
windows: 4.48 W/m².°C
shading coefficient 0.8
window to wall ratio 0.05
High Bay Lighting & LPD 460 Lux 16.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH HPS
0% 0% 10% 0% 5% 75% 10%


Other Office Lighting & LPD 500 Lux 21.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
10% 5% 75% 0% 10%


Overall LPD 15.7            W/m²


Plug Loads (office equipment) EPD 4.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 4.1  L/s.m² 0.80  CFM/ft²
Fan Power 8.5  W/m² 0.79  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 0% 0% 10% 90% 0%


Calculated Capacity 46 W/m² 818 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.2  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 1.2  W/m² 0.1  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


High Bay Lighting 273 7.0
Other Office Lighting 22 0.6
Other Lighting 0 0.0
Plug Loads & Office Equipment 96 2.5
Space Heating 0 0.0 424.8 11.0
Space Cooling 9 0.2 0.0 11.0
HVAC Equipment 63 1.6
DHW 6 0.2 24.4 0.6
Refrigeration Equipment 50 1.3
Food Service Equipment 0 0.0 0.0 0.0
Miscellaneous 40 1.0


Total 558 14.4 449.2 23


Description: This archetype is based on the Building Check-up database for 
Warehouse/Whsale buildings. The BCU database contains 20 buildings ranging 
in size from 5,000 to 140,000 ft² constructed between 1940 and 1993. the 
average size of the sample is 34,000 ft².


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 34,000 ft²







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.85 W/m².°C 0.15 Btu/hr.ft² .°F Typical Building Size 3,200 m² 34,432  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 3,200 m² 34,432  ft²
Glazing U value  (W/m².°C) 4.48 W/m².°C 0.79 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.05 Defined as Exterior Zone
Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 6.1 m 19.9  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 100  m²/person 1076  ft²/person %OA 4.90%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.6
Total Air Circulation or Design Air Flow 4.08  L/s.m² 0.80  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 21 °C 69.8  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Lower Mainland
Baseline


LIGHTING
HIGH BAY LIGHTING
Light Level 460 Lux 42.8  ft-candles
Floor Fraction  (GLFF) 0.95
Connected Load 16.6 W/m² 1.5  W/ft²


Occ. Period(Hrs./yr.) 3500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5260 % Distribution 20% 80% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 460
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 10% 0% 5% 75% 10% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 7.0


MJ/m².yr 273
OTHER, OFFICE LIGHTING
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.05
Connected Load 21.3 W/m² 2.0 W/ft²


Occ. Period(Hrs./yr.) 2500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6260 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 10% 5% 75% 0% 10% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.6


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 22
OTHER  LIGHTING
Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 0% 0% 0.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 7.6
MJ/m².yr 294


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.46 W/ft²
Diversity Occupied Period 0% 0% 0% 90% 100% 90%
Diversity Unoccupied Period 0% 0% 0% 10% 100% 40%
Operation Occ. Period  (hrs./year) 0 0 0 2600 2600 3500
Operation Unocc. Period  (hrs./year) 8760 8760 8760 6160 6160 5260


Total end-use load (occupied period) 4.5 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.0 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 2.5
MJ/m².yr 96


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.0
MJ/m².yr 0.0 MJ/m².yr 0.0


REFRIGERATION EQUIPMENT
Provide description below:
Large refrigeration storage EUI kWh/ft².yr 1.3


MJ/m².yr 50.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 100% 0% 0% 0% 0% 0% 0% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 94.2 W/m² 29.9 Btu/hr.ft²
Seasonal Heating Load 319 MJ/m².yr 8.2 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 0.0% Gas Fuel Share 100.0% Oil Fuel Share 0.0% kWh/ft².yr 0.0


MJ/m².yr 0
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 11.0
Water Side Inspection for Scale Buildup 100% MJ/m².yr 425
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 11.0


MJ/m².yr 425


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 10.0% 90.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 46 W/m² 15 Btu/hr.ft² 818 ft²/Ton
Seasonal Cooling Load 58.2 MJ/m².yr 1.5 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 30.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 0.8
MJ/m².yr 31


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 0.8
MJ/m².yr 31


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 69.30% 0.70% Fuel Share 70% 30%
Eff./COP 0.520 0.750 Blended Efficiency 0.52 0.91


Service Hot Water load  (MJ/m².yr) 18.2
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.9 kWh/ft².yr 0.8


MJ/m².yr 20 MJ/m².yr 35 MJ/m².yr 30.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 4.1  L/s.m² 0.80  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 0% 100% 100% 0%
Fan Design Load  CAV 4.3  W/m² 0.40  W/ft²
Fan Design Load  VAV 8.5  W/m² 0.79  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.25  W/m² 0.12  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.002 L/s.m² 0.004 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.002  L/s.m² 0.003  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 50  kPa 17  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.2  W/m² 0.02  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 13.6  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.9  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 1.4  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 1.6


MJ/m².yr 62.8
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.4 kWh/ft².yr 557.8 MJ/m².yr Gas: 11.6 kWh/ft².yr 449.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
HIGH BAY LIGHTING 7.0 272.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
OTHER, OFFICE LIGHTING 0.6 21.6 SPACE HEATING 0.0 0.0 11.0 424.8
OTHER  LIGHTING 0.0 0.0 SPACE COOLING 0.2 9.2 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.5 95.6 SERVICE HOT WATER 0.2 6.0 0.6 24.4
HVAC ELECTRICITY 1.6 62.8 FOOD SERVICE EQUIPMENT 0.0 0.0 0.0 0.0
REFRIGERATION EQUIPMENT 1.3 50.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: Mixed Use Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.62 W/m².°C
windows: 3.748 W/m².°C
shading coefficient 0.65
window to wall ratio 0.25
General Lighting & LPD 97.5 Lux 12.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
82% 10% 8% 0% 0%


Architectural Lighting & LPD 150 Lux 13.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
50% 30% 15% 0% 5%


Overall LPD 9.9             W/m²


Plug Loads (office equipment) EPD 1.0 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 0.1  L/s.m² 0.02  CFM/ft²
Fan Power 0.0  W/m² 0.00  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


1% 0% 5% 94% 0% 0


Calculated Capacity 36 W/m² 1051 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.3  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 0.0  W/m² 0.0  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Suite Lighting 32 0.8
Corridor/Common Area Lighting 80 2.1
High Bay Lighting 0 0.0
Appliance, TV, Entertainment, Other 60 1.6
Space Heating 156 4.0 0.0 0.0
Space Cooling 3 0.1 0.0 0.0
HVAC Equipment 4 0.1
DHW 23 0.6 106.4 2.7
Residential Refrigerator 27 0.7
Cooking Appliances (incl. Stove) 18 0.5 0.0 0.0
Miscellaneous 17 0.4


Total 420 10.8 106.4 3


Description: This archetype is based on data from the Building Check-up 
database, BC Hydro's High and LowiRise Apt. Bldgs. Audit and Simulation 
Study and end-use data supplied by Sheltair. 


This profile assumes retail space in the first floor and apartments in all floors 
above.


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average number of suites 89 at 750 ft²/suite 
- average building size  80,000 ft² (assumes 20% additional floor space for
    corridors
- average footprint  8,100 ft² assumes 9 suites per floor (except first floor retail)
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.62 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 7,500 m² 80,700  ft²
Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 750 m² 8,070  ft²
Glazing U value  (W/m².°C) 3.75 W/m².°C 0.66 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1.25


Percent Conditioned Space 100%
Percent Conditioned Space 75%


Window/Wall Ratio (WIWAR)  (%) 0.25 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 40  m²/person 430  ft²/person %OA 249.99%
Occupancy Schedule Occ. Period 25%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 3 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.1  L/s.m² 0.02  CFM/ft²


75% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 0.10  L/s.m² 0.02  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.05  L/s.m² 0.01  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 20 °C 68  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Lower Mainland
Baseline


LIGHTING
SUITE LIGHTING
Light Level 98 Lux 9.1  ft-candles
Floor Fraction  (GLFF) 0.80
Connected Load 12.4 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 50 200 300 500 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 75% 15% 10% 0% 100%
Usage During Occupied Period 5% Weighted Average 97.5
Usage During  Unoccupied Period 13%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 82% 10% 8% 0% 0% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.8


MJ/m².yr 32
CORRIDORS/COMMON AREAS
Light Level 150 Lux 13.9  ft-candles
Floor Fraction  (ALFF) 0.20
Connected Load 13.9 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 0% 70% 10% 20% 100%
Usage During Occupied Period 95% Weighted Average 150
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 50% 30% 15% 0% 5% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 80
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 3
MJ/m².yr 113


APPLIANCES, TV ENTERTAINMENT, OTHER


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0 0 0
Connected Load 0.3 W/m² 0.4 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 2.4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.22 W/ft²
Diversity Occupied Period 0% 0% 90% 90% 100% 40%
Diversity Unoccupied Period 50% 50% 50% 10% 100% 85%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000
Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.0 W/m² 0.1 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.4 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 1.6
MJ/m².yr 60


COOKING APPLIANCES STOVE
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI
Electric stove with an annual consumption of 340 kWh/unit EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.5


MJ/m².yr 0.0 MJ/m².yr 18.0


RESIDENTIAL REFRIGERATOR
Provide description below:
Residential refrigerator with an annual consumption of 636 kWh/unit EUI kWh/ft².yr 0.7


MJ/m².yr 27.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.4
MJ/m².yr 17
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 0% 0% 0% 0% 0% 100% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 43.3 W/m² 13.7 Btu/hr.ft²
Seasonal Heating Load 156 MJ/m².yr 4.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 100.0% Gas Fuel Share 0.0% Oil Fuel Share 0.0% kWh/ft².yr 4.0


MJ/m².yr 156
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 0.0
Water Side Inspection for Scale Buildup 100% MJ/m².yr 0
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 4.0


MJ/m².yr 156


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 1.0% 0.0% 0.0% 5.0% 94.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 36 W/m² 11 Btu/hr.ft² 1051 ft²/Ton
Seasonal Cooling Load 60.1 MJ/m².yr 1.6 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 10.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 0.7
MJ/m².yr 26


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 0.7
MJ/m².yr 26


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 56.25% 18.75% Fuel Share 75% 25%
Eff./COP 0.520 0.750 Blended Efficiency 0.58 0.91


Service Hot Water load  (MJ/m².yr) 81.9
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 80% kWh/ft².yr 2.3 kWh/ft².yr 3.7 kWh/ft².yr 3.3


MJ/m².yr 90 MJ/m².yr 142 MJ/m².yr 128.9
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 0.1  L/s.m² 0.02  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 250  Pa 1.0  wg Flow Flow
System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 88%
Sizing Factor 1.00 Incidence of Use 100% 0% 50% 50%
Fan Design Load  CAV 0.0  W/m² 0.00  W/ft²
Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 20  L/s.washroom 42  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 125  Pa 0.5  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.000 kW/kW 0.00 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 0.00  W/m² 0.00  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.002 L/s.m² 0.003 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.002  L/s.m² 0.002  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.3  W/m² 0.03  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 0.4  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 0.6  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.0  kWh/m².yr


Circulating Pump Yearly Operation 5000  hrs./year
Circulating Pump Energy Consumption 0.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 0.1


MJ/m².yr 3.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 10.8 kWh/ft².yr 420.0 MJ/m².yr Gas: 2.7 kWh/ft².yr 106.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
SUITE LIGHTING 0.8 32.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
CORRIDORS/COMMON AREAS 2.1 80.3 SPACE HEATING 4.0 156.3 0.0 0.0
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.1 2.6 0.0 0.0
APPLIANCES, TV ENTERTAINMENT 1.6 60.1 SERVICE HOT WATER 0.6 22.5 2.7 106.4
HVAC ELECTRICITY 0.1 3.7 COOKING APPLIANCES STOV 0.5 18.0 0.0 0.0
RESIDENTIAL REFRIGERATOR 0.7 27.0
MISCELLANEOUS EQUIPMENT 0.4 17.0
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Summary Building Profile


Building Type: Large Office Location: Interior
Description:


Building Specifications:
roof construction: 0.7 W/m².°C
wall construction: 0.95 W/m².°C
windows: 4.968 W/m².°C
shading coefficient 0.65
window to wall ratio 0.4
General Lighting & LPD 620 Lux 17.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 30% 10% 60%


Architectural Lighting & LPD 500 Lux 29.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
25% 15% 10% 0% 50%


Overall LPD 16.2           W/m²


Plug Loads (office equipment) EPD 8.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%
System air Flow 5.1  L/s.m² 1.00  CFM/ft²
Fan Power 11.5  W/m² 1.07  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


65% 20% 15% 0% 0%


Calculated Capacity 108 W/m² 351 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.2  W/m² 0.1  W/ft²
Condenser Pumps 1.1  W/m² 0.1  W/ft²
Condenser Fan Size 2.2  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 304 7.8
Architectural Lighting 44 1.1
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 200 5.2
Space Heating 4 0.1 SPACE COOLING 0.0
Space Cooling 160 4.1 SERVICE HOT WATER0.0
HVAC Equipment 0 0.0
DHW 0 0.0 HVAC ELECTRICITY 0.0
Refrigeration Equipment 0 0.0
Food Service Equipment 0 0.0 0.0 0.0
Miscellaneous 0 0.0


Total 712 18.4 0.0 0


Description: This archetype is based on 58 large office buildings with a 
combined published "rentable" floor area of 15,600,000 ft². The buildings range 
in size from 100,000 to 600,000 ft² constructed between 1910 and 2000. 
    Electrical energy intensities (electrical beep) ranges from 11 kWh/ft².yr to 34 
kWh/ft².yr.


The Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 230,000 ft²
- average footprint  12,100 ft² assumes a 110 ' x 110 ' footprint
- 19 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.95 W/m².°C 0.17 Btu/hr.ft² .°F Typical Building Size 21,365 m² 229,887  ft²


Roof U value  (W/m².°C) 0.70 W/m².°C 0.12 Btu/hr.ft² .°F Typical Footprint (m²) 1,125 m² 12,100  ft²


Glazing U value  (W/m².°C) 4.97 W/m².°C 0.87 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.40 Defined as Exterior Zone


Shading Coefficient (SC) 0.65 Typical # Stories 19


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 50% 50% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 19.28%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period


Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 5.08  L/s.m² 1.00  CFM/ft²


Separate Make-up air unit (100% OA)  L/s.m²  CFM/ft²


Infiltration Rate 0.30  L/s.m² 0.06  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%)


Proportional PI / PID Total 


Control mode Control Mode


Fixed Discharge Reset


Control Strategy


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 620 Lux 57.6  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 17.0 W/m² 1.6  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 40% 60% 100%
Usage During Occupied Period 95% Weighted Average 620
Usage During  Unoccupied Period 42%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 30% 10% 60% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 7.8


MJ/m².yr 304


ARCHITECTURAL  LIGHTING


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 29.6 W/m² 2.8 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 100% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 25% 15% 10% 50% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 1.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 44


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF)


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr


MJ/m².yr


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 9


MJ/m².yr 348


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 69 72 50 200 50
Density  (device/occupant) 1.05 1.05 0.15 0.1 0.1
Connected Load 2.8 W/m² 3.0 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2.3 W/m²


0.3 W/ft² 0.3 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.21 W/ft²
Diversity Occupied Period 90% 90% 90% 90% 100% 100%
Diversity Unoccupied Period 60% 60% 50% 20% 20% 60%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 8.7 W/m² 0.8 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 5.2 W/m² 0.5 W/ft²


 EUI kWh/ft².yr 5.2


MJ/m².yr 200


FOOD SERVICE EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 4.1


MJ/m².yr 160
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 3% 2% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 76.4 W/m² 24.2 Btu/hr.ft²


Seasonal Heating Load 292 MJ/m².yr 7.5 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share kWh/ft².yr 5.2


MJ/m².yr 201


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 10.1


Water Side Inspection for Scale Buildup 100% MJ/m².yr 389


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 9.8


MJ/m².yr 380


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 65.0% 20.0% 15.0% 100.0%


COP 4.7 6.1 4.4 3.5 2.6 0.9 1


Performance  (1 / COP) 0.21 0.16 0.23 0.29 0.38 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 108 W/m² 34 Btu/hr.ft² 351 ft²/Ton


Seasonal Cooling Load 246.2 MJ/m².yr 6.4 kWh/ft².yr


(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 80.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.0


MJ/m².yr 78


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr


Inspect/Service Fan/Fan Motors MJ/m².yr


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.0


MJ/m².yr 78


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 52.50% 17.50% Fuel Share 70% 30%


Eff./COP 0.520 0.750 Eff. 0.58 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.0 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 39 MJ/m².yr 35.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.1  L/s.m² 1.00  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 50% 50% 100%


Fan Efficiency 52% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 85%


Sizing Factor 1.00 Incidence of Use 50% 50% 100%


Fan Design Load  CAV 11.5  W/m² 1.07  W/ft²


Fan Design Load  VAV 11.5  W/m² 1.07  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.2  L/s.m² 0.04  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 80%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.020 kW/kW 0.07 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.16  W/m² 0.20  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²


Pump Head Pressure 90  kPa 30  ft


Pump Efficiency 55%


Pump Motor Efficiency 85%


Sizing Factor 1.0


Pump Connected Load 1.10  W/m² 0.10  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 150  kPa 50  ft


Pump Efficiency 55%


Pump Motor Efficiency 85%


Sizing Factor 0.8


Pump Connected Load 1.2  W/m² 0.11  W/ft²


Supply Fan Occ. Period 2700  hrs./year


Supply Fan Unocc. Period 6060  hrs./year


Supply Fan Energy Consumption 52.3  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 3.2  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 8.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 6.2


MJ/m².yr 238.5
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: 26.8 kWh/ft².yr 1,038.3 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: kWh/ft².yr MJ/m².yr END USE: kWh/ft².yr MJ/m².yr
GENERAL LIGHTING 7.8 303.8 FOOD SERVICE EQUIPMENT 0.1032631 4 SPACE HEATING ELECTRIC 0.2590615 10.03501
ARCHITECTURAL  LIGHTING 1.1 43.8 REFRIGERATION EQUIPMENT 0.1 4.0 SPACE COOLING 1.6058593 62.20456
OTHER (HIGH BAY) LIGHTING MISCELLANEOUS EQUIPMENT 4.1 160.0 SERVICE HOT WATER 0.3050956 11.81818
OFFICE  EQUIPMENT & PLUG LOADS 5.2 200.2 HVAC ELECTRICITY 6.1572666 238.5079
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Summary Building Profile


Building Type: Medium Office Location: Interior
Description:


Building Specifications:


roof construction: 0.7 W/m².°C


wall construction: 0.95 W/m².°C


windows: 5.212 W/m².°C


shading coefficient 0.65


window to wall ratio 0.3


General Lighting & LPD 650 Lux 19.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 65% 10% 25%


Architectural Lighting & LPD 400 Lux 21.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


20% 15% 35% 0% 30%


Overall LPD 18.0           W/m²


Plug Loads (office equipment) EPD 6.9 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


70% 30% 0% 0% 0%


System air Flow 5.5  L/s.m² 1.08  CFM/ft²


Fan Power 11.4  W/m² 1.06  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


15% 0% 65% 20% 0% 0


Calculated Capacity 132 W/m² 286 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.9  W/m² 0.1  W/ft²


Condenser Pumps 0.6  W/m² 0.1  W/ft²


Condenser Fan Size 3.6  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 331 8.6


Architectural Lighting 32 0.8


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 104 2.7


Space Heating 25 0.6 398.6 10.3


Space Cooling 92 2.4 0.0 10.3


HVAC Equipment 215 5.5


DHW 8 0.2 30.0 0.8


Refrigeration Equipment 4 0.1


Food Service Equipment 1 0.0 4.2 0.1


Miscellaneous 100 2.6


Total 911 23.5 432.7 21


Description: This archetype is based on 46 medium sized office buildings 
with a combined published "rentable" floor area of 310,000 ft² (3,335,000 ft²). 
The buildings range in size from 50,000 to 100,000 ft² constructed between 
1910 and 1999. 
    Electrical energy intensities (electrical bepi) ranges from 11 kWh/ft².yr to 39 
kWh/ft².yr. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 72,900 ft²
- average footprint  8,100 ft² assumes a 90' x 90' footprint
- 9 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.95 W/m².°C 0.17 Btu/hr.ft² .°F Typical Building Size 6,777 m² 72,921  ft²


Roof U value  (W/m².°C) 0.70 W/m².°C 0.12 Btu/hr.ft² .°F Typical Footprint (m²) 753 m² 8,102  ft²


Glazing U value  (W/m².°C) 5.21 W/m².°C 0.92 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone


Shading Coefficient (SC) 0.65 Typical # Stories 9


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 70% 0% 30% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 17.80%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 5.51  L/s.m² 1.08  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.30  L/s.m² 0.06  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 650 Lux 60.4  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 19.0 W/m² 1.8  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 0% 25% 75% 0% 100%
Usage During Occupied Period 95% Weighted Average 650
Usage During  Unoccupied Period 40%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 65% 10% 25% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 8.6


MJ/m².yr 331


ARCHITECTURAL  LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 21.8 W/m² 2.0 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 400
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 20% 15% 35% 0% 30% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 32


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 9


MJ/m².yr 364


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.8 0.8 0.15 0.1 0.1
Connected Load 1.7 W/m² 2.7 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.2 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 6.9 W/m² 0.6 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.5 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 2.7


MJ/m².yr 104


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 2.6


MJ/m².yr 100
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 90% 0% 0% 0% 5% 0% 5% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 84.9 W/m² 26.9 Btu/hr.ft²


Seasonal Heating Load 332 MJ/m².yr 8.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.3


MJ/m².yr 246


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 11.4


Water Side Inspection for Scale Buildup 100% MJ/m².yr 443


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 10.9


MJ/m².yr 423


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 15.0% 0.0% 0.0% 65.0% 20.0% 0.0% 0.0% 100.0%


COP 4.7 5.4 4.4 3.6 2.6 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 132 W/m² 42 Btu/hr.ft² 286 ft²/Ton


Seasonal Cooling Load 222.0 MJ/m².yr 5.7 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.6


MJ/m².yr 102


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.6


MJ/m².yr 102


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 66.50% 3.50% Fuel Share 70% 30%


Eff./COP 0.520 0.750 Blended Efficiency 0.53 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.1 kWh/ft².yr 1.0


MJ/m².yr 25 MJ/m².yr 43 MJ/m².yr 37.5
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.5  L/s.m² 1.08  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 750  Pa 3.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 70% 30% 100%


Fan Efficiency 55% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 50% 50% 50% 50%


Fan Design Load  CAV 8.5  W/m² 0.79  W/ft²


Fan Design Load  VAV 11.4  W/m² 1.06  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.3  L/s.m² 0.05  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.4  L/s.m² 0.07  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.5  W/m² 0.05  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.58  W/m² 0.33  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.007 L/s.m² 0.010 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 60%


Pump Motor Efficiency 82%


Sizing Factor 1.0


Pump Connected Load 0.64  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.006  L/s.m² 0.008  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 60%


Pump Motor Efficiency 82%


Sizing Factor 0.8


Pump Connected Load 0.9  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3000  hrs./year


Supply Fan Unocc. Period 5760  hrs./year


Supply Fan Energy Consumption 47.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 3.0  kWh/m².yr


Condenser Pump Energy Consumption 1.8  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 6.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 5.5


MJ/m².yr 215.0
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Office 50,000 to 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 23.5 kWh/ft².yr 911.2 MJ/m².yr Gas: 11.2 kWh/ft².yr 432.7 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 8.6 331.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.8 32.2 SPACE HEATING 0.6 24.6 10.3 398.6


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 2.4 92.0 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 2.7 104.0 SERVICE HOT WATER 0.2 7.5 0.8 30.0


HVAC ELECTRICITY 5.5 215.0 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 4.0


MISCELLANEOUS EQUIPMENT 2.6 100.0
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Summary Building Profile


Building Type: Large Retail Location: Interior
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.7116 W/m².°C
windows: 4.48 W/m².°C
shading coefficient 0.8
window to wall ratio 0.05
General Lighting & LPD 620 Lux 33.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
20% 5% 40% 0% 20% 15%


Architectural Lighting & LPD 500 Lux 30.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
20% 0% 25% 0% 5% 50%


Overall LPD 26.9           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


90% 10% 0% 0% 0%
System air Flow 6.2  L/s.m² 1.22  CFM/ft²
Fan Power 12.9  W/m² 1.20  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


50% 0% 0% 20% 30% 0%


Calculated Capacity 108 W/m² 351 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 2.9  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 487 12.6
Architectural Lighting 143 3.7
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 69 1.8
Space Heating 9 0.2 265.9 6.9
Space Cooling 69 1.8 0.0 6.9
HVAC Equipment 161 4.2
DHW 5 0.1 34.2 0.9
Refrigeration Equipment 10 0.3
Food Service Equipment 2 0.0 33.2 0.0
Miscellaneous 45 1.2


Total 1000 25.8 333.4 15


Description: This archetype is based on the prototype eReview benchmarks. 
Additional data from the Building Check-up database and the BOMA database 
of the 15 largest malls was used to supplement the eReview prototype. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 250,000 ft²
- single storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Non-Food Retail > 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 24,000 m² 258,240  ft²


Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 24,000 m² 258,240  ft²


Glazing U value  (W/m².°C) 4.48 W/m².°C 0.79 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 15


Percent Conditioned Space 100%


Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.05 Defined as Exterior Zone


Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 14.35%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.5


Total Air Circulation or Design Air Flow 6.19  L/s.m² 1.22  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 24 °C 75.2  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 23 °C 73.4  °F 16  °C 60.8  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Non-Food Retail > 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 620 Lux 57.6  ft-candles
Floor Fraction  (GLFF) 0.80


Connected Load 33.6 W/m² 3.1  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 40% 60% 0% 100%
Usage During Occupied Period 100% Weighted Average 620
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 20% 5% 40% 0% 20% 15% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 12.6


MJ/m².yr 487


ARCHITECTURAL  LIGHTING CORRIDORS


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.20


Connected Load 30.8 W/m² 2.9 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 20% 0% 25% 0% 5% 50% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.7


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 143


OTHER (HIGH BAY) LIGHTING


Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 16


MJ/m².yr 630


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100


Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.9 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.8


MJ/m².yr 69


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 1.0 EUI kWh/ft².yr 0.3


MJ/m².yr 40.0 MJ/m².yr 10.0


REFRIGERATION EQUIPMENT
Provide description below:


Commercial refrigeration display cases EUI kWh/ft².yr 0.3


MJ/m².yr 10.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.2


MJ/m².yr 45
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Non-Food Retail > 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 0% 0% 2% 1% 0% 2% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 59.2 W/m² 18.8 Btu/hr.ft²


Seasonal Heating Load 210 MJ/m².yr 5.4 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 4.5


MJ/m².yr 174


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 7.2


Water Side Inspection for Scale Buildup 100% MJ/m².yr 280


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 7.1


MJ/m².yr 275


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 50.0% 0.0% 0.0% 20.0% 30.0% 0.0% 0.0% 100.0%


COP 4.8 5.4 4.4 3.7 2.7 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.27 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 108 W/m² 34 Btu/hr.ft² 351 ft²/Ton


Seasonal Cooling Load 179.4 MJ/m².yr 4.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 85.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.1


MJ/m².yr 81


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.1


MJ/m².yr 81


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 76.00% 4.00% Fuel Share 80% 20%


Eff./COP 0.520 0.750 Blended Efficiency 0.53 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.1 kWh/ft².yr 1.0


MJ/m².yr 25 MJ/m².yr 43 MJ/m².yr 39.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Non-Food Retail > 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 6.2  L/s.m² 1.22  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 80%


Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%


Fan Design Load  CAV 6.5  W/m² 0.60  W/ft²


Fan Design Load  VAV 12.9  W/m² 1.20  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.91  W/m² 0.27  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 50  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.9  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 35.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.3  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 6.4  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 4.2


MJ/m².yr 161.2


Marbek Resource Consultants page 4 of 5 29/11/05 11:39 AM







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Non-Food Retail > 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 25.8 kWh/ft².yr 1,000.0 MJ/m².yr Gas: 8.6 kWh/ft².yr 333.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 12.6 487.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORRIDORS3.7 142.6 SPACE HEATING 0.2 8.7 6.9 265.9


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.8 68.9 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.8 69.4 SERVICE HOT WATER 0.1 5.0 0.9 34.2


HVAC ELECTRICITY 4.2 161.2 FOOD SERVICE EQUIPMENT 0.0 1.7 0.9 33.2


REFRIGERATION EQUIPMENT 0.3 10.0


MISCELLANEOUS EQUIPMENT 1.2 45.0
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Summary Building Profile


Building Type: Medium Retail Location: Interior
Description:


Building Specifications:


roof construction: 0.55 W/m².°C


wall construction: 0.53 W/m².°C


windows: 5.4 W/m².°C


shading coefficient 0.78


window to wall ratio 0.1


General Lighting & LPD 630 Lux 26.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 0% 80% 5% 5%


Architectural Lighting & LPD 500 Lux 24.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


15% 15% 60% 5% 5%


Overall LPD 25.1           W/m²


Plug Loads (office equipment) EPD 5.1 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%


System air Flow 4.0  L/s.m² 0.78  CFM/ft²


Fan Power 0.0  W/m² 0.00  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0%


Calculated Capacity 115 W/m² 329 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.0  W/m² 0.0  W/ft²


Condenser Pumps 0.0  W/m² 0.0  W/ft²


Condenser Fan Size 3.1  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 549 14.2


Architectural Lighting 38 1.0


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 67 1.7


Space Heating 28 0.7 305.5 7.9


Space Cooling 68 1.7 0.0 7.9


HVAC Equipment 120 3.1


DHW 11 0.3 13.2 0.3


Refrigeration Equipment 9 0.2


Food Service Equipment 2 0.0 8.3 0.3


Miscellaneous 43 1.1


Total 934 24.1 327.0 16


Description: This archetype is based on Building Check-up data including 11 
sites and the national archetype for strip malls developed for.  The size range 
covered is 50,000 - 100,000 ft². The archetype uses a floor area of 7,500 m² 
(80,700 ft²) on one level. 
    Electrical energy intensity (electrical bepi) is based on the intensity 
developed for large retail, adjusted to the smaller floor area and expected 
differences in technology.     


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 80,700 ft², with a footprint of 127' x 635'
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.53 W/m².°C 0.09 Btu/hr.ft² .°F Typical Building Size 7,500 m² 80,700  ft²


Roof U value  (W/m².°C) 0.55 W/m².°C 0.10 Btu/hr.ft² .°F Typical Footprint (m²) 7,500 m² 80,700  ft²


Glazing U value  (W/m².°C) 5.40 W/m².°C 0.95 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 29%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone


Shading Coefficient (SC) 0.78 Typical # Stories 1


Floor to Floor Height ( m ) 5.0 m 16.5  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 100% 0% 0% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 25  m²/person 269  ft²/person %OA 20.12%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 0.8


Total Air Circulation or Design Air Flow 3.98  L/s.m² 0.78  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 630 Lux 58.6  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 26.5 W/m² 2.5  W/ft²


Occ. Period(Hrs./yr.) 5000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3760 % Distribution 0% 35% 65% 0% 100%
Usage During Occupied Period 95% Weighted Average 630
Usage During  Unoccupied Period 35%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 10% 0% 80% 5% 5% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 14.2


MJ/m².yr 549


ARCHITECTURAL  LIGHTING


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 24.9 W/m² 2.3 W/ft²


Occ. Period(Hrs./yr.) 5500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3260 % Distribution 30% 40% 30% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 15% 15% 60% 5% 5% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 1.0


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 38


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 15


MJ/m².yr 587


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0.1 0.1 0.1
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.8 W/m² 0.2 W/m² 3 W/m²


0.0 W/ft² 0.1 W/ft² 0.02 W/ft² 0.07 W/ft² 0.02 W/ft² 0.28 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 5.1 W/m² 0.5 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.7 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.7


MJ/m².yr 67


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.3 EUI kWh/ft².yr 0.2


MJ/m².yr 10.0 MJ/m².yr 9.6


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.2


MJ/m².yr 8.6


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.1


MJ/m².yr 43
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 88% 0% 0% 1% 0% 0% 11% 100%


Eff./COP 69% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.45 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 52.3 W/m² 16.6 Btu/hr.ft²


Seasonal Heating Load 240 MJ/m².yr 6.2 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 12.0% Gas Fuel Share 88.0% Oil Fuel Share 0.0% kWh/ft².yr 5.9


MJ/m².yr 230


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 9.0


Water Side Inspection for Scale Buildup 100% MJ/m².yr 347


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 8.6


MJ/m².yr 333


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 3 5.4 4.4 3.6 2.4 0.9 1


Performance  (1 / COP) 0.33 0.19 0.23 0.28 0.42 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 115 W/m² 36 Btu/hr.ft² 329 ft²/Ton


Seasonal Cooling Load 152.7 MJ/m².yr 3.9 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.9


MJ/m².yr 75


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.9


MJ/m².yr 75


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 39.60% 0.40% Fuel Share 40% 60%


Eff./COP 0.520 0.750 Blended Efficiency 0.52 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.9 kWh/ft².yr 0.6


MJ/m².yr 19 MJ/m².yr 33 MJ/m².yr 24.6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 4.0  L/s.m² 0.78  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 85% 15% 50% 50%


Fan Design Load  CAV 3.8  W/m² 0.35  W/ft²


Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 50  L/s.washroom 106  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.10  W/m² 0.29  W/ft²


Condenser Pump


Pump Design Flow 0.000 L/s.KW 0.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.000 L/s.m² 0.000 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.0  W/m² 0.00  W/ft²


Supply Fan Occ. Period 5500  hrs./year


Supply Fan Unocc. Period 3260  hrs./year


Supply Fan Energy Consumption 31.1  kWh/m².yr


Exhaust Fan Occ. Period 5500  hrs./year


Exhaust Fan Unocc. Period 3260  hrs./year


Exhaust Fan Energy Consumption 1.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.2  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 0.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 3.1


MJ/m².yr 120.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 24.1 kWh/ft².yr 933.9 MJ/m².yr Gas: 8.4 kWh/ft².yr 327.0 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 14.2 548.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 1.0 37.8 SPACE HEATING 0.7 27.6 7.9 305.5


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.7 67.6 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.7 67.0 SERVICE HOT WATER 0.3 11.4 0.3 13.2


HVAC ELECTRICITY 3.1 120.2 FOOD SERVICE EQUIPMENT 0.0 1.6 0.2 8.3


REFRIGERATION EQUIPMENT 0.2 8.6


MISCELLANEOUS EQUIPMENT 1.1 43.3
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Summary Building Profile


Building Type: Food Retail Location: Interior


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.7116 W/m².°C
windows: 4.48 W/m².°C
shading coefficient 0.8
window to wall ratio 0.1
General Lighting & LPD 640 Lux 26.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
5% 0% 10% 0% 5% 80%


Architectural Lighting & LPD 500 Lux 16.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 70% 0% 10% 20%


Overall LPD 24.1           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 5.8 L/s.m² 1.14 CFM/ft²
Fan Power 12.1 W/m² 1.12 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 0% 0% 10% 90% 0%


Calculated Capacity 104 W/m² 365 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9 W/m² 0.1 W/ft²
Condenser Pumps 0.0 W/m² 0.0 W/ft²
Condenser Fan Size 2.8 W/m² 0.3 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 619 16.0
Architectural Lighting 53 1.4
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 23 0.6 281.0 7.3
Space Cooling 74 1.9 0.0 7.3
HVAC Equipment 156 4.0
DHW 10 0.3 69.7 1.8
Refrigeration Equipment 1200 31.0
Food Service Equipment 3 0.1 103.8 0.0
Miscellaneous 60 1.5


Total 2313 59.7 454.4 16


Description: This archetype is based on the prototype eReview benchmarks 
developed based on the relatively small amount of Building Check-up data. 
Additional data from an hourly calibrated Best Food Store and the 
Commercial Refrigeration System Tech Report for Hydro Quebec and CEA 
have been used to supplement the eReview prototype.


The BCU database contains 13 building samples, 6 of which are less than 
2,000 ft². The average size of the sample is 13,000 ft². 


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 13,000 ft²
- single storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 1,225 m² 13,181  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 1,225 m² 13,181  ft²
Glazing U value  (W/m².°C) 4.48 W/m².°C 0.79 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone
Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 9.60%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.1
Total Air Circulation or Design Air Flow 5.79  L/s.m² 1.14  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Interior
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 640 Lux 59.5  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 26.8 W/m² 2.5  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 30% 70% 0% 100%
Usage During Occupied Period 100% Weighted Average 640
Usage During  Unoccupied Period 65%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 5% 0% 10% 0% 5% 80% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 16.0


MJ/m².yr 619
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 16.8 W/m² 1.6 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 70% 0% 10% 20% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 53
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 17
MJ/m².yr 671


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 90%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 3.7 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 3.0
MJ/m².yr 116


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 3.2 EUI kWh/ft².yr 0.5
MJ/m².yr 125.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Commercial refrigeration display cases EUI kWh/ft².yr 31.0


MJ/m².yr 1200.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5
MJ/m².yr 60


Marbek Resource Consultants page 2 of 5 25/11/2005 2:57 PM







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 85% 0% 0% 5% 0% 0% 5% 95%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 75.7 W/m² 24.0 Btu/hr.ft²
Seasonal Heating Load 234 MJ/m².yr 6.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 5.9


MJ/m².yr 228
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 8.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 312
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 7.4


MJ/m².yr 288


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 10.0% 90.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 104 W/m² 33 Btu/hr.ft² 365 ft²/Ton
Seasonal Cooling Load 187.1 MJ/m².yr 4.8 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 85.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 2.2
MJ/m².yr 87


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 2.2
MJ/m².yr 87


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 79.20% 0.80% Fuel Share 80% 20%
Eff./COP 0.520 0.750 Blended Efficiency 0.52 0.91


Service Hot Water load  (MJ/m².yr) 45.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 1.3 kWh/ft².yr 2.2 kWh/ft².yr 2.1


MJ/m².yr 50 MJ/m².yr 87 MJ/m².yr 79.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 5.8  L/s.m² 1.14  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%
Fan Design Load  CAV 6.0  W/m² 0.56  W/ft²
Fan Design Load  VAV 12.1  W/m² 1.12  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.2  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.4  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.80  W/m² 0.26  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 32.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 3.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.9  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 4.0


MJ/m².yr 155.5
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Food Retail 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 59.7 kWh/ft².yr 2,313.1 MJ/m².yr Gas: 11.7 kWh/ft².yr 454.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 16.0 618.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 1.4 52.8 SPACE HEATING 0.6 22.8 7.3 281.0
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.9 73.7 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 3.0 116.3 SERVICE HOT WATER 0.3 10.0 1.8 69.7
HVAC ELECTRICITY 4.0 155.5 FOOD SERVICE EQUIPMENT 0.1 3.4 2.7 103.8
REFRIGERATION EQUIPMENT 31.0 1,200.0
MISCELLANEOUS EQUIPMENT 1.5 60.0
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Summary Building Profile


Building Type: Large Hotel Location: Interior
Description:


Building Specifications:
roof construction: 0.43 W/m².°C
wall construction: 0.64008 W/m².°C
windows: 4.045 W/m².°C
shading coefficient 0.65
window to wall ratio 0.3
GENERAL LIGHTING (SUITES) 125 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
60% 30% 10% 0% 0%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 23.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
40% 15% 30% 0% 15%


Overall LPD 9.8             W/m²


Plug Loads (office equipment) EPD 3.0 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA FCoils


66% 0% 0% 0% 0% 33%
System air Flow 4.5 L/s.m² 0.89 CFM/ft²
Fan Power 11.8 W/m² 1.10 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


40% 0% 20% 40% 0% 0


Calculated Capacity 107 W/m² 353 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9 W/m² 0.1 W/ft²
Condenser Pumps 0.6 W/m² 0.1 W/ft²
Condenser Fan Size 2.9 W/m² 0.3 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 147 3.8
Lobby, Ballrooms, Corridors, Back-of-house 145 3.8
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 95 2.5
Space Heating 127 3.3 301.5 7.8
Space Cooling 49 1.3 0.0 7.8
HVAC Equipment 146 3.8
DHW 65 1.7 244.1 6.3
Refrigeration Equipment 30 0.8
Food Service Equipment 1 0.0 116.2 0.0
Miscellaneous 60 1.5


Total 864 22.3 661.8 22


Description: This archetype is based on the Building Check-up Database for
large hotel which exceeded 50,000 ft². The BCU database contains 37 hotels
21 of which meet the criteria of a large hotel.  A total of 17 hotels are in the 
lower mainland and the remaining 4 in the interior. The hotels in the database
range in size from 57,000 ft² to 600,000 ft² constructed between 1910 and 
1996. The average size for the sample is 220,000 ft². 


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  200,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.64 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 20,000 m² 215,200  ft²
Roof U value  (W/m².°C) 0.43 W/m².°C 0.08 Btu/hr.ft² .°F Typical Footprint (m²) 2,000 m² 21,520  ft²
Glazing U value  (W/m².°C) 4.05 W/m².°C 0.71 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 3


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 66% 0% 0% 33% 0% 99%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 60  m²/person 646  ft²/person %OA 29.27%
Occupancy Schedule Occ. Period 45%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 79  L/s.person 167  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.4
Total Air Circulation or Design Air Flow 4.50  L/s.m² 0.89  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 15 °C 59  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 22 °C 71.6  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Interior
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 13.0 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 60% 30% 10% 0% 0% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 3.8


MJ/m².yr 147
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 23.5 W/m² 2.2 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 40% 15% 30% 0% 15% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 3.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 145
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 8
MJ/m².yr 292


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4.3 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.40 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 3.0 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 3.0 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.5
MJ/m².yr 95


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5
MJ/m².yr 60
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 60% 0% 0% 25% 0% 0% 15% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 49.2 W/m² 15.6 Btu/hr.ft²
Seasonal Heating Load 377 MJ/m².yr 9.7 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 40.0% Gas Fuel Share 60.0% Oil Fuel Share 0.0% kWh/ft².yr 8.2


MJ/m².yr 318
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 13.0
Water Side Inspection for Scale Buildup 100% MJ/m².yr 503
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 11.1


MJ/m².yr 429


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 40.0% 0.0% 0.0% 20.0% 40.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 15.0 °C 59 °F


Peak Cooling Load 107 W/m² 34 Btu/hr.ft² 353 ft²/Ton
Seasonal Cooling Load 160.5 MJ/m².yr 4.1 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.90


A/C Saturation 70.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.8
MJ/m².yr 70


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.8
MJ/m².yr 70


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 7.50% 67.50% Fuel Share 75% 25%
Eff./COP 0.520 0.750 Blended Efficiency 0.73 0.91


Service Hot Water load  (MJ/m².yr) 236.6
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.4 kWh/ft².yr 8.0


MJ/m².yr 260 MJ/m².yr 325 MJ/m².yr 309.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 4.5  L/s.m² 0.89  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 375  Pa 1.5  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 70%
Sizing Factor 1.00 Incidence of Use 75% 25% 100% 0%
Fan Design Load  CAV 4.0  W/m² 0.37  W/ft²
Fan Design Load  VAV 11.8  W/m² 1.10  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.02  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.3  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.89  W/m² 0.27  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.64  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 29.6  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 2.3  kWh/m².yr


Condenser Pump Energy Consumption 1.9  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.2  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.5  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.8


MJ/m².yr 145.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Hotel 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 22.3 kWh/ft².yr 864.3 MJ/m².yr Gas: 17.1 kWh/ft².yr 661.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 3.8 146.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS 3.8 145.3 SPACE HEATING 3.3 127.2 7.8 301.5
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.3 48.8 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.5 94.9 SERVICE HOT WATER 1.7 65.0 6.3 244.1
HVAC ELECTRICITY 3.8 145.7 FOOD SERVICE EQUIPMENT 0.0 0.7 3.0 116.2
REFRIGERATION EQUIPMENT 0.8 30.0
MISCELLANEOUS EQUIPMENT 1.5 60.0
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Summary Building Profile


Building Type: Medium Hotel Location: Interior
Description:


Building Specifications:


roof construction: 0.43 W/m².°C


wall construction: 0.64008 W/m².°C


windows: 4.045 W/m².°C


shading coefficient 0.57


window to wall ratio 0.3


GENERAL LIGHTING (SUITES) 125 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


60% 30% 10% 0% 0%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 20.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


30% 15% 40% 0% 15%


Overall LPD 9.8             W/m²


Plug Loads (office equipment) EPD 3.2 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA FCoils


66% 0% 0% 0% 0% 33%


System air Flow 4.7  L/s.m² 0.92  CFM/ft²


Fan Power 16.4  W/m² 1.52  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 15% 85% 0% 0%


Calculated Capacity 84 W/m² 450 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.7  W/m² 0.1  W/ft²


Condenser Pumps 0.5  W/m² 0.0  W/ft²


Condenser Fan Size 2.3  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 147 3.8


Lobby, Ballrooms, Corridors, Back-of-house 124 3.2


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 93 2.4


Space Heating 23 0.6 290.2 7.5


Space Cooling 15 0.4 0.0 7.5


HVAC Equipment 139 3.6


DHW 26 0.7 292.9 7.6


Refrigeration Equipment 30 0.8


Food Service Equipment 1 0.0 83.0 2.1


Miscellaneous 60 1.5


Total 657 17.0 666.1 25


Description: Average Building: 







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.64 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 6,000 m² 64,560  ft²


Roof U value  (W/m².°C) 0.43 W/m².°C 0.08 Btu/hr.ft² .°F Typical Footprint (m²) 1,500 m² 16,140  ft²


Glazing U value  (W/m².°C) 4.05 W/m².°C 0.71 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 4


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone


Shading Coefficient (SC) 0.57 Typical # Stories 4


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A. TOTAL


System Present (%) 66% 0% 0% 33% 0% 99%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 50  m²/person 538  ft²/person %OA 17.08%


Occupancy Schedule Occ. Period 50%


Occupancy Schedule Unocc. Period 80%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.2


Total Air Circulation or Design Air Flow 4.68  L/s.m² 0.92  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 1.00  L/s.m² 0.20  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 21 °C 69.8  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)


Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75


Connected Load 13.0 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 60% 30% 10% 0% 0% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.8


MJ/m².yr 147


LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25


Connected Load 20.0 W/m² 1.9 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 30% 15% 40% 0% 15% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.2


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 124


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 7


MJ/m².yr 270


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.37 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 80%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000


Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 3.2 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.8 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.4


MJ/m².yr 93


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Kitchen services EUI kWh/ft².yr 2.6 EUI kWh/ft².yr 0.1


MJ/m².yr 100.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5


MJ/m².yr 60
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 90% 0% 0% 5% 0% 0% 5% 100%


Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 64.2 W/m² 20.4 Btu/hr.ft²


Seasonal Heating Load 242 MJ/m².yr 6.2 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 5.8


MJ/m².yr 226


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 8.3


Water Side Inspection for Scale Buildup 100% MJ/m².yr 322


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 8.1


MJ/m².yr 313


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 15.0% 85.0% 0.0% 0.0% 100.0%


COP 4.7 5.4 4.4 3.6 2.6 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 84 W/m² 27 Btu/hr.ft² 450 ft²/Ton


Seasonal Cooling Load 171.7 MJ/m².yr 4.4 kWh/ft².yr


(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 20.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.0


MJ/m².yr 77


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.0


MJ/m².yr 77


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 9.00% 81.00% Fuel Share 90% 10%


Eff./COP 0.520 0.750 Blended Efficiency 0.73 0.91


Service Hot Water load  (MJ/m².yr) 236.6


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.4 kWh/ft².yr 8.2


MJ/m².yr 260 MJ/m².yr 325 MJ/m².yr 318.9
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 4.7  L/s.m² 0.92  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%


Fan Efficiency 45% Operation Continous Scheduled Continuous Scheduled


Fan Motor Efficiency 70%


Sizing Factor 1.00 Incidence of Use 80% 20% 100% 0%


Fan Design Load  CAV 3.7  W/m² 0.35  W/ft²


Fan Design Load  VAV 16.4  W/m² 1.52  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.03  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.27  W/m² 0.21  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Desgin Flow per unit floor area 0.004 L/s.m² 0.007 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.50  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.005  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.7  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 28.4  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 2.7  kWh/m².yr


Condenser Pump Energy Consumption 1.4  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 4.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 3.6


MJ/m².yr 139.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 17.0 kWh/ft².yr 656.9 MJ/m².yr Gas: 17.2 kWh/ft².yr 666.1 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 3.8 146.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER3.2 123.9 SPACE HEATING 0.6 22.6 7.5 290.2


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.4 15.4 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 2.4 92.6 SERVICE HOT WATER 0.7 26.0 7.6 292.9


HVAC ELECTRICITY 3.6 139.2 FOOD SERVICE EQUIPMENT 0.0 0.7 2.1 83.0


REFRIGERATION EQUIPMENT 0.8 30.0


MISCELLANEOUS EQUIPMENT 1.5 60.0
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Summary Building Profile


Building Type: Hospital Location: Interior
Description:


Building Specifications:
roof construction: 0.41 W/m².°C
wall construction: 0.43 W/m².°C
windows: 3.702 W/m².°C
shading coefficient 0.65
window to wall ratio 0.15
PATIENT ROOMS 250 Lux 7.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 90% 0% 10%


NURSING STATIONS, EXAMINATION ROOMS, 
LABORATORIES, ICU, RECOVERY 700 Lux 20.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 80% 0% 20%


Overall LPD 2.3             W/m²


Plug Loads (office equipment) EPD 6.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


20% 50% 0% 0% 0%
System air Flow 4.3 L/s.m² 0.86 CFM/ft²
Fan Power 10.4 W/m² 0.97 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 0% 0%


Calculated Capacity 120 W/m² 315 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.0 W/m² 0.1 W/ft²
Condenser Pumps 1.6 W/m² 0.1 W/ft²
Condenser Fan Size 1.6 W/m² 0.1 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Patient Rooms 22 0.6
Nursing Stations, Examination, Laboratories 108 2.8
Corridors, Other 100 2.6
Plug Loads & Office Equipment 147 3.8
Space Heating 10 0.3 1306.4 33.7
Space Cooling 38 1.0 0.0 33.7
HVAC Equipment 255 6.6
DHW 0 0.0 160.2 4.1
Refrigeration Equipment 15 0.4
Food Service Equipment 1 0.0 99.6 0.0
Miscellaneous 30 0.8


Total 726 18.7 1566.2 72


Description: This archetype is based on the Building Check-up Database for
large hospitals. The BCU database contains 12 hospitals with 10 in the 
Interior, 2 in Vancouver and none in the Lower Mainland. The facilities in the 
database range in size from 18,000 to 120,000 ft² constructed between 1959 
and 1961. The average size of the sample is 67,000 ft².


This sample was augmented with data from four additional facilities ranging 
in size from 237,000 to 685,000 ft².


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  150,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.43 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 14,000 m² 150,640  ft²
Roof U value  (W/m².°C) 0.41 W/m².°C 0.07 Btu/hr.ft² .°F Typical Footprint (m²) 1,400 m² 15,064  ft²
Glazing U value  (W/m².°C) 3.70 W/m².°C 0.65 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 2


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.15 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 4.3 m 14.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 20% 0% 50% 30% 0% 100%
Min. Air Flow (%) 70%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 46.03%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 75%
Fresh Air Requirements or Outside Air 60  L/s.person 127  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.35
Total Air Circulation or Design Air Flow 4.35  L/s.m² 0.86  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 16.5  °C 61.7  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 24 °C 75.2  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital 0  Interior
Baseline


LIGHTING
PATIENT ROOMS
Light Level 250 Lux 23.2  ft-candles
Floor Fraction  (GLFF) 0.30
Connected Load 7.6 W/m² 0.7  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 0% 50% 50% 100%
Usage During Occupied Period 50% Weighted Average 250
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 90% 0% 10% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.6


MJ/m².yr 22
NURSING STATIONS, EXAMINATION ROOMS, LABORATORIES, ICU, RECOVERY
Light Level 700 Lux 65.1  ft-candles
Floor Fraction  (ALFF) 0.35
Connected Load 20.9 W/m² 1.9 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 60% Weighted Average 700
Usage During  Unoccupied Period 40%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 80% 0% 20% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 108
CORRIDORS, OTHER
Light Level 250.00 Lux 23.2  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.35
Connected Load 9.1 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 200 300 500 700 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 250
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 5% 5% 70% 0% 20% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.6


MJ/m².yr 100


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 6
MJ/m².yr 231


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.05 0.05 0 0 0
Connected Load 0.1 W/m² 0.1 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 10 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.93 W/ft²
Diversity Occupied Period 90% 90% 0% 0% 0% 65%
Diversity Unoccupied Period 40% 40% 0% 0% 0% 40%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 2000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 6760


Total end-use load (occupied period) 6.7 W/m² 0.6 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.1 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 3.8
MJ/m².yr 147


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food services EUI kWh/ft².yr 3.1 EUI kWh/ft².yr 0.1


MJ/m².yr 120.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.4


MJ/m².yr 15.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.8
MJ/m².yr 30
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 99% 0% 0% 0% 0% 0% 1% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 53.2 W/m² 16.9 Btu/hr.ft²
Seasonal Heating Load 990 MJ/m².yr 25.5 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 1.0% Gas Fuel Share 99.0% Oil Fuel Share 0.0% kWh/ft².yr 25.5


MJ/m².yr 990
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 34.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 1320
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 34.0


MJ/m².yr 1316


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 80.0% 0.0% 0.0% 15.0% 5.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 120 W/m² 38 Btu/hr.ft² 315 ft²/Ton
Seasonal Cooling Load 149.0 MJ/m².yr 3.8 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.75


A/C Saturation 60.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.6
MJ/m².yr 63


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.6
MJ/m².yr 63


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 5.00% 95.00% Fuel Share 100% 0%
Eff./COP 0.520 0.750 Blended Efficiency 0.74 0.91


Service Hot Water load  (MJ/m².yr) 118.3
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.4 kWh/ft².yr 4.1 kWh/ft².yr 4.1


MJ/m².yr 130 MJ/m².yr 160 MJ/m².yr 160.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 4.3  L/s.m² 0.86  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 50% 50% 100%
Fan Efficiency 54% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 85%
Sizing Factor 1.00 Incidence of Use 50% 50% 100% 0%
Fan Design Load  CAV 9.5  W/m² 0.88  W/ft²
Fan Design Load  VAV 10.4  W/m² 0.97  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.13  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.9  W/m² 0.08  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.013 kW/kW 0.05 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.56  W/m² 0.15  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 1.59  W/m² 0.15  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.008  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 1.0  W/m² 0.10  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 51.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 7.5  kWh/m².yr


Condenser Pump Energy Consumption 3.9  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 7.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 6.6


MJ/m².yr 255.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Hospital 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 18.7 kWh/ft².yr 726.1 MJ/m².yr Gas: 40.4 kWh/ft².yr 1,566.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
PATIENT ROOMS 0.6 22.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
NURSING STATIONS, EXAMINATIO 2.8 108.1 SPACE HEATING 0.3 9.9 33.7 1,306.4
CORRIDORS, OTHER 2.6 100.2 SPACE COOLING 1.0 37.9 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 3.8 147.1 SERVICE HOT WATER 0.0 0.0 4.1 160.2
HVAC ELECTRICITY 6.6 255.1 FOOD SERVICE EQUIPMENT 0.0 0.7 2.6 99.6
REFRIGERATION EQUIPMENT 0.4 15.0
MISCELLANEOUS EQUIPMENT 0.8 30.0
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Summary Building Profile


Building Type: Nursing Home Location: Interior
Description:


Building Specifications:
roof construction: 0.28 W/m².°C
wall construction: 0.61624 W/m².°C
windows: 4.045 W/m².°C
shading coefficient 0.6
window to wall ratio 0.28
GENERAL LIGHTING (SUITES) 200 Lux 9.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
15% 5% 60% 0% 15%


SERVICES, KITCHEN, OFFICES, DINNING, 
RECREATION 300 Lux 14.7 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
15% 5% 60% 0% 15%


Overall LPD 7.0             W/m²


Plug Loads (office equipment) EPD 2.8 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 2.4 L/s.m² 0.47 CFM/ft²
Fan Power 6.4 W/m² 0.59 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 0% 0%


Calculated Capacity 105 W/m² 360 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9 W/m² 0.1 W/ft²
Condenser Pumps 0.6 W/m² 0.1 W/ft²
Condenser Fan Size 2.8 W/m² 0.3 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 89 2.3
Services, Kitchen, Offices, Dining, Recreation 77 2.0
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 68 1.7
Space Heating 15 0.4 1160.4 30.0
Space Cooling 14 0.4 0.0 30.0
HVAC Equipment 136 3.5
DHW 8 0.2 175.6 4.5
Refrigeration Equipment 0 0.0
Food Service Equipment 1 0.0 116.2 0.0
Miscellaneous 0 0.0


Total 407 10.5 1452.2 64


Description: This archetype is based on the Building Check-up Database for
extended care buildings. The BCU database contains 23 extended care 
facilities with 12 in the Lower Mainland, 1 in Vancouver Island and the 
remaining 10 in the Interior. The facilities in the database range in size from 
12,000 ft² to 150,000 ft² constructed between 1960 and 1993.  The average 
size for the sample is 56,000 ft². 


This sample was augmented with data from two extended care facilities 
ranging in size from 45,000 ft² to 175,000 ft².


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  60,000 ft²
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.62 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 5,600 m² 60,256  ft²
Roof U value  (W/m².°C) 0.28 W/m².°C 0.05 Btu/hr.ft² .°F Typical Footprint (m²) 2,800 m² 30,128  ft²
Glazing U value  (W/m².°C) 4.05 W/m².°C 0.71 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.28 Defined as Exterior Zone
Shading Coefficient (SC) 0.60 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 53.64%
Occupancy Schedule Occ. Period 100%
Occupancy Schedule Unocc. Period 95%
Fresh Air Requirements or Outside Air 38  L/s.person 81  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 0.65
Total Air Circulation or Design Air Flow 2.36  L/s.m² 0.47  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.75  L/s.m² 0.15  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 23 °C 73.4  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 200 Lux 18.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 9.3 W/m² 0.9  W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 65% Weighted Average 200
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 15% 5% 60% 0% 15% 0% 0% 95.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.3


MJ/m².yr 89
SERVICES, KITCHEN, OFFICES, DINNING, RECREATION
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 14.7 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 55%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 15% 5% 60% 0% 15% 5% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.0


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 77
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 4
MJ/m².yr 167


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.37 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 45%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 2.8 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.8 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 1.7
MJ/m².yr 68


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation equipment EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40


Marbek Resource Consultants page 2 of 5 25/11/2005 2:10 PM







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 98% 0% 0% 1% 0% 0% 1% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 58.8 W/m² 18.6 Btu/hr.ft²
Seasonal Heating Load 888 MJ/m².yr 22.9 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 2.0% Gas Fuel Share 98.0% Oil Fuel Share 0.0% kWh/ft².yr 18.8


MJ/m².yr 729
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 30.6
Water Side Inspection for Scale Buildup 100% MJ/m².yr 1184
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 30.3


MJ/m².yr 1175


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 15.0% 85.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 105 W/m² 33 Btu/hr.ft² 360 ft²/Ton
Seasonal Cooling Load 155.0 MJ/m².yr 4.0 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 20.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.8
MJ/m².yr 71


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.8
MJ/m².yr 71


SERVICE HOT WATER


Service Hot Water Plant Type `Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 4.75% 90.25% Fuel Share 95% 5%
Eff./COP 0.520 0.750 Blended Efficiency 0.74 0.91


Service Hot Water load  (MJ/m².yr) 136.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.9 kWh/ft².yr 4.8 kWh/ft².yr 4.7


MJ/m².yr 150 MJ/m².yr 185 MJ/m².yr 183.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 2.4  L/s.m² 0.47  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 68%
Sizing Factor 1.00 Incidence of Use 80% 20% 100% 0%
Fan Design Load  CAV 2.9  W/m² 0.27  W/ft²
Fan Design Load  VAV 6.4  W/m² 0.59  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.11  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.8  W/m² 0.07  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.84  W/m² 0.26  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.63  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 22.1  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 6.7  kWh/m².yr


Condenser Pump Energy Consumption 1.5  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.2  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 6.3  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.5


MJ/m².yr 136.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 12.3 kWh/ft².yr 477.5 MJ/m².yr Gas: 37.5 kWh/ft².yr 1,452.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.3 89.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
SERVICES, KITCHEN, OFFICES, DIN 2.0 77.5 SPACE HEATING 0.4 14.6 30.0 1,160.4
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.4 14.2 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.7 67.6 SERVICE HOT WATER 0.2 7.5 4.5 175.6
HVAC ELECTRICITY 3.5 136.1 FOOD SERVICE EQUIPMENT 0.0 0.7 3.0 116.2
REFRIGERATION EQUIPMENT 0.8 30.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: Large Schools Location: Interior
Description:


Building Specifications:


roof construction: 0.57 W/m².°C


wall construction: 0.53 W/m².°C


windows: 4.4 W/m².°C


shading coefficient 0.89


window to wall ratio 0.16


General Lighting & LPD 440 Lux 12.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 40% 10% 50%


Architectural Lighting & LPD 400 Lux 13.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


5% 5% 30% 10% 50%


Overall LPD 10.5           W/m²


Plug Loads (office equipment) EPD 1.9 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


90% 10% 0% 0% 0%


System air Flow 3.7  L/s.m² 0.72  CFM/ft²


Fan Power 3.5  W/m² 0.32  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


2% 0% 3% 95% 0% 0


Calculated Capacity 113 W/m² 335 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.0  W/m² 0.1  W/ft²


Condenser Pumps 0.7  W/m² 0.1  W/ft²


Condenser Fan Size 3.1  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 161 4.2


Architectural Lighting 17 0.4


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 31 0.8


Space Heating 25 0.6 415.8 10.7


Space Cooling 13 0.3 0.0 10.7


HVAC Equipment 113 2.9


DHW 0 0.0 27.2 0.7


Refrigeration Equipment 2 0.1


Food Service Equipment 0 0.0 4.2 0.0


Miscellaneous 12 0.3


Total 390 10.1 447.2 22


Description: This archetype is based on Building Check-up data including 26 
secondary and 2 elementary schools of at least 50,000 sq ft. Size range was 
from 50,600 to 250,000 sq. ft., with an average of 99,000 sq ft. The archetype 
uses a floor area of 9,300 m2 (100,000 ft2), on two levels. 
    Electrical energy intensity (electrical bepi) based on these buildings is 8.5 
kWh/ft².yr. Detailed modelling indicates that energy intensities from the Check-
up data for the ventilation and heating end uses is lower than expected for this 
type of building. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 100,000 ft²
- average footprint  50,000 ft² assumes a 100' x 500' footprint
- two stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.53 W/m².°C 0.09 Btu/hr.ft² .°F Typical Building Size 9,300 m² 100,068  ft²


Roof U value  (W/m².°C) 0.57 W/m².°C 0.10 Btu/hr.ft² .°F Typical Footprint (m²) 4,650 m² 50,034  ft²


Glazing U value  (W/m².°C) 4.40 W/m².°C 0.77 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 37%


Window/Wall Ratio (WIWAR)  (%) 0.16 Defined as Exterior Zone


Shading Coefficient (SC) 0.89 Typical # Stories 2


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 27.36%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 3.66  L/s.m² 0.72  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 440 Lux 40.9  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 12.3 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 40% 50% 10% 0% 100%
Usage During Occupied Period 85% Weighted Average 440
Usage During  Unoccupied Period 30%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 40% 10% 50% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 4.2


MJ/m².yr 161


ARCHITECTURAL  LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 13.8 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 400
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 5% 5% 30% 10% 50% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 17


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 194


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.08 0.08 0.03 0.02 0.02
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.4 W/m² 0.1 W/m² 0.4 W/m²


0.0 W/ft² 0.1 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.04 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.9 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.5 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.8


MJ/m².yr 31


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 2.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 2.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.3


MJ/m².yr 12
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 90% 0% 0% 5% 0% 0% 5% 100%


Eff./COP 73% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 47.6 W/m² 15.1 Btu/hr.ft²


Seasonal Heating Load 337 MJ/m².yr 8.7 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.5


MJ/m².yr 250


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 11.9


Water Side Inspection for Scale Buildup 100% MJ/m².yr 462


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 11.4


MJ/m².yr 441


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 2.0% 0.0% 0.0% 3.0% 95.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 2.7 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 113 W/m² 36 Btu/hr.ft² 335 ft²/Ton


Seasonal Cooling Load 139.6 MJ/m².yr 3.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 20.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.7


MJ/m².yr 66


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.7


MJ/m².yr 66


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 50.00% 50.00% Fuel Share 100% 0%


Eff./COP 0.520 0.750 Blended Efficiency 0.64 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.7 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 27 MJ/m².yr 27.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.7  L/s.m² 0.72  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 500  Pa 2.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 3.5  W/m² 0.32  W/ft²


Fan Design Load  VAV 3.5  W/m² 0.32  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.01  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.05  W/m² 0.28  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.67  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 4000  hrs./year


Supply Fan Unocc. Period 4760  hrs./year


Supply Fan Energy Consumption 23.6  kWh/m².yr


Exhaust Fan Occ. Period 4000  hrs./year


Exhaust Fan Unocc. Period 4760  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 1.8  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.1  kWh/m².yr


Circulating Pump Yearly Operation 4000  hrs./year


Circulating Pump Energy Consumption 3.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.9


MJ/m².yr 113.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 10.1 kWh/ft².yr 390.1 MJ/m².yr Gas: 11.5 kWh/ft².yr 447.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.2 161.1 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.4 17.4 SPACE HEATING 0.6 25.0 10.7 415.8


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.3 13.2 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.8 30.5 SERVICE HOT WATER 0.0 0.0 0.7 27.2


HVAC ELECTRICITY 2.9 113.1 FOOD SERVICE EQUIPMENT 0.0 0.4 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 2.1


MISCELLANEOUS EQUIPMENT 0.3 12.2
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Summary Building Profile


Building Type: Medium Schools Location: Interior
Description:


Building Specifications:


roof construction: 0.65 W/m².°C


wall construction: 0.8 W/m².°C


windows: 4.4 W/m².°C


shading coefficient 0.89


window to wall ratio 0.16


General Lighting & LPD 400 Lux 11.2 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 40% 10% 50%


Architectural Lighting & LPD 300 Lux 10.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


5% 5% 30% 10% 50%


Overall LPD 9.5              W/m²


Plug Loads (office equipment) EPD 1.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%


System air Flow 4.8  L/s.m² 0.94  CFM/ft²


Fan Power 2.3  W/m² 0.21  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 128 W/m² 296 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.1  W/m² 0.1  W/ft²


Condenser Pumps 0.8  W/m² 0.1  W/ft²


Condenser Fan Size 3.5  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 135 3.5


Architectural Lighting 13 0.3


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 23 0.6


Space Heating 22 0.6 497.0 12.8


Space Cooling 4 0.1 0.0 12.8


HVAC Equipment 83 2.1


DHW 1 0.0 28.4 0.7


Refrigeration Equipment 1 0.0


Food Service Equipment 0 0.0 4.2 0.7


Miscellaneous 6 0.2


Total 302 7.8 529.6 27


Description: This archetype is initially based on the one developed for large 
schools, which was in turn based on 28 schools from the Building Check-up 
Database. Adjustments were made for the different operating hours, 
construction standards, and types of equipment prevalent in primary schools. 
     Size range is up to 50,000 sq.ft. The archetype uses a floor area of 2,300 
m2 (24,700 ft2), on one level.    


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 24,700 ft²
- average footprint  24,700 ft² assumes a 70' x 350' footprint
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.80 W/m².°C 0.14 Btu/hr.ft² .°F Typical Building Size 2,300 m² 24,748  ft²


Roof U value  (W/m².°C) 0.65 W/m².°C 0.11 Btu/hr.ft² .°F Typical Footprint (m²) 2,300 m² 24,748  ft²


Glazing U value  (W/m².°C) 4.40 W/m².°C 0.77 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.16 Defined as Exterior Zone


Shading Coefficient (SC) 0.89 Typical # Stories 1


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 100% 0% 0% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 20.97%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 4.77  L/s.m² 0.94  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 11.2 W/m² 1.0  W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 400
Usage During  Unoccupied Period 30%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 40% 10% 50% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.5


MJ/m².yr 135


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 10.3 W/m² 1.0 W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 5% 5% 30% 10% 50% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 13


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 4


MJ/m².yr 163


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.05 0.05 0.02 0.02 0.02
Connected Load 0.3 W/m² 0.4 W/m² 0.1 W/m² 0.4 W/m² 0.1 W/m² 0.3 W/m²


0.0 W/ft² 0.0 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.03 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.4 W/m² 0.1 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.4 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.6


MJ/m².yr 23


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.0


MJ/m².yr 5.0 MJ/m².yr 1.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.0


MJ/m².yr 1.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.2


MJ/m².yr 6
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 93% 0% 0% 3% 0% 0% 4% 100%


Eff./COP 73% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 84.3 W/m² 26.7 Btu/hr.ft²


Seasonal Heating Load 390 MJ/m².yr 10.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 7.0% Gas Fuel Share 93.0% Oil Fuel Share 0.0% kWh/ft².yr 8.1


MJ/m².yr 312


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 13.8


Water Side Inspection for Scale Buildup 100% MJ/m².yr 534


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 13.4


MJ/m².yr 519


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 2.7 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 128 W/m² 41 Btu/hr.ft² 296 ft²/Ton


Seasonal Cooling Load 156.1 MJ/m².yr 4.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 5.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.8


MJ/m².yr 72


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.8


MJ/m².yr 72


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 71.25% 23.75% Fuel Share 95% 5%


Eff./COP 0.520 0.750 Blended Efficiency 0.58 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.8 kWh/ft².yr 0.8


MJ/m².yr 19 MJ/m².yr 30 MJ/m².yr 29.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 4.8  L/s.m² 0.94  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 250  Pa 1.0  wg Incidence of Use 100% 0% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 2.3  W/m² 0.21  W/ft²


Fan Design Load  VAV 2.3  W/m² 0.21  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.02  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.45  W/m² 0.32  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.007 L/s.m² 0.010 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.76  W/m² 0.07  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.006  L/s.m² 0.008  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.1  W/m² 0.10  W/ft²


Supply Fan Occ. Period 3000  hrs./year


Supply Fan Unocc. Period 5760  hrs./year


Supply Fan Energy Consumption 15.2  kWh/m².yr


Exhaust Fan Occ. Period 3000  hrs./year


Exhaust Fan Unocc. Period 5760  hrs./year


Exhaust Fan Energy Consumption 1.5  kWh/m².yr


Condenser Pump Energy Consumption 1.9  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.2  kWh/m².yr


Circulating Pump Yearly Operation 3000  hrs./year


Circulating Pump Energy Consumption 3.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.1


MJ/m².yr 82.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 7.8 kWh/ft².yr 302.0 MJ/m².yr Gas: 13.7 kWh/ft².yr 529.6 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 3.5 135.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.3 12.9 SPACE HEATING 0.6 21.9 12.8 497.0


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.1 3.6 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.6 22.5 SERVICE HOT WATER 0.0 1.0 0.7 28.4


HVAC ELECTRICITY 2.1 82.7 FOOD SERVICE EQUIPMENT 0.0 0.2 0.1 4.2


REFRIGERATION EQUIPMENT 0.0 1.1


MISCELLANEOUS EQUIPMENT 0.2 6.0
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Summary Building Profile


Building Type: University-Colleges Location: Interior
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.95 W/m².°C
windows: 4.968 W/m².°C
shading coefficient 0.65
window to wall ratio 0.3
General Lighting & LPD 640 Lux 19.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 80% 0% 15% 5%


Architectural Lighting & LPD 300 Lux 14.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
15% 5% 65% 0% 15% 0%


Overall LPD 17.4            W/m²


Plug Loads (office equipment) EPD 4.1 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


70% 30% 0% 0% 0%
System air Flow 3.5  L/s.m² 0.69  CFM/ft²
Fan Power 7.1  W/m² 0.66  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


25% 0% 0% 0% 75% 0%


Calculated Capacity 106 W/m² 357 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 2.9  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 289 7.5
Architectural Lighting 46 1.2
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 28 0.7 867.2 22.4
Space Cooling 5 0.1 0.0 22.4
HVAC Equipment 168 4.3
DHW 3 0.1 32.2 0.8
Refrigeration Equipment 20 0.5
Food Service Equipment 3 0.1 0.0 0.0
Miscellaneous 75 1.9


Total 695 17.9 899.4 46


Description: This archetype is based on approximately 150 buildings as follows:
-BCIT walk-through audits of 47 buildings
-BCIT detailed lighting audits of 47 buildings
-UBC detailed lighting audit of 37 buildings
-Royal Roads University walk-through audit of 10 buildings
-UVIC walk-through audit of 38 buildings.
The combined floor area is estimated to be approximately 2.2 million ft². The 
buildings range in size from 10,000 to 200,000 ft². The average building size is 
96,000 ft².   


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 90,000 ft²
- average footprint  45,000 ft² with a 7:1 length to aspect ratio
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.95 W/m².°C 0.17 Btu/hr.ft² .°F Typical Building Size 9,000 m² 96,840  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 4,500 m² 48,420  ft²
Glazing U value  (W/m².°C) 4.97 W/m².°C 0.87 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 70% 0% 30% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 14  m²/person 151  ft²/person %OA 34.89%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 17  L/s.person 36  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 0.8
Total Air Circulation or Design Air Flow 3.48  L/s.m² 0.69  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.30  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Interior
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 640 Lux 59.5  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 19.3 W/m² 1.8  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 30% 70% 0% 100%
Usage During Occupied Period 90% Weighted Average 640
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 80% 0% 15% 5% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 7.5


MJ/m².yr 289
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 14.4 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 15% 5% 65% 0% 15% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.2


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 46
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 9
MJ/m².yr 334


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.1 0.1 0.15 0.05 0.05
Connected Load 0.4 W/m² 0.6 W/m² 0.5 W/m² 0.7 W/m² 0.2 W/m² 2 W/m²


0.0 W/ft² 0.1 W/ft² 0.05 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 2000
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 6760


Total end-use load (occupied period) 4.1 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.2 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 1-% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.5 EUI kWh/ft².yr 0.5
MJ/m².yr 20.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Unknown EUI kWh/ft².yr 0.5


MJ/m².yr 20.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.9
MJ/m².yr 75
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 95% 0% 0% 1% 1% 0% 3% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 62.0 W/m² 19.7 Btu/hr.ft²
Seasonal Heating Load 685 MJ/m².yr 17.7 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 14.3


MJ/m².yr 553
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 23.6
Water Side Inspection for Scale Buildup 100% MJ/m².yr 913
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 23.1


MJ/m².yr 895


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 25.0% 0.0% 0.0% 0.0% 75.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 106 W/m² 34 Btu/hr.ft² 357 ft²/Ton
Seasonal Cooling Load 203.8 MJ/m².yr 5.3 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.80


A/C Saturation 5.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 2.4
MJ/m².yr 93


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 2.4
MJ/m².yr 93


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 45.00% 45.00% Fuel Share 90% 10%
Eff./COP 0.520 0.750 Blended Efficiency 0.64 0.91


Service Hot Water load  (MJ/m².yr) 22.8
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 0.9 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 36 MJ/m².yr 34.7
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.5  L/s.m² 0.69  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 70% 30% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 82%
Sizing Factor 1.00 Incidence of Use 50% 50% 100% 0%
Fan Design Load  CAV 7.1  W/m² 0.66  W/ft²
Fan Design Load  VAV 7.1  W/m² 0.66  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.0  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.87  W/m² 0.27  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 37.1  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.7  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.7  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 6.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 4.3


MJ/m².yr 168.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
University-Colleges 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 17.9 kWh/ft².yr 695.0 MJ/m².yr Gas: 23.2 kWh/ft².yr 899.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 7.5 288.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 1.2 45.5 SPACE HEATING 0.7 27.7 22.4 867.2
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.1 4.6 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.3 SERVICE HOT WATER 0.1 2.5 0.8 32.2
HVAC ELECTRICITY 4.3 168.1 FOOD SERVICE EQUIPMENT 0.1 3.4 0.0 0.0
REFRIGERATION EQUIPMENT 0.5 20.0
MISCELLANEOUS EQUIPMENT 1.9 75.0
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Summary Building Profile


Building Type: Restaurant Location: Interior
Description:


Building Specifications:
roof construction: W/m².°C
wall construction: W/m².°C
windows: W/m².°C
shading coefficient
window to wall ratio
General Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Architectural Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Overall LPD W/m²


Plug Loads (office equipment) EPD W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


System air Flow  L/s.m²  CFM/ft²
Fan Power  W/m²  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


Calculated Capacity W/m² ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps  W/m²  W/ft²
Condenser Pumps  W/m²  W/ft²
Condenser Fan Size  W/m²  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 619 16.0
Architectural Lighting 51 1.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 78 2.0 156.1 4.0
Space Cooling 42 1.1 0.0 4.0
HVAC Equipment 149 3.8
DHW 10 0.3 69.7 1.8
Refrigeration Equipment 1200 31.0
Food Service Equipment 3 0.1 664.0 0.0
Miscellaneous 60 1.5


Total 2328 60.1 889.8 10


Note that this profile is not fully "live"--only some of the summary values come from "profile"


Description: This archetype is based on data from the Building Check-up 
database. The BCU database contains 4 buildings ranging in size from 7,000 
ft² constructed between 1940 and 1996.  The average size of the sample is 
8,400 ft².


Only end-use energy intensities available.  No detailed specifications 
available to develop a full archetype.


Average Building: 







Summary Building Profile


Building Type: Warehouse/Whsale Location: Interior
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.85464 W/m².°C
windows: 4.48 W/m².°C
shading coefficient 0.8
window to wall ratio 0.05
High Bay Lighting & LPD 460 Lux 16.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH HPS
0% 0% 10% 0% 5% 75% 10%


Other Office Lighting & LPD 500 Lux 21.3 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
10% 5% 75% 0% 10%


Overall LPD 15.7            W/m²


Plug Loads (office equipment) EPD 4.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 3.9  L/s.m² 0.77  CFM/ft²
Fan Power 8.2  W/m² 0.76  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 0% 0% 10% 90% 0%


Calculated Capacity 65 W/m² 586 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.3  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 1.7  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


High Bay Lighting 273 7.0
Other Office Lighting 22 0.6
Other Lighting 0 0.0
Plug Loads & Office Equipment 96 2.5
Space Heating 35 0.9 416.4 10.7
Space Cooling 10 0.3 0.0 10.7
HVAC Equipment 63 1.6
DHW 6 0.2 24.4 0.6
Refrigeration Equipment 50 1.3
Food Service Equipment 0 0.0 0.0 0.0
Miscellaneous 40 1.0


Total 594 15.3 440.8 22


Description: This archetype is based on the Building Check-up database for 
Warehouse/Whsale buildings. The BCU database contains 20 buildings ranging 
in size from 5,000 to 140,000 ft² constructed between 1940 and 1993. the 
average size of the sample is 34,000 ft².


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 34,000 ft²







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.85 W/m².°C 0.15 Btu/hr.ft² .°F Typical Building Size 3,200 m² 34,432  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 3,200 m² 34,432  ft²
Glazing U value  (W/m².°C) 4.48 W/m².°C 0.79 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.05 Defined as Exterior Zone
Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 6.1 m 19.9  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 100  m²/person 1076  ft²/person %OA 5.09%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 3.93  L/s.m² 0.77  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.70  L/s.m² 0.14  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 21 °C 69.8  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Interior
Baseline


LIGHTING
HIGH BAY LIGHTING
Light Level 460 Lux 42.8  ft-candles
Floor Fraction  (GLFF) 0.95
Connected Load 16.6 W/m² 1.5  W/ft²


Occ. Period(Hrs./yr.) 3500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5260 % Distribution 20% 80% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 460
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 10% 0% 5% 75% 10% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 7.0


MJ/m².yr 273
OTHER, OFFICE LIGHTING
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.05
Connected Load 21.3 W/m² 2.0 W/ft²


Occ. Period(Hrs./yr.) 2500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6260 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 10% 5% 75% 0% 10% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.6


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 22
OTHER  LIGHTING
Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 0% 0% 0.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 7.6
MJ/m².yr 294


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.46 W/ft²
Diversity Occupied Period 0% 0% 0% 90% 100% 90%
Diversity Unoccupied Period 0% 0% 0% 10% 100% 40%
Operation Occ. Period  (hrs./year) 0 0 0 2600 2600 3500
Operation Unocc. Period  (hrs./year) 8760 8760 8760 6160 6160 5260


Total end-use load (occupied period) 4.5 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.0 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 2.5
MJ/m².yr 96


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.0
MJ/m².yr 0.0 MJ/m².yr 0.0


REFRIGERATION EQUIPMENT
Provide description below:
Large refrigeration storage EUI kWh/ft².yr 1.3


MJ/m².yr 50.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 95% 0% 0% 0% 0% 0% 10% 105%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 94.2 W/m² 29.9 Btu/hr.ft²
Seasonal Heating Load 347 MJ/m².yr 9.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 9.0


MJ/m².yr 347
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 11.9
Water Side Inspection for Scale Buildup 100% MJ/m².yr 463
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 12.2


MJ/m².yr 474


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 10.0% 90.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 65 W/m² 20 Btu/hr.ft² 586 ft²/Ton
Seasonal Cooling Load 104.2 MJ/m².yr 2.7 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 20.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.3
MJ/m².yr 50


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.3
MJ/m².yr 50


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 69.30% 0.70% Fuel Share 70% 30%
Eff./COP 0.520 0.750 Blended Efficiency 0.52 0.91


Service Hot Water load  (MJ/m².yr) 18.2
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.9 kWh/ft².yr 0.8


MJ/m².yr 20 MJ/m².yr 35 MJ/m².yr 30.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.9  L/s.m² 0.77  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 0% 100% 100% 0%
Fan Design Load  CAV 4.1  W/m² 0.38  W/ft²
Fan Design Load  VAV 8.2  W/m² 0.76  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.74  W/m² 0.16  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.003 L/s.m² 0.005 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.003  L/s.m² 0.004  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 50  kPa 17  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.3  W/m² 0.03  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 13.1  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.9  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.9  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 1.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 1.6


MJ/m².yr 63.4
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Warehouse/Whsale 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 15.3 kWh/ft².yr 593.9 MJ/m².yr Gas: 11.4 kWh/ft².yr 440.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
HIGH BAY LIGHTING 7.0 272.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
OTHER, OFFICE LIGHTING 0.6 21.6 SPACE HEATING 0.9 34.7 10.7 416.4
OTHER  LIGHTING 0.0 0.0 SPACE COOLING 0.3 10.0 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.5 95.6 SERVICE HOT WATER 0.2 6.0 0.6 24.4
HVAC ELECTRICITY 1.6 63.4 FOOD SERVICE EQUIPMENT 0.0 0.0 0.0 0.0
REFRIGERATION EQUIPMENT 1.3 50.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: Mixed Use Location: Blended Interior
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.62 W/m².°C
windows: 5.212 W/m².°C
shading coefficient 0.65
window to wall ratio 0.29
General Lighting & LPD 112.5 Lux 14.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
80% 10% 10% 0% 0%


Architectural Lighting & LPD 150 Lux 13.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
50% 30% 15% 0% 5%


Overall LPD 11.2           W/m²


Plug Loads (office equipment) EPD 1.0 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 0.0  L/s.m² 0.00  CFM/ft²
Fan Power 0.0  W/m² 0.00  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


1% 0% 5% 94% 0% 0


Calculated Capacity 57 W/m² 658 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.5  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 0.0  W/m² 0.0  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Suite Lighting 30 0.8
Corridor/Common Area Lighting 80 2.1
High Bay Lighting 0 0.0
Appliance, TV, Entertainment, Other 60 1.6
Space Heating 126 3.2 95.1 2.5
Space Cooling 1 0.0 0.0 2.5
HVAC Equipment 6 0.2
DHW 23 0.6 106.4 2.7
Residential Refrigerator 27 0.7
Cooking Appliances (incl. Stove) 18 0.5 0.0 0.0
Miscellaneous 17 0.4


Total 386 10.0 201.5 8


Description: This archetype is based on data from the Building Check-up 
database, BC Hydro's High and LowiRise Apt. Bldgs. Audit and Simulation 
Study and end-use data supplied by Sheltair. 


This profile assumes retail space in the first floor and apartments in all floors 
above.


Electrical energy intensities range from 7.2 kWh/ft².yr to 11.4 kWh/ft².yr.      


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average number of suites 62 at 750 ft²/suite 
- average building size  56,500 ft² (assumes 20% additional floor space for
    corridors
- average footprint  8,100 ft² assumes 9 suites per floor (except first floor retail)
- 7 stories







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Blended Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.62 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 5,250 m² 56,490  ft²
Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 750 m² 8,070  ft²
Glazing U value  (W/m².°C) 5.21 W/m².°C 0.92 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1.25


Percent Conditioned Space 100%
Percent Conditioned Space 75%


Window/Wall Ratio (WIWAR)  (%) 0.29 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 7


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 40  m²/person 430  ft²/person %OA ########
Occupancy Schedule Occ. Period 25%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 3 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.001  L/s.m² 0.00  CFM/ft²


75% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 0.00  L/s.m² 0.00  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.05  L/s.m² 0.01  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 20 °C 68  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Blended Interior
Baseline


LIGHTING
SUITE LIGHTING
Light Level 113 Lux 10.5  ft-candles
Floor Fraction  (GLFF) 0.80
Connected Load 14.0 W/m² 1.3  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 50 200 300 500 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 65% 25% 10% 0% 100%
Usage During Occupied Period 5% Weighted Average 112.5
Usage During  Unoccupied Period 10%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 80% 10% 10% 0% 0% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.8


MJ/m².yr 30
CORRIDORS/COMMON AREAS
Light Level 150 Lux 13.9  ft-candles
Floor Fraction  (ALFF) 0.20
Connected Load 13.9 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 100 200 300 500 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 70% 10% 20% 0% 100%
Usage During Occupied Period 95% Weighted Average 150
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 50% 30% 15% 0% 5% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 80
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 3
MJ/m².yr 110


APPLIANCES, TV ENTERTAINMENT, OTHER


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0 0 0
Connected Load 0.3 W/m² 0.4 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 2.4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.22 W/ft²
Diversity Occupied Period 0% 0% 90% 90% 100% 40%
Diversity Unoccupied Period 50% 50% 50% 10% 100% 85%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000
Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.0 W/m² 0.1 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.4 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 1.6
MJ/m².yr 60


COOKING APPLIANCES STOVE
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI
Electric stove with an annual consumption of 340 kWh/unit EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.5


MJ/m².yr 0.0 MJ/m².yr 18.0


RESIDENTIAL REFRIGERATOR
Provide description below:
Residential refrigerator with an annual consumption of 636 kWh/unit EUI kWh/ft².yr 0.7


MJ/m².yr 27.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.4
MJ/m².yr 17
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Blended Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 40% 0% 0% 0% 0% 60% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 61.9 W/m² 19.6 Btu/hr.ft²
Seasonal Heating Load 209 MJ/m².yr 5.4 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 60.0% Gas Fuel Share 40.0% Oil Fuel Share 0.0% kWh/ft².yr 5.4


MJ/m².yr 209
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 238
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.7


MJ/m².yr 221


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 1.0% 0.0% 0.0% 5.0% 94.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 57 W/m² 18 Btu/hr.ft² 658 ft²/Ton
Seasonal Cooling Load 150.1 MJ/m².yr 3.9 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 10.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 0.2
MJ/m².yr 7


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 0.2
MJ/m².yr 7


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.
System Present (%) 56.25% 18.75% Fuel Share 75% 25%
Eff./COP 0.520 0.750 Blended Efficiency 0.58 0.91


Service Hot Water load  (MJ/m².yr) 81.9
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 80% kWh/ft².yr 2.3 kWh/ft².yr 3.7 kWh/ft².yr 3.3


MJ/m².yr 90 MJ/m².yr 142 MJ/m².yr 128.9
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Blended Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 0.0  L/s.m² 0.00  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 250  Pa 1.0  wg Flow Flow
System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 88%
Sizing Factor 1.00 Incidence of Use 100% 0% 50% 50%
Fan Design Load  CAV 0.0  W/m² 0.00  W/ft²
Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 20  L/s.washroom 42  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 125  Pa 0.5  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.000 kW/kW 0.00 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 0.00  W/m² 0.00  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.003 L/s.m² 0.004 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.002  L/s.m² 0.004  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.5  W/m² 0.05  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 0.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 0.6  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.0  kWh/m².yr


Circulating Pump Yearly Operation 5000  hrs./year
Circulating Pump Energy Consumption 1.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 0.2


MJ/m².yr 5.8
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Mixed Use 0  Blended Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 10.0 kWh/ft².yr 386.5 MJ/m².yr Gas: 5.2 kWh/ft².yr 201.5 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
SUITE LIGHTING 0.8 29.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
CORRIDORS/COMMON AREAS 2.1 80.3 SPACE HEATING 3.2 125.5 2.5 95.1
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.0 0.7 0.0 0.0
APPLIANCES, TV ENTERTAINMENT 1.6 60.1 SERVICE HOT WATER 0.6 22.5 2.7 106.4
HVAC ELECTRICITY 0.2 5.8 COOKING APPLIANCES STOV 0.5 18.0 0.0 0.0
RESIDENTIAL REFRIGERATOR 0.7 27.0
MISCELLANEOUS EQUIPMENT 0.4 17.0
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Summary Building Profile


Building Type: New Large Office Location: Lower Mainland


Description:


Building Specifications:


roof construction: 0.24 W/m².°C


wall construction: 0.71 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.6


General Lighting & LPD 440 Lux 11.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 30% 0% 0% 60%


Overall LPD 10.8           W/m²


Plug Loads (office equipment) EPD 7.8 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


10% 90% 0% 0% 0%


System air Flow 5.5  L/s.m² 1.08  CFM/ft²


Fan Power 9.3  W/m² 0.86  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 75% 25% 0% 0%


Calculated Capacity 102 W/m² 371 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.1  W/m² 0.1  W/ft²


Condenser Pumps 1.0  W/m² 0.1  W/ft²


Condenser Fan Size 2.0  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 164 4.2


Architectural Lighting 19 0.5


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 176 4.5


Space Heating 6 0.1 209.4 5.4


Space Cooling 49 1.3 0.0 5.4


HVAC Equipment 151 3.9


DHW 8 0.2 25.6 0.7


Refrigeration Equipment 4 0.1


Food Service Equipment 1 0.0 4.2 0.1


Miscellaneous 160 4.1


Total 737 19.0 239.2 12


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program. and 
NRCan's CBIP program.


The Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 230,000 ft²
- average footprint  12,100 ft² assumes a 110 ' x 110 ' footprint
- 19 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 21,365 m² 229,887  ft²


Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 1,125 m² 12,100  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.60 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 19


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 10% 0% 90% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 17.93%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.7


Total Air Circulation or Design Air Flow 5.47  L/s.m² 1.08  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.19  L/s.m² 0.04  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22.5 °C 72.5  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 440 Lux 40.9  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 11.4 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 30% 70% 0% 0% 100%
Usage During Occupied Period 95% Weighted Average 440
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 4.2


MJ/m².yr 164


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 13.0 W/m² 1.2 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 30% 0% 0% 60% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.5


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 19


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 183


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 67 72 50 200 50
Density  (device/occupant) 0.9 0.9 0.15 0.1 0.1
Connected Load 2.4 W/m² 2.5 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.2 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 95% 95% 90% 90% 100% 100%
Diversity Unoccupied Period 60% 60% 50% 20% 20% 60%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 7.8 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.5 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 4.5


MJ/m².yr 176


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 4.1


MJ/m².yr 160
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 95% 0% 0% 3% 0% 2% 100%


Eff./COP 75% 80% 95% 1.70 3.50 4.50 1.00


Performance  (1 / Eff.) 1.33 1.25 1.05 0.59 0.29 0.22 1.00


(kW/kW)


Peak Heating Load 59.4 W/m² 18.8 Btu/hr.ft²


Seasonal Heating Load 176 MJ/m².yr 4.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 3.0


MJ/m².yr 115


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 5.7


Water Side Inspection for Scale Buildup 100% MJ/m².yr 220


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.6


MJ/m².yr 215


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 75.0% 0.0% 25.0% 0.0% 0.0% 0.0% 100.0%


COP 4.6 6.1 4.4 4.2 2.8 0.9 1


Performance  (1 / COP) 0.22 0.16 0.23 0.24 0.36 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 102 W/m² 32 Btu/hr.ft² 371 ft²/Ton


Seasonal Cooling Load 149.1 MJ/m².yr 3.9 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 100.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.3


MJ/m².yr 49


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.3


MJ/m².yr 49


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 35.00% 14.00% 0.00% 19.60% 1.40% Fuel Share 70% 30%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.62 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 0.9 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 37 MJ/m².yr 33.1
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.5  L/s.m² 1.08  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 750  Pa 3.0  wg Flow Flow


System Static Pressure VAV 750  Pa 3.0  wg Incidence of Use 10% 90% 100%


Fan Efficiency 52% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 85%


Sizing Factor 1.00 Incidence of Use 35% 65% 0% 100%


Fan Design Load  CAV 9.3  W/m² 0.86  W/ft²


Fan Design Load  VAV 9.3  W/m² 0.86  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.2  L/s.m² 0.04  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 80%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.020 kW/kW 0.07 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.04  W/m² 0.19  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²


Pump Head Pressure 90  kPa 30  ft


Pump Efficiency 55%


Pump Motor Efficiency 85%


Sizing Factor 1.0


Pump Connected Load 1.04  W/m² 0.10  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 150  kPa 50  ft


Pump Efficiency 55%


Pump Motor Efficiency 85%


Sizing Factor 0.8


Pump Connected Load 1.1  W/m² 0.10  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 29.2  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 3.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 7.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 3.9


MJ/m².yr 150.9
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 19.0 kWh/ft².yr 736.5 MJ/m².yr Gas: 6.2 kWh/ft².yr 239.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.2 164.0 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.5 19.2 SPACE HEATING 0.1 5.8 5.4 209.4


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.3 48.5 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 4.5 175.9 SERVICE HOT WATER 0.2 7.5 0.7 25.6


HVAC ELECTRICITY 3.9 150.9 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 4.0


MISCELLANEOUS EQUIPMENT 4.1 160.0


Marbek Resource Consultants page 5 of 5 28/11/05 11:08 AM







Summary Building Profile


Building Type: New Medium Office Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.24 W/m².°C


wall construction: 0.71 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.5


General Lighting & LPD 500 Lux 12.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 12.7 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 25% 0% 0% 65%


Overall LPD 12.3           W/m²


Plug Loads (office equipment) EPD 7.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%


System air Flow 5.1  L/s.m² 1.01  CFM/ft²


Fan Power 11.2  W/m² 1.05  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 25% 45% 30% 0% 0


Calculated Capacity 116 W/m² 326 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.0  W/m² 0.1  W/ft²


Condenser Pumps 0.7  W/m² 0.1  W/ft²


Condenser Fan Size 3.1  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 238 6.1


Architectural Lighting 19 0.5


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 116 3.0


Space Heating 14 0.4 199.3 5.1


Space Cooling 58 1.5 0.0 5.1


HVAC Equipment 227 5.9


DHW 8 0.2 28.3 0.7


Refrigeration Equipment 4 0.1


Food Service Equipment 1 0.0 4.2 0.1


Miscellaneous 100 2.6


Total 784 20.3 231.8 11


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program and 
NRCan's CBIP Program.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 72,900 ft²
- average footprint  8,100 ft² assumes a 90' x 90' footprint
- 9 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NWE BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 6,777 m² 72,921  ft²


Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 753 m² 8,102  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.50 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 9


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 50% 0% 50% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 22.86%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 30  L/s.person 64  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.5


Total Air Circulation or Design Air Flow 5.15  L/s.m² 1.01  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.19  L/s.m² 0.04  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NWE BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 12.9 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 95% Weighted Average 500
Usage During  Unoccupied Period 45%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 6.1


MJ/m².yr 238


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 12.7 W/m² 1.2 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 25% 0% 0% 65% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.5


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 19


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 7


MJ/m².yr 257


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.9 0.9 0.15 0.1 0.1
Connected Load 1.9 W/m² 3.0 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.3 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 10%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 7.4 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.9 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 3.0


MJ/m².yr 116


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 2.6


MJ/m².yr 100
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COMMERCIAL SECTOR  BUILDING PROFILE
NWE BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 90% 0% 0% 5% 0% 5% 100%


Eff./COP 75% 83% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 60.9 W/m² 19.3 Btu/hr.ft²


Seasonal Heating Load 184 MJ/m².yr 4.7 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 3.5


MJ/m².yr 137


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 5.7


Water Side Inspection for Scale Buildup 100% MJ/m².yr 221


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.5


MJ/m².yr 213


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 25.0% 0.0% 45.0% 30.0% 0.0% 0.0% 100.0%


COP 4.7 6 4.4 4.2 2.8 0.9 1


Performance  (1 / COP) 0.21 0.17 0.23 0.24 0.36 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 116 W/m² 37 Btu/hr.ft² 326 ft²/Ton


Seasonal Cooling Load 153.2 MJ/m².yr 4.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.7


MJ/m².yr 65


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.7


MJ/m².yr 65


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 52.50% 17.50% 0.00% 0.00% 0.00% Fuel Share 70% 30%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.0 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 40 MJ/m².yr 35.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NWE BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.1  L/s.m² 1.01  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 750  Pa 3.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 50% 50% 100%


Fan Efficiency 52% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 8.4  W/m² 0.78  W/ft²


Fan Design Load  VAV 11.2  W/m² 1.05  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.3  L/s.m² 0.05  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.4  L/s.m² 0.07  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.5  W/m² 0.05  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.13  W/m² 0.29  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.69  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 50.3  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 3.0  kWh/m².yr


Condenser Pump Energy Consumption 2.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 6.6  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 5.9


MJ/m².yr 227.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NWE BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 20.3 kWh/ft².yr 784.5 MJ/m².yr Gas: 6.0 kWh/ft².yr 231.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 6.1 238.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.5 18.8 SPACE HEATING 0.4 13.7 5.1 199.3


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.5 58.4 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 3.0 115.9 SERVICE HOT WATER 0.2 7.5 0.7 28.3


HVAC ELECTRICITY 5.9 227.3 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 4.0


MISCELLANEOUS EQUIPMENT 2.6 100.0
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Summary Building Profile


Building Type: New Large  Retail Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.4732 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.78
window to wall ratio 0.1
General Lighting & LPD 600 Lux 27.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
15% 10% 0% 0% 60% 15%


Common Area, Atria Lighting & LPD 500 Lux 26.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
10% 10% 0% 0% 20% 60%


Overall LPD 22.2           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


80% 20% 0% 0% 0%
System air Flow 5.0  L/s.m² 0.99  CFM/ft²
Fan Power 10.5  W/m² 0.97  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 20% 0% 20% 60% 0%


Calculated Capacity 92 W/m² 411 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 2.5  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 402 10.4
Architectural Lighting 121 3.1
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 69 1.8
Space Heating 4 0.1 146.5 3.8
Space Cooling 65 1.7 0.0 3.8
HVAC Equipment 158 4.1
DHW 5 0.1 32.5 0.8
Refrigeration Equipment 10 0.3
Food Service Equipment 2 0.0 33.2 0.0
Miscellaneous 45 1.2


Total 882 22.8 212.2 8


Description: This archetype is based on generic commercial design 
practices for new construction. BC Hydro's Design Assistance Program has 
seen little interest from retail developers in efficient new construction hence 
little information is available on current design practices. 


New construction is assumed to be little changed from the existing stock 
except for a few components such as fluorescent lighting (default new 
construction is assumed to be T8 lighting). Windows are assumed to be 
double pane.  


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 250,000 ft²
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large  Retail > 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 24,000 m² 258,240  ft²


Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 24,000 m² 258,240  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 15


Percent Conditioned Space 100%


Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone


Shading Coefficient (SC) 0.78 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 80% 0% 20% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 17.67%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.7


Total Air Circulation or Design Air Flow 5.03  L/s.m² 0.99  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 23 °C 73.4  °F 16  °C 60.8  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large  Retail > 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 600 Lux 55.8  ft-candles
Floor Fraction  (GLFF) 0.80


Connected Load 27.8 W/m² 2.6  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 50% 50% 0% 100%
Usage During Occupied Period 100% Weighted Average 600
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 15% 10% 0% 0% 60% 15% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 10.4


MJ/m².yr 402


ARCHITECTURAL  LIGHTING CORRIDORS


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.20


Connected Load 26.1 W/m² 2.4 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 10% 0% 0% 20% 60% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 121


OTHER (HIGH BAY) LIGHTING


Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 14


MJ/m².yr 523


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100


Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.9 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.8


MJ/m².yr 69


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 1.0 EUI kWh/ft².yr 0.3


MJ/m².yr 40.0 MJ/m².yr 10.0


REFRIGERATION EQUIPMENT
Provide description below:


Commercial refrigeration display cases EUI kWh/ft².yr 0.3


MJ/m².yr 10.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.2


MJ/m².yr 45
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large  Retail > 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 0% 0% 2% 1% 0% 2% 100%


Eff./COP 75% 88% 95% 3.20 3.50 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.31 0.29 0.22 1.00


(kW/kW)


Peak Heating Load 41.8 W/m² 13.3 Btu/hr.ft²


Seasonal Heating Load 116 MJ/m².yr 3.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 2.0


MJ/m².yr 77


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 4.0


Water Side Inspection for Scale Buildup 100% MJ/m².yr 154


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 3.9


MJ/m².yr 150


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 20.0% 0.0% 20.0% 60.0% 0.0% 0.0% 100.0%


COP 4.8 5.4 4.4 3.7 2.7 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.27 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 92 W/m² 29 Btu/hr.ft² 411 ft²/Ton


Seasonal Cooling Load 143.3 MJ/m².yr 3.7 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 95.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.8


MJ/m².yr 69


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.8


MJ/m².yr 69


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 64.00% 16.00% 0.00% 0.00% 0.00% Fuel Share 80% 20%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.0 kWh/ft².yr 1.0


MJ/m².yr 25 MJ/m².yr 41 MJ/m².yr 37.5
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large  Retail > 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.0  L/s.m² 0.99  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 650  Pa 2.6  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 80% 20% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 80%


Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%


Fan Design Load  CAV 6.8  W/m² 0.63  W/ft²


Fan Design Load  VAV 10.5  W/m² 0.97  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.49  W/m² 0.23  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.005 L/s.m² 0.007 U.S. gpm/ft²


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 50  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.8  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 36.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.3  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 5.4  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 4.1


MJ/m².yr 158.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large  Retail > 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 22.8 kWh/ft².yr 881.6 MJ/m².yr Gas: 5.5 kWh/ft².yr 212.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 10.4 402.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORRIDORS3.1 120.8 SPACE HEATING 0.1 3.9 3.8 146.5


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.7 65.4 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.8 69.4 SERVICE HOT WATER 0.1 5.0 0.8 32.5


HVAC ELECTRICITY 4.1 158.3 FOOD SERVICE EQUIPMENT 0.0 1.7 0.9 33.2


REFRIGERATION EQUIPMENT 0.3 10.0


MISCELLANEOUS EQUIPMENT 1.2 45.0
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Summary Building Profile


Building Type: New Medium Retail Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.32 W/m².°C


wall construction: 0.4732 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.78


window to wall ratio 0.1


General Lighting & LPD 620 Lux 24.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 10% 0% 0% 80%


Architectural Lighting & LPD 480 Lux 19.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 20% 0% 0% 70%


Overall LPD 23.4           W/m²


Plug Loads (office equipment) EPD 5.1 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%


System air Flow 3.7  L/s.m² 0.73  CFM/ft²


Fan Power 0.0  W/m² 0.00  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 90 W/m² 420 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.0  W/m² 0.0  W/ft²


Condenser Pumps 0.0  W/m² 0.0  W/ft²


Condenser Fan Size 2.4  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 511 13.2


Architectural Lighting 30 0.8


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 67 1.7


Space Heating 4 0.1 123.5 3.2


Space Cooling 46 1.2 0.0 3.2


HVAC Equipment 112 2.9


DHW 11 0.3 12.4 0.3


Refrigeration Equipment 9 0.2


Food Service Equuipment 2 0.0 8.3 0.2


Miscellaneous 43 1.1


Total 836 21.6 144.1 7


Description: This archetype is based on generic commercial design practices 
for new construction. BC Hydro's Design Assistance Program has seen little 
interest from retail developers in efficient new construction, hence little 
information is available on current design practices.


New construction is assumed to be little changed from the existing stock 
except for a few components such as fluorescent lighting (default new 
construction is assumed to be T8 lighting). Windows are assumed to be 
double pane. DX cooling performance of packaged rooftop heat-cool units is 
assumed to be EER 9.5.
     


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 80,700 ft², with a footprint of 127' x 635'
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 7,500 m² 80,700  ft²


Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 7,500 m² 80,700  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 29%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone


Shading Coefficient (SC) 0.78 Typical # Stories 1


Floor to Floor Height ( m ) 5.0 m 16.5  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 100% 0% 0% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 25  m²/person 269  ft²/person %OA 21.45%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.2


Total Air Circulation or Design Air Flow 3.73  L/s.m² 0.73  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 620 Lux 57.6  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 24.6 W/m² 2.3  W/ft²


Occ. Period(Hrs./yr.) 5000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3760 % Distribution 0% 40% 60% 0% 100%
Usage During Occupied Period 95% Weighted Average 620
Usage During  Unoccupied Period 35%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 10% 10% 0% 0% 80% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 13.2


MJ/m².yr 511


ARCHITECTURAL  LIGHTING


Light Level 480 Lux 44.6  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 19.9 W/m² 1.9 W/ft²


Occ. Period(Hrs./yr.) 5500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3260 % Distribution 30% 50% 20% 0% 100%
Usage During Occupied Period 100% Weighted Average 480
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 20% 0% 0% 70% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 30


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 14


MJ/m².yr 541


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0.1 0.1 0.1
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.8 W/m² 0.2 W/m² 3 W/m²


0.0 W/ft² 0.1 W/ft² 0.02 W/ft² 0.07 W/ft² 0.02 W/ft² 0.28 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 5.1 W/m² 0.5 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.7 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.7


MJ/m².yr 67


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.3 EUI kWh/ft².yr 0.2


MJ/m².yr 10.0 MJ/m².yr 9.6


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.2


MJ/m².yr 8.6


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.1


MJ/m².yr 43
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 0% 0% 1% 0% 0% 4% 100%


Eff./COP 69% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.45 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 32.9 W/m² 10.4 Btu/hr.ft²


Seasonal Heating Load 90 MJ/m².yr 2.3 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 2.1


MJ/m².yr 82


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 3.4


Water Side Inspection for Scale Buildup 100% MJ/m².yr 130


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 3.3


MJ/m².yr 128


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 3 5.4 4.4 3.6 2.9 0.9 1


Performance  (1 / COP) 0.33 0.19 0.23 0.28 0.34 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 90 W/m² 29 Btu/hr.ft² 420 ft²/Ton


Seasonal Cooling Load 117.0 MJ/m².yr 3.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 95.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.3


MJ/m².yr 49


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.3


MJ/m².yr 49


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 32.00% 8.00% 0.00% 0.00% 0.00% Fuel Share 40% 60%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.8 kWh/ft².yr 0.6


MJ/m².yr 19 MJ/m².yr 31 MJ/m².yr 23.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.7  L/s.m² 0.73  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 85% 15% 50% 50%


Fan Design Load  CAV 3.5  W/m² 0.33  W/ft²


Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 50  L/s.washroom 106  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.43  W/m² 0.23  W/ft²


Condenser Pump


Pump Design Flow 0.000 L/s.KW 0.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.000 L/s.m² 0.000 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.0  W/m² 0.00  W/ft²


Supply Fan Occ. Period 5500  hrs./year


Supply Fan Unocc. Period 3260  hrs./year


Supply Fan Energy Consumption 29.2  kWh/m².yr


Exhaust Fan Occ. Period 5500  hrs./year


Exhaust Fan Unocc. Period 3260  hrs./year


Exhaust Fan Energy Consumption 1.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.9  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 0.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.9


MJ/m².yr 112.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 21.6 kWh/ft².yr 835.7 MJ/m².yr Gas: 3.7 kWh/ft².yr 144.1 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 13.2 510.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.8 30.3 SPACE HEATING 0.1 4.1 3.2 123.5


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.2 46.4 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.7 67.0 SERVICE HOT WATER 0.3 11.4 0.3 12.4


HVAC ELECTRICITY 2.9 112.3 FOOD SERVICE EQUIPMENT 0.0 1.6 0.2 8.3


REFRIGERATION EQUIPMENT 0.2 8.6


MISCELLANEOUS EQUIPMENT 1.1 43.3
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Summary Building Profile


Building Type: New Food Retail Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.4732 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.79
window to wall ratio 0.11
General Lighting & LPD 600 Lux 22.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
2% 3% 0% 0% 15% 80%


Architectural Lighting & LPD 420 Lux 12.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 0% 0% 80% 20%


Overall LPD 20.5           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 5.1 L/s.m² 1.01 CFM/ft²
Fan Power 10.6 W/m² 0.99 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 20% 0% 20% 60% 0%


Calculated Capacity 132 W/m² 286 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.1 W/m² 0.1 W/ft²
Condenser Pumps 0.0 W/m² 0.0 W/ft²
Condenser Fan Size 3.6 W/m² 0.3 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 527 13.6
Architectural Lighting 40 1.0
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 21 0.5 337.6 8.7
Space Cooling 56 1.5 0.0 8.7
HVAC Equipment 146 3.8
DHW 10 0.3 65.6 1.7
Refrigeration Equipment 1125 29.0
Food Service Equipment 3 0.1 103.8 0.0
Miscellaneous 57 1.5


Total 2102 54.3 507.0 19


Description: This archetype is based on generic commercial design 
practices for new construction. BC Hydro's Design Assistance Program has 
seen little interest from the retail food sector in efficient new construction.


New construction is assumed to be little changed from the existing stock 
except for a few components such as fluorescent lighting (default new 
construction is assumed to be T8 lighting). Windows are assumed to be 
double pane. DX cooling performance of packaged rooftop heat-cool units is 
assumed to be EER 9.5. 


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 13,000 ft²
- single storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 1,225 m² 13,181  ft²
Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 1,225 m² 13,181  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.11 Defined as Exterior Zone
Shading Coefficient (SC) 0.79 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 30.46%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 70  L/s.person 148  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.65
Total Air Circulation or Design Air Flow 5.11  L/s.m² 1.01  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.32  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 600 Lux 55.8  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 22.8 W/m² 2.1  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 50% 50% 0% 100%
Usage During Occupied Period 100% Weighted Average 600
Usage During  Unoccupied Period 65%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 2% 3% 0% 0% 15% 80% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 13.6


MJ/m².yr 527
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 420 Lux 39.0  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 12.6 W/m² 1.2 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 40% 60% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 420
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 80% 20% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.0


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 40
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 15
MJ/m².yr 567


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 90%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 3.7 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 3.0
MJ/m².yr 116


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 3.2 EUI kWh/ft².yr 0.5
MJ/m².yr 125.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Commercial refrigeration display cases EUI kWh/ft².yr 29.0


MJ/m².yr 1125.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5
MJ/m².yr 57
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 90% 0% 0% 5% 0% 0% 5% 100%
Eff./COP 80% 88% 95% 3.20 3.00 4.50 1.00
Performance  (1 / Eff.) 1.25 1.14 1.05 0.31 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 47.9 W/m² 15.2 Btu/hr.ft²
Seasonal Heating Load 300 MJ/m².yr 7.7 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 5.5


MJ/m².yr 212
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 9.7
Water Side Inspection for Scale Buildup 100% MJ/m².yr 375
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 9.3


MJ/m².yr 359


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 20.0% 0.0% 20.0% 60.0% 0.0% 0.0% 100.0%
COP 4.7 5.2 4.4 3.2 2.9 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.31 0.34 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 132 W/m² 42 Btu/hr.ft² 286 ft²/Ton
Seasonal Cooling Load 133.6 MJ/m².yr 3.4 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 85.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.7
MJ/m².yr 66


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.7
MJ/m².yr 66


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 72.00% 8.00% 0.00% 0.00% 0.00% Fuel Share 80% 20%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 45.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 1.3 kWh/ft².yr 2.1 kWh/ft².yr 2.0


MJ/m².yr 50 MJ/m².yr 82 MJ/m².yr 75.6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 5.1  L/s.m² 1.01  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%
Fan Design Load  CAV 5.3  W/m² 0.49  W/ft²
Fan Design Load  VAV 10.6  W/m² 0.99  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.2  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.4  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.57  W/m² 0.33  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.007 L/s.m² 0.010 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.006  L/s.m² 0.008  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 1.1  W/m² 0.11  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 28.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 3.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.1  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 7.6  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.8


MJ/m².yr 146.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 54.3 kWh/ft².yr 2,102.2 MJ/m².yr Gas: 13.1 kWh/ft².yr 507.0 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 13.6 527.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 1.0 39.7 SPACE HEATING 0.5 21.2 8.7 337.6
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.5 56.2 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 3.0 116.3 SERVICE HOT WATER 0.3 10.0 1.7 65.6
HVAC ELECTRICITY 3.8 146.2 FOOD SERVICE EQUIPMENT 0.1 3.4 2.7 103.8
REFRIGERATION EQUIPMENT 29.0 1,125.0
MISCELLANEOUS EQUIPMENT 1.5 57.0
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Summary Building Profile


Building Type: New Large Hotel Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.4732 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.65
window to wall ratio 0.4
GENERAL LIGHTING (SUITES) 125 Lux 8.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
25% 65% 0% 0% 10%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 15.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
15% 40% 0% 0% 45%


Overall LPD 6.4             W/m²


Plug Loads (office equipment) EPD 2.9 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Fan Coils


66% 0% 0% 0% 0% 34%
System air Flow 3.6 L/s.m² 0.71 CFM/ft²
Fan Power 9.5 W/m² 0.88 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 33% 33% 33% 0% 0


Calculated Capacity 92 W/m² 410 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8 W/m² 0.1 W/ft²
Condenser Pumps 0.6 W/m² 0.1 W/ft²
Condenser Fan Size 2.5 W/m² 0.2 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 95 2.5
Lobby, Ballrooms, Corridors, Back-of-house 95 2.5
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 93 2.4
Space Heating 18 0.5 281.1 7.3
Space Cooling 40 1.0 0.0 7.3
HVAC Equipment 122 3.1
DHW 13 0.3 296.7 7.7
Refrigeration Equipment 25 0.6
Food Service Equipment 0 0.0 116.2 3.0
Miscellaneous 53 1.4


Total 554 14.3 694.0 25


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and BC Hydro's Hotel/Motel Load Research Study 
(1996).


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  200,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 20,000 m² 215,200  ft²
Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 2,000 m² 21,520  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 3


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.40 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 66% 0% 0% 34% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 60  m²/person 646  ft²/person %OA 34.61%
Occupancy Schedule Occ. Period 45%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 75  L/s.person 159  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.6
Total Air Circulation or Design Air Flow 3.61  L/s.m² 0.71  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 15 °C 59  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 22 °C 71.6  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 8.5 W/m² 0.8  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 25% 65% 0% 0% 10% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.5


MJ/m².yr 95
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 15.4 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 15% 40% 0% 0% 45% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.5


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 95
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 190


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4.2 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.39 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 2.9 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.9 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.4
MJ/m².yr 93


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 2.4


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.6


MJ/m².yr 25.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.4
MJ/m².yr 53
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 90% 0% 3% 2% 0% 5% 100%
Eff./COP 75% 83% 95% 3.20 3.50 4.50 1.00
Performance  (1 / Eff.) 1.33 1.20 1.05 0.31 0.29 0.22 1.00
(kW/kW)


Peak Heating Load 37.6 W/m² 11.9 Btu/hr.ft²
Seasonal Heating Load 259 MJ/m².yr 6.7 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 4.6


MJ/m².yr 180
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 8.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 312
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 7.7


MJ/m².yr 299


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 33.3% 0.0% 33.3% 33.4% 0.0% 0.0% 100.0%
COP 4.7 5.2 4.4 3.5 2.9 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.34 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 15.0 °C 59 °F


Peak Cooling Load 92 W/m² 29 Btu/hr.ft² 410 ft²/Ton
Seasonal Cooling Load 115.0 MJ/m².yr 3.0 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.90


A/C Saturation 80.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.3
MJ/m².yr 50


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.3
MJ/m².yr 50


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 0.00% 0.00% 0.00% 90.20% 4.80% Fuel Share 95% 5%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.76 0.91


Service Hot Water load  (MJ/m².yr) 236.6
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.1 kWh/ft².yr 8.0


MJ/m².yr 260 MJ/m².yr 312 MJ/m².yr 309.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.6  L/s.m² 0.71  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 375  Pa 1.5  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 70%
Sizing Factor 1.00 Incidence of Use 75% 25% 100% 0%
Fan Design Load  CAV 3.2  W/m² 0.30  W/ft²
Fan Design Load  VAV 9.5  W/m² 0.88  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.02  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.3  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.49  W/m² 0.23  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.007 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.55  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.8  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 23.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 2.3  kWh/m².yr


Condenser Pump Energy Consumption 1.6  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.3  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.1


MJ/m².yr 121.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.3 kWh/ft².yr 554.2 MJ/m².yr Gas: 17.9 kWh/ft².yr 694.0 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.5 95.4 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS 2.5 94.9 SPACE HEATING 0.5 18.0 7.3 281.1
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.0 40.1 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.4 92.7 SERVICE HOT WATER 0.3 13.0 7.7 296.7
HVAC ELECTRICITY 3.1 121.7 FOOD SERVICE EQUIPMENT 0.0 0.4 3.0 116.2
REFRIGERATION EQUIPMENT 0.6 25.0
MISCELLANEOUS EQUIPMENT 1.4 53.0
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Summary Building Profile


Building Type: New Medium Hotel Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.24 W/m².°C


wall construction: 0.4732 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.57


window to wall ratio 0.4


GENERAL LIGHTING (SUITES) 125 Lux 9.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


30% 60% 0% 0% 10%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 14.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


15% 30% 0% 0% 55%


Overall LPD 6.8             W/m²


Plug Loads (office equipment) EPD 3.2 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA F.coils/Ptac


66% 0% 0% 0% 0% 34%


System air Flow 3.7  L/s.m² 0.72  CFM/ft²


Fan Power 12.8  W/m² 1.19  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 25% 75% 0% 0%


Calculated Capacity 69 W/m² 546 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.6  W/m² 0.1  W/ft²


Condenser Pumps 0.4  W/m² 0.0  W/ft²


Condenser Fan Size 1.9  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 103 2.6


Lobby, Ballrooms, Corridors, Back-of-house 92 2.4


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 93 2.4


Space Heating 20 0.5 130.4 3.4


Space Cooling 30 0.8 0.0 3.4


HVAC Equipment 111 2.9


DHW 52 1.3 249.9 6.5


Refrigeration Equipment 25 0.6


Food Service Equipment 0 0.0 83.0 2.1


Miscellaneous 53 1.4


Total 577 14.9 463.3 15


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and BC Hydro's Hotel/Motel Load Research Study 
(1996).


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size  64,560 ft²
- 4 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 6,000 m² 64,560  ft²


Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 1,500 m² 16,140  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 4


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.40 Defined as Exterior Zone


Shading Coefficient (SC) 0.57 Typical # Stories 4


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A. TOTAL


System Present (%) 66% 0% 0% 34% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 50  m²/person 538  ft²/person %OA 21.89%


Occupancy Schedule Occ. Period 50%


Occupancy Schedule Unocc. Period 80%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.4


Total Air Circulation or Design Air Flow 3.65  L/s.m² 0.72  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.50  L/s.m² 0.10  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 21 °C 69.8  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)


Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75


Connected Load 9.1 W/m² 0.8  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 30% 60% 0% 0% 10% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 2.6


MJ/m².yr 103


LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25


Connected Load 14.8 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 15% 30% 0% 0% 55% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 2.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 92


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 194


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.37 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 80%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000


Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 3.2 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.8 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.4


MJ/m².yr 93


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Kitchen services EUI kWh/ft².yr 2.6 EUI kWh/ft².yr 0.1


MJ/m².yr 100.0 MJ/m².yr 2.4


REFRIGERATION EQUIPMENT
Provide description below:


Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.6


MJ/m².yr 25.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.4


MJ/m².yr 53
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 80% 0% 10% 0% 0% 10% 100%


Eff./COP 75% 83% 95% 3.20 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.20 1.05 0.31 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 47.7 W/m² 15.1 Btu/hr.ft²


Seasonal Heating Load 135 MJ/m².yr 3.5 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 20.0% Gas Fuel Share 80.0% Oil Fuel Share 0.0% kWh/ft².yr 2.6


MJ/m².yr 100


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 4.2


Water Side Inspection for Scale Buildup 100% MJ/m².yr 163


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 3.9


MJ/m².yr 150


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 25.0% 75.0% 0.0% 0.0% 100.0%


COP 4.7 5.4 4.4 3.5 2.9 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.34 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 69 W/m² 22 Btu/hr.ft² 546 ft²/Ton


Seasonal Cooling Load 112.7 MJ/m².yr 2.9 kWh/ft².yr


(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 60.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.3


MJ/m².yr 49


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.3


MJ/m².yr 49


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 0.00% 0.00% 0.00% 76.00% 4.00% Fuel Share 80% 20%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.76 0.91


Service Hot Water load  (MJ/m².yr) 236.6


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.1 kWh/ft².yr 7.8


MJ/m².yr 260 MJ/m².yr 312 MJ/m².yr 301.9
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.7  L/s.m² 0.72  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%


Fan Efficiency 45% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 70%


Sizing Factor 1.00 Incidence of Use 80% 20% 100% 0%


Fan Design Load  CAV 2.9  W/m² 0.27  W/ft²


Fan Design Load  VAV 12.8  W/m² 1.19  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.03  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.87  W/m² 0.17  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.004 L/s.m² 0.005 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.41  W/m² 0.04  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.003  L/s.m² 0.004  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.6  W/m² 0.06  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 22.2  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 2.7  kWh/m².yr


Condenser Pump Energy Consumption 1.2  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.9  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 3.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.9


MJ/m².yr 110.6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.9 kWh/ft².yr 577.3 MJ/m².yr Gas: 12.0 kWh/ft².yr 463.3 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.6 102.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER2.4 91.6 SPACE HEATING 0.5 19.9 3.4 130.4


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.8 29.5 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 2.4 92.6 SERVICE HOT WATER 1.3 52.0 6.5 249.9


HVAC ELECTRICITY 2.9 110.6 FOOD SERVICE EQUIPMENT 0.0 0.4 2.1 83.0


REFRIGERATION EQUIPMENT 0.6 25.0


MISCELLANEOUS EQUIPMENT 1.4 53.0
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Summary Building Profile


Building Type: New Hospital Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.38 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.74
window to wall ratio 0.2
PATIENT ROOMS 300 Lux 7.7 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 0% 0% 100%


NURSING STATIONS, EXAMINATION ROOMS, 
LABORATORIE, ICU, RECOVERY 700 Lux 18.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 0% 0% 100%


Overall LPD 2.3             W/m²


Plug Loads (office equipment) EPD 7.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Fcoils


50% 20% 0% 0% 0% 30%
System air Flow 5.8 L/s.m² 1.14 CFM/ft²
Fan Power 13.1 W/m² 1.21 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 100% 0% 0% 0% 0


Calculated Capacity 111 W/m² 342 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.7 W/m² 0.1 W/ft²
Condenser Pumps 1.1 W/m² 0.1 W/ft²
Condenser Fan Size 1.4 W/m² 0.1 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Patient Rooms 23 0.6
Nursing Stations, Examination, Laboratories 93 2.4
Corridors, Other 90 2.3
Plug Loads & Office Equipment 166 4.3
Space Heating 0 0.0 890.0 23.0
Space Cooling 45 1.2 0.0 23.0
HVAC Equipment 329 8.5
DHW 0 0.0 156.2 4.0
Refrigeration Equipment 15 0.4
Food Service Equipment 1 0.0 99.6 0.0
Miscellaneous 30 0.8


Total 793 20.5 1145.8 50


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and generic commercial design practices.


The archetype is also based on current design trends for new hospitals that 
include:
- move towards CAV systems due to better ability to pressurize and limit 
cross-contamination
-higher total fan system pressures from increased filtration (6 inches) with 
consequent higher fan loads and energy use
-higher plug loads from increased density of diagnostic equipment.


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  150,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.38 W/m².°C 0.07 Btu/hr.ft² .°F Typical Building Size 14,000 m² 150,640  ft²
Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 1,400 m² 15,064  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 2


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.20 Defined as Exterior Zone
Shading Coefficient (SC) 0.74 Typical # Stories 10


Floor to Floor Height ( m ) 4.3 m 14.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 50% 0% 20% 30% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 40.15%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 75%
Fresh Air Requirements or Outside Air 70  L/s.person 148  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 2.3
Total Air Circulation or Design Air Flow 5.81  L/s.m² 1.14  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.32  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 24 °C 75.2  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 16.5  °C 61.7  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 24 °C 75.2  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Lower Mainland
Baseline


LIGHTING
PATIENT ROOMS
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (GLFF) 0.30
Connected Load 7.7 W/m² 0.7  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 0% 0% 100% 100%
Usage During Occupied Period 50% Weighted Average 300
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.6


MJ/m².yr 23
NURSING STATIONS, EXAMINATION ROOMS, LABORATORIES, ICU, RECOVERY
Light Level 700 Lux 65.1  ft-candles
Floor Fraction  (ALFF) 0.35
Connected Load 18.1 W/m² 1.7 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 60% Weighted Average 700
Usage During  Unoccupied Period 40%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 93
CORRIDORS, OTHER
Light Level 250.00 Lux 23.2  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.35
Connected Load 8.2 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 200 300 500 700 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 250
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 5% 5% 0% 0% 90% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.3


MJ/m².yr 90


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 207


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.05 0.05 0 0 0
Connected Load 0.1 W/m² 0.1 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 15 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 1.39 W/ft²
Diversity Occupied Period 90% 90% 0% 0% 0% 50%
Diversity Unoccupied Period 40% 40% 0% 0% 0% 30%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 2000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 6760


Total end-use load (occupied period) 7.7 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.6 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 4.3
MJ/m².yr 166


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food services EUI kWh/ft².yr 3.1 EUI kWh/ft².yr 0.1


MJ/m².yr 120.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.4


MJ/m².yr 15.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.8
MJ/m².yr 30
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 100% 0% 0% 0% 0% 0% 0% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 36.4 W/m² 11.5 Btu/hr.ft²
Seasonal Heating Load 668 MJ/m².yr 17.2 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 0.0% Gas Fuel Share 100.0% Oil Fuel Share 0.0% kWh/ft².yr 0.0


MJ/m².yr 0
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 23.0
Water Side Inspection for Scale Buildup 100% MJ/m².yr 890
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 23.0


MJ/m².yr 890


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%
COP 4.7 6.1 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.16 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 111 W/m² 35 Btu/hr.ft² 342 ft²/Ton
Seasonal Cooling Load 133.6 MJ/m².yr 3.4 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.65


A/C Saturation 100.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.2
MJ/m².yr 45


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.2
MJ/m².yr 45


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 0.00% 0.00% 0.00% 95.00% 5.00% Fuel Share 100% 0%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.76 0.91


Service Hot Water load  (MJ/m².yr) 118.3
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.4 kWh/ft².yr 4.0 kWh/ft².yr 4.0


MJ/m².yr 130 MJ/m².yr 156 MJ/m².yr 156.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 5.8  L/s.m² 1.14  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1500  Pa 6.0  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 50% 50% 100%
Fan Efficiency 55% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 89%
Sizing Factor 1.00 Incidence of Use 50% 50% 100% 0%
Fan Design Load  CAV 17.8  W/m² 1.66  W/ft²
Fan Design Load  VAV 13.1  W/m² 1.21  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.13  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.9  W/m² 0.08  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.013 kW/kW 0.05 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.44  W/m² 0.13  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 60%
Pump Motor Efficiency 88%
Sizing Factor 1.0
Pump Connected Load 1.11  W/m² 0.10  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 60%
Pump Motor Efficiency 88%
Sizing Factor 0.8
Pump Connected Load 0.7  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 75.3  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 7.5  kWh/m².yr


Condenser Pump Energy Consumption 3.2  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 8.5


MJ/m².yr 329.4
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 20.5 kWh/ft².yr 793.2 MJ/m².yr Gas: 29.6 kWh/ft².yr 1,145.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
PATIENT ROOMS 0.6 22.7 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
NURSING STATIONS, EXAMINATIO 2.4 93.5 SPACE HEATING 0.0 0.0 23.0 890.0
CORRIDORS, OTHER 2.3 90.4 SPACE COOLING 1.2 45.1 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 4.3 166.5 SERVICE HOT WATER 0.0 0.0 4.0 156.2
HVAC ELECTRICITY 8.5 329.4 FOOD SERVICE EQUIPMENT 0.0 0.7 2.6 99.6
REFRIGERATION EQUIPMENT 0.4 15.0
MISCELLANEOUS EQUIPMENT 0.8 30.0
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Summary Building Profile


Building Type: New Nursing Home Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.44 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.65
window to wall ratio 0.2
GENERAL LIGHTING (SUITES) 200 Lux 8.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
10% 25% 0% 0% 65%


SERVICES, KITCHEN, OFFICES, DINNING, 
RECREATION 400 Lux 14.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
5% 20% 0% 0% 70%


Overall LPD 6.4             W/m²


Plug Loads (office equipment) EPD 2.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 3.0  L/s.m² 0.59  CFM/ft²
Fan Power 0.0  W/m² 0.00  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 20% 80% 0% 0


Calculated Capacity 97 W/m² 389 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8  W/m² 0.1  W/ft²
Condenser Pumps 0.5  W/m² 0.0  W/ft²
Condenser Fan Size 2.6  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 91 2.4
Services, Kitchen, Offices, Dining, Recreation 89 2.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 63 1.6 516.0 13.3
Space Cooling 22 0.6 0.0 13.3
HVAC Equipment 135 3.5
DHW 15 0.4 171.7 4.4
Refrigeration Equipment 30 0.8
Food Service Equipment 1 0.0 116.2 3.0
Miscellaneous 40 1.0


Total 544 14.1 803.9 34


Description: This archetype is based on knowledge of current commercial 
construction practices and seen in BC Hydro's Design Assistance Program and 
NRCan's CBIP Program.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size  60,000 ft²
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.44 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 5,600 m² 60,256  ft²
Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 2,800 m² 30,128  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.20 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 48.72%
Occupancy Schedule Occ. Period 100%
Occupancy Schedule Unocc. Period 95%
Fresh Air Requirements or Outside Air 44  L/s.person 93  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.45
Total Air Circulation or Design Air Flow 3.01  L/s.m² 0.59  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.32  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 23 °C 73.4  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 200 Lux 18.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 8.5 W/m² 0.8  W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 70% Weighted Average 200
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 10% 25% 0% 0% 65% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.4


MJ/m².yr 91
SERVICES, KITCHEN, OFFICES, DINNING, RECREATION
Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 14.6 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 400
Usage During  Unoccupied Period 70%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 5% 20% 0% 0% 70% 5% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 89
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 180


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 3.5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.33 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 45%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 2.5 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.6 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation equipment EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 85% 0% 0% 5% 0% 0% 10% 100%
Eff./COP 77% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.30 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 37.8 W/m² 12.0 Btu/hr.ft²
Seasonal Heating Load 467 MJ/m².yr 12.1 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 15.0% Gas Fuel Share 85.0% Oil Fuel Share 0.0% kWh/ft².yr 10.9


MJ/m².yr 421
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 15.7
Water Side Inspection for Scale Buildup 100% MJ/m².yr 607
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 15.0


MJ/m².yr 579


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 20.0% 80.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.5 3 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.33 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 97 W/m² 31 Btu/hr.ft² 389 ft²/Ton
Seasonal Cooling Load 94.8 MJ/m².yr 2.4 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 50.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.1
MJ/m².yr 44


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.1
MJ/m².yr 44


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 13.50% 4.50% 0.00% 70.20% 1.80% Fuel Share 90% 10%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.72 0.91


Service Hot Water load  (MJ/m².yr) 136.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.9 kWh/ft².yr 4.9 kWh/ft².yr 4.8


MJ/m².yr 150 MJ/m².yr 191 MJ/m².yr 186.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.0  L/s.m² 0.59  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 52% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 60% 40% 100% 0%
Fan Design Load  CAV 3.6  W/m² 0.34  W/ft²
Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.11  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.8  W/m² 0.07  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.63  W/m² 0.24  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 55%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.53  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 55%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.8  W/m² 0.07  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 23.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 6.7  kWh/m².yr


Condenser Pump Energy Consumption 1.5  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 4.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.5


MJ/m².yr 134.6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.1 kWh/ft².yr 544.4 MJ/m².yr Gas: 20.8 kWh/ft².yr 803.9 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.4 91.4 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
SERVICES, KITCHEN, OFFICES, DIN 2.3 88.5 SPACE HEATING 1.6 63.2 13.3 516.0
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.6 21.9 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.1 SERVICE HOT WATER 0.4 15.0 4.4 171.7
HVAC ELECTRICITY 3.5 134.6 FOOD SERVICE EQUIPMENT 0.0 0.7 3.0 116.2
REFRIGERATION EQUIPMENT 0.8 30.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: New Large Schools Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.28 W/m².°C


wall construction: 0.44 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.15


General Lighting & LPD 450 Lux 11.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 8.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


2% 8% 0% 0% 90%


Overall LPD 9.9             W/m²


Plug Loads (office equipment) EPD 2.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


80% 20% 0% 0% 0%


System air Flow 4.0  L/s.m² 0.79  CFM/ft²


Fan Power 3.8  W/m² 0.35  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 120 W/m² 316 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.0  W/m² 0.1  W/ft²


Condenser Pumps 0.7  W/m² 0.1  W/ft²


Condenser Fan Size 3.2  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 132 3.4


Architectural Lighting 11 0.3


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 36 0.9


Space Heating 28 0.7 491.8 12.7


Space Cooling 15 0.4 0.0 12.7


HVAC Equipment 108 2.8


DHW 2 0.0 24.7 0.6


Refrigeration Equipment 2 0.1


Food Service Equipment 0 0.0 4.2 0.0


Miscellaneous 12 0.3


Total 362 9.3 520.6 26


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and BC Green Buildings Program. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 100,000 ft²
- average footprint  50,000 ft² assumes a 100' x 500' footprint
- mainly one storey







COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.53 W/m².°C 0.09 Btu/hr.ft² .°F Typical Building Size 9,300 m² 100,068  ft²


Roof U value  (W/m².°C) 0.57 W/m².°C 0.10 Btu/hr.ft² .°F Typical Footprint (m²) 4,650 m² 50,034  ft²


Glazing U value  (W/m².°C) 4.40 W/m².°C 0.77 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 37%


Window/Wall Ratio (WIWAR)  (%) 0.16 Defined as Exterior Zone


Shading Coefficient (SC) 0.89 Typical # Stories 2


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 27.36%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 3.66  L/s.m² 0.72  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.42  L/s.m² 0.08  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 440 Lux 40.9  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 12.3 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 40% 50% 10% 0% 100%
Usage During Occupied Period 85% Weighted Average 440
Usage During  Unoccupied Period 30%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 40% 10% 50% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 4.2


MJ/m².yr 161


ARCHITECTURAL  LIGHTING


Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 13.8 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 400
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 5% 5% 30% 10% 50% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 17


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 194


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.08 0.08 0.03 0.02 0.02
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.4 W/m² 0.1 W/m² 0.4 W/m²


0.0 W/ft² 0.1 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.04 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.9 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.5 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.8


MJ/m².yr 31


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 2.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 2.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.3


MJ/m².yr 12
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 90% 0% 0% 5% 0% 0% 5% 100%


Eff./COP 73% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 47.6 W/m² 15.1 Btu/hr.ft²


Seasonal Heating Load 337 MJ/m².yr 8.7 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.5


MJ/m².yr 250


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 11.9


Water Side Inspection for Scale Buildup 100% MJ/m².yr 462


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 11.4


MJ/m².yr 441


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 2.0% 0.0% 0.0% 3.0% 95.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 2.7 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.37 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 113 W/m² 36 Btu/hr.ft² 335 ft²/Ton


Seasonal Cooling Load 139.6 MJ/m².yr 3.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 20.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.7


MJ/m².yr 66


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.7


MJ/m².yr 66


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Avg. Tank Boiler Fossil Elec. Res.


System Present (%) 50.00% 50.00% Fuel Share 100% 0%


Eff./COP 0.520 0.750 Blended Efficiency 0.64 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.7 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 27 MJ/m².yr 27.2
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.7  L/s.m² 0.72  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 500  Pa 2.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 3.5  W/m² 0.32  W/ft²


Fan Design Load  VAV 3.5  W/m² 0.32  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.01  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.05  W/m² 0.28  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.67  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 4000  hrs./year


Supply Fan Unocc. Period 4760  hrs./year


Supply Fan Energy Consumption 23.6  kWh/m².yr


Exhaust Fan Occ. Period 4000  hrs./year


Exhaust Fan Unocc. Period 4760  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 1.8  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.1  kWh/m².yr


Circulating Pump Yearly Operation 4000  hrs./year


Circulating Pump Energy Consumption 3.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.9


MJ/m².yr 113.1
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COMMERCIAL SECTOR  BUILDING PROFILE
EXISTING BUILDINGS: SIZE: VINTAGE: REGION:
Large Schools > 50,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 10.1 kWh/ft².yr 390.1 MJ/m².yr Gas: 11.5 kWh/ft².yr 447.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.2 161.1 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.4 17.4 SPACE HEATING 0.6 25.0 10.7 415.8


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.3 13.2 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.8 30.5 SERVICE HOT WATER 0.0 0.0 0.7 27.2


HVAC ELECTRICITY 2.9 113.1 FOOD SERVICE EQUIPMENT 0.0 0.4 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 2.1


MISCELLANEOUS EQUIPMENT 0.3 12.2
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Summary Building Profile


Building Type: New Medium Schools Location: Lower Mainland
Description:


Building Specifications:


roof construction: 0.35 W/m².°C


wall construction: 0.6 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.15


General Lighting & LPD 450 Lux 11.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 8.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


2% 8% 0% 0% 90%


Overall LPD 9.9              W/m²


Plug Loads (office equipment) EPD 2.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


90% 10% 0% 0% 0%


System air Flow 2.8  L/s.m² 0.56  CFM/ft²


Fan Power 1.3  W/m² 0.13  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 113 W/m² 335 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.0  W/m² 0.1  W/ft²


Condenser Pumps 0.7  W/m² 0.1  W/ft²


Condenser Fan Size 3.1  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 118 3.0


Architectural Lighting 11 0.3


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 36 0.9


Space Heating 25 0.7 756.2 19.5


Space Cooling 15 0.4 0.0 19.5


HVAC Equipment 51 1.3


DHW 2 0.0 26.0 0.7


Refrigeration Equipment 1 0.0


Food Service Equipment 0 0.0 4.2 0.7


Miscellaneous 6 0.2


Total 281 7.2 786.3 40


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and BC Green Buildings Program


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 24,700 ft²
- average footprint  24,700 ft² assumes a 70' x 350' footprint
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Schools < 50,000 ft2  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.60 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 2,300 m² 24,748  ft²


Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 2,300 m² 24,748  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.15 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 1


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 45.69%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 13  L/s.person 28  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.2


Total Air Circulation or Design Air Flow 2.85  L/s.m² 0.56  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.26  L/s.m² 0.05  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Schools < 50,000 ft2  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 450 Lux 41.8  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 11.6 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 25% 75% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 450
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.0


MJ/m².yr 118


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 8.9 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 2% 8% 0% 0% 90% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 11


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 4


MJ/m².yr 144


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.08 0.08 0.03 0.02 0.02
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.4 W/m² 0.1 W/m² 0.9 W/m²


0.0 W/ft² 0.1 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.08 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 2.4 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.5 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.9


MJ/m².yr 36


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.0


MJ/m².yr 5.0 MJ/m².yr 1.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.0


MJ/m².yr 1.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.2


MJ/m².yr 6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Schools < 50,000 ft2  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 95% 0% 2% 0% 0% 3% 100%


Eff./COP 73% 83% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.20 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 53.7 W/m² 17.0 Btu/hr.ft²


Seasonal Heating Load 661 MJ/m².yr 17.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 13.0


MJ/m².yr 505


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 20.5


Water Side Inspection for Scale Buildup 100% MJ/m².yr 796


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 20.2


MJ/m².yr 781


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 3 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.33 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 113 W/m² 36 Btu/hr.ft² 335 ft²/Ton


Seasonal Cooling Load 84.8 MJ/m².yr 2.2 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 40.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.0


MJ/m².yr 37


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.0


MJ/m².yr 37


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 45.00% 37.80% 1.80% 0.00% 5.40% Fuel Share 90% 10%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.60 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.7 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 29 MJ/m².yr 27.9
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Schools < 50,000 ft2  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 2.8  L/s.m² 0.56  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 250  Pa 1.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 50% 50% 50% 50%


Fan Design Load  CAV 1.3  W/m² 0.13  W/ft²


Fan Design Load  VAV 1.3  W/m² 0.13  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.02  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.05  W/m² 0.28  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.67  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3000  hrs./year


Supply Fan Unocc. Period 5760  hrs./year


Supply Fan Energy Consumption 7.6  kWh/m².yr


Exhaust Fan Occ. Period 3000  hrs./year


Exhaust Fan Unocc. Period 5760  hrs./year


Exhaust Fan Energy Consumption 1.5  kWh/m².yr


Condenser Pump Energy Consumption 1.7  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.7  kWh/m².yr


Circulating Pump Yearly Operation 3000  hrs./year


Circulating Pump Energy Consumption 2.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 1.3


MJ/m².yr 51.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Schools < 50,000 ft2  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 7.2 kWh/ft².yr 280.6 MJ/m².yr Gas: 20.3 kWh/ft².yr 786.3 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 3.0 117.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.3 11.1 SPACE HEATING 0.7 25.3 19.5 756.2


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.4 15.0 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.9 35.9 SERVICE HOT WATER 0.0 1.9 0.7 26.0


HVAC ELECTRICITY 1.3 51.3 FOOD SERVICE EQUIPMENT 0.0 0.2 0.1 4.2


REFRIGERATION EQUIPMENT 0.0 1.1


MISCELLANEOUS EQUIPMENT 0.2 6.0
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Summary Building Profile


Building Type: New University-Colleg Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.28 W/m².°C
wall construction: 0.44 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.45
window to wall ratio 0.3
General Lighting & LPD 500 Lux 12.2 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 0% 0% 95% 5%


Architectural Lighting & LPD 300 Lux 10.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
5% 15% 0% 0% 80%


Overall LPD 11.0            W/m²


Plug Loads (office equipment) EPD 4.1 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%
System air Flow 4.0  L/s.m² 0.78  CFM/ft²
Fan Power 7.9  W/m² 0.73  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 25% 0% 0% 75% 0%


Calculated Capacity 107 W/m² 355 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 2.9  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 183 4.7
Architectural Lighting 33 0.8
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 10 0.3 309.5 8.0
Space Cooling 11 0.3 0.0 8.0
HVAC Equipment 153 3.9
DHW 3 0.1 27.7 0.7
Refrigeration Equipment 20 0.5
Food Service Equipment 3 0.1 16.6 0.0
Miscellaneous 75 1.9


Total 549 14.2 353.8 17


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 90,000 ft²
- average footprint  45,000 ft² with a 7:1 length to aspect ratio
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.44 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 9,000 m² 96,840  ft²
Roof U value  (W/m².°C) 0.28 W/m².°C 0.05 Btu/hr.ft² .°F Typical Footprint (m²) 4,500 m² 48,420  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone
Shading Coefficient (SC) 0.45 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 50% 0% 50% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 14  m²/person 151  ft²/person %OA 30.58%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 17  L/s.person 36  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.65
Total Air Circulation or Design Air Flow 3.97  L/s.m² 0.78  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.26  L/s.m² 0.05  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 24 °C 75.2  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Lower Mainland
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 12.2 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 500
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 95% 5% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 4.7


MJ/m².yr 183
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 10.4 W/m² 1.0 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 5% 15% 0% 0% 80% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 33
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 6
MJ/m².yr 215


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.1 0.1 0.15 0.05 0.05
Connected Load 0.4 W/m² 0.6 W/m² 0.5 W/m² 0.7 W/m² 0.2 W/m² 2 W/m²


0.0 W/ft² 0.1 W/ft² 0.05 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 2000
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 6760


Total end-use load (occupied period) 4.1 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.2 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.5 EUI kWh/ft².yr 0.5
MJ/m².yr 20.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Unknown EUI kWh/ft².yr 0.5


MJ/m².yr 20.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.9
MJ/m².yr 75
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 95% 0% 2% 0% 1% 2% 100%
Eff./COP 75% 83% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 40.4 W/m² 12.8 Btu/hr.ft²
Seasonal Heating Load 270 MJ/m².yr 7.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 5.2


MJ/m².yr 201
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 8.4
Water Side Inspection for Scale Buildup 100% MJ/m².yr 326
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 8.2


MJ/m².yr 320


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 25.0% 0.0% 0.0% 75.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 3 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.33 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 107 W/m² 34 Btu/hr.ft² 355 ft²/Ton
Seasonal Cooling Load 116.0 MJ/m².yr 3.0 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 20.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.4
MJ/m².yr 53


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.4
MJ/m².yr 53


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 4.50% 4.50% 0.00% 76.50% 4.50% Fuel Share 90% 10%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.74 0.91


Service Hot Water load  (MJ/m².yr) 22.8
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 0.8 kWh/ft².yr 0.8


MJ/m².yr 25 MJ/m².yr 31 MJ/m².yr 30.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 4.0  L/s.m² 0.78  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 950  Pa 3.8  wg Flow Flow
System Static Pressure VAV 950  Pa 3.8  wg Incidence of Use 50% 50% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%
Fan Design Load  CAV 7.9  W/m² 0.73  W/ft²
Fan Design Load  VAV 7.9  W/m² 0.73  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.0  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.88  W/m² 0.27  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 33.4  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.7  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.0  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 6.3  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.9


MJ/m².yr 152.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.2 kWh/ft².yr 548.9 MJ/m².yr Gas: 9.1 kWh/ft².yr 353.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.7 182.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 0.8 32.7 SPACE HEATING 0.3 10.1 8.0 309.5
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.3 10.6 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.3 SERVICE HOT WATER 0.1 2.5 0.7 27.7
HVAC ELECTRICITY 3.9 152.7 FOOD SERVICE EQUIPMENT 0.1 3.4 0.4 16.6
REFRIGERATION EQUIPMENT 0.5 20.0
MISCELLANEOUS EQUIPMENT 1.9 75.0
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Summary Building Profile


Building Type: Restaurant Location: Lower Mainland
Description:


Building Specifications:
roof construction: W/m².°C
wall construction: W/m².°C
windows: W/m².°C
shading coefficient
window to wall ratio
General Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Architectural Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Overall LPD W/m²


Plug Loads (office equipment) EPD W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


System air Flow  L/s.m²  CFM/ft²
Fan Power  W/m²  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


Calculated Capacity W/m² ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps  W/m²  W/ft²
Condenser Pumps  W/m²  W/ft²
Condenser Fan Size  W/m²  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 619 16.0
Architectural Lighting 51 1.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 78 2.0 156.1 4.0
Space Cooling 42 1.1 0.0 4.0
HVAC Equipment 149 3.8
DHW 10 0.3 65.6 1.7
Refrigeration Equipment 1200 31.0
Food Service Equipment 3 0.1 664.0 0.0
Miscellaneous 60 1.5


Total 2328 60.1 885.7 10


Note that this profile is not fully "live"--only some of the summary values come from "profile"


Description: This archetype is based on data from the Building Check-up 
database. The BCU database contains 4 buildings ranging in size from 7,000 
ft² constructed between 1940 and 1996.  The average size of the sample is 
8,400 ft².


Only end-use energy intensities available.  No detailed specifications 
available to develop a full archetype.


Average Building: 







Summary Building Profile


Building Type: New Warehouse/WhsaLocation: Lower Mainland
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.45 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.8
window to wall ratio 0.05
High Bay Lighting & LPD 400 Lux 14.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH HPS
0% 0% 0% 0% 15% 75% 10%


Other Office Lighting & LPD 300 Lux 10.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
5% 10% 0% 0% 85%


Overall LPD 13.4            W/m²


Plug Loads (office equipment) EPD 4.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 2.1  L/s.m² 0.42  CFM/ft²
Fan Power 4.4  W/m² 0.41  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 0% 0% 10% 90% 0%


Calculated Capacity 40 W/m² 937 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.2  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 1.1  W/m² 0.1  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


High Bay Lighting 232 6.0
Other Office Lighting 10 0.3
Other Lighting 0 0.0
Plug Loads & Office Equipment 96 2.5
Space Heating 0 0.0 233.5 6.0
Space Cooling 8 0.2 0.0 6.0
HVAC Equipment 39 1.0
DHW 6 0.2 23.0 0.6
Refrigeration Equipment 50 1.3
Food Service Equipment 0 0.0 0.0 0.0
Miscellaneous 40 1.0


Total 481 12.4 256.5 13


Description: This archetype is similar to the existing warehouse/wholesale 
archetype. New construction is assumed to be little changed from the existing 
stock.
    


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 34,000 ft²







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.45 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 3,200 m² 34,432  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 3,200 m² 34,432  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.05 Defined as Exterior Zone
Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 6.1 m 19.9  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 100  m²/person 1076  ft²/person %OA 9.47%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 2.11  L/s.m² 0.42  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 21 °C 69.8  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Lower Mainland
Baseline


LIGHTING
HIGH BAY LIGHTING
Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (GLFF) 0.95
Connected Load 14.1 W/m² 1.3  W/ft²


Occ. Period(Hrs./yr.) 3500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5260 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 400
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 15% 75% 10% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 6.0


MJ/m².yr 232
OTHER, OFFICE LIGHTING
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05
Connected Load 10.1 W/m² 0.9 W/ft²


Occ. Period(Hrs./yr.) 2500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6260 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 5% 10% 0% 0% 85% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 10
OTHER  LIGHTING
Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 0% 0% 0.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 6.3
MJ/m².yr 243


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.46 W/ft²
Diversity Occupied Period 0% 0% 0% 90% 100% 90%
Diversity Unoccupied Period 0% 0% 0% 10% 100% 40%
Operation Occ. Period  (hrs./year) 0 0 0 2600 2600 3500
Operation Unocc. Period  (hrs./year) 8760 8760 8760 6160 6160 5260


Total end-use load (occupied period) 4.5 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.0 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 2.5
MJ/m².yr 96


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.0
MJ/m².yr 0.0 MJ/m².yr 0.0


REFRIGERATION EQUIPMENT
Provide description below:
Large refrigeration storage EUI kWh/ft².yr 1.3


MJ/m².yr 50.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 100% 0% 0% 0% 0% 0% 100%
Eff./COP 75% 83% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 59.8 W/m² 19.0 Btu/hr.ft²
Seasonal Heating Load 194 MJ/m².yr 5.0 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 0.0% Gas Fuel Share 100.0% Oil Fuel Share 0.0% kWh/ft².yr 0.0


MJ/m².yr 0
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.0
Water Side Inspection for Scale Buildup 100% MJ/m².yr 234
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 6.0


MJ/m².yr 234


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 10.0% 90.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.9 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.34 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 40 W/m² 13 Btu/hr.ft² 937 ft²/Ton
Seasonal Cooling Load 57.5 MJ/m².yr 1.5 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 30.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 0.7
MJ/m².yr 28


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 0.7
MJ/m².yr 28


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 63.00% 7.00% 0.00% 0.00% 0.00% Fuel Share 70% 30%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 18.2
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.8 kWh/ft².yr 0.7


MJ/m².yr 20 MJ/m².yr 33 MJ/m².yr 29.0
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 2.1  L/s.m² 0.42  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 0% 100% 100% 0%
Fan Design Load  CAV 2.2  W/m² 0.20  W/ft²
Fan Design Load  VAV 4.4  W/m² 0.41  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.09  W/m² 0.10  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.002 L/s.m² 0.003 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.002  L/s.m² 0.003  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 50  kPa 17  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.2  W/m² 0.02  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 7.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.9  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 1.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 1.0


MJ/m².yr 38.5
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 12.4 kWh/ft².yr 481.0 MJ/m².yr Gas: 6.6 kWh/ft².yr 256.5 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
HIGH BAY LIGHTING 6.0 232.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
OTHER, OFFICE LIGHTING 0.3 10.2 SPACE HEATING 0.0 0.0 6.0 233.5
OTHER  LIGHTING 0.0 0.0 SPACE COOLING 0.2 8.4 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.5 95.6 SERVICE HOT WATER 0.2 6.0 0.6 23.0
HVAC ELECTRICITY 1.0 38.5 FOOD SERVICE EQUIPMENT 0.0 0.0 0.0 0.0
REFRIGERATION EQUIPMENT 1.3 50.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: Mixed Use Location: Lower Mainland
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.62 W/m².°C
windows: 3.748 W/m².°C
shading coefficient 0.65
window to wall ratio 0.25
General Lighting & LPD 97.5 Lux 12.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
82% 10% 8% 0% 0%


Architectural Lighting & LPD 150 Lux 13.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
50% 30% 15% 0% 5%


Overall LPD 9.9             W/m²


Plug Loads (office equipment) EPD 1.0 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 0.0  L/s.m² 0.00  CFM/ft²
Fan Power 0.0  W/m² 0.00  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


1% 0% 5% 94% 0% 0


Calculated Capacity 30 W/m² 1249 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.3  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 0.0  W/m² 0.0  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Suite Lighting 32 0.8
Corridor/Common Area Lighting 80 2.1
High Bay Lighting 0 0.0
Appliance, TV, Entertainment, Other 60 1.6
Space Heating 112 2.9 0.0 0.0
Space Cooling 3 0.1 0.0 0.0
HVAC Equipment 2 0.1
DHW 23 0.6 100.3 2.6
Residential Refrigerator 27 0.7
Cooking Appliances (incl. Stove) 18 0.5 0.0 0.0
Miscellaneous 17 0.4


Total 375 9.7 100.3 3


Description: This archetype is based on data from the Building Check-up 
database, BC Hydro's High and LowiRise Apt. Bldgs. Audit and Simulation 
Study and end-use data supplied by Sheltair. 


This profile assumes retail space in the first floor and apartments in all floors 
above.


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average number of suites 89 at 750 ft²/suite 
- average building size  80,000 ft² (assumes 20% additional floor space for
    corridors
- average footprint  8,100 ft² assumes 9 suites per floor (except first floor retail)
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Lower Mainland
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.62 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 7,500 m² 80,700  ft²
Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 750 m² 8,070  ft²
Glazing U value  (W/m².°C) 3.75 W/m².°C 0.66 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1.25


Percent Conditioned Space 100%
Percent Conditioned Space 75%


Window/Wall Ratio (WIWAR)  (%) 0.25 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 40  m²/person 430  ft²/person %OA ########
Occupancy Schedule Occ. Period 25%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 3 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.001  L/s.m² 0.00  CFM/ft²


75% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 0.00  L/s.m² 0.00  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.05  L/s.m² 0.01  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 20 °C 68  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Lower Mainland
Baseline


LIGHTING
SUITE LIGHTING
Light Level 98 Lux 9.1  ft-candles
Floor Fraction  (GLFF) 0.80
Connected Load 12.4 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 50 200 300 500 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 75% 15% 10% 0% 100%
Usage During Occupied Period 5% Weighted Average 97.5
Usage During  Unoccupied Period 13%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 82% 10% 8% 0% 0% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.8


MJ/m².yr 32
CORRIDORS/COMMON AREAS
Light Level 150 Lux 13.9  ft-candles
Floor Fraction  (ALFF) 0.20
Connected Load 13.9 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 0% 70% 10% 20% 100%
Usage During Occupied Period 95% Weighted Average 150
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 50% 30% 15% 0% 5% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 80
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 3
MJ/m².yr 113


APPLIANCES, TV ENTERTAINMENT, OTHER


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0 0 0
Connected Load 0.3 W/m² 0.4 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 2.4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.22 W/ft²
Diversity Occupied Period 0% 0% 90% 90% 100% 40%
Diversity Unoccupied Period 50% 50% 50% 10% 100% 85%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000
Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.0 W/m² 0.1 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.4 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 1.6
MJ/m².yr 60


COOKING APPLIANCES STOVE
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI
Electric stove with an annual consumption of 340 kWh/unit EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.5


MJ/m².yr 0.0 MJ/m².yr 18.0


RESIDENTIAL REFRIGERATOR
Provide description below:
Residential refrigerator with an annual consumption of 636 kWh/unit EUI kWh/ft².yr 0.7


MJ/m².yr 27.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.4
MJ/m².yr 17
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Lower Mainland
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 0% 0% 0% 0% 0% 100% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 43.3 W/m² 13.7 Btu/hr.ft²
Seasonal Heating Load 112 MJ/m².yr 2.9 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 100.0% Gas Fuel Share 0.0% Oil Fuel Share 0.0% kWh/ft².yr 2.9


MJ/m².yr 112
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 0.0
Water Side Inspection for Scale Buildup 100% MJ/m².yr 0
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 2.9


MJ/m².yr 112


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 1.0% 0.0% 0.0% 5.0% 94.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 30 W/m² 10 Btu/hr.ft² 1249 ft²/Ton
Seasonal Cooling Load 63.5 MJ/m².yr 1.6 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 10.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 0.7
MJ/m².yr 28


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 0.7
MJ/m².yr 28


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 48.75% 3.75% 0.00% 22.50% 0.00% Fuel Share 75% 25%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.61 0.91


Service Hot Water load  (MJ/m².yr) 81.9
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 80% kWh/ft².yr 2.3 kWh/ft².yr 3.5 kWh/ft².yr 3.2


MJ/m².yr 90 MJ/m².yr 134 MJ/m².yr 122.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Lower Mainland
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 0.0  L/s.m² 0.00  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 250  Pa 1.0  wg Flow Flow
System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 88%
Sizing Factor 1.00 Incidence of Use 100% 0% 50% 50%
Fan Design Load  CAV 0.0  W/m² 0.00  W/ft²
Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 20  L/s.washroom 42  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 125  Pa 0.5  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.000 kW/kW 0.00 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 0.00  W/m² 0.00  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.002 L/s.m² 0.002 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.001  L/s.m² 0.002  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.3  W/m² 0.02  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 0.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 0.6  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.0  kWh/m².yr


Circulating Pump Yearly Operation 5000  hrs./year
Circulating Pump Energy Consumption 0.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 0.1


MJ/m².yr 2.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Lower Mainland
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 9.7 kWh/ft².yr 374.6 MJ/m².yr Gas: 2.6 kWh/ft².yr 100.3 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
SUITE LIGHTING 0.8 32.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
CORRIDORS/COMMON AREAS 2.1 80.3 SPACE HEATING 2.9 112.3 0.0 0.0
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.1 2.8 0.0 0.0
APPLIANCES, TV ENTERTAINMENT 1.6 60.1 SERVICE HOT WATER 0.6 22.5 2.6 100.3
HVAC ELECTRICITY 0.1 2.3 COOKING APPLIANCES STOV 0.5 18.0 0.0 0.0
RESIDENTIAL REFRIGERATOR 0.7 27.0
MISCELLANEOUS EQUIPMENT 0.4 17.0
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Summary Building Profile


Building Type: New Large Office Location: Interior
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.71 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.45
window to wall ratio 0.6
General Lighting & LPD 440 Lux 11.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 13.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
10% 30% 0% 0% 60%


Overall LPD 10.8           W/m²


Plug Loads (office equipment) EPD 7.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


10% 90% 0% 0% 0%
System air Flow 5.5  L/s.m² 1.08  CFM/ft²
Fan Power 12.5  W/m² 1.16  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 65% 25% 10% 0%


Calculated Capacity 111 W/m² 339 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.2  W/m² 0.1  W/ft²
Condenser Pumps 1.1  W/m² 0.1  W/ft²
Condenser Fan Size 2.2  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 164 4.2
Architectural Lighting 19 0.5
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 175 4.5
Space Heating 7 0.2 266.2 6.9
Space Cooling 66 1.7 0.0 6.9
HVAC Equipment 206 5.3
DHW 7 0.2 25.3 0.7
Refrigeration Equipment 4 0.1
Food Service Equipment 1 0.0 4.2 0.1
Miscellaneous 160 4.1


Total 810 20.9 295.7 15


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program and 
NRCan's CBIP Program.


The Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 230,000 ft²
- average footprint  12,100 ft² assumes a 110 ' x 110 ' footprint
- 19 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 21,365 m² 229,887  ft²


Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 1,125 m² 12,100  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.60 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 19


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 10% 0% 90% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 17.81%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.4


Total Air Circulation or Design Air Flow 5.51  L/s.m² 1.08  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.19  L/s.m² 0.04  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22.5 °C 72.5  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 440 Lux 40.9  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 11.4 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 30% 70% 0% 0% 100%
Usage During Occupied Period 95% Weighted Average 440
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 4.2


MJ/m².yr 164


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 13.0 W/m² 1.2 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 30% 0% 0% 60% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.5


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 19


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 183


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 69 72 50 200 50
Density  (device/occupant) 0.9 0.9 0.15 0.1 0.1
Connected Load 2.4 W/m² 2.5 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.2 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 90% 90% 90% 90% 100% 100%
Diversity Unoccupied Period 60% 60% 50% 20% 20% 60%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 7.7 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.5 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 4.5


MJ/m².yr 175


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 4.1


MJ/m².yr 160
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 95% 0% 0% 3% 0% 2% 100%


Eff./COP 75% 83% 95% 1.70 3.50 4.50 1.00


Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.29 0.22 1.00


(kW/kW)


Peak Heating Load 58.7 W/m² 18.6 Btu/hr.ft²


Seasonal Heating Load 233 MJ/m².yr 6.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 3.8


MJ/m².yr 149


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 7.2


Water Side Inspection for Scale Buildup 100% MJ/m².yr 280


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 7.1


MJ/m².yr 274


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 65.0% 0.0% 25.0% 10.0% 0.0% 0.0% 100.0%


COP 4.6 6 4.4 4.2 2.8 0.9 1


Performance  (1 / COP) 0.22 0.17 0.23 0.24 0.36 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 111 W/m² 35 Btu/hr.ft² 339 ft²/Ton


Seasonal Cooling Load 237.7 MJ/m².yr 6.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 95.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.8


MJ/m².yr 70


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.8


MJ/m².yr 70


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 35.00% 14.00% 0.00% 19.60% 1.40% Fuel Share 70% 30%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.62 0.91


Service Hot Water load  (MJ/m².yr) 22.5


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 0.9 kWh/ft².yr 0.8


MJ/m².yr 25 MJ/m².yr 36 MJ/m².yr 32.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.5  L/s.m² 1.08  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 1000  Pa 4.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 10% 90% 100%


Fan Efficiency 52% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 85%


Sizing Factor 1.00 Incidence of Use 40% 60% 0% 100%


Fan Design Load  CAV 12.5  W/m² 1.16  W/ft²


Fan Design Load  VAV 12.5  W/m² 1.16  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.2  L/s.m² 0.04  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 80%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.020 kW/kW 0.07 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.23  W/m² 0.21  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 90  kPa 30  ft


Pump Efficiency 55%


Pump Motor Efficiency 85%


Sizing Factor 1.0


Pump Connected Load 1.14  W/m² 0.11  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 150  kPa 50  ft


Pump Efficiency 55%


Pump Motor Efficiency 85%


Sizing Factor 0.8


Pump Connected Load 1.2  W/m² 0.11  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 42.9  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 3.5  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 8.5  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 5.3


MJ/m².yr 206.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Office > 9,300 m² (100,000 ft²)  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 20.9 kWh/ft².yr 810.0 MJ/m².yr Gas: 7.6 kWh/ft².yr 295.7 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.2 164.0 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.5 19.2 SPACE HEATING 0.2 7.4 6.9 266.2


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.7 66.2 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 4.5 174.9 SERVICE HOT WATER 0.2 7.4 0.7 25.3


HVAC ELECTRICITY 5.3 206.2 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 4.0


MISCELLANEOUS EQUIPMENT 4.1 160.0
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Summary Building Profile


Building Type: New Medium Office Location: Interior
Description:


Building Specifications:


roof construction: 0.24 W/m².°C


wall construction: 0.71 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.5


General Lighting & LPD 500 Lux 12.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 12.7 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 25% 0% 0% 65%


Overall LPD 12.3           W/m²


Plug Loads (office equipment) EPD 7.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%


System air Flow 5.2  L/s.m² 1.03  CFM/ft²


Fan Power 11.4  W/m² 1.06  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 25% 45% 30% 0% 0


Calculated Capacity 117 W/m² 324 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.0  W/m² 0.1  W/ft²


Condenser Pumps 0.7  W/m² 0.1  W/ft²


Condenser Fan Size 3.2  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 238 6.1


Architectural Lighting 19 0.5


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 116 3.0


Space Heating 43 1.1 241.3 6.2


Space Cooling 83 2.1 0.0 6.2


HVAC Equipment 234 6.0


DHW 8 0.2 28.3 0.7


Refrigeration Equipment 4 0.1


Food Service Equipment 1 0.0 4.2 0.1


Miscellaneous 100 2.6


Total 845 21.8 273.8 13


Description: This archetype is based on 46 medium sized office buildings 
with a combined published "rentable" floor area of 310,000 ft² (3,335,000 ft²). 
The buildings range in size from 50,000 to 100,000 ft² constructed between 
1910 and 1999. 
    Electrical energy intensities (electrical bepi) ranges from 11 kWh/ft².yr to 39 
kWh/ft².yr. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 72,900 ft²
- average footprint  8,100 ft² assumes a 90' x 90' footprint
- 9 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.71 W/m².°C 0.13 Btu/hr.ft² .°F Typical Building Size 6,777 m² 72,921  ft²


Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 753 m² 8,102  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.50 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 9


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 50% 0% 50% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 26  m²/person 274  ft²/person %OA 18.83%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 25  L/s.person 53  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.2


Total Air Circulation or Design Air Flow 5.21  L/s.m² 1.03  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.19  L/s.m² 0.04  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 12.9 W/m² 1.2  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 95% Weighted Average 500
Usage During  Unoccupied Period 45%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 6.1


MJ/m².yr 238


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 12.7 W/m² 1.2 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 25% 0% 0% 65% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.5


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 19


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 7


MJ/m².yr 257


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.9 0.9 0.15 0.1 0.1
Connected Load 1.9 W/m² 3.0 W/m² 0.3 W/m² 0.8 W/m² 0.2 W/m² 2 W/m²


0.2 W/ft² 0.3 W/ft² 0.03 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 10%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 7.4 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.9 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 3.0


MJ/m².yr 116


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.1


MJ/m².yr 5.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.1


MJ/m².yr 4.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 2.6


MJ/m².yr 100
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 80% 0% 0% 5% 0% 15% 100%


Eff./COP 75% 83% 95% 1.70 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 60.9 W/m² 19.3 Btu/hr.ft²


Seasonal Heating Load 250 MJ/m².yr 6.5 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 20.0% Gas Fuel Share 80.0% Oil Fuel Share 0.0% kWh/ft².yr 5.6


MJ/m².yr 217


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 7.8


Water Side Inspection for Scale Buildup 100% MJ/m².yr 302


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 7.3


MJ/m².yr 285


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 25.0% 0.0% 45.0% 30.0% 0.0% 0.0% 100.0%


COP 4.7 6 4.4 4.2 2.8 0.9 1


Performance  (1 / COP) 0.21 0.17 0.23 0.24 0.36 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 117 W/m² 37 Btu/hr.ft² 324 ft²/Ton


Seasonal Cooling Load 245.0 MJ/m².yr 6.3 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 90.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.4


MJ/m².yr 92


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.4


MJ/m².yr 92


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 52.50% 17.50% 0.00% 0.00% 0.00% Fuel Share 70% 30%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.0 kWh/ft².yr 0.9


MJ/m².yr 25 MJ/m².yr 40 MJ/m².yr 35.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.2  L/s.m² 1.03  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 750  Pa 3.0  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 50% 50% 100%


Fan Efficiency 52% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 65% 35% 50% 50%


Fan Design Load  CAV 8.5  W/m² 0.79  W/ft²


Fan Design Load  VAV 11.4  W/m² 1.06  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.3  L/s.m² 0.05  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.4  L/s.m² 0.07  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.5  W/m² 0.05  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.16  W/m² 0.29  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.70  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 51.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 3.0  kWh/m².yr


Condenser Pump Energy Consumption 2.1  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 2.0  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 6.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 6.0


MJ/m².yr 233.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Office 50,000 to 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 21.8 kWh/ft².yr 844.8 MJ/m².yr Gas: 7.1 kWh/ft².yr 273.8 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 6.1 238.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.5 18.8 SPACE HEATING 1.1 43.3 6.2 241.3


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 2.1 82.6 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 3.0 115.9 SERVICE HOT WATER 0.2 7.5 0.7 28.3


HVAC ELECTRICITY 6.0 233.8 FOOD SERVICE EQUIPMENT 0.0 0.7 0.1 4.2


REFRIGERATION EQUIPMENT 0.1 4.0


MISCELLANEOUS EQUIPMENT 2.6 100.0
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Summary Building Profile


Building Type: New Large Retail Location: Interior
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.4732 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.78
window to wall ratio 0.1
General Lighting & LPD 600 Lux 27.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
15% 10% 0% 0% 60% 15%


Architectural Lighting & LPD 500 Lux 26.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
10% 10% 0% 0% 20% 60%


Overall LPD 22.2           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


80% 20% 0% 0% 0%
System air Flow 5.4  L/s.m² 1.06  CFM/ft²
Fan Power 11.2  W/m² 1.04  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 20% 0% 20% 60% 0%


Calculated Capacity 101 W/m² 376 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 2.7  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 402 10.4
Architectural Lighting 121 3.1
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 69 1.8
Space Heating 5 0.1 198.7 5.1
Space Cooling 76 2.0 0.0 5.1
HVAC Equipment 171 4.4
DHW 5 0.1 32.5 0.8
Refrigeration Equipment 10 0.3
Food Service Equipment 2 0.0 33.2 0.0
Miscellaneous 45 1.2


Total 906 23.4 264.4 11


Description: This archetype is based on generic commercial design practices 
for new construction. BC Hydro's Design Assistance Program has seen little 
interest from retail developers in efficient new construction, hence little 
information is available on current design practices.


New construction is assumed to be little changed from the existing stock except 
for a few components such as fluorescent lighting (default new construction is 
assumed to be T8 lighting). Windows are assumed to be double pane.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 250,000 ft²
- single storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Retail > 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 24,000 m² 258,240  ft²


Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 24,000 m² 258,240  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 15


Percent Conditioned Space 100%


Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone


Shading Coefficient (SC) 0.78 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 80% 0% 20% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 16.49%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.5


Total Air Circulation or Design Air Flow 5.39  L/s.m² 1.06  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 23 °C 73.4  °F 16  °C 60.8  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Retail > 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 600 Lux 55.8  ft-candles
Floor Fraction  (GLFF) 0.80


Connected Load 27.8 W/m² 2.6  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 50% 50% 0% 100%
Usage During Occupied Period 100% Weighted Average 600
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 15% 10% 0% 0% 60% 15% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 10.4


MJ/m².yr 402


ARCHITECTURAL  LIGHTING CORRIDORS


Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (ALFF) 0.20


Connected Load 26.1 W/m² 2.4 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 500
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 10% 0% 0% 20% 60% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 121


OTHER (HIGH BAY) LIGHTING


Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 14


MJ/m².yr 523


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100


Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.9 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.8


MJ/m².yr 69


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 1.0 EUI kWh/ft².yr 0.3


MJ/m².yr 40.0 MJ/m².yr 10.0


REFRIGERATION EQUIPMENT
Provide description below:


Commercial refrigeration display cases EUI kWh/ft².yr 0.3


MJ/m².yr 10.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.2


MJ/m².yr 45
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Retail > 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 95% 0% 0% 2% 1% 0% 2% 100%


Eff./COP 75% 88% 95% 3.20 3.50 4.50 1.00


Performance  (1 / Eff.) 1.33 1.14 1.05 0.31 0.29 0.22 1.00


(kW/kW)


Peak Heating Load 41.8 W/m² 13.3 Btu/hr.ft²


Seasonal Heating Load 157 MJ/m².yr 4.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 2.7


MJ/m².yr 103


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 5.4


Water Side Inspection for Scale Buildup 100% MJ/m².yr 209


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.3


MJ/m².yr 204


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 20.0% 0.0% 20.0% 60.0% 0.0% 0.0% 100.0%


COP 4.6 5.2 4.4 3.2 2.9 0.9 1


Performance  (1 / COP) 0.22 0.19 0.23 0.31 0.34 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 101 W/m² 32 Btu/hr.ft² 376 ft²/Ton


Seasonal Cooling Load 177.0 MJ/m².yr 4.6 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 95.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.1


MJ/m².yr 80


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.1


MJ/m².yr 80


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 64.00% 16.00% 0.00% 0.00% 0.00% Fuel Share 80% 20%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 22.8


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 1.0 kWh/ft².yr 1.0


MJ/m².yr 25 MJ/m².yr 41 MJ/m².yr 37.5
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Retail > 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 5.4  L/s.m² 1.06  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 650  Pa 2.6  wg Flow Flow


System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 80% 20% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 80%


Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%


Fan Design Load  CAV 7.3  W/m² 0.68  W/ft²


Fan Design Load  VAV 11.2  W/m² 1.04  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.71  W/m² 0.25  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 50  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 38.9  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 1.3  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 5.9  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 4.4


MJ/m².yr 171.4
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Retail > 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 23.4 kWh/ft².yr 906.4 MJ/m².yr Gas: 6.8 kWh/ft².yr 264.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 10.4 402.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORRIDORS3.1 120.8 SPACE HEATING 0.1 5.1 5.1 198.7


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 2.0 75.8 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.8 69.4 SERVICE HOT WATER 0.1 5.0 0.8 32.5


HVAC ELECTRICITY 4.4 171.4 FOOD SERVICE EQUIPMENT 0.0 1.7 0.9 33.2


REFRIGERATION EQUIPMENT 0.3 10.0


MISCELLANEOUS EQUIPMENT 1.2 45.0
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Summary Building Profile


Building Type: New Medium Retail Location: Interior
Description:


Building Specifications:


roof construction: 0.32 W/m².°C


wall construction: 0.4732 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.78


window to wall ratio 0.1


General Lighting & LPD 620 Lux 24.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 10% 0% 0% 80%


Architectural Lighting & LPD 480 Lux 19.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


10% 20% 0% 0% 70%


Overall LPD 23.4           W/m²


Plug Loads (office equipment) EPD 5.1 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%


System air Flow 3.9  L/s.m² 0.76  CFM/ft²


Fan Power 0.0  W/m² 0.00  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0%


Calculated Capacity 100 W/m² 378 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.0  W/m² 0.0  W/ft²


Condenser Pumps 0.0  W/m² 0.0  W/ft²


Condenser Fan Size 2.7  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 511 13.2


Architectural Lighting 30 0.8


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 67 1.7


Space Heating 18 0.5 202.1 5.2


Space Cooling 61 1.6 0.0 5.2


HVAC Equipment 117 3.0


DHW 11 0.3 12.4 0.3


Refrigeration Equipment 9 0.2


Food Service Equipment 2 0.0 8.3 0.3


Miscellaneous 43 1.1


Total 869 22.4 222.7 11


Description: This archetype is based on generic commercial design practices 
for new construction. BC Hydro's Design Assistance Program has seen little 
interest from retail developers in efficient new construction, hence little 
information is available on current design practices.


New construction is assumed to be little changed from the existing stock 
except for a few components such as fluorescent lighting (default new 
construction is assumed to be T8 lighting). Windows are assumed to be 
double pane. DX cooling performance of packaged rooftop heat-cool units is 
assumed to be EER 9.5.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 80,700 ft², with a footprint of 127' x 635'
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 7,500 m² 80,700  ft²


Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 7,500 m² 80,700  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 29%


Window/Wall Ratio (WIWAR)  (%) 0.10 Defined as Exterior Zone


Shading Coefficient (SC) 0.78 Typical # Stories 1


Floor to Floor Height ( m ) 5.0 m 16.5  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 100% 0% 0% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 25  m²/person 269  ft²/person %OA 20.73%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1


Total Air Circulation or Design Air Flow 3.86  L/s.m² 0.76  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)


Marbek Resource Consultants page 1 of 5 30/11/05 3:24 PM







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 620 Lux 57.6  ft-candles
Floor Fraction  (GLFF) 0.95


Connected Load 24.6 W/m² 2.3  W/ft²


Occ. Period(Hrs./yr.) 5000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3760 % Distribution 0% 40% 60% 0% 100%
Usage During Occupied Period 95% Weighted Average 620
Usage During  Unoccupied Period 35%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 10% 10% 0% 0% 80% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 13.2


MJ/m².yr 511


ARCHITECTURAL  LIGHTING


Light Level 480 Lux 44.6  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 19.9 W/m² 1.9 W/ft²


Occ. Period(Hrs./yr.) 5500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 3260 % Distribution 30% 50% 20% 0% 100%
Usage During Occupied Period 100% Weighted Average 480
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 10% 20% 0% 0% 70% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 30


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 14


MJ/m².yr 541


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0.1 0.1 0.1
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.8 W/m² 0.2 W/m² 3 W/m²


0.0 W/ft² 0.1 W/ft² 0.02 W/ft² 0.07 W/ft² 0.02 W/ft² 0.28 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 5.1 W/m² 0.5 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.7 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.7


MJ/m².yr 67


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.3 EUI kWh/ft².yr 0.2


MJ/m².yr 10.0 MJ/m².yr 9.6


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.2


MJ/m².yr 8.6


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.1


MJ/m².yr 43
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 88% 0% 0% 1% 0% 0% 11% 100%


Eff./COP 69% 88% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.45 1.14 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 32.9 W/m² 10.4 Btu/hr.ft²


Seasonal Heating Load 158 MJ/m².yr 4.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 12.0% Gas Fuel Share 88.0% Oil Fuel Share 0.0% kWh/ft².yr 3.9


MJ/m².yr 152


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 5.9


Water Side Inspection for Scale Buildup 100% MJ/m².yr 230


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.7


MJ/m².yr 220


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 3 5.4 4.4 3.6 2.9 0.9 1


Performance  (1 / COP) 0.33 0.19 0.23 0.28 0.34 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 100 W/m² 32 Btu/hr.ft² 378 ft²/Ton


Seasonal Cooling Load 156.9 MJ/m².yr 4.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 95.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.7


MJ/m².yr 64


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.7


MJ/m².yr 64


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 32.00% 8.00% 0.00% 0.00% 0.00% Fuel Share 40% 60%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.8 kWh/ft².yr 0.6


MJ/m².yr 19 MJ/m².yr 31 MJ/m².yr 23.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 3.9  L/s.m² 0.76  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 85% 15% 50% 50%


Fan Design Load  CAV 3.7  W/m² 0.34  W/ft²


Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 50  L/s.washroom 106  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.00  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.02  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.70  W/m² 0.25  W/ft²


Condenser Pump


Pump Design Flow 0.000 L/s.KW 0.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.000 L/s.m² 0.000 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 0  kPa 0  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.0  W/m² 0.00  W/ft²


Supply Fan Occ. Period 5500  hrs./year


Supply Fan Unocc. Period 3260  hrs./year


Supply Fan Energy Consumption 30.2  kWh/m².yr


Exhaust Fan Occ. Period 5500  hrs./year


Exhaust Fan Unocc. Period 3260  hrs./year


Exhaust Fan Energy Consumption 1.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.2  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 0.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 3.0


MJ/m².yr 117.0
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Retail 50,000 - 100,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 22.4 kWh/ft².yr 869.3 MJ/m².yr Gas: 5.7 kWh/ft².yr 222.7 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 13.2 510.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.8 30.3 SPACE HEATING 0.5 18.3 5.2 202.1


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.6 61.1 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 1.7 67.0 SERVICE HOT WATER 0.3 11.4 0.3 12.4


HVAC ELECTRICITY 3.0 117.0 FOOD SERVICE EQUIPMENT 0.0 1.6 0.2 8.3


REFRIGERATION EQUIPMENT 0.2 8.6


MISCELLANEOUS EQUIPMENT 1.1 43.3
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Summary Building Profile


Building Type: New Food Retail Location: Interior
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.4732 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.79
window to wall ratio 0.11
General Lighting & LPD 600 Lux 22.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
2% 3% 0% 0% 15% 80%


Architectural Lighting & LPD 420 Lux 12.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 0% 0% 80% 20%


Overall LPD 20.5           W/m²


Plug Loads (office equipment) EPD 3.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 5.5 L/s.m² 1.08 CFM/ft²
Fan Power 11.4 W/m² 1.06 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 20% 0% 20% 60% 0%


Calculated Capacity 141 W/m² 269 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.2 W/m² 0.1 W/ft²
Condenser Pumps 0.0 W/m² 0.0 W/ft²
Condenser Fan Size 3.8 W/m² 0.4 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 527 13.6
Architectural Lighting 40 1.0
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 26 0.7 420.2 10.8
Space Cooling 78 2.0 0.0 10.8
HVAC Equipment 157 4.1
DHW 10 0.3 65.6 1.7
Refrigeration Equipment 1125 29.0
Food Service Equipment 3 0.1 103.8 0.0
Miscellaneous 57 1.5


Total 2141 55.3 589.6 23


Description: This archetype is based on generic commercial design 
practices for new construction. BC Hydro's Design Assistance Program has 
seen little interest from the retail food sector in efficient new construction.


New construction is assumed to be little changed from the existing stock 
except for a few components such as fluorescent lighting (default new 
construction is assumed to be T8 lighting). Windows are assumed to be 
double pane. DX cooling performance of packaged rooftop heat-cool units is 
assumed to be EER 9.5.


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size 13,000 ft²
- single storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 1,225 m² 13,181  ft²
Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 1,225 m² 13,181  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.11 Defined as Exterior Zone
Shading Coefficient (SC) 0.79 Typical # Stories 1


Floor to Floor Height ( m ) 4.6 m 15.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 45  m²/person 484  ft²/person %OA 26.34%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 65  L/s.person 138  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.3
Total Air Circulation or Design Air Flow 5.48  L/s.m² 1.08  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.32  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Interior
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 600 Lux 55.8  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 22.8 W/m² 2.1  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 50% 50% 0% 100%
Usage During Occupied Period 100% Weighted Average 600
Usage During  Unoccupied Period 65%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 2% 3% 0% 0% 15% 80% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 13.6


MJ/m².yr 527
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 420 Lux 39.0  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 12.6 W/m² 1.2 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 40% 60% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 420
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 80% 20% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 1.0


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 40
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 15
MJ/m².yr 567


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.01 0.01 0.01 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.1 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.01 W/ft² 0.37 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 90%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 90%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 4100
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 4660


Total end-use load (occupied period) 3.7 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 3.7 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 3.0
MJ/m².yr 116


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 3.2 EUI kWh/ft².yr 0.5
MJ/m².yr 125.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Commercial refrigeration display cases EUI kWh/ft².yr 29.0


MJ/m².yr 1125.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.5
MJ/m².yr 57
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 90% 0% 0% 5% 0% 0% 5% 100%
Eff./COP 80% 88% 95% 3.20 3.00 4.50 1.00
Performance  (1 / Eff.) 1.25 1.14 1.05 0.31 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 47.9 W/m² 15.2 Btu/hr.ft²
Seasonal Heating Load 374 MJ/m².yr 9.6 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.8


MJ/m².yr 265
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 12.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 467
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 11.5


MJ/m².yr 447


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 20.0% 0.0% 20.0% 60.0% 0.0% 0.0% 100.0%
COP 4.7 5.2 4.4 3.2 2.9 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.31 0.34 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 141 W/m² 45 Btu/hr.ft² 269 ft²/Ton
Seasonal Cooling Load 189.3 MJ/m².yr 4.9 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 95.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 2.1
MJ/m².yr 83


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 2.1
MJ/m².yr 83


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 72.00% 8.00% 0.00% 0.00% 0.00% Fuel Share 80% 20%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 45.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 1.3 kWh/ft².yr 2.1 kWh/ft².yr 2.0


MJ/m².yr 50 MJ/m².yr 82 MJ/m².yr 75.6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 5.5  L/s.m² 1.08  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%
Fan Design Load  CAV 5.7  W/m² 0.53  W/ft²
Fan Design Load  VAV 11.4  W/m² 1.06  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.2  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.3  L/s.m² 0.05  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.4  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.80  W/m² 0.35  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.007 L/s.m² 0.011 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.006  L/s.m² 0.009  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 1.2  W/m² 0.11  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 31.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 3.1  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 8.1  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 4.1


MJ/m².yr 157.0
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Food Retail 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 55.3 kWh/ft².yr 2,140.6 MJ/m².yr Gas: 15.2 kWh/ft².yr 589.6 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 13.6 527.2 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 1.0 39.7 SPACE HEATING 0.7 26.5 10.8 420.2
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 2.0 78.5 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 3.0 116.3 SERVICE HOT WATER 0.3 10.0 1.7 65.6
HVAC ELECTRICITY 4.1 157.0 FOOD SERVICE EQUIPMENT 0.1 3.4 2.7 103.8
REFRIGERATION EQUIPMENT 29.0 1,125.0
MISCELLANEOUS EQUIPMENT 1.5 57.0
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Summary Building Profile
Building Type: New Large Hotel Location: Interior
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.4732 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.65
window to wall ratio 0.4
GENERAL LIGHTING (SUITES) 125 Lux 8.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
25% 65% 0% 0% 10%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 15.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
15% 40% 0% 0% 45%


Overall LPD 6.4             W/m²


Plug Loads (office equipment) EPD 2.9 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA FCoils


66% 0% 0% 0% 0% 33%
System air Flow 4.2 L/s.m² 0.83 CFM/ft²
Fan Power 11.0 W/m² 1.03 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 33% 33% 33% 0% 0


Calculated Capacity 101 W/m² 373 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9 W/m² 0.1 W/ft²
Condenser Pumps 0.6 W/m² 0.1 W/ft²
Condenser Fan Size 2.7 W/m² 0.3 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 95 2.5
Lobby, Ballrooms, Corridors, Back-of-house 95 2.5
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 93 2.4
Space Heating 23 0.6 355.8 9.2
Space Cooling 66 1.7 0.0 9.2
HVAC Equipment 141 3.6
DHW 65 1.7 234.3 6.0
Refrigeration Equipment 25 0.6
Food Service Equipment 0 0.0 116.2 0.0
Miscellaneous 53 1.4


Total 656 16.9 706.2 24


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program, and BC Hydro's Hotel/Motel Load Research Study 
(1996)


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  200,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 20,000 m² 215,200  ft²
Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 2,000 m² 21,520  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 3


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.40 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 66% 0% 0% 33% 0% 99%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 60  m²/person 646  ft²/person %OA 29.67%
Occupancy Schedule Occ. Period 45%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 75  L/s.person 159  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.4
Total Air Circulation or Design Air Flow 4.21  L/s.m² 0.83  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 15 °C 59  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 22 °C 71.6  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 8.5 W/m² 0.8  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 25% 65% 0% 0% 10% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.5


MJ/m².yr 95
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 15.4 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 15% 40% 0% 0% 45% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.5


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 95
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 190


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4.2 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.39 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 2.9 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.9 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.4
MJ/m².yr 93


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 2.4


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.6


MJ/m².yr 25.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.4
MJ/m².yr 53
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 90% 0% 3% 2% 0% 5% 100%
Eff./COP 75% 83% 95% 3.20 3.50 4.50 1.00
Performance  (1 / Eff.) 1.33 1.20 1.05 0.31 0.29 0.22 1.00
(kW/kW)


Peak Heating Load 37.6 W/m² 11.9 Btu/hr.ft²
Seasonal Heating Load 328 MJ/m².yr 8.5 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 5.9


MJ/m².yr 228
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 10.2
Water Side Inspection for Scale Buildup 100% MJ/m².yr 395
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 9.8


MJ/m².yr 379


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 33.3% 0.0% 33.3% 33.4% 0.0% 0.0% 100.0%
COP 4.7 5.2 4.4 3.5 2.9 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.34 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 15.0 °C 59 °F


Peak Cooling Load 101 W/m² 32 Btu/hr.ft² 373 ft²/Ton
Seasonal Cooling Load 188.7 MJ/m².yr 4.9 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.90


A/C Saturation 90.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.9
MJ/m².yr 73


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.9
MJ/m².yr 73


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 0.00% 0.00% 0.00% 71.25% 3.75% Fuel Share 75% 25%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.76 0.91


Service Hot Water load  (MJ/m².yr) 236.6
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.1 kWh/ft².yr 7.7


MJ/m².yr 260 MJ/m².yr 312 MJ/m².yr 299.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 4.2  L/s.m² 0.83  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 375  Pa 1.5  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 70%
Sizing Factor 1.00 Incidence of Use 75% 25% 100% 0%
Fan Design Load  CAV 3.8  W/m² 0.35  W/ft²
Fan Design Load  VAV 11.0  W/m² 1.03  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.02  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.3  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.74  W/m² 0.25  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.005 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.60  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.004  L/s.m² 0.006  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 27.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 2.3  kWh/m².yr


Condenser Pump Energy Consumption 1.9  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.4  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.8  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.6


MJ/m².yr 140.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Hotel > 100,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 16.9 kWh/ft².yr 655.6 MJ/m².yr Gas: 18.2 kWh/ft².yr 706.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.5 95.4 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS 2.5 94.9 SPACE HEATING 0.6 22.8 9.2 355.8
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 1.7 65.6 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.4 92.7 SERVICE HOT WATER 1.7 65.0 6.0 234.3
HVAC ELECTRICITY 3.6 140.7 FOOD SERVICE EQUIPMENT 0.0 0.4 3.0 116.2
REFRIGERATION EQUIPMENT 0.6 25.0
MISCELLANEOUS EQUIPMENT 1.4 53.0
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Summary Building Profile


Building Type: New Medium Hotel Location: Interior
Description:


Building Specifications:


roof construction: 0.24 W/m².°C


wall construction: 0.4732 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.57


window to wall ratio 0.4


GENERAL LIGHTING (SUITES) 125 Lux 9.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


30% 60% 0% 0% 10%


LOBBY, BALLROOMS, CORRIDORS, BACK OF 
HOUSE OTHER 300 Lux 14.8 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


15% 30% 0% 0% 55%


Overall LPD 6.8             W/m²


Plug Loads (office equipment) EPD 3.2 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA FCoils


66% 0% 0% 0% 0% 34%


System air Flow 4.1  L/s.m² 0.80  CFM/ft²


Fan Power 14.2  W/m² 1.32  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 25% 75% 0% 0%


Calculated Capacity 80 W/m² 474 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.7  W/m² 0.1  W/ft²


Condenser Pumps 0.5  W/m² 0.0  W/ft²


Condenser Fan Size 2.2  W/m² 0.2  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 103 2.6


Lobby, Ballrooms, Corridors, Back-of-house 92 2.4


High Bay Lighting 0 0.0


Plug Loads & Office Equipment 93 2.4


Space Heating 14 0.4 205.1 5.3


Space Cooling 17 0.4 0.0 5.3


HVAC Equipment 126 3.3


DHW 26 0.7 281.1 7.3


Refrigeration Equipment 25 0.6


Food Service Equipment 0 0.0 83.0 2.1


Miscellaneous 53 1.4


Total 547 14.1 569.2 20


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and BC Hydro's Hotel/Motel Load Research Study 
(1996).


Average Building:  The average building characteristics used to define this 
building profile are as follows:
- average building size  64,560 ft²
- 4 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.47 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 6,000 m² 64,560  ft²


Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 1,500 m² 16,140  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 4


Percent Conditioned Space 100%


Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.40 Defined as Exterior Zone


Shading Coefficient (SC) 0.57 Typical # Stories 4


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A. TOTAL


System Present (%) 66% 0% 0% 34% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 50  m²/person 538  ft²/person %OA 19.68%


Occupancy Schedule Occ. Period 50%


Occupancy Schedule Unocc. Period 80%


Fresh Air Requirements or Outside Air 40  L/s.person 85  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.15


Total Air Circulation or Design Air Flow 4.07  L/s.m² 0.80  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.50  L/s.m² 0.10  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 21 °C 69.8  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)


Light Level 125 Lux 11.6  ft-candles
Floor Fraction  (GLFF) 0.75


Connected Load 9.1 W/m² 0.8  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 75% 25% 0% 100%
Usage During Occupied Period 40% Weighted Average 125
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 30% 60% 0% 0% 10% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 2.6


MJ/m².yr 103


LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.25


Connected Load 14.8 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 15% 30% 0% 0% 55% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 2.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 92


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.00


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5


MJ/m².yr 194


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.37 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 80%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 70%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000


Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 3.2 W/m² 0.3 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.8 W/m² 0.3 W/ft²


 EUI kWh/ft².yr 2.4


MJ/m².yr 93


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Kitchen services EUI kWh/ft².yr 2.6 EUI kWh/ft².yr 0.1


MJ/m².yr 100.0 MJ/m².yr 2.4


REFRIGERATION EQUIPMENT
Provide description below:


Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.6


MJ/m².yr 25.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.4


MJ/m².yr 53
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 90% 0% 5% 0% 0% 5% 100%


Eff./COP 75% 83% 95% 3.20 3.00 4.50 1.00


Performance  (1 / Eff.) 1.33 1.20 1.05 0.31 0.33 0.22 1.00


(kW/kW)


Peak Heating Load 47.7 W/m² 15.1 Btu/hr.ft²


Seasonal Heating Load 189 MJ/m².yr 4.9 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 3.5


MJ/m².yr 136


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 5.9


Water Side Inspection for Scale Buildup 100% MJ/m².yr 228


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.6


MJ/m².yr 219


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Recprocting Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 25.0% 75.0% 0.0% 0.0% 100.0%


COP 4.7 5.4 4.4 3.5 2.9 0.9 1


Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.34 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 80 W/m² 25 Btu/hr.ft² 474 ft²/Ton


Seasonal Cooling Load 199.0 MJ/m².yr 5.1 kWh/ft².yr


(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 20.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 2.1


MJ/m².yr 83


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 2.1


MJ/m².yr 83


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 0.00% 0.00% 0.00% 85.50% 4.50% Fuel Share 90% 10%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.76 0.91


Service Hot Water load  (MJ/m².yr) 236.6


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 6.7 kWh/ft².yr 8.1 kWh/ft².yr 7.9


MJ/m².yr 260 MJ/m².yr 312 MJ/m².yr 307.1
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 4.1  L/s.m² 0.80  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%


Fan Efficiency 45% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 70%


Sizing Factor 1.00 Incidence of Use 80% 20% 100% 0%


Fan Design Load  CAV 3.2  W/m² 0.30  W/ft²


Fan Design Load  VAV 14.2  W/m² 1.32  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.03  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.05  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.3  W/m² 0.03  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.15  W/m² 0.20  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.004 L/s.m² 0.006 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.48  W/m² 0.04  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.003  L/s.m² 0.005  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.7  W/m² 0.06  W/ft²


Supply Fan Occ. Period 3200  hrs./year


Supply Fan Unocc. Period 5560  hrs./year


Supply Fan Energy Consumption 24.7  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year


Exhaust Fan Unocc. Period 5260  hrs./year


Exhaust Fan Energy Consumption 2.7  kWh/m².yr


Condenser Pump Energy Consumption 1.5  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.6  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year


Circulating Pump Energy Consumption 4.6  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 3.3


MJ/m².yr 126.0
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Medium Hotel 50,000 to 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.1 kWh/ft².yr 547.4 MJ/m².yr Gas: 14.7 kWh/ft².yr 569.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.6 102.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
LOBBY, BALLROOMS, CORRIDORS, BACK OF HOUSE OTHER2.4 91.6 SPACE HEATING 0.4 13.6 5.3 205.1


OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.4 16.5 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 2.4 92.6 SERVICE HOT WATER 0.7 26.0 7.3 281.1


HVAC ELECTRICITY 3.3 126.0 FOOD SERVICE EQUIPMENT 0.0 0.4 2.1 83.0


REFRIGERATION EQUIPMENT 0.6 25.0


MISCELLANEOUS EQUIPMENT 1.4 53.0
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Summary Building Profile


Building Type: New Hospital Location: Interior
Description:


Building Specifications:
roof construction: 0.24 W/m².°C
wall construction: 0.38 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.65
window to wall ratio 0.15
PATIENT ROOMS 300 Lux 7.7 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 0% 0% 100%


NURSING STATIONS, EXAMINATION ROOMS, 
LABORATORIES, ICU, RECOVERY 700 Lux 18.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
0% 0% 0% 0% 100%


Overall LPD 2.3             W/m²


Plug Loads (office equipment) EPD 7.7 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


50% 20% 0% 0% 0%
System air Flow 5.5 L/s.m² 1.09 CFM/ft²
Fan Power 12.4 W/m² 1.15 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 0% 0%


Calculated Capacity 131 W/m² 288 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.9 W/m² 0.1 W/ft²
Condenser Pumps 1.3 W/m² 0.1 W/ft²
Condenser Fan Size 1.7 W/m² 0.2 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Patient Rooms 23 0.6
Nursing Stations, Examination, Laboratories 93 2.4
Corridors, Other 90 2.3
Plug Loads & Office Equipment 166 4.3
Space Heating 7 0.2 974.4 25.2
Space Cooling 31 0.8 0.0 25.2
HVAC Equipment 324 8.4
DHW 0 0.0 156.2 4.0
Refrigeration Equipment 15 0.4
Food Service Equipment 1 0.0 99.6 0.0
Miscellaneous 30 0.8


Total 781 20.2 1230.1 54


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program , 
NRCan's CBIP Program and generic commercial design practices.


The archetype is also based on current design trends for new hospitals that 
include:
- move towards CAV systems due to better ability to pressurize and limit 
cross-contamination
-higher total fan system pressures from increased filtration (6 inches) with 
consequent higher fan loads and energy use
-higher plug loads from increased density of diagnostic equipment.


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  150,000 ft²
- 10 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.38 W/m².°C 0.07 Btu/hr.ft² .°F Typical Building Size 14,000 m² 150,640  ft²
Roof U value  (W/m².°C) 0.24 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 1,400 m² 15,064  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 2


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.15 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 10


Floor to Floor Height ( m ) 4.3 m 14.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 50% 0% 20% 30% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 42.20%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 75%
Fresh Air Requirements or Outside Air 70  L/s.person 148  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.9
Total Air Circulation or Design Air Flow 5.53  L/s.m² 1.09  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.32  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 16.5  °C 61.7  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 24 °C 75.2  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Interior
Baseline


LIGHTING
PATIENT ROOMS
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (GLFF) 0.30
Connected Load 7.7 W/m² 0.7  W/ft²


Occ. Period(Hrs./yr.) 2100 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 6660 % Distribution 0% 0% 0% 100% 100%
Usage During Occupied Period 50% Weighted Average 300
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.6


MJ/m².yr 23
NURSING STATIONS, EXAMINATION ROOMS, LABORATORIES, ICU, RECOVERY
Light Level 700 Lux 65.1  ft-candles
Floor Fraction  (ALFF) 0.35
Connected Load 18.1 W/m² 1.7 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 60% Weighted Average 700
Usage During  Unoccupied Period 40%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.4


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 93
CORRIDORS, OTHER
Light Level 250.00 Lux 23.2  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.35
Connected Load 8.2 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 200 300 500 700 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 250
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 5% 5% 0% 0% 90% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.3


MJ/m².yr 90


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 207


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.05 0.05 0 0 0
Connected Load 0.1 W/m² 0.1 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 15 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 1.39 W/ft²
Diversity Occupied Period 90% 90% 0% 0% 0% 50%
Diversity Unoccupied Period 40% 40% 0% 0% 0% 30%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 2000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 6760


Total end-use load (occupied period) 7.7 W/m² 0.7 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 4.6 W/m² 0.4 W/ft²


 EUI kWh/ft².yr 4.3
MJ/m².yr 166


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food services EUI kWh/ft².yr 3.1 EUI kWh/ft².yr 0.1


MJ/m².yr 120.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.4


MJ/m².yr 15.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.8
MJ/m².yr 30
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 99% 0% 0% 0% 0% 0% 1% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 32.5 W/m² 10.3 Btu/hr.ft²
Seasonal Heating Load 738 MJ/m².yr 19.1 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 1.0% Gas Fuel Share 99.0% Oil Fuel Share 0.0% kWh/ft².yr 19.1


MJ/m².yr 738
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 25.4
Water Side Inspection for Scale Buildup 100% MJ/m².yr 984
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 25.3


MJ/m².yr 982


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%
COP 4.7 6.1 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.16 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 131 W/m² 42 Btu/hr.ft² 288 ft²/Ton
Seasonal Cooling Load 165.8 MJ/m².yr 4.3 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.75


A/C Saturation 60.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.3
MJ/m².yr 51


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.3
MJ/m².yr 51


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 0.00% 0.00% 0.00% 95.00% 5.00% Fuel Share 100% 0%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.76 0.91


Service Hot Water load  (MJ/m².yr) 118.3
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.4 kWh/ft².yr 4.0 kWh/ft².yr 4.0


MJ/m².yr 130 MJ/m².yr 156 MJ/m².yr 156.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 5.5  L/s.m² 1.09  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 1500  Pa 6.0  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 50% 50% 100%
Fan Efficiency 55% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 89%
Sizing Factor 1.00 Incidence of Use 50% 50% 100% 0%
Fan Design Load  CAV 16.9  W/m² 1.57  W/ft²
Fan Design Load  VAV 12.4  W/m² 1.15  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.03  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.13  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.9  W/m² 0.08  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.013 kW/kW 0.05 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.71  W/m² 0.16  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.007 L/s.m² 0.010 U.S. gpm/ft²
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 60%
Pump Motor Efficiency 88%
Sizing Factor 1.0
Pump Connected Load 1.32  W/m² 0.12  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.006  L/s.m² 0.008  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 60%
Pump Motor Efficiency 88%
Sizing Factor 0.8
Pump Connected Load 0.9  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 72.6  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 7.5  kWh/m².yr


Condenser Pump Energy Consumption 3.5  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.5  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.9  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 8.4


MJ/m².yr 324.4
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Hospital 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 20.2 kWh/ft².yr 781.5 MJ/m².yr Gas: 31.8 kWh/ft².yr 1,230.1 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
PATIENT ROOMS 0.6 22.7 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
NURSING STATIONS, EXAMINATIO 2.4 93.5 SPACE HEATING 0.2 7.4 25.2 974.4
CORRIDORS, OTHER 2.3 90.4 SPACE COOLING 0.8 30.9 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 4.3 166.5 SERVICE HOT WATER 0.0 0.0 4.0 156.2
HVAC ELECTRICITY 8.4 324.4 FOOD SERVICE EQUIPMENT 0.0 0.7 2.6 99.6
REFRIGERATION EQUIPMENT 0.4 15.0
MISCELLANEOUS EQUIPMENT 0.8 30.0


Marbek Resource Consultants page 5 of 5 25/11/2005 2:40 PM







Summary Building Profile


Building Type: New Nursing Home Location: Interior
Description:


Building Specifications:
roof construction: 0.2 W/m².°C
wall construction: 0.38 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.65
window to wall ratio 0.2
GENERAL LIGHTING (SUITES) 200 Lux 8.5 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
10% 25% 0% 0% 65%


SERVICES, KITCHEN, OFFICES, DINNING, 
RECREATION 400 Lux 14.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
5% 20% 0% 0% 70%


Overall LPD 6.4             W/m²


Plug Loads (office equipment) EPD 2.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 3.2 L/s.m² 0.62 CFM/ft²
Fan Power 8.4 W/m² 0.78 W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 0% 0%


Calculated Capacity 108 W/m² 350 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.8 W/m² 0.1 W/ft²
Condenser Pumps 0.6 W/m² 0.1 W/ft²
Condenser Fan Size 2.9 W/m² 0.3 W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting (Suites) 91 2.4
Services, Kitchen, Offices, Dining, Recreation 89 2.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 32 0.8 877.2 22.6
Space Cooling 32 0.8 0.0 22.6
HVAC Equipment 144 3.7
DHW 8 0.2 181.2 4.7
Refrigeration Equipment 0 0.0
Food Service Equipment 1 0.0 116.2 0.0
Miscellaneous 0 0.0


Total 454 11.7 1174.6 50


Description: This archetype is based on knowledge of current commercial 
construction practices and seen in BC Hydro's Design Assistance Program 
and NRCan's CBIP Program.


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average building size  60,000 ft²
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.38 W/m².°C 0.07 Btu/hr.ft² .°F Typical Building Size 5,600 m² 60,256  ft²
Roof U value  (W/m².°C) 0.20 W/m².°C 0.04 Btu/hr.ft² .°F Typical Footprint (m²) 2,800 m² 30,128  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 45%


Window/Wall Ratio (WIWAR)  (%) 0.20 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV FCoils IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 30  m²/person 323  ft²/person %OA 47.36%
Occupancy Schedule Occ. Period 100%
Occupancy Schedule Unocc. Period 95%
Fresh Air Requirements or Outside Air 45  L/s.person 95  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.1
Total Air Circulation or Design Air Flow 3.17  L/s.m² 0.62  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.32  L/s.m² 0.06  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 23 °C 73.4  °F 14 °C 57.2  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 24 °C 75.2  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 23 °C 73.4  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


LIGHTING
GENERAL LIGHTING (SUITES)
Light Level 200 Lux 18.6  ft-candles
Floor Fraction  (GLFF) 0.75
Connected Load 8.5 W/m² 0.8  W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 50 100 200 300 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 100% 0% 100%
Usage During Occupied Period 70% Weighted Average 200
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 10% 25% 0% 0% 65% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.4


MJ/m².yr 91
SERVICES, KITCHEN, OFFICES, DINNING, RECREATION
Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (ALFF) 0.25
Connected Load 14.6 W/m² 1.4 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 400
Usage During  Unoccupied Period 70%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 5% 20% 0% 0% 70% 5% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 89
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 5
MJ/m².yr 180


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0 0
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 3.5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.33 W/ft²
Diversity Occupied Period 0% 0% 0% 0% 0% 70%
Diversity Unoccupied Period 0% 0% 0% 0% 0% 45%
Operation Occ. Period  (hrs./year) 0 0 0 0 0 3000
Operation Unocc. Period  (hrs./year) 8760 8760 8760 8760 8760 5760


Total end-use load (occupied period) 2.5 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.6 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Commercial food preparation equipment EUI kWh/ft².yr 3.6 EUI kWh/ft².yr 0.1


MJ/m².yr 140.0 MJ/m².yr 4.0


REFRIGERATION EQUIPMENT
Provide description below:
Walk-in coolers/freezers, reach-in coolers/freezers, refrigerated buffet cases EUI kWh/ft².yr 0.8


MJ/m².yr 30.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HP H/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 95% 0% 0% 2% 0% 0% 3% 100%
Eff./COP 77% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.30 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 35.4 W/m² 11.2 Btu/hr.ft²
Seasonal Heating Load 711 MJ/m².yr 18.4 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 16.5


MJ/m².yr 638
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 23.8
Water Side Inspection for Scale Buildup 100% MJ/m².yr 923
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 23.5


MJ/m².yr 909


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 20.0% 80.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.5 3 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.29 0.33 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 14.0 °C 57.2 °F


Peak Cooling Load 108 W/m² 34 Btu/hr.ft² 350 ft²/Ton
Seasonal Cooling Load 148.0 MJ/m².yr 3.8 kWh/ft².yr
(Tertiary Load)


Sizing Factor 0.85


A/C Saturation 50.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.6
MJ/m².yr 63


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.6
MJ/m².yr 63


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 14.25% 4.75% 0.00% 74.10% 1.90% Fuel Share 95% 5%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.72 0.91


Service Hot Water load  (MJ/m².yr) 136.5
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 3.9 kWh/ft².yr 4.9 kWh/ft².yr 4.9


MJ/m².yr 150 MJ/m².yr 191 MJ/m².yr 188.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.2  L/s.m² 0.62  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1100  Pa 4.4  wg Incidence of Use 100% 0% 100%
Fan Efficiency 52% Operation ContinuousScheduled ContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 60% 40% 100% 0%
Fan Design Load  CAV 3.8  W/m² 0.35  W/ft²
Fan Design Load  VAV 8.4  W/m² 0.78  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.5  L/s.m² 0.10  CFM/ft²
Total Building Exhaust 0.6  L/s.m² 0.11  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.8  W/m² 0.07  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.92  W/m² 0.27  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.008 U.S. gpm/ft²
Pump Head Pressure 45  kPa 15  ft
Pump Efficiency 55%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.59  W/m² 0.05  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 55%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.8  W/m² 0.08  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 24.9  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 6.7  kWh/m².yr


Condenser Pump Energy Consumption 1.4  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.2  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 5.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 3.7


MJ/m².yr 143.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Nursing Home 50,000 to 100,000 ft²  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 13.5 kWh/ft².yr 524.3 MJ/m².yr Gas: 30.3 kWh/ft².yr 1,174.6 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING (SUITES) 2.4 91.4 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
SERVICES, KITCHEN, OFFICES, DIN 2.3 88.5 SPACE HEATING 0.8 31.9 22.6 877.2
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.8 31.5 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.1 SERVICE HOT WATER 0.2 7.5 4.7 181.2
HVAC ELECTRICITY 3.7 143.7 FOOD SERVICE EQUIPMENT 0.0 0.7 3.0 116.2
REFRIGERATION EQUIPMENT 0.8 30.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: New Large Schools Location: Interior
Description:


Building Specifications:


roof construction: 0.28 W/m².°C


wall construction: 0.44 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.15


General Lighting & LPD 450 Lux 11.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 8.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


2% 8% 0% 0% 90%


Overall LPD 9.9             W/m²


Plug Loads (office equipment) EPD 2.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


80% 20% 0% 0% 0%


System air Flow 4.0  L/s.m² 0.79  CFM/ft²


Fan Power 3.8  W/m² 0.35  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 50% 50% 0% 0


Calculated Capacity 109 W/m² 347 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 0.9  W/m² 0.1  W/ft²


Condenser Pumps 0.7  W/m² 0.1  W/ft²


Condenser Fan Size 2.9  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas


MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 132 3.4


Architectural Lighting 11 0.3


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 36 0.9


Space Heating 27 0.7 463.4 12.0


Space Cooling 60 1.6 0.0 12.0


HVAC Equipment 107 2.8


DHW 2 0.0 24.7 0.6


Refrigeration Equipment 2 0.0


Food Service Equipment 0 0.0 4.2 0.0


Miscellaneous 11 0.3


Total 403 10.4 492.2 25


Description: This archetype is based on knowledge of current commercial 
construction practices seen in BC Hydro's Design Assistance Program, 
NRCan's CBIP Program and BC Green Buildings Program.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 100,000 ft²
- average footprint  50,000 ft² assumes a 100' x 500' footprint
- Two storeys







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Schools > 50,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.44 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 9,300 m² 100,068  ft²


Roof U value  (W/m².°C) 0.28 W/m².°C 0.05 Btu/hr.ft² .°F Typical Footprint (m²) 4,650 m² 50,034  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 37%


Window/Wall Ratio (WIWAR)  (%) 0.15 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 2


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 80% 0% 20% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 29.91%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 12  L/s.person 25  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.6


Total Air Circulation or Design Air Flow 4.01  L/s.m² 0.79  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.26  L/s.m² 0.05  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 23 °C 73.4  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 19.5 °C 67.1  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Schools > 50,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 450 Lux 41.8  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 11.6 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 25% 75% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 450
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.4


MJ/m².yr 132


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 8.9 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 2% 8% 0% 0% 90% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 11


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 4


MJ/m².yr 158


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.08 0.08 0.03 0.02 0.02
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.4 W/m² 0.1 W/m² 0.9 W/m²


0.0 W/ft² 0.1 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.08 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 2.4 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.5 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.9


MJ/m².yr 36


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.0


MJ/m².yr 5.0 MJ/m².yr 1.3


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.0


MJ/m².yr 1.7


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.3


MJ/m².yr 11
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Schools > 50,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 90% 0% 5% 2% 0% 3% 100%


Eff./COP 73% 83% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.20 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 31.0 W/m² 9.8 Btu/hr.ft²


Seasonal Heating Load 427 MJ/m².yr 11.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 6.9


MJ/m².yr 268


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 13.3


Water Side Inspection for Scale Buildup 100% MJ/m².yr 515


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 12.7


MJ/m².yr 490


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 50.0% 50.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3 3 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.33 0.33 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 109 W/m² 35 Btu/hr.ft² 347 ft²/Ton


Seasonal Cooling Load 110.0 MJ/m².yr 2.8 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 100.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.6


MJ/m².yr 60


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.6


MJ/m².yr 60


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 33.30% 33.30% 1.80% 17.10% 4.50% Fuel Share 90% 10%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.63 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.7 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 27 MJ/m².yr 26.6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Schools > 50,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 4.0  L/s.m² 0.79  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 500  Pa 2.0  wg Flow Flow


System Static Pressure VAV 500  Pa 2.0  wg Incidence of Use 80% 20% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 50% 50% 50% 50%


Fan Design Load  CAV 3.8  W/m² 0.35  W/ft²


Fan Design Load  VAV 3.8  W/m² 0.35  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.0  L/s.m² 0.01  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 2.95  W/m² 0.27  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.65  W/m² 0.06  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 0.9  W/m² 0.09  W/ft²


Supply Fan Occ. Period 4000  hrs./year


Supply Fan Unocc. Period 4760  hrs./year


Supply Fan Energy Consumption 22.3  kWh/m².yr


Exhaust Fan Occ. Period 4000  hrs./year


Exhaust Fan Unocc. Period 4760  hrs./year


Exhaust Fan Energy Consumption 1.2  kWh/m².yr


Condenser Pump Energy Consumption 1.7  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 0.9  kWh/m².yr


Circulating Pump Yearly Operation 4000  hrs./year


Circulating Pump Energy Consumption 3.6  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 2.8


MJ/m².yr 107.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Large Schools > 50,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 10.4 kWh/ft².yr 402.8 MJ/m².yr Gas: 12.7 kWh/ft².yr 492.2 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 3.4 131.7 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.3 11.3 SPACE HEATING 0.7 26.8 12.0 463.4


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 1.6 60.1 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.9 35.9 SERVICE HOT WATER 0.0 1.9 0.6 24.7


HVAC ELECTRICITY 2.8 107.2 FOOD SERVICE EQUIPMENT 0.0 0.2 0.1 4.2


REFRIGERATION EQUIPMENT 0.0 1.7


MISCELLANEOUS EQUIPMENT 0.3 11.0
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Summary Building Profile


Building Type: Medium Schools Location: Interior
Description:


Building Specifications:


roof construction: 0.35 W/m².°C


wall construction: 0.6 W/m².°C


windows: 2.8 W/m².°C


shading coefficient 0.45


window to wall ratio 0.15


General Lighting & LPD 450 Lux 11.6 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


0% 0% 0% 0% 100%


Architectural Lighting & LPD 300 Lux 8.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other


2% 8% 0% 0% 90%


Overall LPD 9.9              W/m²


Plug Loads (office equipment) EPD 2.4 W/m²


Ventilation:


System Type CAV VAV DD IU 100%OA Other


90% 10% 0% 0% 0%


System air Flow 4.0  L/s.m² 0.79  CFM/ft²


Fan Power 1.9  W/m² 0.18  W/ft²


Cooling Plant:


System Type Centrifugal Centri HE Recip Open DX LiBr. Other


0% 0% 0% 100% 0% 0


Calculated Capacity 126 W/m² 300 ft²/Ton


Cooling Plant Auxiliaries


Circulating Pumps 1.1  W/m² 0.1  W/ft²


Condenser Pumps 0.8  W/m² 0.1  W/ft²


Condenser Fan Size 3.4  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 118 3.0


Architectural Lighting 11 0.3


High Bay Lighting 15 0.4


Plug Loads & Office Equipment 36 0.9


Space Heating 33 0.9 588.8 15.2


Space Cooling 27 0.7 0.0 15.2


HVAC Equipment 66 1.7


DHW 1 0.0 27.4 0.7


Refrigeration Equipment 1 0.0


Food Service Equipment 0 0.0 4.2 0.7


Miscellaneous 6 0.2


Total 314 8.1 620.3 32


Description: This archetype is initially based on knowledge of current 
commercial construction practices seen in BC Hydro's Design Assistance 
Program, NRCan's CBIP Program and BC Green Buildings Program. 


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 24,700 ft²
- average footprint  24,700 ft² assumes a 70' x 350' footprint
- one storey







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.60 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 2,300 m² 24,748  ft²


Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 2,300 m² 24,748  ft²


Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 5


Percent Conditioned Space 100%


Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.15 Defined as Exterior Zone


Shading Coefficient (SC) 0.45 Typical # Stories 1


Floor to Floor Height ( m ) 4.0 m 13.2  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A. TOTAL


System Present (%) 90% 0% 10% 0% 100%


Min. Air Flow (%) 50%


(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 10  m²/person 108  ft²/person %OA 32.24%


Occupancy Schedule Occ. Period 90%


Occupancy Schedule Unocc. Period 0%


Fresh Air Requirements or Outside Air 13  L/s.person 28  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%


(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)


Sizing Factor 1.2


Total Air Circulation or Design Air Flow 4.03  L/s.m² 0.79  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²


Infiltration Rate 0.26  L/s.m² 0.05  CFM/ft² Operation occupied period 50%


(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%


hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 


Incidence of Use 0% 100% 100%


Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room


Equipment Controls


All Pneumatic


DDC/Pneumatic


All DDC


Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 


Control mode Control Mode 0%


Fixed Discharge Reset


Control Strategy 0%


Indoor Design Conditions Room Supply Air


Summer Temperature 21 °C 69.8  °F 13 °C 55.4  °F


Summer Humidity (%) 50% 100%


Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm


Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F


Winter Occ. Humidity 30% 45%


Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm


Winter Unocc. Temperature 20.4 °C 68.72  °F


Winter Unocc. Humidity 30%


Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency


( % ) ( years)


Control Arm Adjustment


Lubrication


Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence


( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat


Calibration of Panel Gauges Inspection of PE Switches


Inspection of Auxiliary Devices Inspection of Auxiliary Devices


Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


LIGHTING
GENERAL LIGHTING


Light Level 450 Lux 41.8  ft-candles
Floor Fraction  (GLFF) 0.85


Connected Load 11.6 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 25% 75% 0% 0% 100%
Usage During Occupied Period 85% Weighted Average 450
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 100% 0% 0% 100.0%


   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 3.0


MJ/m².yr 118


ARCHITECTURAL  LIGHTING


Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05


Connected Load 8.9 W/m² 0.8 W/ft²


Occ. Period(Hrs./yr.) 2400 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6360 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 300
Usage During  Unoccupied Period 75%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 


Fixture Cleaning: System Present (%) 2% 8% 0% 0% 90% 0% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 11


OTHER (HIGH BAY) LIGHTING


Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00


Floor Fraction  (HBLFF) 0.10


Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 0%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL


Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%


Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6


Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90


Relamping Strategy & Incidence Group Spot


of Practice EUI kWh/ft².yr 0.4


MJ/m².yr 15


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 4


MJ/m².yr 144


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.08 0.08 0.03 0.02 0.02
Connected Load 0.4 W/m² 0.7 W/m² 0.2 W/m² 0.4 W/m² 0.1 W/m² 0.9 W/m²


0.0 W/ft² 0.1 W/ft² 0.01 W/ft² 0.04 W/ft² 0.01 W/ft² 0.08 W/ft²
Diversity Occupied Period 85% 85% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 0%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000


Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 2.4 W/m² 0.2 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 0.5 W/m² 0.0 W/ft²


 EUI kWh/ft².yr 0.9


MJ/m².yr 36


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 83.0% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI
Cafeteria EUI kWh/ft².yr 0.1 EUI kWh/ft².yr 0.0


MJ/m².yr 5.0 MJ/m².yr 1.1


REFRIGERATION EQUIPMENT
Provide description below:


Unknown EUI kWh/ft².yr 0.0


MJ/m².yr 1.1


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.2


MJ/m².yr 6
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric


Boilers District A/A HP W. S. HP H/R Chiller Resistance Total


Stan. High Steam


System Present (%) 0% 90% 0% 5% 2% 0% 3% 100%


Eff./COP 73% 83% 95% 2.60 3.10 4.50 1.00


Performance  (1 / Eff.) 1.37 1.20 1.05 0.38 0.32 0.22 1.00


(kW/kW)


Peak Heating Load 53.7 W/m² 17.0 Btu/hr.ft²


Seasonal Heating Load 543 MJ/m².yr 14.0 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 8.6


MJ/m².yr 332


Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 16.9


Water Side Inspection for Scale Buildup 100% MJ/m².yr 654


Inspection of Controls & Safeties 100%


Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 16.1


MJ/m².yr 622


SPACE COOLING


A/C Plant Type


Centrifugal Chillers Screw Reciprocating Chillers Absorption Chillers Total 


Standard HE Chillers Open DX W. H. CW
System Present (%) 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%


COP 2.5 5.4 4.4 3.6 3 0.9 1


Performance  (1 / COP) 0.40 0.19 0.23 0.28 0.33 1.11 1.00


(kW/kW)


Additional Refrigerant


Related Information


Control Mode Incidence of Use Fixed Reset


Setpoint


Chilled Water


Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F


Condenser Water 30 °C 86 °F


Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 126 W/m² 40 Btu/hr.ft² 300 ft²/Ton


Seasonal Cooling Load 129.4 MJ/m².yr 3.3 kWh/ft².yr


(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 50.0%


(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect Control, Safeties & Purge Unit


Inspect Coupling, Shaft Sealing and Bearings
Megger Motors


Condenser Tube Cleaning


Vibration Analysis


Eddy Current Testing


Spectrochemical Oil Analysis All Electric EUI
kWh/ft².yr 1.4


MJ/m².yr 54


Cooling Tower/Air Cooled Condenser Maintenance Annual Maintenance Tasks Incidence Frequency


( % ) ( years) Natural Gas EUI
Inspection/Clean Spray Nozzles kWh/ft².yr 0.0


Inspect/Service Fan/Fan Motors MJ/m².yr 0


Megger Motors


Inspect/Verify Operation of Controls Market Composite EUI
kWh/ft².yr 1.4


MJ/m².yr 54


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.


System Present (%) 47.50% 39.90% 1.90% 0.00% 5.70% Fuel Share 95% 5%


Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.60 0.91


Service Hot Water load  (MJ/m².yr) 17.3


(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.7 kWh/ft².yr 0.7


MJ/m².yr 19 MJ/m².yr 29 MJ/m².yr 28.4
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control


Ventilation Fan Exhaust Fan


System Design  Air Flow 4.0  L/s.m² 0.79  CFM/ft² Control Fixed Variable Fixed Variable


System Static Pressure CAV 250  Pa 1.0  wg Flow Flow


System Static Pressure VAV 250  Pa 1.0  wg Incidence of Use 90% 10% 100%


Fan Efficiency 60% Operation Continuous Scheduled Continuous Scheduled


Fan Motor Efficiency 88%


Sizing Factor 1.00 Incidence of Use 50% 50% 50% 50%


Fan Design Load  CAV 1.9  W/m² 0.18  W/ft²


Fan Design Load  VAV 1.9  W/m² 0.18  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom


Washroom Exhaust per gross unit area 0.1  L/s.m² 0.02  CFM/ft²


Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²


Total Building Exhaust 0.2  L/s.m² 0.04  CFM/ft²


Exhaust System Static Pressure 250  Pa 1.0  wg


Fan Efficiency 25%


Fan Motor Efficiency 75%


Sizing Factor 1.0


Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton


(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.41  W/m² 0.32  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton


Pump Design Flow per unit floor area 0.007 L/s.m² 0.010 U.S. gpm/ft²


Pump Head Pressure 45  kPa 15  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 1.0


Pump Connected Load 0.75  W/m² 0.07  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.008  U.S. gpm/ft² 2.4 U.S. gpm/Ton


Pump Head Pressure 100  kPa 33  ft


Pump Efficiency 50%


Pump Motor Efficiency 80%


Sizing Factor 0.8


Pump Connected Load 1.1  W/m² 0.10  W/ft²


Supply Fan Occ. Period 3000  hrs./year


Supply Fan Unocc. Period 5760  hrs./year


Supply Fan Energy Consumption 10.8  kWh/m².yr


Exhaust Fan Occ. Period 3000  hrs./year


Exhaust Fan Unocc. Period 5760  hrs./year


Exhaust Fan Energy Consumption 1.5  kWh/m².yr


Condenser Pump Energy Consumption 1.8  kWh/m².yr


Cooling Tower /Condenser Fans Energy Consumption 1.0  kWh/m².yr


Circulating Pump Yearly Operation 3000  hrs./year


Circulating Pump Energy Consumption 3.2  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency


( % ) ( years)


Inspect/Service Fans & Motors


Inspect/Adjust Belt Tension on Fan Belts


Inspect/Service Pump & Motors EUI kWh/ft².yr 1.7


MJ/m².yr 65.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
Medium Schools < 50,000 ft2  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 8.1 kWh/ft².yr 314.4 MJ/m².yr Gas: 16.0 kWh/ft².yr 620.3 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 3.0 117.8 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING 0.3 11.1 SPACE HEATING 0.9 33.2 15.2 588.8


OTHER (HIGH BAY) LIGHTING 0.4 15.1 SPACE COOLING 0.7 27.2 0.0 0.0


OFFICE  EQUIPMENT & PLUG LOADS 0.9 35.9 SERVICE HOT WATER 0.0 1.0 0.7 27.4


HVAC ELECTRICITY 1.7 65.8 FOOD SERVICE EQUIPMENT 0.0 0.2 0.1 4.2


REFRIGERATION EQUIPMENT 0.0 1.1


MISCELLANEOUS EQUIPMENT 0.2 6.0
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Summary Building Profile


Building Type: New University-Colleg Location: Interior
Description:


Building Specifications:
roof construction: 0.28 W/m².°C
wall construction: 0.44 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.45
window to wall ratio 0.3
General Lighting & LPD 500 Lux 12.2 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
0% 0% 0% 0% 95% 5%


Architectural Lighting & LPD 300 Lux 10.4 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH
5% 15% 0% 0% 80% 0%


Overall LPD 11.0            W/m²


Plug Loads (office equipment) EPD 4.1 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


50% 50% 0% 0% 0%
System air Flow 3.8  L/s.m² 0.76  CFM/ft²
Fan Power 7.6  W/m² 0.71  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 25% 0% 0% 75% 0%


Calculated Capacity 114 W/m² 332 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 1.0  W/m² 0.1  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 3.1  W/m² 0.3  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 183 4.7
Architectural Lighting 33 0.8
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 59 1.5
Space Heating 17 0.4 518.9 13.4
Space Cooling 20 0.5 0.0 13.4
HVAC Equipment 153 4.0
DHW 3 0.1 27.7 0.7
Refrigeration Equipment 20 0.5
Food Service Equipment 3 0.1 0.0 0.0
Miscellaneous 75 1.9


Total 566 14.6 546.6 28


Description: This archetype is based on knowledge of current commercial 
construction practice seen in BC Hydro's Design Assistance Program.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 90,000 ft²
- average footprint  45,000 ft² with a 7:1 length to aspect ratio
- 2 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.44 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 9,000 m² 96,840  ft²
Roof U value  (W/m².°C) 0.28 W/m².°C 0.05 Btu/hr.ft² .°F Typical Footprint (m²) 4,500 m² 48,420  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 7


Percent Conditioned Space 100%
Percent Conditioned Space 50%


Window/Wall Ratio (WIWAR)  (%) 0.30 Defined as Exterior Zone
Shading Coefficient (SC) 0.45 Typical # Stories 2


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 50% 0% 50% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 14  m²/person 151  ft²/person %OA 31.64%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 17  L/s.person 36  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 34%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1.3
Total Air Circulation or Design Air Flow 3.84  L/s.m² 0.76  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.26  L/s.m² 0.05  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 24 °C 75.2  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 22 °C 71.6  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Interior
Baseline


LIGHTING
GENERAL LIGHTING
Light Level 500 Lux 46.5  ft-candles
Floor Fraction  (GLFF) 0.90
Connected Load 12.2 W/m² 1.1  W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 0% 100% 0% 0% 100%
Usage During Occupied Period 90% Weighted Average 500
Usage During  Unoccupied Period 20%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 95% 5% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 4.7


MJ/m².yr 183
ARCHITECTURAL  LIGHTING CORRIDORS
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.10
Connected Load 10.4 W/m² 1.0 W/ft²


Occ. Period(Hrs./yr.) 4100 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4660 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 5% 15% 0% 0% 80% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.8


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 33
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 6
MJ/m².yr 215


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.1 0.1 0.15 0.05 0.05
Connected Load 0.4 W/m² 0.6 W/m² 0.5 W/m² 0.7 W/m² 0.2 W/m² 2 W/m²


0.0 W/ft² 0.1 W/ft² 0.05 W/ft² 0.07 W/ft² 0.02 W/ft² 0.19 W/ft²
Diversity Occupied Period 75% 75% 90% 90% 100% 100%
Diversity Unoccupied Period 25% 25% 50% 10% 100% 20%
Operation Occ. Period  (hrs./year) 2000 2000 2600 2600 2600 2000
Operation Unocc. Period  (hrs./year) 6760 6760 6160 6160 6160 6760


Total end-use load (occupied period) 4.1 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 1.2 W/m² 0.1 W/ft²


 EUI kWh/ft².yr 1.5
MJ/m².yr 59


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 1-% Electricity Fuel Share: 17.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.5 EUI kWh/ft².yr 0.5
MJ/m².yr 20.0 MJ/m².yr 20.0


REFRIGERATION EQUIPMENT
Provide description below:
Unknown EUI kWh/ft².yr 0.5


MJ/m².yr 20.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.9
MJ/m².yr 75
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 95% 0% 2% 0% 1% 2% 100%
Eff./COP 75% 83% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 40.4 W/m² 12.8 Btu/hr.ft²
Seasonal Heating Load 453 MJ/m².yr 11.7 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 5.0% Gas Fuel Share 95.0% Oil Fuel Share 0.0% kWh/ft².yr 8.7


MJ/m².yr 335
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 14.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 546
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 13.8


MJ/m².yr 536


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 25.0% 0.0% 0.0% 75.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 3 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.33 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 114 W/m² 36 Btu/hr.ft² 332 ft²/Ton
Seasonal Cooling Load 157.5 MJ/m².yr 4.1 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 30.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.7
MJ/m².yr 67


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.7
MJ/m².yr 67


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 4.50% 4.50% 0.00% 76.50% 4.50% Fuel Share 90% 10%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.74 0.91


Service Hot Water load  (MJ/m².yr) 22.8
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.6 kWh/ft².yr 0.8 kWh/ft².yr 0.8


MJ/m².yr 25 MJ/m².yr 31 MJ/m².yr 30.2
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.8  L/s.m² 0.76  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 950  Pa 3.8  wg Flow Flow
System Static Pressure VAV 950  Pa 3.8  wg Incidence of Use 50% 50% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 40% 60% 100% 0%
Fan Design Load  CAV 7.6  W/m² 0.71  W/ft²
Fan Design Load  VAV 7.6  W/m² 0.71  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.0  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.1  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 3.08  W/m² 0.29  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.006 L/s.m² 0.009 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.005  L/s.m² 0.007  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 50  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 1.0  W/m² 0.09  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 32.8  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.7  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 1.3  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 6.7  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 4.0


MJ/m².yr 153.3
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New University-Colleges 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 14.6 kWh/ft².yr 565.6 MJ/m².yr Gas: 14.1 kWh/ft².yr 546.6 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
GENERAL LIGHTING 4.7 182.6 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
ARCHITECTURAL  LIGHTING CORR 0.8 32.7 SPACE HEATING 0.4 16.8 13.4 518.9
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.5 20.0 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 1.5 59.3 SERVICE HOT WATER 0.1 2.5 0.7 27.7
HVAC ELECTRICITY 4.0 153.3 FOOD SERVICE EQUIPMENT 0.1 3.4 0.0 0.0
REFRIGERATION EQUIPMENT 0.5 20.0
MISCELLANEOUS EQUIPMENT 1.9 75.0
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Summary Building Profile


Building Type: Restaurant Location: Interior
Description:


Building Specifications:
roof construction: W/m².°C
wall construction: W/m².°C
windows: W/m².°C
shading coefficient
window to wall ratio
General Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Architectural Lighting & LPD Lux W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH


Overall LPD W/m²


Plug Loads (office equipment) EPD W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


System air Flow  L/s.m²  CFM/ft²
Fan Power  W/m²  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


Calculated Capacity W/m² ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps  W/m²  W/ft²
Condenser Pumps  W/m²  W/ft²
Condenser Fan Size  W/m²  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


General Lighting 619 16.0
Architectural Lighting 51 1.3
High Bay Lighting 0 0.0
Plug Loads & Office Equipment 116 3.0
Space Heating 78 2.0 156.1 4.0
Space Cooling 42 1.1 0.0 4.0
HVAC Equipment 149 3.8
DHW 10 0.3 65.6 1.7
Refrigeration Equipment 1200 31.0
Food Service Equipment 3 0.1 664.0 0.0
Miscellaneous 60 1.5


Total 2328 60.1 885.7 10


Note that this profile is not fully "live"--only some of the summary values come from "profile"


Description: This archetype is based on data from the Building Check-up 
database. The BCU database contains 4 buildings ranging in size from 7,000 
ft² constructed between 1940 and 1996.  The average size of the sample is 
8,400 ft².


Only end-use energy intensities available.  No detailed specifications 
available to develop a full archetype.


Average Building: 







Summary Building Profile


Building Type: New Warehouse/WhsaLocation: Interior
Description:


Building Specifications:
roof construction: 0.35 W/m².°C
wall construction: 0.45 W/m².°C
windows: 2.8 W/m².°C
shading coefficient 0.8
window to wall ratio 0.05
High Bay Lighting & LPD 400 Lux 14.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron MH HPS
0% 0% 0% 0% 15% 75% 10%


Other Office Lighting & LPD 300 Lux 10.1 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
5% 10% 0% 0% 85%


Overall LPD 13.4            W/m²


Plug Loads (office equipment) EPD 4.5 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 3.1  L/s.m² 0.60  CFM/ft²
Fan Power 6.4  W/m² 0.59  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Screw Recip Open DX LiBr. Other


0% 0% 0% 10% 90% 0%


Calculated Capacity 53 W/m² 713 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.2  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 1.4  W/m² 0.1  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


High Bay Lighting 232 6.0
Other Office Lighting 10 0.3
Other Lighting 0 0.0
Plug Loads & Office Equipment 96 2.5
Space Heating 22 0.6 233.2 6.0
Space Cooling 8 0.2 0.0 6.0
HVAC Equipment 52 1.3
DHW 6 0.2 23.0 0.6
Refrigeration Equipment 50 1.3
Food Service Equipment 0 0.0 0.0 0.0
Miscellaneous 40 1.0


Total 516 13.3 256.1 13


Description: This archetype is similar to the existing warehouse/wholesale 
archetype. New construction is assumed to be little changed from the existing 
stock.


Average Building: The average building characteristics used to define this building 
profile are as follows:
- average building size 34,000 ft²







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.45 W/m².°C 0.08 Btu/hr.ft² .°F Typical Building Size 3,200 m² 34,432  ft²
Roof U value  (W/m².°C) 0.35 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 3,200 m² 34,432  ft²
Glazing U value  (W/m².°C) 2.80 W/m².°C 0.49 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1


Percent Conditioned Space 100%
Percent Conditioned Space 40%


Window/Wall Ratio (WIWAR)  (%) 0.05 Defined as Exterior Zone
Shading Coefficient (SC) 0.80 Typical # Stories 1


Floor to Floor Height ( m ) 6.1 m 19.9  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 100  m²/person 1076  ft²/person %OA 6.53%
Occupancy Schedule Occ. Period 90%
Occupancy Schedule Unocc. Period 0%
Fresh Air Requirements or Outside Air 20  L/s.person 42  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 1 If Fresh Air Control Type = "2" enter % FA. to the right: 0%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.5  L/s.m² 0.10  CFM/ft²


50% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 3.06  L/s.m² 0.60  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.38  L/s.m² 0.07  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 22 °C 71.6  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 16  °C 60.8  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 21 °C 69.8  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Interior
Baseline


LIGHTING
HIGH BAY LIGHTING
Light Level 400 Lux 37.2  ft-candles
Floor Fraction  (GLFF) 0.95
Connected Load 14.1 W/m² 1.3  W/ft²


Occ. Period(Hrs./yr.) 3500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 5260 % Distribution 50% 50% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 400
Usage During  Unoccupied Period 25%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 15% 75% 10% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.7 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 6.0


MJ/m².yr 232
OTHER, OFFICE LIGHTING
Light Level 300 Lux 27.9  ft-candles
Floor Fraction  (ALFF) 0.05
Connected Load 10.1 W/m² 0.9 W/ft²


Occ. Period(Hrs./yr.) 2500 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 6260 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 100% Weighted Average 300
Usage During  Unoccupied Period 50%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 5% 10% 0% 0% 85% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.3


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 10
OTHER  LIGHTING
Light Level 0.00 Lux 0.0  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 0.0 W/m² 0.0 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 0% 0% 0% 0% 0%
Usage During Occupied Period 0% Weighted Average 0
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 0% 0% 0.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 6.3
MJ/m².yr 243


OFFICE  EQUIPMENT & PLUG LOADS


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0 0 0 0.01 0.05
Connected Load 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 5 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.46 W/ft²
Diversity Occupied Period 0% 0% 0% 90% 100% 90%
Diversity Unoccupied Period 0% 0% 0% 10% 100% 40%
Operation Occ. Period  (hrs./year) 0 0 0 2600 2600 3500
Operation Unocc. Period  (hrs./year) 8760 8760 8760 6160 6160 5260


Total end-use load (occupied period) 4.5 W/m² 0.4 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.0 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 2.5
MJ/m².yr 96


FOOD SERVICE EQUIPMENT
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI


EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.0
MJ/m².yr 0.0 MJ/m².yr 0.0


REFRIGERATION EQUIPMENT
Provide description below:
Large refrigeration storage EUI kWh/ft².yr 1.3


MJ/m².yr 50.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 1.0
MJ/m².yr 40
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 90% 0% 0% 0% 0% 10% 100%
Eff./COP 75% 83% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.20 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 59.8 W/m² 19.0 Btu/hr.ft²
Seasonal Heating Load 215 MJ/m².yr 5.6 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 10.0% Gas Fuel Share 90.0% Oil Fuel Share 0.0% kWh/ft².yr 5.6


MJ/m².yr 215
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.7
Water Side Inspection for Scale Buildup 100% MJ/m².yr 259
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 6.6


MJ/m².yr 255


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 0.0% 0.0% 0.0% 10.0% 90.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.9 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.34 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 53 W/m² 17 Btu/hr.ft² 713 ft²/Ton
Seasonal Cooling Load 94.2 MJ/m².yr 2.4 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 20.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 1.1
MJ/m².yr 42


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 1.1
MJ/m².yr 42


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 63.00% 7.00% 0.00% 0.00% 0.00% Fuel Share 70% 30%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.56 0.91


Service Hot Water load  (MJ/m².yr) 18.2
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 90% kWh/ft².yr 0.5 kWh/ft².yr 0.8 kWh/ft².yr 0.7


MJ/m².yr 20 MJ/m².yr 33 MJ/m².yr 29.0
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Interior
Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 3.1  L/s.m² 0.60  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 500  Pa 2.0  wg Flow Flow
System Static Pressure VAV 1000  Pa 4.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 80%
Sizing Factor 1.00 Incidence of Use 0% 100% 100% 0%
Fan Design Load  CAV 3.2  W/m² 0.30  W/ft²
Fan Design Load  VAV 6.4  W/m² 0.59  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 100  L/s.washroom 212  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 250  Pa 1.0  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.2  W/m² 0.02  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.027 kW/kW 0.09 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 1.43  W/m² 0.13  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.003 L/s.m² 0.004 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.002  L/s.m² 0.003  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 50  kPa 17  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.2  W/m² 0.02  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 10.2  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 1.9  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.8  kWh/m².yr


Circulating Pump Yearly Operation 7000  hrs./year
Circulating Pump Energy Consumption 1.4  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 1.3


MJ/m².yr 51.7
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Warehouse/Whsale 0  Interior
Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 13.3 kWh/ft².yr 515.8 MJ/m².yr Gas: 6.6 kWh/ft².yr 256.1 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
HIGH BAY LIGHTING 6.0 232.3 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
OTHER, OFFICE LIGHTING 0.3 10.2 SPACE HEATING 0.6 21.5 6.0 233.2
OTHER  LIGHTING 0.0 0.0 SPACE COOLING 0.2 8.4 0.0 0.0
OFFICE  EQUIPMENT & PLUG LOAD 2.5 95.6 SERVICE HOT WATER 0.2 6.0 0.6 23.0
HVAC ELECTRICITY 1.3 51.7 FOOD SERVICE EQUIPMENT 0.0 0.0 0.0 0.0
REFRIGERATION EQUIPMENT 1.3 50.0
MISCELLANEOUS EQUIPMENT 1.0 40.0
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Summary Building Profile


Building Type: New Mixed Use Location: Blended Interior
Description:


Building Specifications:
roof construction: 0.32 W/m².°C
wall construction: 0.62 W/m².°C
windows: 5.212 W/m².°C
shading coefficient 0.65
window to wall ratio 0.29
General Lighting & LPD 112.5 Lux 14.0 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
80% 10% 10% 0% 0%


Architectural Lighting & LPD 150 Lux 13.9 W/m²


System Types INC CFL T12ES T8Magnetc T8Electron Other
50% 30% 15% 0% 5%


Overall LPD 11.2           W/m²


Plug Loads (office equipment) EPD 1.0 W/m²
Ventilation:
System Type CAV VAV DD IU 100%OA Other


100% 0% 0% 0% 0%
System air Flow 0.0  L/s.m² 0.00  CFM/ft²
Fan Power 0.0  W/m² 0.00  W/ft²
Cooling Plant:
System Type Centrifugal Centri HE Recip Open DX LiBr. Other


1% 0% 5% 94% 0% 0


Calculated Capacity 57 W/m² 658 ft²/Ton
Cooling Plant Auxiliaries
Circulating Pumps 0.5  W/m² 0.0  W/ft²
Condenser Pumps 0.0  W/m² 0.0  W/ft²
Condenser Fan Size 0.0  W/m² 0.0  W/ft²


End-Use Summary Electricity Gas
MJ/m2.yr kWh/ft².yr MJ/m2.yr kWh/ft².yr


Suite Lighting 30 0.8
Corridor/Common Area Lighting 80 2.1
High Bay Lighting 0 0.0
Appliance, TV, Entertainment, Other 60 1.6
Space Heating 126 3.2 95.1 2.5
Space Cooling 1 0.0 0.0 2.5
HVAC Equipment 6 0.2
DHW 23 0.6 100.3 2.6
Residential Refrigerator 27 0.7
Cooking Appliances (incl. Stove) 18 0.5 0.0 0.0
Miscellaneous 17 0.4


Total 386 10.0 195.4 7


Description: This archetype is based on data from the Building Check-up 
database, BC Hydro's High and LowiRise Apt. Bldgs. Audit and Simulation 
Study and end-use data supplied by Sheltair. 


This profile assumes retail space in the first floor and apartments in all floors 
above.    


Average Building: The average building characteristics used to define this 
building profile are as follows:
- average number of suites 62 at 750 ft²/suite 
- average building size  56,500 ft² (assumes 20% additional floor space for
    corridors
- average footprint  8,100 ft² assumes 9 suites per floor (except first floor retail)
- 7 stories







COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Blended Interior
Baseline
CONSTRUCTION


Wall U value  (W/m².°C) 0.62 W/m².°C 0.11 Btu/hr.ft² .°F Typical Building Size 5,250 m² 56,490  ft²
Roof U value  (W/m².°C) 0.32 W/m².°C 0.06 Btu/hr.ft² .°F Typical Footprint (m²) 750 m² 8,070  ft²
Glazing U value  (W/m².°C) 5.21 W/m².°C 0.92 Btu/hr.ft² .°F Footprint Aspect Ratio (L:W) 1.25


Percent Conditioned Space 100%
Percent Conditioned Space 75%


Window/Wall Ratio (WIWAR)  (%) 0.29 Defined as Exterior Zone
Shading Coefficient (SC) 0.65 Typical # Stories 7


Floor to Floor Height ( m ) 3.7 m 12.0  ft


VENTILATION SYSTEM, BUILDING CONTROLS  &  INDOOR CONDITIONS


Ventilation System Type CAV CAVR DDMZ DDMZVV VAV VAVR IU 100% O.A TOTAL
System Present (%) 100% 0% 0% 0% 100%
Min. Air Flow (%) 50%
(Minimum Throttled Air Volume as Percent of Full Flow)


Occupancy or People Density 40  m²/person 430  ft²/person %OA ########
Occupancy Schedule Occ. Period 25%
Occupancy Schedule Unocc. Period 80%
Fresh Air Requirements or Outside Air 10  L/s.person 21  CFM/person


Fresh Air Control Type                            *(enter a 1, 2 or 3) 3 If Fresh Air Control Type = "2" enter % FA. to the right: 15%
(1 = mixed air control, 2 = Fixed fresh air, 3 100% fresh air) If Fresh Air Control Type = "3" enter Make-up Air Ventilation and operation 0.001  L/s.m² 0.00  CFM/ft²


75% operation (%)
Sizing Factor 1
Total Air Circulation or Design Air Flow 0.00  L/s.m² 0.00  CFM/ft²


Separate Make-up air unit (100% OA) 0  L/s.m² 0.00  CFM/ft²
Infiltration Rate 0.05  L/s.m² 0.01  CFM/ft² Operation occupied period 50%
(air infiltration is assumed to occur during unoccupied Operation unoccupied period 50%
hours only if the ventilation system shuts down)


Economizer Enthalpy Based Dry-Bulb Based Total 
Incidence of Use 0% 100% 100%
Switchover Point KJ/kg. 18 °C


Btu/lbm 64.4 °F


Controls Type System Present  (%) HVAC Room
Equipment Controls


All Pneumatic
DDC/Pneumatic
All DDC
Total (should add-up to 100%) 0% 0%


Proportional PI / PID Total 
Control mode Control Mode 0%


Fixed Discharge Reset
Control Strategy 0%


Indoor Design Conditions Room Supply Air
Summer Temperature 20 °C 68  °F 13 °C 55.4  °F
Summer Humidity (%) 50% 100%
Enthalpy 65.5 KJ/kg. 28.2  Btu/lbm 54.5  KJ/kg. 23.4  Btu/lbm
Winter Occ. Temperature 21 °C 69.8  °F 15  °C 59  °F
Winter Occ. Humidity 30% 45%
Enthalpy 53 KJ/kg. 22.8  Btu/lbm 45.5  KJ/kg. 19.6  Btu/lbm
Winter Unocc. Temperature 20.4 °C 68.72  °F
Winter Unocc. Humidity 30%
Enthalpy 50 KJ/kg. 21.5  Btu/lbm


Damper Maintenance Incidence Frequency
( % ) ( years)


Control Arm Adjustment
Lubrication
Blade Seal Replacement


Air Filter Cleaning Changes/Year


Incidence of Annual  Room Controls Maintenance
Incidence of Annual HVAC Controls Maintenance


Annual Maintenance Tasks Incidence Annual Maintenance Tasks Incidence
( % ) ( % )


Calibration of Transmitters Inspection/Calibration of Room Thermostat
Calibration of Panel Gauges Inspection of PE Switches
Inspection of Auxiliary Devices Inspection of Auxiliary Devices
Inspection of Control Devices Inspection of Control Devices (Valves, 


(Dampers, VAV Boxes)
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Blended Interior
Baseline


LIGHTING
SUITE LIGHTING
Light Level 113 Lux 10.5  ft-candles
Floor Fraction  (GLFF) 0.80
Connected Load 14.0 W/m² 1.3  W/ft²


Occ. Period(Hrs./yr.) 2900 Light Level (Lux) 50 200 300 500 Total
Unocc. Period(Hrs./yr.) 5860 % Distribution 65% 25% 10% 0% 100%
Usage During Occupied Period 5% Weighted Average 112.5
Usage During  Unoccupied Period 10%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 80% 10% 10% 0% 0% 0% 0% 100.0%
   Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
   Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.8


MJ/m².yr 30
CORRIDORS/COMMON AREAS
Light Level 150 Lux 13.9  ft-candles
Floor Fraction  (ALFF) 0.20
Connected Load 13.9 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 3400 Light Level (Lux) 100 200 300 500 Total
Unocc. Period(Hrs./yr.) 5360 % Distribution 70% 10% 20% 0% 100%
Usage During Occupied Period 95% Weighted Average 150
Usage During  Unoccupied Period 90%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL 
Fixture Cleaning: System Present (%) 50% 30% 15% 0% 5% 0% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 2.1


EUI =  Load X Hrs. X SF X GLFF MJ/m².yr 80
OTHER (HIGH BAY) LIGHTING
Light Level 300.00 Lux 27.9  ft-candles Floor fraction check: should = 1.00 1.00
Floor Fraction  (HBLFF) 0.00
Connected Load 14.0 W/m² 1.3 W/ft²


Occ. Period(Hrs./yr.) 4000 Light Level (Lux) 300 500 700 1000 Total
Unocc. Period(Hrs./yr.) 4760 % Distribution 100% 0% 0% 0% 100%
Usage During Occupied Period 0% Weighted Average 300
Usage During  Unoccupied Period 100%


INC CFL T12 ES T8 Mag T8 Elec MH HPS TOTAL
Fixture Cleaning: System Present (%) 0% 0% 0% 0% 0% 100% 0% 100.0%
Incidence of Practice CU 0.7 0.7 0.6 0.6 0.6 0.6 0.6
Interval years LLF 0.65 0.65 0.75 0.80 0.80 0.55 0.55


Efficacy (L/W) 15 50 72 84 88 65 90
Relamping Strategy & Incidence Group Spot
of Practice EUI kWh/ft².yr 0.0


MJ/m².yr 0


TOTAL LIGHTING EUI TOTAL kWh/ft².yr 3
MJ/m².yr 110


APPLIANCES, TV ENTERTAINMENT, OTHER


Equipment Type Computers Monitors Printers Copiers Fax Machines Plug Loads


Measured Power  (W/device) 55 85 50 200 50
Density  (device/occupant) 0.2 0.2 0 0 0
Connected Load 0.3 W/m² 0.4 W/m² 0.0 W/m² 0.0 W/m² 0.0 W/m² 2.4 W/m²


0.0 W/ft² 0.0 W/ft² 0.00 W/ft² 0.00 W/ft² 0.00 W/ft² 0.22 W/ft²
Diversity Occupied Period 0% 0% 90% 90% 100% 40%
Diversity Unoccupied Period 50% 50% 50% 10% 100% 85%
Operation Occ. Period  (hrs./year) 2900 2900 2600 2600 2600 3000
Operation Unocc. Period  (hrs./year) 5860 5860 6160 6160 6160 5760


Total end-use load (occupied period) 1.0 W/m² 0.1 W/ft² to see notes (cells with red indicator in upper right corner, type "SHIFT F2"
Total end-use load (unocc. period) 2.4 W/m² 0.2 W/ft²


 EUI kWh/ft².yr 1.6
MJ/m².yr 60


COOKING APPLIANCES STOVE
Provide description below: Gas Fuel Share: 0.0% Electricity Fuel Share: 100.0% Natural Gas EUI All Electric EUI
Electric stove with an annual consumption of 340 kWh/unit EUI kWh/ft².yr 0.0 EUI kWh/ft².yr 0.5


MJ/m².yr 0.0 MJ/m².yr 18.0


RESIDENTIAL REFRIGERATOR
Provide description below:
Residential refrigerator with an annual consumption of 636 kWh/unit EUI kWh/ft².yr 0.7


MJ/m².yr 27.0


MISCELLANEOUS EQUIPMENT


EUI kWh/ft².yr 0.4
MJ/m².yr 17
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
New Mixed Use 0  Blended Interior
Baseline


SPACE HEATING


Heating Plant Type Hot Water System Electric
Boilers District A/A HP W. S. HPH/R Chiller ResistanceTotal


Stan. High Steam
System Present (%) 0% 40% 0% 0% 0% 0% 60% 100%
Eff./COP 75% 88% 95% 1.70 3.00 4.50 1.00
Performance  (1 / Eff.) 1.33 1.14 1.05 0.59 0.33 0.22 1.00
(kW/kW)


Peak Heating Load 61.9 W/m² 19.6 Btu/hr.ft²
Seasonal Heating Load 209 MJ/m².yr 5.4 kWh/ft².yr
(Tertiary Load)
Sizing Factor 1.00


All Electric EUI
Electric Fuel Share 60.0% Gas Fuel Share 40.0% Oil Fuel Share 0.0% kWh/ft².yr 5.4


MJ/m².yr 209
Boiler Maintenance Annual Maintenance Tasks Incidence


( % ) Natural Gas EUI
Fire Side Inspection 75% kWh/ft².yr 6.1
Water Side Inspection for Scale Buildup 100% MJ/m².yr 238
Inspection of Controls & Safeties 100%
Inspection of Burner 100% Market Composite EUI
Flue Gas Analysis &  Burner Set-up 90% kWh/ft².yr 5.7


MJ/m².yr 221


SPACE COOLING


A/C Plant Type
Centrifugal Chillers Screw Reciprocating ChillersAbsorption Chillers Total 
Standard HE Chillers Open DX W. H. CW


System Present (%) 1.0% 0.0% 0.0% 5.0% 94.0% 0.0% 0.0% 100.0%
COP 4.7 5.4 4.4 3.6 2.6 0.9 1
Performance  (1 / COP) 0.21 0.19 0.23 0.28 0.38 1.11 1.00
(kW/kW)
Additional Refrigerant
Related Information


Control Mode Incidence of Use Fixed Reset
Setpoint


Chilled Water
Condenser Water


Setpoint Chilled Water 7 °C 44.6 °F
Condenser Water 30 °C 86 °F
Supply Air 13.0 °C 55.4 °F


Peak Cooling Load 57 W/m² 18 Btu/hr.ft² 658 ft²/Ton
Seasonal Cooling Load 150.1 MJ/m².yr 3.9 kWh/ft².yr
(Tertiary Load)


Sizing Factor 1.00


A/C Saturation 10.0%
(Incidence of A/C )


Electric Fuel Share 100.0% Gas Fuel Share 0.0%


Chiller Maintenance Annual Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect Control, Safeties & Purge Unit
Inspect Coupling, Shaft Sealing and Bearings
Megger Motors
Condenser Tube Cleaning
Vibration Analysis
Eddy Current Testing
Spectrochemical Oil Analysis All Electric EUI


kWh/ft².yr 0.2
MJ/m².yr 7


Cooling Tower/Air Cooled Condenser MaintenanAnnual Maintenance Tasks Incidence Frequency
( % ) ( years) Natural Gas EUI


Inspection/Clean Spray Nozzles kWh/ft².yr 0.0
Inspect/Service Fan/Fan Motors MJ/m².yr 0
Megger Motors
Inspect/Verify Operation of Controls Market Composite EUI


kWh/ft².yr 0.2
MJ/m².yr 7


SERVICE HOT WATER


Service Hot Water Plant Type Fossil Fuel  SHW Std. Tank PV Tank Cond. Tnk Std. Boiler Cnd. Boil. Fossil Elec. Res.
System Present (%) 48.75% 3.75% 0.00% 22.50% 0.00% Fuel Share 75% 25%
Eff./COP 0.550 0.600 0.900 0.750 0.900 Blended Efficiency 0.61 0.91


Service Hot Water load  (MJ/m².yr) 81.9
(Tertiary Load)


All Electric EUI Natural Gas EUI Market Composite EUI
Wetting Use Percentage 80% kWh/ft².yr 2.3 kWh/ft².yr 3.5 kWh/ft².yr 3.2


MJ/m².yr 90 MJ/m².yr 134 MJ/m².yr 122.8
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COMMERCIAL SECTOR  BUILDING PROFILE
NEW BUILDINGS: SIZE: VINTAGE: REGION:
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Baseline


HVAC ELECTRICITY


SUPPLY FANS Ventilation and Exhaust Fan Operation & Control
Ventilation Fan Exhaust Fan


System Design  Air Flow 0.0  L/s.m² 0.00  CFM/ft² Control Fixed Variable Fixed Variable
System Static Pressure CAV 250  Pa 1.0  wg Flow Flow
System Static Pressure VAV 0  Pa 0.0  wg Incidence of Use 100% 0% 100%
Fan Efficiency 60% Operation ContinuousScheduledContinuousScheduled
Fan Motor Efficiency 88%
Sizing Factor 1.00 Incidence of Use 100% 0% 50% 50%
Fan Design Load  CAV 0.0  W/m² 0.00  W/ft²
Fan Design Load  VAV 0.0  W/m² 0.00  W/ft² Comments:


EXHAUST FANS


Washroom Exhaust 20  L/s.washroom 42  CFM/washroom
Washroom Exhaust per gross unit are 0.1  L/s.m² 0.01  CFM/ft²
Other Exhaust (Smoking/Conference) 0.1  L/s.m² 0.02  CFM/ft²
Total Building Exhaust 0.2  L/s.m² 0.03  CFM/ft²
Exhaust System Static Pressure 125  Pa 0.5  wg
Fan Efficiency 25%
Fan Motor Efficiency 75%
Sizing Factor 1.0
Exhaust Fan Connected Load 0.1  W/m² 0.01  W/ft²


AUXILIARY COOLING EQUIPMENT (Condenser Pump and Cooling Tower/Condenser Fans)


Average Condenser Fan Power Draw 0.000 kW/kW 0.00 kW/Ton
(Cooling Tower/Evap. Condenser/ Air Cooled Condenser) 0.00  W/m² 0.00  W/ft²


Condenser Pump


Pump Design Flow 0.053 L/s.KW 3.0 U.S. gpm/Ton
Pump Design Flow per unit floor area 0.003 L/s.m² 0.004 U.S. gpm/ft²
Pump Head Pressure 0  kPa 0  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 1.0
Pump Connected Load 0.00  W/m² 0.00  W/ft²


CIRCULATING PUMP (Heating & Cooling)


Pump Design Flow  @ 5 °C  (10 °F) delta T 0.002  L/s.m² 0.004  U.S. gpm/ft² 2.4 U.S. gpm/Ton
Pump Head Pressure 100  kPa 33  ft
Pump Efficiency 50%
Pump Motor Efficiency 80%
Sizing Factor 0.8
Pump Connected Load 0.5  W/m² 0.05  W/ft²


Supply Fan Occ. Period 3200  hrs./year
Supply Fan Unocc. Period 5560  hrs./year
Supply Fan Energy Consumption 0.0  kWh/m².yr


Exhaust Fan Occ. Period 3500  hrs./year
Exhaust Fan Unocc. Period 5260  hrs./year
Exhaust Fan Energy Consumption 0.6  kWh/m².yr


Condenser Pump Energy Consumption 0.0  kWh/m².yr
Cooling Tower /Condenser Fans Energy Consumption 0.0  kWh/m².yr


Circulating Pump Yearly Operation 5000  hrs./year
Circulating Pump Energy Consumption 1.0  kWh/m².yr


Fans and Pumps Maintenance Annual  Maintenance Tasks Incidence Frequency
( % ) ( years)


Inspect/Service Fans & Motors
Inspect/Adjust Belt Tension on Fan Belts
Inspect/Service Pump & Motors EUI kWh/ft².yr 0.2


MJ/m².yr 5.8
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NEW BUILDINGS: SIZE: VINTAGE: REGION:
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Baseline


EUI SUMMARY


TOTAL  ALL  END-USES: Electricity: 10.0 kWh/ft².yr 386.5 MJ/m².yr Gas: 5.0 kWh/ft².yr 195.4 MJ/m².yr


END USE: kWh/ft².yr MJ/m².yr END USE: Electricity Gas
SUITE LIGHTING 0.8 29.5 kWh/ft².yr MJ/m².yr kWh/ft².yr MJ/m².yr
CORRIDORS/COMMON AREAS 2.1 80.3 SPACE HEATING 3.2 125.5 2.5 95.1
OTHER (HIGH BAY) LIGHTING 0.0 0.0 SPACE COOLING 0.0 0.7 0.0 0.0
APPLIANCES, TV ENTERTAINMENT 1.6 60.1 SERVICE HOT WATER 0.6 22.5 2.6 100.3
HVAC ELECTRICITY 0.2 5.8 COOKING APPLIANCES STOV 0.5 18.0 0.0 0.0
RESIDENTIAL REFRIGERATOR 0.7 27.0
MISCELLANEOUS EQUIPMENT 0.4 17.0
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Name


DHW - Pre-Rinse Spray Valve (new) All small, medium & large new I 0.2 939 15.4
DHW - Pre-Rinse Spray Valve (existing) All small, medium & large existing F 0.3 904 10.0
Commercial Food Preparation - Gas Broilers All small, medium & large existing & new I 0.3 1,726 9.6
Ultra Efficient Building Design to 60% Below Current Practice (large) All large new I 1.4 1,609,017 9.0
High Efficiency Boilers (Existing) - Near-Condensing All medium & large existing I 1.1 48,158 5.0
DHW - High Efficiency Condensing DHW Boiler All large existing & new I 1.4 2,165 4.5
High Efficiency Boilers (New) - Near-Condensing All medium & large new I 1.4 29,532 4.0
Commercial Food Preparation - Gas Ranges All small, medium & large existing & new I 0.9 1,951 3.4
Demand Controlled Ventilation (large) Interior large existing F 1.3 19,942 3.3
DHW - High Efficiency Condensing DHW Heaters All medium & large existing & new I 1.6 2,165 2.1
Energy Efficient Building Design to 30% Below Current Practice (large) All large new I 5.9 238,752 1.9
Energy Efficient Building Design to 30% Below Current Practice (medium)All small and medium new I 6.0 80,657 1.9
Improved Building Operations - "Next Generation" BAS All large existing F 4.9 40,596 1.5
DHW - Instantaneous Hot Water Heaters All restaurants & med hotels existing & new I 2.5 1,058 1.5
High Efficiency Boilers (Existing) - Condensing All medium & large existing I 4.2 21,630 1.3
DHW - Drainwater Heat Recovery (New) All rest, large hotels, nursing homes, hospitals new I 3.6 3,885 1.2
Improved Building Operations - Building Recommissioning All medium & large existing F 6.1 20,596 1.2
High Efficiency Boilers (New) - Condensing All medium & large new I 4.6 10,352 1.2
DHW - Drainwater Heat Recovery (Existing) All rest, large hotels, nursing homes, hospitals existing F 4.2 885 1.0
High-Performance Glazings (New) - HIT Windows All large new I 11.7 -4,339 1.0
Demand Controlled Ventilation (medium) Interior medium existing F 6.3 -1,439 0.9
Commercial Food Preparation - Gas Fryers All small, medium & large existing & new I 5.1 -526 0.6
High Efficiency Rooftop Units - Modulating All small & medium existing I 13.1 -29,959 0.4
High-Performance Glazings (Existing)  - Energy Star Windows All large existing I 19.5 -71,926 0.3
High-Performance Building Envelopes - Gas-Filled Wall Panels All large new I 24.9 -93,645 0.2
Increased Roof Insulation for Flat Roofs All small & medium low-rise existing I 25.1 -43,804 0.2
High-Performance Glazings (Existing) - HIT Windows All large existing I 29.1 -259,842 0.2
High-Performance Building Envelopes - Vacuum Panel Insulation All large new I 103.6 -568,374 0.1


 


Exhbit 4.4 Summary of Measures TRC Screening Results


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC 
[ $ ]


B/C 
Ratio


Service 
Area(s)


Sub Sector(s)
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Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 5.756 5.685 5.716 5.782 5.102 5.041 5.031 4.978
Lower Mainland 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782
Interior 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ M. Life (yrs) LM VI Interior


Service Area
Vancouver Island 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94 10 53.56 54.04 49.65
Lower Mainland 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94 15 52.51 52.98 48.67
Interior 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94 20 51.70 52.16 47.92


25 51.04 51.50 47.32


 Provided by BCH


Natural Gas     
$/MJ


Electricity     
$/MJ


Natural Gas     
$/MJ


Electricity     
$/MJ


Natural Gas     
$/MJ


Electricity     
$/MJ


Vancouver Island $0.0132 $0.0169 $0.0113 $0.0135 $0.0094 $0.0135
Lower Mainland $0.0105 $0.0169 $0.0099 $0.0135 $0.0087 $0.0135
Interior $0.0104 $0.0169 $0.0098 $0.0135 $0.0086 $0.0135


Customer EnergyTax 
Rate (%)


Discount Rate 8.0%


1 1 1


Marginal Cost of New Supply - By Load Shape, Service Area and Measure Life


Marginal Cost of New Supply - By Load Shape, Service Area and Measure Life - CPR version with losses


Residential Commercial Manufacturing


Customer Energy Prices


Electricity


$/MWh


Load Shape
Natural Gas


Load Shape
Peaky (e.g., space heat) Flat (e.g., DHW)


Peaky (e.g., space heat) Flat (e.g., DHW)


Marbek Resource Consultants Commercial Page E-2







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1 Medium Commercial 2,634,525                  -   2,436,936 0 I $56,000 $0 25 197,589 0 197,589 $2,232.76 25.1 -$43,804 0.2


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 Medium Commercial 2,634,525                  -   2,436,936 0 I $56,000 $0 25 197,589 0 197,589 $1,955.15 28.6 -$41,278 0.3


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 Medium Commercial 2,634,525                  -   2,436,936 0 I $56,000 $0 25 197,589 0 197,589 $1,934.60 28.9 -$41,278 0.3


2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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l  
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&
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r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Add Additional Roof Insulation to Existing Low Rise  Commercial Buildings at Time of Roof Replacement -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Increased Insulation For Flat Roofs


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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if


e 
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Add Additional Roof Insulation to Existing Low Rise  Commercial Buildings at Time of Roof Replacement -


Discount Rate


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Increased Insulation For Flat Roofs


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Increased Insulation For Flat Roofs
- Add Additional Roof Insulation to Existing Low Rise  Commercial Buildings at Time of Roof Replacement -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Adding an additional 50 mm (2 inches) of insulation at the time of roof replacement in medium commercial buildings will save between 5 and 10% of the total space heating energy use 
based on the results from CEEAM simulations of medium schools and non-food retail buildings.  The energy savings are equivalent to a reduction of 20 to 40 MJ/m².yr by increasing the roof 
insulation from R20 which is assumed to be the current level of current practice for reroofing existing flat BU roof to R28.


The incremental cost used in the analysis is for material only since the analysis assumes the need for re-roofing. The cost of additional styrofoam insulation is assumed to be $0.40/ft².inch. 
Total cost for 2 additional inches covering 6,505 m² is $56,000.


The existing commercial building is based on a building size of 6,505 m² (~70,000 ft²) and a total natural gas energy intensity of 450 MJ/m².yr (11.6 ekWh/ft².yr) of which 405 MJ/m².yr  is 
space heating and 45 MJ/m².yr is SHW.


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1
Existing Large Commercial Upgrade 1 
Double low e-+ argon + Ins spacer - 
Uvalue 0.36 (R2.8)


6,497,750                 -   6,042,908 0 I $100,000 $0 25 454,843 0 454,843 $5,139.72 19.5 -$71,926 0.3


2
Existing Large Commercial Upgrade 2 
HIT window Uvalue 0.25 (R4)


6,497,750                 -   5,523,088 0 I $320,000 $0 25 974,663 0 974,663 $11,013.69 29.1 -$259,842 0.2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
Existing Large Commercial Upgrade 1 
Double low e-+ argon + Ins spacer - 
Uvalue 0.36 (R2.8)


6,497,750                 -   6,042,908 0 I $100,000 $0 25 454,843 0 454,843 $4,500.67 22.2 -$66,110 0.3


2
Existing Large Commercial Upgrade 2 
HIT window Uvalue 0.25 (R4)


6,497,750                 -   5,523,088 0 I $320,000 $0 25 974,663 0 974,663 $9,644.29 33.2 -$247,378 0.2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
Existing Large Commercial Upgrade 1 
Double low e-+ argon + Ins spacer - 
Uvalue 0.36 (R2.8)


6,497,750                 -   6,042,908 0 I $100,000 $0 25 454,843 0 454,843 $4,453.36 22.5 -$66,110 0.3


2
Existing Large Commercial Upgrade 2 
HIT window Uvalue 0.25 (R4)


6,497,750                 -   5,523,088 0 I $320,000 $0 25 974,663 0 974,663 $9,542.92 33.5 -$247,378 0.2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


The above savings are based on CEEAM simulations. The incremental cost of the super double windows is $3/ft² of window area.  This is equivalent to a cost of $0.50/ft² of floor area for 
the archetype building. The incremental cost of the HIT window from Visionwall Technology ranges from 8 to $13/ft² of window area. This is equivalent to a cost of $1.20 to $2.00/ft² of floor 
area for the archetype building. 


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)
Natural Gas Electricity


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas Electricity


Natural Gas - Replacing Glazing in High WWR Buildings with HP Glazing at Time of Replacement in Existing Buildings


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazings (Existing)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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cr
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ta
l  


   
O


 
&
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($
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r)
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Replacing Glazing in High WWR Buildings with HP Glazing at Time of Replacement in Existing Buildings


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazings (Existing)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Glazings (Existing)
- Replacing Glazing in High WWR Buildings with HP Glazing at Time of Replacement in Existing Buildings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact
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l  
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/y


r)


The size of the existing large commercial building is derived based on the average consumption per customer for all large commercial customers. Using an average space heating and 
SHW energy intensity of 390 MJ/m².yr (10 ekWh/ft².yr) results in a building size of 18,565 m² (~200,000 ft²) of which 350 MJ/m².yr  is space heating and 40 MJ/m².yr is SHW.


The analysis is applied to large commercial buildings with high window-wall ratios (WWR) ratios of 0.3 to 0.5. The savings are based on the large office archetype with a WWR of 0.38 and 
an upgrade at the time of replacement from double 6/12/6 Uvalue 0.40 (R2.5) to super double with a Uvalue 0.36 (R2.8)  and HIT windows with a Uvalue of 0.25 (R4). Savings are 
estimated to be as follows:
- 7% reduction in space heating energy use for the super double windows
- 15% savings in space heating energy use for the high insulation technology (HIT) windows


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
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Measure  
Total 


Resource 
Cost
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1
New Large Commercial Upgrade 2 HIT 
window Uvalue 0.25 (R4)


4,269,950 10,800,000 3,629,458 10,260,000 I $160,000 $0 25 640,493 540,000 1,180,493 $14,527.57 11.0 -$12,530 0.9


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
New Large Commercial Upgrade 2 HIT 
window Uvalue 0.25 (R4)


4,269,950 10,800,000 3,629,458 10,260,000 I $160,000 $0 25 640,493 540,000 1,180,493 $13,627.67 11.7 -$4,339 0.97


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
New Large Commercial Upgrade 2 HIT 
window Uvalue 0.25 (R4)


4,269,950 10,800,000 3,629,458 10,260,000 I $160,000 $0 25 640,493 540,000 1,180,493 $13,561.06 11.8 -$4,339 0.97


2


3 etc


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R
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Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas


Discount Rate


- HIT Windows Option as an Upgrade in High WWR Buildings for New Construction -


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazing (New)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - HIT Windows Option as an Upgrade in High WWR Buildings for New Construction -


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazing (New)


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Glazing (New)
- HIT Windows Option as an Upgrade in High WWR Buildings for New Construction -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact
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The new large commercial building is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 270 MJ/m².yr (7 ekWh/ft².yr) of which 230 MJ/m².yr  is space 
heating and 40 MJ/m².yr is SHW.


The analysis is applied to large commercial buildings with high window-wall ratios (WWR) of 0.3 to 0.5. The savings are based on the large office archetype with a WWR of 0.38 and an upgrade 
at the time of replacement from double 6/12/6 Uvalue 0.40 (R2.5) to HIT windows with a Uvalue of 0.25 (R4).  Savings are estimated to be in the range of 15% of the space heating energy use 
based on CEEAM simulations.


The incremental cost of high insulation technology (HIT) windows from Visionwall Technology range from 8 to $13/ft² of window area. This is equivalent to a cost of $1.20 to $2.00/ft² of floor area 
for the archetype building. For new construction the cost is assumed to be half this value.  This is based on the assumption that the use of HIT windows in new construction is for very high 
performance construction that will employ an IDP with equipment cost trade-offs from equipment downsizing.  The cost savings from equipment downsizing amount to half of the incremental costs 
of the better equipment and windows.  See "Integrated Designs and HVAC Equipment Sizing", in the September 2004 issue of the ASHRAE Journal.  For new construction 5% additional electrical 


savings attributable to the improved envelope design are also included in the analysis which are equivalent to 29 MJ/m2.yr (0.75kWh/ft2.yr


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1
New Large Commercial Upgrade 1 Gas 
Filled Panels to R30


4,269,950                 -   3,842,955 0 I $120,000 $0 25 426,995 0 426,995 $4,825.04 24.9 -$93,645 0.2


2
New Large Commercial Upgrade 2 
Vacuum Panel Insulation to R40


4,269,950                 -   3,757,556 0 I $600,000 $0 25 512,394 0 512,394 $5,790.05 103.6 -$568,374 0.1


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
New Large Commercial Upgrade 1 Gas 
Filled Panels to R30


4,269,950                 -   3,842,955 0 I $120,000 $0 25 426,995 0 426,995 $4,225.12 28.4 -$88,185 0.3


2
New Large Commercial Upgrade 2 
Vacuum Panel Insulation to R40


4,269,950                 -   3,757,556 0 I $600,000 $0 25 512,394 0 512,394 $5,070.14 118.3 -$561,822 0.1


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
New Large Commercial Upgrade 1 Gas 
Filled Panels to R30


4,269,950                 -   3,842,955 0 I $120,000 $0 25 426,995 0 426,995 $4,180.71 28.7 -$88,185 0.3


2
New Large Commercial Upgrade 2 
Vacuum Panel Insulation to R40


4,269,950                 -   3,757,556 0 I $600,000 $0 25 512,394 0 512,394 $5,016.85 119.6 -$561,822 0.1


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Building Envelopes
- High Performance Building Envelopes for New Commercial Construction -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 
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Annual Cost 
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In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
CostNatural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Building Envelopes
Natural Gas - High Performance Building Envelopes for New Commercial Construction -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M
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Annual Energy Svg 
(MJ/yr)


Participant Impact
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(Yrs)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Building Envelopes


Measure  
Total 


Resource 
Cost


Natural Gas - High Performance Building Envelopes for New Commercial Construction -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


GFP have a suggested cost of US$0.70/ft² based on research work from LBL Building Technology Program (Brent Griffish).  A cost of Can$1/ft² per inch has been used. Typical new 
construction wall insulation ranges from  R12 to R16. This will require 2 inches of GFP to reach R30. The incremental cost  will be approximately $120,000 for a 20-storey 200,000 ft² high rise 
building.


Costs of VPI are estimated to be roughly 10 to 20 times higher than traditional fiberglass and rigid insulation. A cost of $10/ft²  is assumed in this analysis. The incremental cost will be 
approximately $600,000 for a 20-storey 200,000 ft² high rise building.


The new large commercial building is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 270 MJ/m².yr (7 ekWh/ft².yr) of which 230 MJ/m².yr  is 
space heating and 40 MJ/m².yr is SHW.


Energy savings from using Gas Filled Panels (GFP) and Vacuum Panel Insulation (VPI) are from the ability to construct walls with higher levels of insulation  without an increase in the wall 
thickness. GFP can provide insulation levels of R7/inch with argon filling. VPI can achieve levels of R30/inch.  Energy savings are based on CEEAM simulations and are as follows:


- GFP walls will achieve savings of 8 to 14%  in space heating energy use based on improving the wall insulation from a range of R12 to R16 in current construction to R30. A 10% reduction in 
space heating (35 MJ/m² ) is assumed.


- VPI walls will achieve savings of 10 to 16% in space heating energy use based on improving the wall insulation from a range of R12 to R16 in current construction to R40.  A 12% reduction in 


space heating (42 MJ/M2) is assumed
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1 New Large Office 5,012,550 13,536,000 3,508,785 11,505,600 I $259,910 $0 25 1,503,765 2,030,400 3,534,165 $44,402.94 5.9 $238,752 1.9


2 New Medium Office 1,829,250 4,723,920 1,280,475 4,015,332 I $94,850 $0 25 548,775 708,588 1,257,363 $15,767.10 6.0 $80,657 1.9


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 New Large Office 5,012,550 13,536,000 3,508,785 11,505,600 I $259,910 $0 25 1,503,765 2,030,400 3,534,165 $42,290.15 6.1 $257,982 2.0


2 New Medium Office 1,829,250 4,723,920 1,280,475 4,015,332 I $94,850 $0 25 548,775 708,588 1,257,363 $14,996.07 6.3 $87,675 1.9


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 New Large Office 5,012,550 13,536,000 3,508,785 11,505,600 I $259,910 $0 25 1,503,765 2,030,400 3,534,165 $42,133.76 6.2 $257,982 2.0


2 New Medium Office 1,829,250 4,723,920 1,280,475 4,015,332 I $94,850 $0 25 548,775 708,588 1,257,363 $14,938.99 6.3 $87,675 1.9


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


 


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - New Building Construction 30% Below Current Practice -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 30% Below Current Practice


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - New Building Construction 30% Below Current Practice -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 30% Below Current Practice


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  New Building Construction 30% Below Current Practice
- New Building Construction 30% Below Current Practice -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


The new large office building is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 270 MJ/m².yr (7 ekWh/ft².yr) of which 230 MJ/m².yr  is space heating 
and 40 MJ/m².yr is SHW.


The new medium office building is based on a building size of 6,775 m² (~72,900 ft²) and a total natural gas energy intensity of 270 MJ/m².yr (7 ekWh/ft².yr) of which 230 MJ/m².yr  is space heating 
and 40 MJ/m².yr is SHW.


Savings of 30% in natural gas use are assumed from the use of high efficiency boiler, better thermal envelope (wall and windows) and use of heat recovery and/or DCV control strategies. Additional 
electricity savings of ~15% are assumed from efficient lighting designs. This is equivalent to 22 kWh/m².yr (2 kWh/ft².yr).


The incremental cost is assumed to range from 0.5 to 2% of total construction cost or $5/m² to $22/m² ($0.5/ft² to $2.0/ft²). An average cost of $14/m² is assumed for both large office and medium 
office scenarios.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1 New Large Office 5,012,550 13,536,000 2,005,020 5,414,400 I $200,000 $0 25 3,007,530 8,121,600 11,129,130 $143,626.69 1.4 $1,609,017 9.0


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 New Large Office 5,012,550 13,536,000 2,005,020 5,414,400 I $200,000 $0 25 3,007,530 8,121,600 11,129,130 $139,401.11 1.4 $1,647,478 9.2


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 New Large Office 5,012,550 13,536,000 2,005,020 5,414,400 I $200,000 $0 25 3,007,530 8,121,600 11,129,130 $139,088.33 1.4 $1,647,478 9.2


2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - Ultra High Performance New Building Construction 60% Below Current Practice -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 60% Below Current Practice


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - Ultra High Performance New Building Construction 60% Below Current Practice -


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 60% Below Current Practice


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  New Building Construction 60% Below Current Practice
- Ultra High Performance New Building Construction 60% Below Current Practice -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


The new large office building is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 270 MJ/m².yr (7 ekWh/ft².yr) of which 230 MJ/m².yr  is space heating 
and 40 MJ/m².yr is SHW.


Savings of 60% in natural gas and electricity energy use are assumed based on an ultra low performance displacement ventilation design. This design requires an extremely well insulated envelope 
that includes HIT windows (Rvalue >4), high Rvalue opaque walls and use of high efficiency condensing heating plants and condensing DHW heaters. Additional  electricity savings of 60% are also 
assumed based on ultra low LPD lighting designs that include daylighting control and very low fan energy use from the displacement ventilation design.


The incremental cost is assumed to be equal to 1% of total construction cost or ~$1/ft². While IDP designs that are 25 to 40% better than current practice exhibit incremental costs of 1 to 3%, high 
performance designs (similar to C-2000) often display no incremental costs because of the "tunnelling through the cost barrier" effect that occurs with equipment downsizing trade-offs present with 
very high performance designs.


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1


Large Commercial Upgrade 1 High 
Efficiency Boiler 85% Et -  Baseline boiler 
80% Et (68% seasonal efficiency) - High 
efficiency boiler 85% Et (80% seasonal 
efficiency)


6,497,750                  -   5,523,088 0 I $12,000 $0 25 974,663 0 974,663 $11,013.69 1.1 $48,158 5.0


2


Large Commercial Upgrade 2 
Condensing Boiler 94% Et  - Baseline 
boiler 80% Et (68% seasonal efficiency) - 
High efficiency condensing boiler 94% Et 
(89% seasonal efficiency)


6,497,750                  -   4,964,573 0 I $73,000 $0 25 1,533,177 0 1,533,177 $17,324.90 4.2 $21,630 1.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Large Commercial Upgrade 1 High 
Efficiency Boiler 85% Et -  Baseline boiler 
80% Et (68% seasonal efficiency) - High 
efficiency boiler 85% Et (80% seasonal 
efficiency)


6,497,750                  -   5,523,088 0 I $12,000 $0 25 974,663 0 974,663 $9,644.29 1.2 $60,622 6.1


2


Large Commercial Upgrade 2 
Condensing Boiler 94% Et  - Baseline 
boiler 80% Et (68% seasonal efficiency) - 
High efficiency condensing boiler 94% Et 
(89% seasonal efficiency)


6,497,750                  -   4,964,573 0 I $73,000 $0 25 1,533,177 0 1,533,177 $15,170.79 4.8 $41,237 1.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Large Commercial Upgrade 1 High 
Efficiency Boiler 85% Et -  Baseline boiler 
80% Et (68% seasonal efficiency) - High 
efficiency boiler 85% Et (80% seasonal 
efficiency)


6,497,750                  -   5,523,088 0 I $12,000 $0 25 974,663 0 974,663 $9,542.92 1.3 $60,622 6.1


2


Large Commercial Upgrade 2 
Condensing Boiler 94% Et  - Baseline 
boiler 80% Et (68% seasonal efficiency) - 
High efficiency condensing boiler 94% Et 
(89% seasonal efficiency)


6,497,750                  -   4,964,573 0 I $73,000 $0 25 1,533,177 0 1,533,177 $15,011.34 4.9 $41,237 1.6


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


For the HE boilers, the baseline peak load estimated to be 20 to 25 btu/hr/sqft based on heat loss model - we used 25 btu/hr/sqft to allow for redundancy, and a 5% size reduction.
For the condensing boilers, the baseline peak load estimated to be 20 to 25 btu/hr/sqft based on heat loss model - we used 25 btu/hr/sqft to allow for redundancy, and a 10% size reduction .


The baseline seasonal efficiency is 68% as per Terasen Gas Boiler Program results.
The condensing boiler seasonal efficiency is 89% since in a retrofit application, the boiler typically does not operate in a condensing mode during the coldest periods
since the heat exchangers are typically designed for 180 deg F and a 20 deg F delta T.


The boiler costs are as follows:
- Standard efficiency atmospheric boiler at $7/kBtu as per Terasen Gas
- High efficiency at $10/kBtu as per supplier information
- High efficiency condensing at $24/kBtu as per Terasen Gas


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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 L
if
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)


Annual Energy Svg (MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - Existing Standard Efficiency Atmospheric Boiler Replacement with High Efficiency and Condensing Boilers -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (Existing)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y
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)


Annual Energy Svg (MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - Existing Standard Efficiency Atmospheric Boiler Replacement with High Efficiency and Condensing Boilers -


Discount Rate


Measure  
Total 


Resource 
Cost


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (Existing)


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Boilers (Existing)
- Existing Standard Efficiency Atmospheric Boiler Replacement with High Efficiency and Condensing Boilers -


Simple 
Payback 


(Yrs)


Annual Energy Svg (MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


The size of the existing large commercial building is derived based on the average consumption per customer for all large commercial customers. Using an  average space heating and SHW 
energy intensity of 390 MJ/m².yr (10 ekWh/ft².yr) results in a building size of 18,565 m² (~200,000 ft²) of which 350 MJ/m².yr  is space heating and 40 MJ/m².yr is SHW. 


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
if


e 
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rs
)


Natural Gas
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1


Large Commercial Upgrade 1 High 
Efficiency Boiler 85% Et  - Baseline boiler 
80% Et (68% seasonal efficiency) High 
efficiency boiler 85% Et (80% seasonal 
efficiency)


4,269,950                  -   3,629,458 0 I $10,000 $0 25 640,493 0 640,493 $7,237.57 1.4 $29,532 4.0


2


Large Commercial Upgrade 2 
Condensing Boiler 90% Et - Baseline boiler 
80% Et (68% seasonal efficiency) High 
efficiency condensing boiler 94% Et (92% 
seasonal efficiency)


4,269,950                  -   3,156,050 0 I $58,400 $0 25 1,113,900 0 1,113,900 $12,587.07 4.6 $10,352 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Large Commercial Upgrade 1 High 
Efficiency Boiler 85% Et  - Baseline boiler 
80% Et (68% seasonal efficiency) High 
efficiency boiler 85% Et (80% seasonal 
efficiency)


4,269,950                  -   3,584,649 0 I $10,000 $0 25 685,301 0 685,301 $6,781.05 1.5 $41,062 5.1


2


Large Commercial Upgrade 2 
Condensing Boiler 90% Et - Baseline boiler 
80% Et (68% seasonal efficiency) High 
efficiency condensing boiler 94% Et (92% 
seasonal efficiency)


4,269,950                  -   3,156,050 0 I $58,400 $0 25 1,113,900 0 1,113,900 $11,022.04 5.3 $24,597 1.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Large Commercial Upgrade 1 High 
Efficiency Boiler 85% Et  - Baseline boiler 
80% Et (68% seasonal efficiency) High 
efficiency boiler 85% Et (80% seasonal 
efficiency)


4,269,950                  -   3,584,649 0 I $10,000 $0 25 685,301 0 685,301 $6,709.78 1.5 $41,062 5.1


2


Large Commercial Upgrade 2 
Condensing Boiler 90% Et - Baseline boiler 
80% Et (68% seasonal efficiency) High 
efficiency condensing boiler 94% Et (92% 
seasonal efficiency)


4,269,950                  -   3,156,050 0 I $58,400 $0 25 1,113,900 0 1,113,900 $10,906.19 5.4 $24,597 1.4


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


The baseline seasonal efficiency is 68% as per Terasen Gas Boiler Program results.
The condensing boiler seasonal efficiency is 92% as per Terasen Gas Boiler Program results.


For the HE boilers, the baseline peak load estimated to be 15 to 20 btu/hr/sqft based on heat loss model - we used 20 btu/hr/sqft to allow for redundancy, and a 5% size reduction.
For the condensing boilers, the baseline peak load estimated to be 15 to 20 btu/hr/sqft based on heat loss model - we used 20 btu/hr/sqft to allow for redundancy, and a 10% size reduction .


- Standard efficiency atmospheric boiler at $7/kBtu as per Terasen Gas
- High efficiency at $10/kBtu as per supplier information
- High efficiency condensing at $24/kBtu as per Terasen Gas


The new large commercial building is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 270 MJ/m².yr (7 ekWh/ft².yr) of which 230 MJ/m².yr  is space 
heating and 40 MJ/m².yr is SHW.


The boiler costs are shown as follows:


The life of the boiler is assumed to be 25 to 30 years based on information from the 2003 ASHRAE HVAC Applications, Chapter 36, Table 3, page 36.3. A life of 25 years is used in the analysis.


Measure  
Total 


Resource 
Cost B
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Annual Energy Svg (MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)
Natural Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental
Natural Gas Electricity Natural Gas Electricity


Natural Gas - High Efficiency and Condensing Boiler Options for New Construction -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (New)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr
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ta
l  


   
O


 
&


 M
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r)
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Annual Energy Svg (MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - High Efficiency and Condensing Boiler Options for New Construction -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (New)


B
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Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Boilers (New)
- High Efficiency and Condensing Boiler Options for New Construction -


Simple 
Payback 


(Yrs)


Annual Energy Svg (MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1
Large Commercial Upgrade 1 - Building 
Recommissioning


6,497,750 10,800,000 6,010,419 9,990,000 F $100,000 $0 10 487,331 810,000 1,297,331 $16,441.84 6.1 $20,596 1.2


2
Large Commercial Upgrade  2 - Next 
Generation BAS


6,497,750 10,800,000 6,010,419 9,990,000 F $80,000 $0 10 487,331 810,000 1,297,331 $16,441.84 4.9 $40,596 1.5


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
Large Commercial Upgrade 1 - Building 
Recommissioning


6,497,750 10,800,000 6,010,419 9,990,000 F $100,000 $0 10 487,331 810,000 1,297,331 $15,757.14 6.3 $24,559 1.2


2
Large Commercial Upgrade  2 - Next 
Generation BAS


6,497,750 10,800,000 6,010,419 9,990,000 F $80,000 $0 10 487,331 810,000 1,297,331 $15,757.14 5.1 $44,559 1.6


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
Large Commercial Upgrade 1 - Building 
Recommissioning


6,497,750 10,800,000 6,010,419 9,990,000 F $100,000 $0 10 487,331 810,000 1,297,331 $15,706.46 6.4 $24,559 1.2


2
Large Commercial Upgrade  2 - Next 
Generation BAS


6,497,750 10,800,000 6,010,419 9,990,000 F $80,000 $0 10 487,331 810,000 1,297,331 $15,706.46 5.1 $44,559 1.6


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Upgrade 1 - Recommissioning


The cost of an upgraded BAS can range from 30  to 50 cents/ft². An average cost of 40 cents/ft² is assumed in this analysis.


The cost for recommissioning ranges from 40 to 60 cents/ft² (Recommissioning Options Paper, Marbek 2002). A cost of 50 cents/ft² is used in this analysis.


The size of the existing large commercial building is derived based on the average consumption per customer for all large commercial customers. Using an average space heating and SHW 
energy intensity of 390 MJ/m².yr (10 ekWh/ft².yr) results in a building size of 18,565 m² (~200,000 ft²) of which 350 MJ/m².yr  is space heating and 40 MJ/m².yr is SHW.


Building recommissioning is assumed to save between 5 to 10% of space heating energy use through adjustment of OA dampers, institution of better reset schedules in air handling units 
and adjustment of VAV boxes and room controls. Electrical energy savings of 5 to 10% are also achieved from reduced HVAC equipment operation. A 7.5% savings is assumed in this 
analysis.


Upgrade 2 - Next Generation BAS
Installation of a BAS second generation system that includes a new front-end, new control strategies and revamped control strategies is assumed to save between 5 to 10% of space heating 
energy use by reinstituting equipment shutdown schedules, improved control reset schedules and temperature setback.  Electrical energy savings of 5 to 10% can also be achieved from 
reduced and optimized operation of HVAC equipment.


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - Recommissioning and Next Generation BAS in Existing Buildings -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Improved Building Operations


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Natural Gas - Recommissioning and Next Generation BAS in Existing Buildings -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Improved Building Operations


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Improved Building Operations
- Recommissioning and Next Generation BAS in Existing Buildings -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


15


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


15


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1 Large Commercial 6,497,750                  -   6,010,419 0 F $5,850 $325 15 487,331 0 487,331 $4,446.46 1.3 $19,942 3.3


2 Medium Commercial 2,634,525                  -   2,436,936 0 F $9,600 $400 15 197,589 0 197,589 $1,534.60 6.3 -$1,439 0.9


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


on the installation of DVC on 6 to 7 AHU systems ($900 per DCV module)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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l  
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M
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Demand Controlled Ventilation for Existing Buildings -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Demand Controlled Ventilation


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Demand Controlled Ventilation for Existing Buildings -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Demand Controlled Ventilation


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Demand Controlled Ventilation
- Demand Controlled Ventilation for Existing Buildings -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


For large commercial buildings with a BAS the cost of implementing DCV is assumed to be in the range of $5,400 to $6,300 based on the installation of DVC on 6 to 7 AHU systems ($900 


The size of the existing large commercial building is derived based on the average consumption per customer for all large commercial customers. Using an  average space heating and SHW 
energy intensity of 390 MJ/m².yr (10 ekWh/ft².yr) results in a building size of 18,565 m² (~200,000 ft²) of which 350 MJ/m².yr  is space heating and 40 MJ/m².yr is SHW.


The existing medium commercial building is based on a building size of 6,505 m² (~70,000 ft²) and a total natural gas energy intensity of 450 MJ/m².yr (11.6 ekWh/ft².yr) of which 405 
MJ/m².yr  is space heating and 45 MJ/m².yr is SHW


DCV is mainly applicable to existing large and medium commercial buildings in the interior of BC where there is a sufficient ventilation heating load


Demand Controlled Ventilation is assumed to reduce overall space heating requirements by 5 to 10% in  large commercial buildings.  AHUs in these buildings employ  mixed air control 
strategies which blend OA with RA and minimize the need for heating ventilation at low OA temperatures. For this reason, DCV only achieve energy savings when the OA dampers are at 
minimum.  A value of 10% savings is assumed in large commercial.  Similarly medium commercial buildings that are typically equipped with package heat-cool units will realize savings levels 
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1


Medium Commercial Upgrade 1 
Modulating RTU 83% Et - Baseline RTU 
80% Et (70% seasonal efficiency) 
Modulating RTU 83% Et (80% seasonal 
efficiency)


2,634,525 5,796,000 2,305,209 5,765,760 I $54,000 $0 20 329,316 30,240 359,556 $4,129.51 13.1 -$29,959 0.4


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Medium Commercial Upgrade 1 
Modulating RTU 83% Et - Baseline RTU 
80% Et (70% seasonal efficiency) 
Modulating RTU 83% Et (80% seasonal 
efficiency)


2,634,525 5,796,000 2,305,209 5,765,760 I $54,000 $0 20 329,316 30,240 359,556 $3,666.82 14.7 -$26,157 0.5


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Medium Commercial Upgrade 1 
Modulating RTU 83% Et - Baseline RTU 
80% Et (70% seasonal efficiency) 
Modulating RTU 83% Et (80% seasonal 
efficiency)


2,634,525 5,796,000 2,305,209 5,765,760 I $54,000 $0 20 329,316 30,240 359,556 $3,632.57 14.9 -$26,157 0.5


2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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l  
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&
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M
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su
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Existing Rooftop Heat-Cool Unit Replacement with High Efficiency Modulating Roof Top Units-


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Modulating Rooftop Units


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Existing Rooftop Heat-Cool Unit Replacement with High Efficiency Modulating Roof Top Units-


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Modulating Rooftop Units


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Modulating Rooftop Units
- Existing Rooftop Heat-Cool Unit Replacement with High Efficiency Modulating Roof Top Units-


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


The existing medium commercial building is based on a building size of 6,505 m² (~70,000 ft²) and a total natural gas energy intensity of 450 MJ/m².yr (11.6 ekWh/ft².yr) of which 405 
MJ/m².yr  is space heating and 45 MJ/m².yr is SHW.


Modulating rooftop heat-cool units are assumed to maintain their efficiency near the steady state value. In addition, the units are better insulated and exhibit lower heat losses from the 
enclosure. The heat loss through the RTUs enclosure is assumed to be 3% compared to 5% for a standard unit.


There are additional electricity savings from a more efficient A/C section. It is assumed that these units will operate with an  EER of 10.5 vs. 9.5 for baseline units (COP of 3.1 vs. 2.8) .  This 
is equivalent to a 10%  increase in cooling energy performance. Electricity savings are estimated to be approximately 30,240 MJ/yr (8,400 kWh/yr). 


The typical cost of a gas heat-cool RTU equipped with an economizer is approximately $1,200/Ton based on estimates from the RS Means Mechanical Cost Data. A modulating rooftop unit 
has an incremental cost that ranges from $150 to $500/Ton based on discussion with distributors and information from the literature. A price of $300/Ton is used in this analysis. Based on a 
total capacity estimated to be 180 Tons (@ 400 sq.ft../ton) the incremental cost is $54,000.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.005 $0.011


8.00%


1


Medium Commercial Upgrade 1 
Instantaneous Water Heater  - Baseline 
Induced-Draft Heater 0.6 Ef - Instantaneous 
80% Et 


292,725                  -   219,544 0 I $2,100 $0 15 73,181 0 73,181 $826.95 2.5 $1,058 1.5


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1


Medium Commercial Upgrade 1 
Instantaneous Water Heater  - Baseline 
Induced-Draft Heater 0.6 Ef - Instantaneous 
80% Et 


292,725                  -   219,544 0 I $2,100 $0 15 73,181 0 73,181 $724.13 2.9 $1,461 1.7


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1


Medium Commercial Upgrade 1 
Instantaneous Water Heater  - Baseline 
Induced-Draft Heater 0.6 Ef - Instantaneous 
80% Et 


292,725                  -   219,544 0 I $2,100 $0 15 73,181 0 73,181 $716.52 2.9 $1,461 1.7


2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


405 MJ/m².yr  is space heating and 45 MJ/m².yr is DHW


power vent  water heater.


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Instantaneous DHW Heaters
- Instantaneous Water Heaters for Medium Commercial DHW Use -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact
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l  
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 M
   


($
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous DHW Heaters
Natural Gas - Instantaneous Water Heaters for Medium Commercial DHW Use -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su
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(y
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous DHW Heaters


Measure  
Total 


Resource 
Cost


Natural Gas - Instantaneous Water Heaters for Medium Commercial DHW Use -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&
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($
/y


r)


M
ea


su
re


 L
if


e 
(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


The life of instantaneous water heaters is reported to be in the range of 20 to 30 years. A life of 15 years has been used in this analysis since it more closely represents the life of a standard 


The existing medium commercial building is based on a building size of 6,505 m² (~70,000 ft²) and a total natural gas energy intensity of 450 MJ/m².yr (11.6 ekWh/ft².yr) of which 


The efficiency of an instantaneous water heater is assumed to be 80% compared to an energy factor of 0.6 for a power vent water heater.


The installed cost of a standard 100 Gal water heater equipped with a power vent is estimated to be $1,700 as per RS Means. 


The installed cost for an equivalent 4 USGPM commercial grade instantaneous water heater is estimated to be $3,800 as per supplier quote.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1
Large Hotel Upgrade 1 Condensing 
DHW Boiler  - Baseline boiler 75% Et - 
Condensing boiler 90% Et 


7,426,000                  -   6,188,333 0 I $17,000 $0 25 1,237,667 0 1,237,667 $13,985.63 1.2 $59,391 4.5


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
Large Hotel Upgrade 1 Condensing 
DHW Boiler  - Baseline boiler 75% Et - 
Condensing boiler 90% Et 


7,426,000                  -   6,188,333 0 I $17,000 $0 25 1,237,667 0 1,237,667 $12,246.71 1.4 $75,218 5.4


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1
Large Hotel Upgrade 1 Condensing 
DHW Boiler  - Baseline boiler 75% Et - 
Condensing boiler 90% Et 


7,426,000                  -   6,188,333 0 I $17,000 $0 25 1,237,667 0 1,237,667 $12,117.99 1.4 $75,218 5.4


2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


- Standard efficiency atmospheric boiler at  $7/kBtu as per Terasen Gas
- High efficiency condensing at $24/kBtu as per Terasen Gas


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - High Efficiency Condensing Boilers for Existing Customers with Large DHW Use -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Condensing DHW Boiler


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - High Efficiency Condensing Boilers for Existing Customers with Large DHW Use -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Condensing DHW Boiler


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Condensing DHW Boiler
- High Efficiency Condensing Boilers for Existing Customers with Large DHW Use -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr
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en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


The life of the boiler is assumed to be 25 to 30 years based on information from the 2003 ASHRAE HVAC Applications, Chapter 36, Table 3, page 36.3. A life of 25 years is used in the 
analysis.


The large hotel is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 790 MJ/m².yr (20 ekWh/ft².yr) of which 390 MJ/m².yr  is space heating and 
400 MJ/m².yr is DHW


Large condensing boilers for DHW applications are assumed to cost the same of similar boilers for space heating applications. The estimated costs are as follows:


The boiler size is based on a maximum hot water demand of 2.5 to 5 gph/suite and 200 suites  will be between 750,000 and 1.3 million Btu/hr. A 1 million Btu/hr input will be used as an 
average.


The operating efficiency of standard boilers is assumed to be in the range of 70 to 80% (avg 75%) while the operating efficiency of condensing boilers is assumed to be 90%.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1


Medium Commercial Upgrade 1 
Condensing Water Heater  - Baseline 
Induced-Draft Heater 0.6 Ef - Condensing 
DHW Heater 95% Et 


292,725                   -   184,879 0 I $2,000 $0 10 107,846 0 107,846 $1,218.66 1.6 $2,165 2.1


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Medium Commercial Upgrade 1 
Condensing Water Heater  - Baseline 
Induced-Draft Heater 0.6 Ef - Condensing 
DHW Heater 95% Et 


292,725                   -   184,879 0 I $2,000 $0 10 107,846 0 107,846 $1,067.14 1.9 $3,042 2.5


2


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Medium Commercial Upgrade 1 
Condensing Water Heater  - Baseline 
Induced-Draft Heater 0.6 Ef - Condensing 
DHW Heater 95% Et 


292,725                   -   184,879 0 I $2,000 $0 10 107,846 0 107,846 $1,055.92 1.9 $3,042 2.5


2


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 
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Cost B
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Condensing Water Heaters for Medium Commercial DHW Use -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  HE Condensing DHW Heaters


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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l  
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Condensing Water Heaters for Medium Commercial DHW Use -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  HE Condensing DHW Heaters


B
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  HE Condensing DHW Heaters
- Condensing Water Heaters for Medium Commercial DHW Use -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


The life of a condensing water heater is estimated to be 10 years.


The existing medium commercial building is based on a building size of 6,505 m² (~70,000 ft²) and a total natural gas energy intensity of 450 MJ/m².yr (11.6 ekWh/ft².yr) of which 405 
MJ/m².yr  is space heating and 45 MJ/m².yr is DHW.


The baseline technology is an 80 to 100 USG power vent tank heater with an energy factor of 0.6.


A 100 gallon condensing DHW tank heater is estimated to cost $3,700 and have an efficiency of 95% as per supplier information.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.005 $0.011


8.00%


1
Existing Restaurant/Tavern        Upgrade 
1 Pre-Rinse Spray Valve (Existing)  - 
Baseline: 15 Lpm


            57,000 27,672 F $100 $0 10 29,328 0 29,328 $331.41 0.3 $904 10.0


2
New Restarant/Tavern                Upgrade 
1 Pre-Rinse Spray Valve     (New)  - 
Baseline: 15 Lpm


            57,000 27,672 I $65 $0 10 29,328 0 29,328 $331.41 0.2 $939 15.4


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1
Existing Restaurant/Tavern        Upgrade 
1 Pre-Rinse Spray Valve (Existing)  - 
Baseline: 15 Lpm


            57,000 27,672 F $100 $0 10 29,328 0 29,328 $290.21 0.3 $1,039 11.4


2
New Restarant/Tavern                Upgrade 
1 Pre-Rinse Spray Valve     (New)  - 
Baseline: 15 Lpm


            57,000 27,672 I $65 $0 10 29,328 0 29,328 $290.21 0.2 $1,074 17.5


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1
Existing Restaurant/Tavern        Upgrade 
1 Pre-Rinse Spray Valve (Existing)  - 
Baseline: 15 Lpm


            57,000 27,672 F $100 $0 10 29,328 0 29,328 $287.16 0.3 $1,039 11.4


2
New Restarant/Tavern                Upgrade 
1 Pre-Rinse Spray Valve     (New)  - 
Baseline: 15 Lpm


            57,000 27,672 I $65 $0 10 29,328 0 29,328 $287.16 0.2 $1,074 17.5


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


 The "new and existing restaurant/tavern" building is based on an estimated 600 m² (~ 6,400 ft²) facility with a DHW natural gas energy intensity of 95 MJ/m².yr 


 The traditional pre-rinse spray valve has a flow rate to 10 to 20 Lpm (average 15) and an average use of 1 hour per day , and the efficient valve has an average 
flow rate of 6 Lpm


 The energy savings are based on 50% hot water a 90 deg F delta T (140-50) and an average generation efficiency of 70%. Water savings are not included.


 A pre-rinse spray valve is estimated to cost $65 + $35 for installation


 The service life is estimated to be 5 to 10 years (The model only accepts 10 years - Veritec Consulting Inc. estimated a 5 year life-cycle)
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Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Pre-Rinse Spray Valve For Existing and New Restaurants and Kitchens


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Pre-Rinse Spray Valve


Measure  
Total 
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Cost B
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Pre-Rinse Spray Valve For Existing and New Restaurants and Kitchens


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Pre-Rinse Spray Valve
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Pre-Rinse Spray Valve
- Pre-Rinse Spray Valve For Existing and New Restaurants and Kitchens


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact
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r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Marbek Resource Consultants Commercial Page E-17







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.005 $0.011


8.00%


1
Large Hotel  Upgrade 1 Drainwater Heat 
Recovery (Existing Hotel Laundry) 


7,426,000                  -   6,982,945 0 F $21,000 $0 20 443,055 0 443,055 $5,006.52 4.2 $885 1.0


2
Large Hotel Upgrade 1 Drainwater Heat 
Recovery (New Hotel Laundry) 


7,426,000                  -   6,982,945 0 I $18,000 $0 20 443,055 0 443,055 $5,006.52 3.6 $3,885 1.2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1
Large Hotel  Upgrade 1 Drainwater Heat 
Recovery (Existing Hotel Laundry) 


7,426,000                  -   6,982,945 0 F $21,000 $0 20 443,055 0 443,055 $4,384.03 4.8 $3,864 1.2


2
Large Hotel Upgrade 1 Drainwater Heat 
Recovery (New Hotel Laundry) 


7,426,000                  -   6,982,945 0 I $18,000 $0 20 443,055 0 443,055 $4,384.03 4.1 $6,864 1.4


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1
Large Hotel  Upgrade 1 Drainwater Heat 
Recovery (Existing Hotel Laundry) 


7,426,000                  -   6,982,945 0 F $21,000 $0 20 443,055 0 443,055 $4,337.95 4.8 $3,864 1.2


2
Large Hotel Upgrade 1 Drainwater Heat 
Recovery (New Hotel Laundry) 


7,426,000                  -   6,982,945 0 I $18,000 $0 20 443,055 0 443,055 $4,337.95 4.1 $6,864 1.4


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Drainwater Heat Recovery
Drainwater Heat Recovery for Laundries and Kitchens
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Payback 
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Annual Energy Svg 
(MJ/yr)
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Natural Gas
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Drainwater Heat Recovery
Natural Gas Drainwater Heat Recovery for Laundries and Kitchens


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
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& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Drainwater Heat Recovery


Measure  
Total 


Resource 
Cost


Natural Gas Drainwater Heat Recovery for Laundries and Kitchens


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental
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cr


em
en


ta
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


The life is assumed to be 20 years.


The large hotel is based on a building size of 18,565 m² (~200,000 ft²) and a total natural gas energy intensity of 790 MJ/m².yr (20 ekWh/ft².yr) of which 390 MJ/m².yr  is space heating and 
400 MJ/m².yr is DHW


The efficiency of the heat exchanger to recover heat from the laundry waste water is assumed to be in the range of 30 to 50%. This is based on information from FEMP 
(www.eren.doe.gov/femp). The lower efficiency is due to the varying temperature of waste water which is typically lower than the temperature at point of use.  A typical application is 
assumed to have 30% recovery potential. 


The cost of the installation is estimated to be $21,000 for 3 washers in an existing laundry and $18,000 for new application based on a GFX heat exchanger and RS Means.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.005 $0.011


8.00%


1
Commercial Gas Range Baseline gas 
range: 25 to 30% efficient - High efficiency 
product: 45 to 60%


168,766                  -   88,401 0 I $800 $0 10 80,365 0 80,365 $908.12 0.9 $1,951 3.4


2
Commercial Gas Broiler Baseline gas 
range: 20% efficient - High efficiency 
product: 30%


168,766                  -   112,511 0 I $200 $0 10 56,255 0 56,255 $635.69 0.3 $1,726 9.6


3 Commercial Gas Fryers Baseline gas 
range: 25 to 50% efficient - High efficiency 
product: 50 to 65%


79,109                  -   56,507 0 I $1,300 $0 10 22,603 0 22,603 $255.41 5.1 -$526 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1
Commercial Gas Range Baseline gas 
range: 25 to 30% efficient - High efficiency 
product: 45 to 60%


168,766                  -   88,401 0 I $800 $0 10 80,365 0 80,365 $795.21 1.0 $2,320 3.9


2
Commercial Gas Broiler Baseline gas 
range: 20% efficient - High efficiency 
product: 30%


168,766                  -   112,511 0 I $200 $0 10 56,255 0 56,255 $556.65 0.4 $1,984 10.9


3
Commercial Gas Fryers Baseline gas 
range: 25 to 50% efficient - High efficiency 
product: 50 to 65%


79,109                  -   56,507 0 I $1,300 $0 10 22,603 0 22,603 $223.65 5.8 -$422 0.7


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1
Commercial Gas Range Baseline gas 
range: 25 to 30% efficient - High efficiency 
product: 45 to 60%


168,766                  -   88,401 0 I $800 $0 10 80,365 0 80,365 $786.85 1.0 $2,320 3.9


2
Commercial Gas Broiler Baseline gas 
range: 20% efficient - High efficiency 
product: 30%


168,766                  -   112,511 0 I $200 $0 10 56,255 0 56,255 $550.80 0.4 $1,984 10.9


3
Commercial Gas Fryers Baseline gas 
range: 25 to 50% efficient - High efficiency 
product: 50 to 65%


79,109                  -   56,507 0 I $1,300 $0 10 22,603 0 22,603 $221.30 5.9 -$422 0.7


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


- commercial gas ranges account for ~32% of the total natural gas use
- commercial gas broilers account for ~19% of total natural gas use
- commercial gas fryers account for ~18% of total natural gas use


- baseline gas range is assumed to have a 27.5% efficiency and the high efficiency product is assumed to be 52.5% efficient
- baseline gas broiler is assumed to have a  20% efficiency and the high efficiency product is assumed to be 30% efficient
- baseline gas fryer is assumed to have a  37.5% efficiency and the high efficiency product is assumed to be 57.5% efficient


- high efficiency commercial gas range $800
- more efficient gas broiler exhibits no incremental cost - assume $200 incremental cost
- high efficiency commercial gas fryer $1,300


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Commercial Food Preparation
- Efficient Commercial Food Preparation Equipment -
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Commercial Food Preparation
Natural Gas - Efficient Commercial Food Preparation Equipment -


Discount Rate


Measure Description


Baseline Energy Use 
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Commercial Food Preparation


Measure  
Total 


Resource 
Cost


Natural Gas - Efficient Commercial Food Preparation Equipment -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental
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(MJ/yr)


Participant Impact
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Payback 


(Yrs)


Measure  
Total 
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Cost B
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Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


The three commercial food equipment types covered are the three largest consumers of natural gas in a typical commercial kitchen and account for approximately 69% of the annual natural 
gas use. Their contribution to the total natural gas use in a typical commercial kitchen is as follows:


The appliances display a range of efficiency levels as shown.  The efficiency levels assumed for each product are as follows:


The life of commercial food preparation appliances is estimated to be 10 years


TThe incremental cost of the high efficiency appliances relative to entry level units is as follows:
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APPENDIX F 
 


Technology Screening of Fuel Choice Measures 
 
 







Name


Electric DHW to Gas  (New) - Natural Gas Water Heater All small, medium & large New I (0.3) 11,307 2.1
Electric DHW to Gas  (Existing) - Natural Gas Water Heater All small, medium & large Existing I (0.3) 11,307 2.1
Electric DHW to Gas  (Existing) - Multiple Natural Gas Water Heaters All small, medium & large Existing I (1.0) 10,322 2.0
Electric DHW to Gas  (New) - Multiple Natural Gas Water Heaters All small, medium & large New I (2.3) 8,979 1.7
Electric DHW to Gas  (Existing) - Instantaneous Natural Gas Water Heater All small, medium & large Existing I 416.5 3,283 1.6
Electric DHW to Gas  (New) - Instantaneous Natural Gas Water Heater All small, medium & large New I (18.3) 1,066 1.2
Electric Heating to Gas (New) - Forced Air Heating Application All small, medium & large New I (28.8) 10,176 1.2
Electric Heating to Gas (Existing) - Forced Air Heating Application All small, medium & large Existing I (32.7) -2,522 0.9
Electric Heating to Gas (Existing) - Hydronic Heating Application All small, medium & large Existing I (210.9) -256,969 0.5
Electric Heating to Gas (New) - Hydronic Heating Application All small, medium & large New I (188.9) -238,698 0.4


Exhbit 4.4 Summary of Measures TRC Screening Results


Target Market


Vintage Full/Incr


Simple 
Payback 


(Yrs)


Measure 
TRC 
[ $ ]


B/C 
Ratio


Service 
Area(s)


Sub Sector(s)
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Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 5.756 5.685 5.716 5.782 5.102 5.041 5.031 4.978
Lower Mainland 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782
Interior 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ M. Life (yrs) LM VI Interior


Service Area
Vancouver Island 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94 10 53.56 54.04 49.65
Lower Mainland 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94 15 52.51 52.98 48.67
Interior 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94 20 51.70 52.16 47.92


25 51.04 51.50 47.32


 Provided by BCH


Natural Gas     
$/MJ


Electricity     
$/MJ


Natural Gas     
$/MJ


Electricity     
$/MJ


Natural Gas     
$/MJ


Electricity     
$/MJ


Vancouver Island $0.0132 $0.0169 $0.0113 $0.0135 $0.0094 $0.0135
Lower Mainland $0.0105 $0.0169 $0.0099 $0.0135 $0.0087 $0.0135
Interior $0.0104 $0.0169 $0.0098 $0.0135 $0.0086 $0.0135


Customer EnergyTax 
Rate (%)


Discount Rate 8.0%


$/MWh


Load Shape
Natural Gas


Load Shape
Peaky (e.g., space heat) Flat (e.g., DHW)


Peaky (e.g., space heat) Flat (e.g., DHW)


1 1 1


Marginal Cost of New Supply - By Load Shape, Service Area and Measure Life


Marginal Cost of New Supply - By Load Shape, Service Area and Measure Life - CPR version with losses


Residential Commercial Manufacturing


Customer Energy Prices


Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.005 $0.011


8.00%


1


New Medium Office                     Upgrade 1 
Natural Gas Water Heater  - Baseline: 85 
USG Electric Water Heater EF 0.91 - 
Equivalent Natural Gas Water Heater EF 0.6


        187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$695.10 -0.3 $11,307 2.1


2


New Medium Office                    Upgrade 2 
Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


        187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$796.92 -1.0 $10,322 2.0


3


New Food Retail                         Upgrade 3 
Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF 
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


          50,186 56,373 648 I $2,300 $50 10 -56,373 49,538 -6,835 -$18.26 -126.0 $1,066 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1


New Medium Office                     Upgrade 1 
Natural Gas Water Heater  - Baseline: 85 
USG Electric Water Heater EF 0.91 - 
Equivalent Natural Gas Water Heater EF 0.6


        187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$294.72 -0.7 $9,999 1.9


2


New Medium Office                    Upgrade 2 
Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


        187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$385.64 -2.1 $8,979 1.7


3


New Food Retail                         Upgrade 3 
Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF 
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


          50,186 56,373 648 I $2,300 $50 10 -56,373 49,538 -6,835 $60.95 37.7 $807 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1


New Medium Office                     Upgrade 1 
Natural Gas Water Heater  - Baseline: 85 
USG Electric Water Heater EF 0.91 - 
Equivalent Natural Gas Water Heater EF 0.6


        187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$265.08 -0.8 $9,999 1.9


2


New Medium Office                    Upgrade 2 
Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


        187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$355.19 -2.3 $8,979 1.7


3


New Food Retail                         Upgrade 3 
Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF 
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


          50,186 56,373 648 I $2,300 $50 10 -56,373 49,538 -6,835 $66.81 34.4 $807 1.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric DHW to Natural Gas - New Buildings
- Electric DHW to Natural Gas for New Small, Medium and Large Commercial Buidings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - New Buildings
Natural Gas - Electric DHW to Natural Gas for New Small, Medium and Large Commercial Buidings


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M


ea
su


re
 L


if
e 


(y
rs


)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Natural Gas - Electric DHW to Natural Gas for New Small, Medium and Large Commercial Buidings


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


New Medium Office
- The "new medium office" building is based on a  6,785 m² (~ 70,000 ft²) 9 storey facility with a total natural gas energy intensity of 363 MJ/m².yr (9.3 ekWh/ft².yr) of 
which 221 MJ/m².yr is for space heating, 42 MJ/m².yr is for DHW, and 10 MJ/m².yr is for food service equipment.
- An 85 USG electric water heater has an energy factor (EF) of 0.91, a 1st hour rating of 290 USG, 45 kW of electric heating element, and an estimated installed cost of 
$1,500 (adapted from Means); the equivalent natural gas water heater has an EF of 0.6, a storage capacity of 90 USG, a 1st hour rating of 300 USG, and an installed cost 
of $1,700 (adapted from Means)
- A 50 USG electric water heater has an energy factor (EF) of 0.91, a 1st hour rating of 90 USG, 9 kW of electric heating element, and and an estimated installed cost of 
$700 (adapted from Means); the equivalent power vented natural gas water heater has an EF of 0.6, a storage capacity of 50 USG, a 1st hour rating of 90 USG, and an 
installed cost of $900 (adapted from Means)
- The expected service life is estimated to be 10 to 12 years for a storage tank heater.
New Food Retail
- The "new food retail" building is based on a 1,208 m² (~ 13,000 ft²) one storey facility with a total natural gas energy intensity of 458 MJ/m².yr (11.8 ekWh/ft².yr) of which 
375 MJ/m².yr is for space heating, 63 MJ/m².yr is for DHW, and 20 MJ/m².yr is for food service equipment.
- An 85 USG electric water heater has an energy factor (EF) of 0.91, a 1st hour rating of 290 USG, 45 kW of electric heating element, and an estimated installed cost of 
$1,500 (adapted from Means); the equivalent instantaneous (natural gas) water heater has an EF of 0.81, a capacity of 4 USGPM at 90 F delta  T, and an installed cost of 
$3,800 (based on supplier quote for a Takagi TM-1 commercial unit)
The expected service life is estimated to be 10 to 12 years for a storage tank heater and 20 years for an instantaneous heater.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.005 $0.011


8.00%


1


Existing Medium Office               Upgrade 
1 Natural Gas Water Heater  - Baseline: 85 
USG Electric Water Heater EF 0.91 - 
Equivalent Natural Gas Water Heater EF 0.6


        187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$695.10 -0.3 $11,307 2.1


2


Existing Medium Office              Upgrade 2 
Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


        187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$796.92 -1.0 $10,322 2.0


3


Existing Food Retail                   Upgrade 3 
Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF 
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


          79,660 89,481 648 I $2,300 $50 10 -89,481 79,012 -10,469 $5.52 416.5 $3,283 1.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1


Existing Medium Office               Upgrade 
1 Natural Gas Water Heater  - Baseline: 85 
USG Electric Water Heater EF 0.91 - 
Equivalent Natural Gas Water Heater EF 0.6


        187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$294.72 -0.7 $9,999 1.9


2


Existing Medium Office              Upgrade 2 
Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


        187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$385.64 -2.1 $8,979 1.7


3


Existing Food Retail                   Upgrade 3 
Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF 
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


          79,660 89,481 648 I $2,300 $50 10 -89,481 79,012 -10,469 $131.24 17.5 $2,873 1.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.017 $0.014


$0.006 $0.010


8.00%


1


Existing Medium Office               Upgrade 
1 Natural Gas Water Heater  - Baseline: 85 
USG Electric Water Heater EF 0.91 - 
Equivalent Natural Gas Water Heater EF 0.6


        187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$265.08 -0.8 $9,999 1.9


2


Existing Medium Office              Upgrade 2 
Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


        187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$355.19 -2.3 $8,979 1.7


3


Existing Food Retail                   Upgrade 3 
Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF 
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


          79,660 89,481 648 I $2,300 $50 10 -89,481 79,012 -10,469 $140.55 16.4 $2,873 1.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
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l  


   
O


 
&


 M
   


($
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r)


M
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su
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if


e 
(y
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Electric DHW to Natural Gas for Existing Small, Medium and Large Commercial Buidings


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - Existing Buildings


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity
Natural 


Gas
Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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su
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if


e 
(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Electric DHW to Natural Gas for Existing Small, Medium and Large Commercial Buidings


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - Existing Buildings


B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric DHW to Natural Gas - Existing Buildings
- Electric DHW to Natural Gas for Existing Small, Medium and Large Commercial Buidings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
  


O
 &


 M
   


($
/y


r)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Existing Medium Office
- The "existing medium office" building is based on a  6,785 m² (~ 70,000 ft²) 9 storey facility with a total natural gas energy intensity of 437 MJ/m².yr (11.2 ekWh/ft².yr) of 
which 385 MJ/m².yr is for space heating, 42 MJ/m².yr is for DHW, and 10 MJ/m².yr is for food service equipment.
- An 85 USG electric water heater has an energy factor (EF) of 0.91, a 1st hour rating of 290 USG, 45 kW of electric heating element, and an estimated installed cost of 
$1,500 (adapted from Means); the equivalent natural gas water heater has an EF of 0.6, a storage capacity of 90 USG, a 1st hour rating of 300 USG, and an installed cost 
of $1,700 (adapted from Means)
- A 50 USG electric water heater has an energy factor (EF) of 0.91, a 1st hour rating of 90 USG, 9 kW of electric heating element, and and an estimated installed cost of 
$700 (adapted from Means); the equivalent power vented natural gas water heater has an EF of 0.6, a storage capacity of 50 USG, a 1st hour rating of 90 USG, and an 
installed cost of $900 (adapted from Means)
- The expected service life is estimated to be 15 years for a storage tank heater.
Existing Food Retail
- The "existing food retail" building is based on a 1,208 m² (~ 13,000 ft²) facility with a total natural gas energy intensity of 380 MJ/m².yr (9.8 ekWh/ft².yr) of which 260 
MJ/m².yr is for space heating,100 MJ/m².yr is for DHW, and 20 MJ/m².yr is for food service equipment
- An 85 USG electric water heater has an energy factor (EF) of 0.91, a 1st hour rating of 290 USG, 45 kW of electric heating element, and an estimated installed cost of 
$1,500 (adapted from Means); the equivalent instantaneous (natural gas) water heater has an EF of 0.81, a capacity of 4 USGPM at 90 F delta  T, and an installed cost of 
$3,800 (based on supplier quote for a Takagi TM-1 commercial unit)
The expected service life is estimated to be 15 years for a storage tank heater and 20 years for an instantaneous heater.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1


New Medium Hotel Upgrade 1 Electric 
Space Heating to Natural Gas                  
Baseline:Perimeter electric heating (98% 
efficiency) - Upgrade: high efficiency boiler 
85% Et (80% seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 -$1,720.08 -188.9 -$238,698 0.4


2


New Food Retail Upgrade 1 Electric 
Space Heating to Natural Gas                  
Baseline:Packaged Rooftop Units w/ 
electric heating (98% efficiency) - Upgrade: 
Equivalent Rooftop Units w/ gas heating  
82% Et (78% seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 -$757.95 -28.8 $10,176 1.2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


New Medium Hotel Upgrade 1 Electric 
Space Heating to Natural Gas                  
Baseline:Perimeter electric heating (98% 
efficiency) - Upgrade: high efficiency boiler 
85% Et (80% seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 -$287.83 -1129.2 -$251,735 0.4


2


New Food Retail Upgrade 1 Electric 
Space Heating to Natural Gas                  
Baseline:Packaged Rooftop Units w/ 
electric heating (98% efficiency) - Upgrade: 
Equivalent Rooftop Units w/ gas heating  
82% Et (78% seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 -$105.07 -207.7 $5,411 1.1


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


New Medium Hotel Upgrade 1 Electric 
Space Heating to Natural Gas                  
Baseline:Perimeter electric heating (98% 
efficiency) - Upgrade: high efficiency boiler 
85% Et (80% seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 -$181.81 -1787.6 -$251,735 0.4


2


New Food Retail Upgrade 1 Electric 
Space Heating to Natural Gas                  
Baseline:Packaged Rooftop Units w/ 
electric heating (98% efficiency) - Upgrade: 
Equivalent Rooftop Units w/ gas heating  
82% Et (78% seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 -$56.74 -384.7 $5,411 1.1


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
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Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric Space Heating to Natural Gas - New Buildings
- Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental M
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)
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Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental
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Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


 New Medium Hotel
- The "new medium hotel" is based on a  6,040 m² (~ 65,000 ft²) 4 storey facility with a total natural gas energy intensity of 573 MJ/m².yr (14.77 ekWh/ft².yr) of which 163 
MJ/m².yr is for space heating 400 MJ/m².yr is for DHW, and 10 MJ/m².yr is for food service equipment.
- The baseline consists of perimeter electric heating, either PTAC, fan coils, or electric BB with an estimated efficiency of 98%
- The upgrade consists of installing a gas-fired high efficiency boiler with an estimate seasonal efficiency of 80%, perimeter hydronic heating system radiation, and gas-
fired ventilation systems
- The upgrade costs are based on the mid-point of the range - $3.5 to $6.5 per sqft as per Means
- The expected service life is estimated to be 25 years for a boiler.
New Food Retail 
- The "new food retail" building is based on a 1,208 m² (~ 13,000 ft²) one storey facility with a total natural gas energy intensity of 458 MJ/m².yr (11.8 ekWh/ft².yr) of which 
375 MJ/m².yr is for space heating, 63 MJ/m².yr is for DHW, and 20 MJ/m².yr is for food service equipment.
- The baseline consists of 3 - 10 ton packaged rooftop units equipped with electric heating and cooling with an estimated heating efficiency of 98%.
- The upgrade consists of installing 3 - 10 ton gas-fired rooftop units with an estimated seasonal efficiency of 78%.
 - The baseline cost is estimated to be $7,225 per unit, and the upgrade cost is estimated to be $14,500 per unit (as per Means)
- The expected service life is estimated to be 15 years for a rooftop unit.
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.006 $0.011


8.00%


1


Existing Medium Hotel               
Upgrade 1 Electric Space Heating to 
Natural Gas                  
Baseline:Perimeter electric heating (98% 
efficiency) - Upgrade: high efficiency 
boiler 85% Et (80% seasonal efficiency)


    1,208,178 1,480,019 32,227 I $390,000 ##### 25 -1,480,019 1,175,951 -304,067 -$1,848.87 -210.9 -$256,969 0.5


2


Existing Food Retail                    
Upgrade 1 Electric Space Heating to 
Natural Gas                  
Baseline:Packaged Rooftop Units w/ 
electric heating (98% efficiency) - 
Upgrade: Equivalent Rooftop Units w/ 
gas heating  82% Et (78% seasonal 


      240,403 302,045 0 I $21,825 $500 15 -302,045 240,403 -61,642 -$667.67 -32.7 -$2,522 0.9


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Existing Medium Hotel               
Upgrade 1 Electric Space Heating to 
Natural Gas                  
Baseline:Perimeter electric heating (98% 
efficiency) - Upgrade: high efficiency 
boiler 85% Et (80% seasonal efficiency)


      832,164 1,019,401 32,227 I $325,000 ##### 25 -1,019,401 799,937 -219,464 -$287.83 -1129.2 -$251,735 0.4


2


Existing Food Retail                    
Upgrade 1 Electric Space Heating to 
Natural Gas                  
Baseline:Packaged Rooftop Units w/ 
electric heating (98% efficiency) - 
Upgrade: Equivalent Rooftop Units w/ 
gas heating  82% Et (78% seasonal 
efficiency)


      369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 -$105.07 -207.7 $5,411 1.1


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.019 $0.014


$0.007 $0.010


8.00%


1


Existing Medium Hotel               
Upgrade 1 Electric Space Heating to 
Natural Gas                  
Baseline:Perimeter electric heating (98% 
efficiency) - Upgrade: high efficiency 
boiler 85% Et (80% seasonal efficiency)


      832,164 1,019,401 32,227 I $325,000 ##### 25 -1,019,401 799,937 -219,464 -$181.81 -1787.6 -$251,735 0.4


2


Existing Food Retail                    
Upgrade 1 Electric Space Heating to 
Natural Gas                  
Baseline:Packaged Rooftop Units w/ 
electric heating (98% efficiency) - 
Upgrade: Equivalent Rooftop Units w/ 
gas heating  82% Et (78% seasonal 
efficiency)


      369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 -$56.74 -384.7 $5,411 1.1


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply


** Considerations such as incentives, program delivery costs occur in later stages of the analysis


** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual 
Cost Svgs 


($)In
cr


em
en


ta
l 


  
  


O
 &


 M
  


 (
$/


yr
)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual 
Cost Svgs 


($)In
cr


em
en


ta
l 


  
  


O
 &


 M
  


 (
$/


yr
)


M
ea


su
re


 L
if


e 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost                     


F = full 
I=Incremental


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric Space Heating to Natural Gas - Existing Buildings
- Electric Space Heating to Natural gas for Existing Small, Medium and Large Commercial Buildings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual 
Cost Svgs 


($)


Participant Impact


In
cr


em
en


ta
l 


  
  


  
O


 &
 M


  
 (


$/
yr


)Measure Capital 
& Installation 


Cost                     
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
if


e 
(y


rs
)


 Existing Medium Hotel
- The "existing medium hotel" is based on a  4 storey 6,040 m² (~ 65,000 ft²) facility with a total natural gas energy intensity of 670 MJ/m².yr (17.2 ekWh/ft².yr) of which 
260 MJ/m².yr is for space heating, 400 MJ/m².yr is for DHW, and 10 MJ/m².yr is for food service equipment.
- The baseline consists of perimeter electric heating, either PTAC, fan coils, or electric BB with an estimated efficiency of 98%
- The upgrade consists of installing a gas-fired high efficiency boiler with an estimate seasonal efficiency of 80%, perimeter hydronic heating system radiation, and gas-
fired ventilation systems
- The upgrade costs are based on $6/sqft.  This represents the higher end of the range - $3.5 to $6.5 per sqft (as per Means) since it is a retrofit.
- The expected service life is estimated to be 25 years for a boiler.
Existing Food Retail 
- The "existing food retail" building is based on a 1,208 m² (~ 13,000 ft²) one storey facility with a total natural gas energy intensity of 380 MJ/m².yr (9.76 ekWh/ft².yr) of 
which 260 MJ/m².yr is for space heating, 100 MJ/m².yr is for DHW, and 20 MJ/m².yr is for food service equipment.
- The baseline consists of 3 - 10 ton packaged rooftop units equipped with electric heating and cooling with an estimated heating efficiency of 98%.
- The upgrade consists of installing 3 - 10 ton gas-fired rooftop units with an estimated seasonal efficiency of 78%.
 - The baseline cost is estimated to be $7,225 per unit, and the upgrade cost is estimated to be $14,500 per unit (as per Means)
- The expected service life is estimated to be 15 years for a rooftop unit.
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1. INTRODUCTION 
 


This document provides a “straw dog” set of Actions for the commercial sector. The specific 
Actions build directly from the Economic Potential savings, as contained in Section 5 of the draft 
Report presented in September 2005.   


 
The attached Action Profiles provide a framework for the workshop discussions to be held on 
October 31. They are intended to provide a logic framework that defines an overall rationale and 
direction without getting into the much greater detail required of program design (which is 
beyond the scope of this project).   


 


1.1 WORKSHOP GOAL AND OUTCOME 


 
Workshop participants are all involved is some aspect of the technologies and/or markets 
affecting energy efficiency and fuel choice opportunities affecting British Columbia’s 
commercial sector. The goal of this workshop is to make maximum advantage of the 
participant’s experience and knowledge by promoting active discussion of each Action Profile 
related, in particular, to the following factors: 
   
• Review of expected energy savings per participant 
• Best estimate of “Most likely” and “Upper” customer participation rates 
• As applicable, expected levels of incentives or other conditions necessary to achieve the 


customer participation rates. 
 
It is hoped that the outcome of this workshop will be general agreement on the above factors, 
which will enable the Terasen Gas Conservation Potential Review to complete the development 
of a “high level” estimate of achievable potential for the commercial sector.   


 


1.2 CONTENTS 
 


This document contains the following background information: 
• Exhibit 1 - Summary of Action Profiles 
• Exhibit 2 - Generalized Barriers – for reference and/or refinement when reviewing the Action 
 Profiles  
• Exhibit 3 - Generalized Interventions - for reference and/or refinement when reviewing the 


Action Profiles  
• 7 Energy Efficiency Action Profiles and 2 Fuel Choice Action Profiles (in the order shown 


below in Exhibit 1).  Each Action Profile is presented on two pages. The first page provides a 
“high level” description of the Action; the second page presents the quantitative information 
to be discussed during the workshop. As illustrated, the consultants will provide the initial 
technical and cost information that has been developed as part of the Conservation Potential 
Review work to date. 
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Exhibit 1A 
Summary of Action Profiles 


 


Action 
Profile # 


Title 
Approximate 


% of Economic 
Savings Potential 


C1 Ultra High Efficiency New Construction 38 
C2 New Construction –High Efficiency Space & Water Heating In above 
C3 Existing Commercial: High Efficiency Space & Water Heating Retrofit  36 
C4 Existing Commercial: Next Generation BAS 8 
C5 Existing Commercial: Recommissioning 7 
C6 EE Food Preparation Equipment 10 
C7 Commercial Hot Water Reduction for Food Preparation 1 


 
Exhibit 1B 


Summary of Fuel Choice Action Profiles 
 


Action 
Profile # 


Title 
Approximate 


% of Economic 
Savings Potential 


CFC1 Space Heating Conversion  75 


CFC2 Water Heating Conversion 25 


 
Exhibit 2 


Generalized Barriers  
 


Customer EE Awareness • Awareness that EE opportunities & products exist 


• Awareness of benefits – cost and co-benefit 


• Customers’ technical ability to assess the options. 


Product and Service 
Availability 


• Local or national product availability. 


• Existence of a viable infrastructure of trade allies. 
• Vendor or trade ally awareness of the efficiency options and their 


understanding of the technical issues. 


Financing • Access to appropriate financing 


• Size of required EE investment vs asset base 


• Payback Ratio – Actual vs Required 


Transaction Costs  • Level of effort/hassle required to become informed, select products, 
choose contractor(s) and install 


Perceived Risk/Reward • Level of perceived risk that the EE product may not perform as promised 


• Level of positive external/personal recognition for “doing the right thing” 
by installing the EE measure(s) 


Split Incentive/Motivation • Level to which the incentives of the agent charged with purchasing the EE 
are aligned with those of the person(s) that would benefit. 


Regulatory • Codes or standards that prohibit implementation of innovative EE 
technologies  


• Level of EE performance that is required in codes or standards 


     (Source: BC Hydro Conservation Potential Review 2002) 
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Exhibit 3 
Generalized Interventions  


 
Ref Name Sample Descriptions 


A 
Information & 
Promotion 


� Passive provision of information to market participants re: EE opportunities and 
benefits. 


� Product or building EE labelling 
� Employee EE awareness programs  


B 
Technical 
services to 
customers 


� Energy audits (walk-through, pre-feasibility, investment grade) 
� Web based self analysis  
� Metering 
� Design assistance 
� Energy performance benchmarking 
� Commissioning and recommissioning 
� Direct management of third party utilities 
� Third party verification 
� Post installation technical support re: EE equipment. 


C 
Specialized 
customer support 


� Provide solutions to sub sector specific EE constraints e.g., Assist property 
managers/owners to establish language in lease agreements enabling cost recovery of 
EE capital investments. 


� Provide market recognition for customer EE achievements 


D 
Vendor and 
Customer Links 


� Providing customer contacts to contractors  
� Providing contractor contacts to customers 
� Contractor certification 
� Providing sales, marketing and/or technical training about products or services to 


individuals responsible for selling it. 
� Vertical integration of market between upstream and downstream market actors (i.e., 


forming a relationship between contractors and suppliers). 


E 
Trade Ally 
Training 


� Providing training to trade-allies so that they better understand new or existing 
practices or procedures 


� O&M training 
� Recommissioning and commissioning training 


F 
Financial 
incentives 


� Product rebates to customer 
� Product rebates to vendor 
� Performance incentives ($/GJ/year) 
� Below market interest rate loans with repayment through energy bills  
� Revolving fund for feasibility studies  
� Direct audit incentives 
� Subsidize industrial process improvements 


G Rates 
� Time of use rates 
� Curtailable and interruptible energy rates. 
� Emission credits- perhaps considering GHG credit purchase for customer DSM. 


H  EE Procurement 
� Utility bulk purchases target product to bring price down and establish agreement with 


trade allies to sell the product. 
� Development of EE procurement guidelines for Municipal, C/I sectors 


I 
Standards and 
Regulations 


� Product energy test standards and energy performance rating 
� Standardized protocols for installation and operation of energy equipment 
� Regulations prescribing minimum energy efficiency performance levels  


J 


Emerging 
technology 
accelerated 
market adoption  


� Providing demonstration of the use/performance of energy efficient technologies to 
market actors 


� Bulk purchase 
� Take equity position in companies developing technologies 
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Action Profile C1 – Ultra High Efficiency New Construction 
Overview: 
This Action will promote high performance new construction through the application of an integrated design approach (IDA) in all 
new small, medium, and large commercial buildings. The goal is to design commercial buildings that use between 30 to 60 percent 
less energy than the Model National Energy Code Buildings (MNECB).  Energy efficient designs attain high performance levels 
through the application of IDA coupled with a high degree of integration and the use of energy efficient equipment and renewable 
technologies. BC Hydro is currently in the process of rolling out their High Performance Buildings Program. The BC Hydro Program 
provides funding assistance for an initial “design options” study and, based on the study results, a separate MOU is signed with the 
builder that provides an incentive for incorporation of the agreed high performance design options. 
 
The broad strategy for this Action assumes that the current BC Hydro roll out of a similar initiative provides good opportunity for 
collaboration; one that will enable builders to address total energy options (not just electricity) and will provide opportunities for 
program administrative efficiencies. It will include:  
 
� Promotional efforts in collaboration with Power Smart High Performance Buildings program. 
� Efforts to facilitate a team approach to designing buildings (Engineers, architects, LEED consultants, contractors) 
� Customized incentives. 
 


Although the changes required to the design process within the IDA are economic, they represent a significant departure from today’s 
conventional practices. Consequently, it is assumed that short-term market penetration of this Action will be limited. Therefore a 
complementary Action Profile C2 is outlined separately that will encourage the adoption of some of the individual technologies that 
contribute to the savings in Action C1. 


Target Technologies and Sub Segments: 
� Ultra Efficient Building Design to 60% Below Current Practice for large commercial buildings 
� Energy Efficient Building Design to 30% Be low Current Practice for small and medium commercial buildings 
Target Stakeholder Group: 
� Design community including architect, engineers, and LEED accredited professionals  
� Owners, developers, facility managers, BOMA members 


Key Barriers and Interventions: 


Experience to date indicates that the most significant barriers to the design of high performance commercial buildings through the 
application of IDA is: 


� IDA has only been adopted by a small fraction of the owners, developers and engineering practitioners for various reasons 
including perceived risks, time constraints, costs, and a lack of understanding of the benefits as elaborated below. 


� Split incentive. For spec buildings, additional construction costs may be hard to pass on to purchasers; and in the case of lease 
agreements, the inability to pass on the electricity costs to tenants reduces the incentive to developers and owners. 


� Transaction costs for the additional studies of the systems  
� Financing for the incremental upfront cost  
� Risk that the energy savings will not occur as expected. 
 
This action will address the above barriers by combining the following interventions: 
� Information and promotion – eg: make owners/developers aware of the benefits of IDA 
� Specialized customer support – eg: provide training on lease agreement language to BOMA members  
� Vendor & customer links – eg: contractor/customer links; contractor certification  
� Technical services to customers – eg: design assistance 
� Trade ally training eg: training of architects and engineers 
� Financing or developer and trade ally incentives, passed on performance achievements. 
� Support of pilot developments accompanied by case studies and other promotion of successful results. 


Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 


Links directly with BCH program, which is targeted to the same building population and trade allies.  
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savi ngs  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technol ogies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile C2 – New Construction: High Efficiency Space & Water Heating 
Overview: 
This Action will promote the installation of high efficiency space and water heating equipment in all new commercial 
construction.    As noted in Action Profile C1, it is anticipated that only a limited share of new commercial construction will be 
induced to incorporate the high levels of energy performance associated with “Ultra High Efficiency” new construction. This 
Action, therefore, addresses the remaining stock of new commercial buildings not captured in Action C1.  
 
The broad strategy for this Action consists of: 
� Promotional efforts in collaboration with Power Smart High Performance Buildings program. 
� Incentives based on level of equipment efficiency. 
 


Target Technologies and Sub Segments: 
To facilitate workshop discussions, Action C2 has been divided into the following technology areas: 
� C2A – Condensing Boilers for Space Heating 
� C2B – Near Condensing Boilers for Space Heating 
� C2C – Condensing DHW Boilers and Heaters 
 
To further facilitate the discussion, the workshop will focus on the new large and medium buildings only.  Small commercial 
will be addressed outside of the workshop setting. 
 
Target Stakeholder Group 
� Design community including architect, engineers, and LEED accredited professionals  
� ASHRAE local chapters 
� Owners, developers, facility managers, BOMA members 
Key Barriers and Interventions 
Key barriers include: 
� Split incentive. For spec buildings, additional construction costs may be hard to pass on to purchasers; and in the case of 


lease agreements, the inability to pass on the electricity costs to tenants reduces the incentive to developers and owners. 
� Transaction costs for the additional studies of the systems  
� Financing for the incremental upfront cost  
� Risk that the energy savings will not occur as expected. 
 
This action will address the above barriers by combining the following interventions: 
� Information and promotion – eg: make owners/developers aware of the benefits of target technologies 
� Specialized customer support – eg: provide training on lease agreement language to BOMA members (?) 
� Vendor & customer links – eg: contractor/customer links; contractor certification  
� Technical services to customers – eg: design assistance 
� Trade ally training eg: training of architects and engineers 
� Financing or developer and trade ally incentives, passed on performance achievements. 
� Support of pilot developments accompanied by case studies and other promotion of successful results  
Time Frame: 


Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 
Terasen Gas is currently offering the Efficient Boiler Program to the commercial market. Average incentive amount is $12,000 
for condensing or near-condensing boilers. Approximately 130 participants over two years are expected from all sub sectors. 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile C3 – Existing Commercial: High Efficiency Space & Water Heating 
Retrofit 
Overview: 


This Action will promote energy efficiency retrofits including the installation of high efficiency heating equipment such as boilers and 
DHW heaters in existing medium and large commercial buildings.  The goal is to upgrade capital equipment on replacement with 
more efficient equipment, and to increase the efficiency of building systems. 
 
The broad strategy for this Action consists of: 
� Promotional efforts in collaboration with BC Hydro’s Power Smart Partners program. 
� Customized incentives for large and medium customers 
� Training and capacity development for ESCOs and service providers in the commercial sector 
 


Target Technologies and Sub Segments: 


To facilitate workshop discussions, Action C3 has been divided into the following technology areas: 
� C3A – Condensing Boilers for Space Heating 
� C3B – Near Condensing Boilers for Space Heating 
� C3C – Condensing DHW Boilers and Heaters 
 
To further facilitate the discussion, the workshop will focus on the new large and medium buildings only.  Small commercial will be 
addressed outside of the workshop setting. 
  


Target Stakeholder Group: 
� Owners, developers, facility managers, BOMA members 
� Engineering community/designers, including ASHRAE local chapters  
� Boiler / heater manufacturers and contractors 
� ESCOs 


Key Barriers and Interventions: 
� Lack of customer awareness 
� Split incentive, including leasing arrangements 
� Transaction cost to do the necessary audits and analysis  
� Financing of the retrofits 
� Perceived risk that the retrofits will not perform as promised 
 
The Action will address the above barriers by combining the following interventions 
� Information and promotion 
� Financing or incentives  
� Pilot projects and case studies to address perceived risk of these technologies 


Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010.   


Additional Information: 
Terasen Gas is currently offering the Efficient Boiler Program to the commercial market. Average incentive amount is $12,000 for 
condensing or near-condensing boilers. Approximately 130 participants over two years are expected from all sub sectors. 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile C4 – Existing Commercial: Next Generation BAS 
Overview: 
This Action will promote more energy efficient operations in existing buildings though the installation of next generation 
building automation systems (BAS).    
 
The broad strategy for this Action includes: 
� Promotional efforts in collaboration with BC Hydro’s Power Smart Partners program. 
� Customized incentives 
� Training and capacity development for building operators, ESCOs and service providers in the commercial sector 
 


Target Technologies and Sub Segments: 
This Action targets BAS controls in existing commercial buildings, particularly large office, hospitals, nursing homes, schools, 
and university/colleges. 
 
Key Barriers and Interventions 
� Lack of customer awareness 
� Split incentive, including leasing arrangements 
� Transaction cost to do the necessary audits and analysis  
� Financing of the retrofits 
� Perceived risk that the retrofits will not perform as promised 
 
The Action will address the above barriers by combining the following interventions 
� Information and promotion 
� Financing or incentives (need to understand how the current Terasen boiler program fits into this). 
� Pilot projects and case studies to address perceived risk of these technologies 


Time Frame: 


Promotional efforts begin in 2006. Incentives provided until 2010. 


 


Additional Information: 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile C5 – Existing Commercial: Recommissioning 
Overview: 
This Action will promote improved building operations in existing buildings though the recommisioning of building systems.  
The goal is to improve building operations and reduce energy consumption.   
 
The broad strategy for the larger customers will include: 
� Promotional efforts in collaboration with BC Hydro’s Power Smart Partners program. 
� Customized incentives 
� Training and capacity development for building operators, ESCOs and service providers in the commercial sector 
 


Target Technologies and Sub Segments: 
This Action targets HVAC equipment and BAS controls through equipment recommissioning, maintenance, and 
owner/operator training. The action targets all existing large and medium size commercial buildings, particularly large office, 
hospitals, nursing homes, schools, and university/colleges. 
 
Key Barriers and Interventions 
� Lack of customer awareness 
� Split incentive, including leasing arrangements 
� Transaction cost to do the necessary audits and analysis  
� Financing of the retrofits 
� Perceived risk that the retrofits will not perform as promised 
 
The Action will address the above barriers by combining the following interventions 
� Information and promotion 
� Financing or incentives (need to understand how the current Terasen boiler program fits into this). 
� Pilot projects and case studies to address perceived risk of these technologies 


Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 


 


Additional Information: 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile C6 – EE Food Preparation Equipment 
Overview: 
This Action will promote energy efficient gas food preparation equipment in all commercial sector buildings having food preparation 
facilities. The goal is to increase the efficiency of natural gas fired ranges and broilers.  


 
The broad strategy for this Action will include: 
� Focus on those commercial sub sectors that have a high penetration of food services end use 
� Collaborative promotion with equipment manufacturers and distributors 
� Financial incentives 


Target Technologies and Sub Segments: 


Efficient Gas Ranges for large and medium commercial buildings, both new construction (including kitchen renovation) and retrofits 
of existing operations. 
 
Efficient Gas Broilers for large and medium commercial buildings, both new construction (including renovation of kitchens) and 
retrofits of existing operations. 


Target Stakeholder Group: 
� Owners / operators of restaurants and cooking facilities. 
� Venders of efficient equipment 


Key Barriers and Interventions: 
� Lack of customer awareness 
� Split incentive  
� Financing of the new equipment (assumes that the efficient equipment is more expensive) 
� Perceived risk that the equipment will not perform as promised 
 
This action will address the above barriers by: 
� Information and promotion 
� Case studies to demonstrate that the savings are achievable 
� Financial incentives 


Time Frame: 


Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile C7 – Commercial Hot Water Reduction for Food Preparation 
Overview: 
This Action will promote the installation of pre-rinse spray valves in existing food preparation facilities to reduce the use of hot water.  
The broad strategy for this Action will include: 
 
� Focus on those commercial sub sectors that have a high penetration of food services end use 
� Collaborative promotion with equipment manufacturers and distributors 
� Financial incentives 


Target Technologies and Sub Segments: 
� Pre-Rinse Spray Valves – all commercial facilities with food preparation facilities. 


Target Stakeholder Group: 
� Owners / operators of restaurants and cooking facilities. 
� Venders of efficient equipment 


Key Barriers and Interventions: 


� Lack of customer awareness 
 
This action will address the above barriers by: 
� Information and promotion 
� Modest  financial incentive 


Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 


 
 


 
 







Marbek Resource Consultants Commercial Page G-18 


 


Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx %  of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Economic Savings  
Potential in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Economic Savings 
 
 
 
 


Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Svgs per Participant  
(GJ/year) 


PP      


Savings Adjustment 
Factor, if applicable 
 


OO 
Comments re:  above 
approximate participant savings 
level. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(#  of  Buildings  in 
Period) 


Most Likely OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Savings, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile CFC1 – Space Heating Conversion 
Overview: 
This Action will encourage commercial customers to choose natural gas to meet their space heating needs. For the relatively 
small share of existing electrically heated commercial buildings, this will typically mean choosing a gas-fired rooftop unit 
instead of an electric one at the time of replacement.  It is important to note that most buildings heated with natural gas have 
some form of electric heating that in most cases cannot be practically displaced by gas.  For new construction, the target 
population will be the relatively small portion that is currently choosing electric space heating.  
 
The broad strategy for this Action consists of: 
� Promotional efforts to developers, architects and designers and trade allies  
� Incentives for retrofit opportunities; in the existing ma rket, this includes early replacement 
 


Target Technologies and Sub Segments: 


� Natural gas fired space heating – Forced Air Application (replace electric roof top units with gas-fired roof top units) 
 
Most building segments in the Lower Mainland and Interior currently have natural gas space heating shares that are in the 
range of 90 to 98%. Gas shares on Vancouver Island are lower, and in most segment range from about 70% to over 90%. 
 
Target Stakeholder Group 
� New construction community including developers, architect, engineers, and contractors  
� Owners, developers, facility managers, BOMA members 


Key Barriers and Interventions 
Key barriers include: 
� Split incentive. For spec buildings, additional construction costs may be hard to pass on to purchasers; and in the case of 


lease agreements, the ability to pass on the electricity costs to tenants reduces the incentive to developers and owners. 
� Financing for the incremental upfront cost  
� Risk that the energy savings will not occur as expected. 
� For retrofit, if replacement on failure, additional time to get natural gas to the location of the roof top equipment may be a 


constraint. 
 
This action will address the above barriers by combining the following interventions: 
� Information and promotion – eg: make owners/developers aware of the benefits of target technologies 
� Vendor & customer links – eg: contractor/customer links; contractor certification  
� Technical services to customers – eg: design assistance 
� Trade ally training eg: training of architects and engineers 
� Incentives for retrofit situations. 
� Support of pilot developments accompanied by case studies and other promotion of successful results  
Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 
The high natural gas space heating shares in new construction are likely to present program design challenges as free riders will 
be very high. 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Potential Natural Gas 
Increase in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Increased Natural 
Gas Use 
 
 Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Gas Use Increase per 
Participant  
(GJ/year) 


PP      


 
Energy Use 
Adjustment Factor, if 
applicable 
 


OO 
Comments re:  above 
approximate participant energy 
use levels. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(# of Buildings  in 
Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Impacts, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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Action Profile CFC2 – Water Heating Conversion 
Overview: 
This Action will encourage commercial customers to choose natural gas instead of electricity to meet their water heating needs 
in both existing buildings and new construction 
.  
The broad strategy for this Action consists of: 
� Promotional efforts to developers, architects and designers and trade allies  
� Incentives for retrofit opportunities; in  the existing market, this includes early replacement 
 


Target Technologies and Sub Segments: 


� Natural gas fired water heating – Central DHW Application (replace central electric heater with a standard natural gas 
heater equipped with a power-vent system) 


� Natural gas fired water heating – Distributed DHW Application (replace distributed water heaters with standard natural gas 
tanks with power-vent systems) 


� Natural gas Instantaneous Heater – On Demand DHW Application (replace electric heater with commercial-grade 
instantaneous natural gas heater) 


 
Most building segments in the Lower Mainland and Interior currently have natural gas water heating shares that are in the 
range of  70 to 90%, or higher. Gas water heating shares on Vancouver Island are moderately lower than in the other service 
regions.  
Target Stakeholder Group 
� New construction community including developers, architect, engineers, and contractors  
� Owners, developers, facility managers, BOMA members 


Key Barriers and Interventions 
Key barriers include: 
� Split incentive. For spec buildings, additional construction costs may be hard to pass on to purchasers; and in the case of 


lease agreements, the ability to pass on the electricity costs to tenants reduces the incentive to developers and owners. 
� Financing for the incremental upfront cost  
� Risk that the energy savings will not occur as expected. 
� For retrofit, if replacement on failure, additional time to get natural gas to the location of the water heaters may be a 


constraint. 
 
This action will address the above barriers by combining the following interventions: 
� Information and promotion – eg: make owners/developers aware of the benefits of target technologies 
� Vendor & customer links – eg: contractor/customer links; contractor certification  
� Technical services to customers – eg: design assistance 
� Trade ally training eg: training of architects and engineers 
� Incentives for retrofit situations. 
� Support of pilot developments accompanied by case studies and other promotion of successful results  
Time Frame: 
Promotional efforts begin in 2006. Incentives provided until 2010. 


Additional Information: 
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Sub Sector Large Office Medium Office Large Non-
Food Retail 


Medium Non-
Food Retail 


Etc… 


Approx % of Action 
Svgs 
 


PP  


05/06 10/11 15/16 Potential Natural Gas 
Increase in Period 
(GJ/year) PP  PP  PP  


Participant Definition M2 of building floor space 


 PP  OO 
05/06 10/11 15/16 


PP  PP  PP  


Total Potential 
Participants in Period 


 
M2 of floor space 


 
Approx. No. of 


Buildings 
PP  PP  PP  


Technology % of Eco 
Svg 


Tech 1 PP  PP  


Major Technologies 
& Contribution to 
Increased Natural 
Gas Use 
 
 Tech 2PP  PP  


 
The approach shown for the large office 


 sub-sector will be applied 
to the remaining sub-sectors. 


 


The consultant will provide data in 
an updated version of this 
worksheet to be presented out at the 
workshop 


 


To be discussed during the 
workshop 


Approximate Annual 
Gas Use Increase per 
Participant  
(GJ/year) 


PP      


 
Energy Use 
Adjustment Factor, if 
applicable 
 


OO 
Comments re:  above 
approximate participant energy 
use levels. 


    


Approximate 
Measure B/C Ratio PP      


Approx Customer 
Payback (yrs) PP      


05/06 10/11 15/16 
Participation Rate  
(# of Buildings  in 
Period) 


 
Most Likely 


OO OO OO 


    


Upper OO OO OO     


 


05/06 10/11 15/16 


Calculated based on above 
inputs 


Action Impacts, by 
Milestone Year  
(GJ/year) 


Most Likely 
 


Upper 
 


Calculated based on above 
inputs 


    


OO 


PP
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C1-Energy Efficient New Const.


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


0 3 8
0 6 15


0 36 73
2006 2011 2016


2006 2011 2016


0 18 36


N/A 100%


74 301 507


37 45 41


           4           16          28 
m2


Medium Non-Food Retail
2%


2006 2011 2016


0 19 49
0 39 98


36 73
2006 2011 2016


2016


0 18 36


924 1,558


114 139 127


m2


Large Non-Food Retail
12%


2006 2011 2016


88 118 112 29


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


           5          35 


20062006 2011 2016


          27 


18


Large Office Medium Office


          20 


Food Retail
13% 2% 2%


16           4 


37 36 14 16


20162011


57 423


29


110


2006


          26         106         179 
m2 m2m2


29 202769 1,329177 244 227


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100% N/A 100%


0.153 0.082 0.146


okay okay okay


0.115


okay


0.055


okay


9.0 1.9 1.9
1.4 6.0 6.0


9.0
1.4


1.9
6.0


2016


21 180 36


2011 20112016 20062006


0 26


42 36


51 11 0 3


0 28


0 4


2006 2011


        118        204 


2006


0
0


N/A


42


2011 2016


22 28 0


100%


Technology


0


2006


N/A 100%


2011


84 73
2006 2011 20162016 2006 20112016


56 0


8
0 33 86 0 8 22 0 6 16


Major Technologies & % 
Contribution to 
Economic Savings
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C1-Energy Efficient New Const.


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Large School
10% 2% 7% 3% 20%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


          23           90        148            5           21          32           18           70         108            7           31          53           41 166 313
m2 m2 m2 m2 m2


59 233 382 31 124 209 27 103 159 13 57 95 121


19 17 14 1530 35 30 16 8


491 927


61 74 8711 6


Technology % of Eco Technology % of Eco Technology % of Eco Technology


9


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.388 0.154 0.677 0.552 0.338


0.5


9.0 1.9 9.0 9.0 9.0


okay okay okay okay


1.4 6.0 1.4 1.4 1.4


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 9 18 0 9 18 0 38 75 0 38 75 0 38 75
0 18 36 0 18 36 0 50 100 0 50 100 0 50 100


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 8 20 0 2 4 0 27 61 0 12 30 0 31 88
0 16 40 0 4 9 0 35 0 42 11781 0 16 39
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C1-Energy Efficient New Const.


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper


Mixed Use
9% 10% 3% 5% 2%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


          18           73        139           19           79        153            6           22           39           11           44          73            3 14 25
m2 m2 m2 m2 m2


76 314 606 85 343 650 41 158 277 131 546 911 25


52 61 20 2338 48 58 43 73


102 186


13 15 1724 66


Technology % of Eco Technology % of Eco Technology % of Eco Technology


83


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.229 0.236 0.141 0.081 0.133


okay


1.9 9.0 1.9 1.9 1.9


okay okay okay okay


6.0 1.4 6.0 6.0 6.0


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 38 75 0 38 75 0 9 18 0 2 5 0 9 18
0 50 100 0 50 100 0 18 36 0 4 10 0 18 36


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 27 78 0 30 86 0 2 5 0 1 3 0 1 3
0 36 104 0 539 115 0 4


0 288 764


2006 2011 2016


217 885 1,558
0 196 505


0 2 711 0 2
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C2a-Condensing Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


0.0 0.3 0.5
0.0 0.6 0.8


0 5 2
2006 2011 2016


2006 2011 2016


0 2 3


N/A 100%


74 301 507


37 45 41


3.2 13.0 22.0
m2


Medium Non-Food Retail
3%


2006 2011 2016


0.0 4.2 8.5
0.0 9.8 12.5


24 12
2006 2011 2016


2016


0 10 14


924 1,558


114 139 127


m2


Large Non-Food Retail
10%


2006 2011 2016


88 118 112 29


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


3.6 26.5


20062006 2011 2016


10.5


18


Large Office Medium Office


15.2


Food Retail
11% 4% 3%


11.83.0


37 36 14 16


20162011


57 423


21.8


110


2006


10.1 40.8 68.9
m2 m2m2


29 202769 1,329177 244 227


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100% N/A 100%


0.108


okay okay okay


0.044


okay


0.043


okay


1.2
4.6 4.6 4.6


1.2
4.6


1.2
4.6


2016


4 20 3


2011 20112016 20062006


0.0 8.9


9 5


20.5 1.2 0.0 0.2


0 36


0.0 0.6


2006 2011


45.5 78.9


2006


0
0


N/A


1.2 1.2


0.059 0.063


5


2011 2016


20 32 0


100%


Technology


0


2006


N/A 100%


2011


3 2
2006 2011 20162016 2006 20112016


39 0


0.5
0.0 16.4 29.7 0.0 1.3 1.5 0.0 0.6 0.8


Major Technologies & % 
Contribution to 
Economic Savings
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C2a-Condensing Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Large School
4% 2% 6% 3% 18%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


4.9 19.3 31.8 1.6 6.5 11.1 6.9 26.2 40.3 2.3 10.6 17.9 17.0 68.8 129.7
m2 m2 m2 m2 m2


59 233 382 31 124 209 27 103 159 13 57 95 121


19 17 14 1530 35 30 16 8


491 927


61 74 8711 6


Technology % of Eco Technology % of Eco Technology % of Eco Technology


9


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.083 0.053 0.254 0.188 0.140


okay


1.2 1.2 1.2 1.2 1.2


okay okay okay okay


4.6 4.6 4.6 4.6 4.6


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 11 18 0 2 4 0 8 6 0 8 6 0 63 25
0 21 29 0 4 6 0 13 0 0 13 0 0 50 0


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 2.2 4.7 0.0 0.1 0.3 0.0 2.0 2.7 0.0 0.8 1.2 0.0 43.0 56.7
0.0 4.0 7.8 0.0 0.3 0.5 0.0 3.3 0.0 34.4 32.42.5 0.0 1.3 1.1
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C2a-Condensing Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 
2006 2011 2016


Mixed Use
16% 9% 2% 8% 2%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


14.9 60.8 116.5 7.8 31.7 61.7 2.6 10.0 17.5 8.1 33.8 56.4 1.9 7.8 14.2
m2 m2 m2 m2 m2


76 314 606 85 343 650 41 158 277 131 546 911 25


52 61 20 2338 48 58 43 73


102 186


13 15 1724 66


Technology % of Eco Technology % of Eco Technology % of Eco Technology


83


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.192 0.095 0.063 0.062 0.076


okay


1.2 1.2 1.2 1.2 1.2


okay okay okay okay


4.6 4.6 4.6 4.6 4.6


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 63 25 0 63 25 0 2 4 0 1 2 0 5 8
0 50 0 0 50 0 0 6 6 0 2 4 0 8 13


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 38.0 50.9 0.0 19.8 27.0 0.0 0.4 0.90.2 0.5 0.0 0.3
29.1 0.0


0.8 0.0
0.0 0.6 1.51.0 0.0 0.6 1.615.8 15.4 0.0 0.60.0 30.4
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C2b-Near Cond. Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper 0.4 0.5 0.0 0.20.0 4.7 5.0 0.0


2
2006 2011 20162016 2006 20112016


4 0


100%


Technology


0


2006


N/A 100%


2011


2
5


2011 2016


15 20 0


26.2 45.4


2006


0
0


N/A


4.0 4.0


0.034 0.036


0.0 0.3


2006 2011


0.0 3.8


5 3


7.8 0.7 0.0 0.1


0 18


2016


4 20 3


2011 20112016 20062006


4.0
1.4 1.4 1.4


4.0
1.4


4.0
1.4


0.062


okay okay okay


0.025


okay


0.025


okay


N/A 100% N/A 100%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


18


m2 m2m2
29 202769 1,329177 244


37 36 14 16


20162011


57 423 227 110


2006


5.8 23.5 39.6


Large Office Medium Office


8.7


Food Retail
11% 4% 3%


6.81.7 12.5


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


2.1 15.2


20062006 2011 2016


6.1


88 118 112 29


m2


Large Non-Food Retail
10%


2006 2011 2016


924 1,558


114 139 127


2016


0 9 12
10


2006 2011 2016
7


0.0 2.1 4.2
0.0 2.3 3.3


Medium Non-Food Retail
3%


2006 2011 2016


1.8 7.5 12.6
m2


74 301 507


37 45 41


0 2


N/A 100%


3


0.0 0.1 0.3
0.0 0.2 0.3


0.3
0.3


2006 2011 2016


Major Technologies & % 
Contribution to 
Economic Savings


0 3


2006 2011 2016


2
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C2b-Near Cond. Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


1.4 0.0 0.0 0.01.1 0.0 0.6 0.5
0.0 0.0 0.0


0.0 1.7 2.9 0.0 0.1 0.3 0.0


2006 2011 2016


0.0 1.1 2.4 0.0 0.1 0.2 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
0 0 0 09 0 0 9


0 0 0
0 15 16 0 4 5 0


5 0 7 5


2011 2016


0 10 16 0 2 4 0 7


2006 2011 2016 2006


1.4


2006 2011 2016 2006 2011 2016 2006 2011 2016


1.4 1.4 1.4 1.4


okay


4.0 4.0 4.0 4.0 4.0


okay okay okay okay


0.048 0.031 0.146 0.108 0.080


N/A 100%


Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100%


Technology % of Eco Technology


9


% of Eco


811 6


Technology % of Eco Technology % of Eco


491 927


61 74 87


121


30 35 30 16


95


19 17 14 15


103 159 13 57
m2


23.2 1.3


59 233 382 31 124 209 27
m2 m2 m2 m2


6.1 10.3


2011 2016


9.8 39.6 74.62.8 11.1 18.3 0.9 3.8 6.4 4.0 15.1


2006 2011 2016 20062016 2006 2011 20162011 2016 2006 2011


Large School
4% 2% 6% 3% 18%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006


1.0 1.3 0.0 0.4 0.6
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C2b-Near Cond. Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper


0.0 0.4 0.80.5 0.0 0.9 2.00.0 0.0 0.0 0.20.0 0.0 0.0 0.0
1.1 0.0 0.2 0.60.1 0.3 0.0 0.5


2006 2011 2016


0.0 0.0 0.0 0.0 0.0 0.0 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
8 0 9 124 5 0 5


0 5 9
0 0 0 0 0 0 0


4 0 2 5


2011 2016


0 0 0 0 0 0 0 2


2006 2011 2016 2006


1.4


2006 2011 2016 2006 2011 2016 2006 2011 2016


1.4 1.4 1.4 1.4


okay


4.0 4.0 4.0 4.0 4.0


okay okay okay okay


0.110 0.055 0.036 0.036 0.044


100% N/A 100%


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


24 66


Technology % of Eco Technology % of Eco Technology % of Eco Technology


83 73


102 186


13 15 1738 48 58 43 52 61 20 23


131 546 911 25
m2


76 314 606 85 343 650 41 158 277
m2 m2 m2 m2


32.4 1.1 4.5 8.15.7 10.0 4.7 19.4


2006 2011 2016


8.6 35.0 67.0 4.5 18.2 35.5 1.5


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use
16% 9% 2% 8% 2%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


0 13 18


2006 2011 2016


57 231 411
0 10 20
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C2c-Condensing DHW


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0


0
2006 2011 20162016 2006 20112016


0 0


100%


Technology


0


2006


N/A 100%


2011


0
0


2011 2016


0 0 0


6.5 11.3


2006


0
0


N/A


2.7 2.1


0.008 0.012


0.0 0.0


2006 2011


0.0 0.0


0 0


0.0 0.0 0.0 0.0


0 0


2016


0 00 0


2011 20112016 20062006


2.1
1.7 1.9 1.9


2.1
1.9


2.1
1.9


0.027


okay okay okay


0.008


okay


0.006


okay


N/A 100% N/A 100%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


16


m2 m2m2
25 181579 1,003134 195


30 29 13 15


20162011


46 339 124 98


2006


1.9 7.6 12.8


Large Office Medium Office


2.9


Food Retail
8% 4% 4%


3.00.8 5.5


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


0.7 5.0


20062006 2011 2016


1.5


67 89 85 23


m2


Large Non-Food Retail
10%


2006 2011 2016


503 848


62 76 69


2016


0 0 0
0 0


2006 2011 2016


0.0 0.0 0.0
0.0 0.0 0.0


Medium Non-Food Retail
2%


2006 2011 2016


0.5 1.8 3.1
m2


39 160 271


20 24 22


0 0 0


N/A 100%


0.0 0.0 0.0
0.0 0.0 0.0


0.0
0.0


2006 2011 2016


Major Technologies & % 
Contribution to 
Economic Savings


0 0 0


2006 2011 2016


Marbek Resource Consultants Commercial Page H-10







C2c-Condensing DHW


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


0.3 0.0 0.0 0.00.2 0.0 0.3 0.2
0.0 0.0 0.0


0.0 2.5 4.9 0.0 0.3 0.5 0.0


2006 2011 2016


0.0 1.4 3.0 0.0 0.2 0.3 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
0 0 0 013 0 0 13


0 0 0
0 21 29 0 4 6 0


6 0 8 6


2011 2016


0 11 18 0 2 4 0 8


2006 2011 2016 2006


1.6


2006 2011 2016 2006 2011 2016 2006 2011 2016


1.2 1.2 1.2 1.3


okay


4.3 4.3 4.3 3.9 2.4


okay okay okay okay


0.052 0.049 0.025 0.040 0.008


N/A 100%


Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100%


Technology % of Eco Technology


10


% of Eco


811 7


Technology % of Eco Technology % of Eco


491 929


61 74 87


121


31 36 31 18


102


21 19 14 15


103 159 14 61
m2


3.9 0.5


62 245 402 35 139 232 27
m2 m2 m2 m2


2.4 3.8


2011 2016


1.0 4.0 7.63.1 12.1 19.9 1.7 6.9 10.2 0.7 2.5


2006 2011 2016 20062016 2006 2011 20162011 2016 2006 2011


Large School
15% 8% 3% 3% 6%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006


0.2 0.3 0.0 0.2 0.3


Marbek Resource Consultants Commercial Page H-11







C2c-Condensing DHW


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper


0.0 0.4 0.91.4 0.0 0.0 0.00.9 0.8 0.0 0.80.0 0.0 0.0 0.0
0.0 0.0 0.2 0.60.3 0.7 0.0 0.0


2006 2011 2016


0.0 0.0 0.0 0.0 1.1 1.5 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
0 0 8 136 6 0 0


0 5 8
0 0 0 0 50 0 0


4 0 0 0


2011 2016


0 0 0 0 63 25 0 2


2006 2011 2016 2006


1.7


2006 2011 2016 2006 2011 2016 2006 2011 2016


1.7 1.2 1.9 1.9


okay


1.9 4.0 2.1 2.1 2.8


okay okay okay okay


0.009 0.005 0.084 0.012 0.046


100% N/A 100%


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


22 62


Technology % of Eco Technology % of Eco Technology % of Eco Technology


79 69


102 186


13 15 1737 45 56 40 48 57 19 21


125 520 868 25
m2


73 300 581 79 319 606 37 145 253
m2 m2 m2 m2


10.5 1.2 4.8 8.713.3 23.2 1.5 6.3


2006 2011 2016


0.7 3.0 5.7 0.4 1.8 3.4 3.4


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use
4% 2% 17% 8% 6%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


0 5 9


2006 2011 2016


20 79 135
0 4 6
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C3a-Condensing Boilers Space


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper 1.5 4.9 0.0 0.10.0 40.4 129.9 0.0


20
2006 2011 20162016 2006 20112016


75 0


100%


Technology


0


2006


N/A 100%


2011


38
15


2011 2016


20 30 0


101.0 173.2


2006


0
0


N/A


1.3 1.3


0.094 0.022


0.0 0.8


2006 2011


0.0 20.2


20 10


52.0 1.9 0.0 0.1


0 40


2016


10 50 10


2011 20112016 20062006


1.3
4.2 4.2 4.2


1.3
4.2


1.3
4.2


0.007


okay okay okay


0.029


okay


0.007


okay


N/A 100% N/A 100%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


23


m2 m2m2
46 2771,076 1,844307 345


49 49 23 23


20162011


98 591 269 162


2006


7.7 27.2 46.7


Large Office Medium Office


7.6


Food Retail
21% 2% 0%


1.20.3 2.1


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


2.2 13.0


20062006 2011 2016


28.9


154 154 154 49


m2


Large Non-Food Retail
6%


2006 2011 2016


942 1,614


135 135 135


2016


0 10 20
20 40


2006 2011 2016


0.0 2.7 9.3
0.0 5.4 18.7


Medium Non-Food Retail
0%


2006 2011 2016


0.6 2.2 3.9
m2


88 307 526


44 44 44


0 5 10


N/A 100%


0.0 0.1 0.4
0.0 0.2 0.8


0.2
0.4


2006 2011 2016


Major Technologies & % 
Contribution to 
Economic Savings


0 10 20


2006 2011 2016


Marbek Resource Consultants Commercial Page H-13







C3a-Condensing Boilers Space


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


19.7 0.0 16.0 68.550.6 0.0 3.9 10.0
0.0 8.0 34.3


0.0 2.3 9.7 0.0 0.1 0.4 0.0


2006 2011 2016


0.0 0.5 1.9 0.0 0.0 0.1 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
75 0 20 5050 75 0 50


0 10 25
0 10 25 0 5 13 0


60 0 40 60


2011 2016


0 2 5 0 1 3 0 40


2006 2011 2016 2006


4.2


2006 2011 2016 2006 2011 2016 2006 2011 2016


4.2 4.2 4.2 4.2


okay


1.3 1.3 1.3 1.3 1.3


okay okay okay okay


0.099 0.015 0.310 0.123 0.091


N/A 100%


Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100%


Technology % of Eco Technology


9


% of Eco


918 9


Technology % of Eco Technology % of Eco


874 1,498


125 125 125


250


33 33 33 19


109


19 19 18 18


127 218 18 64
m2


67.5 2.2


65 228 392 38 132 226 36
m2 m2 m2 m2


7.8 13.4


2011 2016


22.7 79.9 137.06.4 22.5 38.7 0.6 2.0 3.4 11.2 39.4


2006 2011 2016 20062016 2006 2011 20162011 2016 2006 2011


Large School
5% 0% 8% 2% 16%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006


15.7 40.5 0.0 3.1 8.0
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C3a-Condensing Boilers Space


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings


0.0 0.4 1.40.5 0.0 0.4 1.257.5 148.0 0.0 0.10.0 4.9 20.9 0.0
0.6 0.0 0.2 0.70.1 0.2 0.0 0.1


2006 2011 2016


0.0 2.4 10.4 0.0 46.0 118.4 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
10 0 10 2010 20 0 5


0 5 10
0 7 17 0 50 75 0


10 0 2 5


2011 2016


0 3 8 0 40 60 0 5


2006 2011 2016 2006


4.2


2006 2011 2016 2006 2011 2016 2006 2011 2016


4.2 4.2 4.2 4.2


okay


1.3 1.3 1.3 1.3 1.3


okay okay okay okay


0.124 0.187 0.006 0.011 0.027


100% N/A 100%


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


32 91


Technology % of Eco Technology % of Eco Technology % of Eco Technology


91 91


147 252


21 21 2184 84 84 88 88 88 32 32


183 640 1,098 42
m2


169 591 1,014 176 617 1,058 65 227 389
m2 m2 m2 m2


12.2 1.1 4.0 6.91.4 2.5 2.0 7.1


2006 2011 2016


20.9 73.0 125.2 32.8 115.1 197.3 0.4


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use
15% 23% 0% 1% 1%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016


140 492 843
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C3b-Near Cond. Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


0.0 1.1 1.7
0.0 1.0 1.5


0 70 60
2006 2011 2016


2006 2011 2016


0 75 70


N/A 100%


88 307 526


44 44 44


0.4 1.4 2.5
m2


Medium Non-Food Retail
0%


2006 2011 2016


0.0 13.8 20.8
0.0 12.1 14.8


70 50
2006 2011 2016


2016


0 80 70


942 1,614


135 135 135


m2


Large Non-Food Retail
6%


2006 2011 2016


154 154 154 49


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


1.4 8.2


20062006 2011 2016


18.3


23


Large Office Medium Office


4.8


Food Retail
21% 2% 0%


0.80.2


49 49 23 23


20162011


98 591


1.3


162


2006


4.9 17.3 29.7
m2 m2m2


46 2771,076 1,844307 345 269


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100% N/A 100%


0.005


okay okay okay


0.018


okay


0.005


okay


5.0
1.1 1.1 1.1


5.0
1.1


5.0
1.1


2016


70 750 70


2011 20112016 20062006


0.0 45.0


60 70


66.1 5.4 0.0 0.6


0 50


0.0 3.4


2006 2011


64.2 110.1


2006


0
0


N/A


5.0 5.0


0.060 0.014


65


2011 2016


70 60 0


100%


Technology


0


2006


N/A 100%


2011


43 60
2006 2011 20162016 2006 20112016


15 0


0.9
0.0 32.1 16.5 0.0 2.9 3.5 0.0 0.5 0.8


Major Technologies & % 
Contribution to 
Economic Savings
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C3b-Near Cond. Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Large School
5% 0% 8% 2% 16%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


4.1 14.3 24.6 0.4 1.3 2.1 7.1 25.0 42.9 1.4 5.0 8.5 14.5 50.8 87.1
m2 m2 m2 m2 m2


65 228 392 38 132 226 36 127 218 18 64 109 250


19 19 18 1833 33 33 19 9


874 1,498


125 125 12518 9


Technology % of Eco Technology % of Eco Technology % of Eco Technology


9


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.063 0.009 0.197 0.078 0.058


okay


5.0 5.0 5.0 5.0 5.0


okay okay okay okay


1.1 1.1 1.1 1.1 1.1


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 88 85 0 79 78 0 50 30 0 50 30 0 80 65
0 80 65 0 75 68 0 40 15 0 40 15 0 70 40


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 12.6 20.9 0.0 1.0 1.7 0.0 12.5 12.9 0.0 2.5 2.6 0.0 40.6 56.6
0.0 11.5 16.0 0.0 0.9 1.5 0.0 10.0 0.0 35.6 34.86.4 0.0 2.0 1.3
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C3b-Near Cond. Boilers Space


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper
0 211 294
0 178 175


2006 2011 2016


89 312 536


Mixed Use
15% 23% 0% 1% 1%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


13.3 46.4 79.6 20.9 73.1 125.4 0.3 0.9 1.6 1.3 4.5 7.8 0.7 2.5 4.4
m2 m2 m2 m2 m2


169 591 1,014 176 617 1,058 65 227 389 183 640 1,098 42


88 88 32 3284 84 84 88 91


147 252


21 21 2132 91


Technology % of Eco Technology % of Eco Technology % of Eco Technology


91


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.079 0.119 0.004 0.007 0.017


okay


5.0 5.0 5.0 5.0 5.0


okay okay okay okay


1.1 1.1 1.1 1.1 1.1


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 77 72 0 50 30 0 75 70 0 78 75 0 75 70
0 73 63 0 40 15 0 70 60 0 75 70 0 70 60


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 35.6 57.0 0.0 36.6 37.6 0.0 0.7 1.1 0.0 3.5 5.8 0.0 1.9 3.1
0.0 34.0 50.4 0.0 29.3 18.8 0.0 0.6 0.0 1.8 2.60.9 0.0 3.4 5.4


Marbek Resource Consultants Commercial Page H-18







C3c-Cond. DHW Boilers & Heaters


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Boilers 1.2


Heaters 1.9


Heaters 2.1
Boilers 4.5
Heaters 2.1


Boilers 4.5


Boilers 1.2


Heaters 1.9


0.0 0.0 0.0
0.0 0.0 0.0


0 0 0
2006 2011 2016


2006 2011 2016


0 0 0


N/A 100%


117 410 703


59 59 59


0.7 0.8 0.0
m2


Medium Non-Food Retail
0%


2006 2011 2016


0.0 0.1 0.0
0.0 0.2 0.0


20 40
2006 2011 2016


2016


0 10 20


1,285 2,204


184 184 184


m2


Large Non-Food Retail
0%


2006 2011 2016


291 291 291 99


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


1.9 11.4


20062006 2011 2016


1.7


52


Large Office Medium Office


6.7


Food Retail
10% 11% 0%


0.90.7


99 99 52 52


20162011


197 1,184


0.0


361


2006


1.0 1.2 0.0
m2 m2m2


103 6202,034 3,488581 691 367


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100% N/A 100%


0.0000


okay okay okay


0.0000


okay


0.0000


okay


2016


0 00 0


2011 20112016 20062006


0.0 0.1


0 0


0.3 0.0 0.0 0.0


0 4


0.0 0.0


2006 2011


6.0 10.3


2006


0
0


N/A


0.0029 0.0096


0


2011 2016


2 3 0


100%


Technology


0


2006


N/A 100%


2011


0 0
2006 2011 20162016 2006 20112016


8 0


0.0
0.0 0.2 0.8 0.0 0.0 0.0 0.0 0.0 0.0


Major Technologies & % 
Contribution to 
Economic Savings


Marbek Resource Consultants Commercial Page H-19







C3c-Cond. DHW Boilers & Heaters


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Heaters 1.9


Boilers 4.5
Heaters 2.1
Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Heaters 1.9


Boilers 4.5
Heaters 2.1
Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Large School
7% 15% 8% 0% 7%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


1.6 4.6 7.0 2.5 8.6 14.7 1.1 4.6 8.3 0.2 0.4 0.5 1.1 4.0 6.9
m2 m2 m2 m2 m2


171 599 1,027 93 326 558 91 318 545 47 164 281 626


47 47 45 4586 86 86 47 23


2,192 3,758


313 313 31345 23


Technology % of Eco Technology % of Eco Technology % of Eco Technology


23


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.0068 0.0264 0.0153 0.0016 0.0018


okayokay okay okay okay


Boilers 1.2 Boilers 1.2


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 4 10 0 1 3 0 40 60 0 40 60 0 10 25
0 20 50 0 5 13 0 50 75 0 50 75 0 20 50


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 0.2 0.7 0.0 0.1 0.4 0.0 1.8 5.0 0.0 0.2 0.3 0.0 0.4 1.7
0.0 0.9 3.5 0.0 0.4 1.8 0.0 2.3 0.0 0.8 3.46.3 0.0 0.2 0.3
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C3c-Cond. DHW Boilers & Heaters


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio


Approx. Customer 
Payback (yrs)


Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Heaters 1.9


Boilers 4.5
Heaters 2.1
Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


Heaters 1.9


Boilers 4.5
Heaters 2.1
Boilers 1.2


Heaters 1.9


Boilers 4.5
Heaters 2.1


0 4 12


2006 2011 2016


23 66 101


Mixed Use
15% 0% 15% 0% 11%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


2.6 9.0 15.5 0.9 1.1 0.0 3.4 10.1 15.6 1.4 1.7 0.0 1.8 6.4 10.9
m2 m2 m2 m2 m2


407 1,424 2,441 412 1,441 2,470 148 519 890 436 1,525 2,614 105


206 206 74 74203 203 203 206 218


367 629


52 52 5274 218


Technology % of Eco Technology % of Eco Technology % of Eco Technology


218


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.0063 0.0000 0.0175 0.0000 0.0173


okayokay okay okay okay


Boilers 1.2 Boilers 1.2


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 3 8 0 40 60 0 5 10 0 2 5 0 5 10
0 7 17 0 50 75 0 10 20 0 5 10 0 10 20


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 0.0 0.00.4 0.0 0.0 0.5 0.0 0.3 1.1
0.0 0.6 2.6 0.0 0.6 0.0 0.0 0.0 0.6 2.23.1 0.0 0.1 0.01.0


1.60.0 0.3 1.3 0.0
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C4-BAS Upgrade


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper 0.0 0.0 0.0 0.00.0 28.0 56.1 0.0


0
2006 2011 20162016 2006 20112016


50 0


100%


Technology


0


2006


N/A 100%


2011


0
0


2011 2016


30 30 0


112.2 112.2


2006


0
0


N/A


1.2 1.2


0.024 0.000


0.0 0.0


2006 2011


0.0 16.8


0 0


33.6 0.0 0.0 0.0


0 50


2016


0 00 0


2011 20112016 20062006


1.2
6.1 6.1 6.1


1.2
6.1


1.2
6.1


0.000


okay okay okay


0.014


okay


0.000


okay


N/A 100% N/A 100%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


58


m2 m2m2
116 6932,689 4,610768 861


123 123 58 58


20162011


246 1,477 673 404


2006


58.0 58.0 58.0


Large Office Medium Office


0.0


Food Retail
24% 0% 0%


0.00.0 0.0


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


0.0 0.0


20062006 2011 2016


112.2


384 384 384 123


m2


Large Non-Food Retail
12%


2006 2011 2016


2,354 4,035


336 336 336


2016


0 15 15
25 25


2006 2011 2016


0.0 4.3 8.7
0.0 7.2 14.5


Medium Non-Food Retail
0%


2006 2011 2016


0.0 0.0 0.0
m2


219 767 1,315


110 110 110


0 0 0


N/A 100%


0.0 0.0 0.0
0.0 0.0 0.0


0.0
0.0


2006 2011 2016


Major Technologies & % 
Contribution to 
Economic Savings


0 0 0


2006 2011 2016
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C4-BAS Upgrade


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


3.3 0.0 10.4 20.96.6 0.0 1.3 2.7
0.0 6.3 12.5


0.0 3.0 6.0 0.0 0.0 0.0 0.0


2006 2011 2016


0.0 2.0 4.0 0.0 0.0 0.0 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
15 0 25 2515 15 0 15


0 15 15
0 15 15 0 0 0 0


10 0 10 10


2011 2016


0 10 10 0 0 0 0 10


2006 2011 2016 2006


6.1


2006 2011 2016 2006 2011 2016 2006 2011 2016


6.1 6.1 6.1 6.1


okay


1.2 1.2 1.2 1.2 1.2


okay okay okay okay


0.041 0.000 0.081 0.065 0.022


N/A 100%


Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100%


Technology % of Eco Technology


23


% of Eco


2345 23


Technology % of Eco Technology % of Eco


2,185 3,746


312 312 312


624


82 82 82 47


273


47 47 45 45


318 545 46 159
m2


44.2 17.9


163 571 979 94 330 566 91
m2 m2 m2 m2


17.9 17.9


2011 2016


83.5 83.5 83.539.9 39.9 39.9 0.0 0.0 0.0 44.2 44.2


2006 2011 2016 20062016 2006 2011 20162011 2016 2006 2011


Large School
8% 0% 9% 4% 18%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006


2.2 4.4 0.0 0.9 1.8
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C4-BAS Upgrade


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings


0.0 0.0 0.00.0 0.0 0.0 0.014.4 28.8 0.0 0.00.0 0.0 0.0 0.0
0.0 0.0 0.0 0.00.0 0.0 0.0 0.0


2006 2011 2016


0.0 0.0 0.0 0.0 8.6 17.3 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
0 0 0 00 0 0 0


0 0 0
0 0 0 0 25 25 0


0 0 0 0


2011 2016


0 0 0 0 15 15 0 0


2006 2011 2016 2006


6.1


2006 2011 2016 2006 2011 2016 2006 2011 2016


6.1 6.1 6.1 6.1


okay


1.2 1.2 1.2 1.2 1.2


okay okay okay okay


0.000 0.044 0.000 0.000 0.000


100% N/A 100%


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


81 229


Technology % of Eco Technology % of Eco Technology % of Eco Technology


229 229


367 629


52 52 52211 211 211 220 220 220 81 81


457 1,601 2,744 105
m2


422 1,478 2,534 441 1,542 2,644 162 567 972
m2 m2 m2 m2


0.0 0.0 0.0 0.00.0 0.0 0.0 0.0


2006 2011 2016


0.0 0.0 0.0 115.3 115.3 115.3 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use
0% 24% 0% 0% 0%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016


471 471 471
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C5-Recommissioning


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


0.0 0.6 1.2
0.0 1.0 1.9


0 8 8
2006 2011 2016


2006 2011 2016


0 5 5


N/A 100%


219 767 1,315


110 110 110


23.0 23.0 23.0
m2


Medium Non-Food Retail
3%


2006 2011 2016


0.0 4.6 9.1
0.0 7.6 15.2


25 25
2006 2011 2016


2016


0 15 15


2,354 4,035


336 336 336


m2


Large Non-Food Retail
8%


2006 2011 2016


384 384 384 123


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


38.7 38.7


20062006 2011 2016


112.1


58


Large Office Medium Office


38.7


Food Retail
15% 5% 2%


12.312.3


123 123 58 58


20162011


246 1,477


12.3


404


2006


60.8 60.8 60.8
m2 m2m2


116 6932,689 4,610768 861 673


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100% N/A 100%


0.018


okay okay okay


0.015


okay


0.017


okay


1.2
6.1 6.1 6.1


1.2
6.1


1.2
6.1


2016


10 50 5


2011 20112016 20062006


0.0 16.8


17 8


33.6 3.9 0.0 0.3


0 50


0.0 1.9


2006 2011


112.1 112.1


2006


0
0


N/A


1.2 1.2


0.024 0.026


10


2011 2016


30 30 0


100%


Technology


0


2006


N/A 100%


2011


17 8
2006 2011 20162016 2006 20112016


50 0


0.6
0.0 28.0 56.0 0.0 3.2 6.4 0.0 0.5 1.0


Major Technologies & % 
Contribution to 
Economic Savings
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C5-Recommissioning


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Large School
3% 1% 6% 2% 12%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


24.8 24.8 24.8 10.1 10.1 10.1 44.5 44.5 44.5 17.4 17.4 17.4 89.9 89.9 89.9
m2 m2 m2 m2 m2


163 571 979 94 330 566 91 318 545 46 159 273 624


47 47 45 4582 82 82 47 23


2,185 3,746


312 312 31245 23


Technology % of Eco Technology % of Eco Technology % of Eco Technology


23


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.025 0.018 0.082 0.064 0.024


okay


1.2 1.2 1.2 1.2 1.2


okay okay okay okay


6.1 6.1 6.1 6.1 6.1


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 30 30 0 10 10 0 10 10 0 3 3 0 15 15
0 50 50 0 15 15 0 15 15 0 5 5 0 25 25


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 3.7 7.4 0.0 0.5 1.0 0.0 2.2 4.5 0.0 0.3 0.6 0.0 6.7 13.5
0.0 6.2 12.4 0.0 0.8 1.5 0.0 3.3 0.0 11.2 22.56.7 0.0 0.4 0.9
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C5-Recommissioning


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper


Mixed Use
10% 17% 2% 10% 2%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


74.7 74.7 74.7 127.6 127.6 127.6 14.7 14.7 14.7 73.8 73.8 73.8 12.9 12.9 12.9
m2 m2 m2 m2 m2


422 1,478 2,534 441 1,542 2,644 162 567 972 457 1,601 2,744 105


220 220 81 81211 211 211 220 229


367 629


52 52 5281 229


Technology % of Eco Technology % of Eco Technology % of Eco Technology


229


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.029 0.048 0.015 0.027 0.020


okay


1.2 1.2 1.2 1.2 1.2


okay okay okay okay


6.1 6.1 6.1 6.1 6.1


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 5 5 0 15 15 0 5 5 0 2 2 0 2 2
0 8 8 0 25 25 0 8 8 0 3 3 0 3 3


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 1.9 3.7 0.0 9.6 19.1 0.0 0.0 0.1 0.20.4 0.7 0.0 0.6
3.1 6.2 0.0


1.2
0.0 1.0 2.0


166


2006 2011 2016


737 737 737


0 83
0 50 100


0.0 0.2 0.41.215.9 31.9 0.0 0.60.0
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C6-EE Food Prep-Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper 0.0 0.0 0.0 1.00.0 0.0 0.0 0.0


50
2006 2011 20162016 2006 20112016


0 0


64%


Technology


0


2006


Ranges 64%


Fryers 36%


2011


0
0


2011 2016


0 0 0


2.2 3.7


2006


0
0


Ranges


2.4 2.4


0.001 0.001


0.0 0.0


2006 2011


0.0 0.0


0 12


0.0 0.0 0.0 0.7


0 0


2016


0 80 35


2011 20112016 20062006


2.4
0.3 0.3 0.3


2.4
0.3


2.4
0.3


0.023


okay okay okay


0.007


okay


0.002


okay


Ranges 64%


Fryers 36%


Ranges 64%


Fryers 36% Fryers 36%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


54


m2 m2m2
107 6432,405 4,124687 819


117 117 54 54


20162011


234 1,404 591 375


2006


4.3 15.0 25.7


Large Office Medium Office


0.7


Food Retail
2% 1% 6%


8.52.4 14.6


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


0.2 1.3


20062006 2011 2016


0.6


344 344 344 117


m2


Large Non-Food Retail
11%


2006 2011 2016


2,069 3,547


296 296 296


2016


0 8 35
12 50


2006 2011 2016


0.0 1.2 9.0
0.0 1.8 12.9


Medium Non-Food Retail
1%


2006 2011 2016


0.4 1.2 2.1
m2


195 681 1,167


97 97 97


0 0 0


Ranges 64%


Fryers 36%


0.0 0.0 0.0
0.0 0.0 0.0


5.1
7.3


2006 2011 2016


Major Technologies & % 
Contribution to 
Economic Savings


0 0 0


2006 2011 2016


Marbek Resource Consultants Commercial Page H-28







C6-EE Food Prep-Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


1.2 0.0 0.0 0.07.0 0.0 0.8 4.6
0.0 0.0 0.0


0.0 1.8 12.6 0.0 0.8 4.4 0.0


2006 2011 2016


0.0 1.2 8.8 0.0 0.5 2.8 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
70 0 0 021 70 0 21


0 0 0
0 12 50 0 12 40 0


45 0 14 45


2011 2016


0 8 35 0 8 26 0 14


2006 2011 2016 2006


0.3


2006 2011 2016 2006 2011 2016 2006 2011 2016


0.3 0.3 0.3 0.3


okay


2.4 2.4 2.4 2.4 2.4


okay okay okay okay


Fryers 36%


0.025 0.018 0.022 0.025 0.001


Ranges 64%


Fryers 36% Fryers 36% Fryers 36% Fryers 36%


Technology % of Eco


Ranges 64% Ranges 64% Ranges 64% Ranges 64%


Technology % of Eco Technology


21


% of Eco


2138 21


Technology % of Eco Technology % of Eco


2,031 3,482


290 290 290


580


83 83 83 50


257


50 50 38 38


268 459 43 150
m2


10.0 1.1


165 579 992 100 351 601 77
m2 m2 m2 m2


3.8 6.5


2011 2016


0.5 1.8 3.24.2 14.7 25.2 1.8 6.4 10.9 1.7 5.8


2006 2011 2016 20062016 2006 2011 20162011 2016 2006 2011


Large School
11% 5% 4% 3% 1%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006


0.8 4.5 0.0 0.5 2.9
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C6-EE Food Prep-Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper


0.0 0.0 0.042.1 0.0 0.0 0.01.0 5.8 0.0 4.20.0 0.0 0.0 0.0
0.0 0.0 0.0 0.02.8 30.0 0.0 0.0


2006 2011 2016


0.0 0.0 0.0 0.0 0.7 3.7 0.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006
0 0 0 06 35 0 0


0 0 0
0 0 0 0 21 70 0


25 0 0 0


2011 2016


0 0 0 0 14 45 0 4


2006 2011 2016 2006


0.3


2006 2011 2016 2006 2011 2016 2006 2011 2016


0.3 0.3 0.3 0.3


okay


2.4 2.4 2.4 2.4 2.4


okay okay okay okay


36% Fryers 36%


0.001 0.004 0.145 0.000 0.000


64% Ranges 64%


Fryers 36% Fryers 36% Fryers 36% Fryers


% of Eco Technology % of Eco


Ranges 64% Ranges 64% Ranges 64% Ranges


69 191


Technology % of Eco Technology % of Eco Technology % of Eco Technology


191 191


339 582


48 48 48189 189 189 190 190 190 69 69


382 1,336 2,291 97
m2


378 1,322 2,266 380 1,329 2,278 138 483 829
m2 m2 m2 m2


0.0 0.0 0.0 0.070.1 120.2 0.0 0.0


2006 2011 2016


0.3 1.2 2.1 1.4 4.8 8.3 20.0


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use
1% 4% 51% 0% 0%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


0 13 97


2006 2011 2016


39 136 234
0 8 67
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C6-EE Food Prep-New


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


0 0 0
0 0 0


0 0 0
2006 2011 2016


2006 2011 2016


0 0 0


Ranges 64%


Fryers 36%


66 266 450


33 40 37


0.143 0.580 0.978
m2


Medium Non-Food Retail
1%


2006 2011 2016


0 1 3
0 1 4


12 50
2006 2011 2016


2016


0 8 35


813 1,370


100 123 111


m2


Large Non-Food Retail
14%


2006 2011 2016


79 105 100 27


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


0.688 0.437


20062006 2011 2016


0.172


17


Large Office Medium Office


0.251


Food Retail
1% 1% 6%


2.7730.718


35 34 13 15


20162011


54 401


5.092


102


2006


1.736 7.071 11.918
m2 m2m2


26 187685 1,186158 231 200


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


Ranges 64%


Fryers 36%


Ranges 64%


Fryers 36% Fryers 36%


27


okay okay okay


9


okay


2


okay


2.4
0.3 0.3 0.3


2.4
0.3


2.4
0.3


2016


0 80 35


2006 20112016 20062006


0 0


0 12


0 0 0 0


0 0


0 0


2006 2006


0.745 1.290


2006


0
0


Ranges


2.4 2.4


1 1


0


2011 2016


0 0 0


64%


Technology


0


2006


Ranges 64%


Fryers 36%


2011


0 50
2006 2011 20162016 2006 20112016


0 0


1
0 0 0 0 0 0 0 0 2


Major Technologies & % 
Contribution to 
Economic Savings
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C6-EE Food Prep-New


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Large School
13% 5% 4% 3% 0%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


1.796 12.353 11.640 0.713 2.824 4.768 0.599 2.269 3.496 0.363 1.648 2.746 0.122 0.493 0.375
m2 m2 m2 m2 m2


59 231 382 33 130 219 23 87 134 12 54 90 112


19 18 11 1329 35 30 16 7


453 858


56 68 819 6


Technology % of Eco Technology % of Eco Technology % of Eco Technology


8


% of Eco Technology % of Eco


Ranges 64% Ranges 64% Ranges 64% Ranges 64% Ranges 64%


Fryers 36% Fryers 36% Fryers 36% Fryers 36% Fryers 36%


22 22 26 30 0


okay


2.4 2.4 2.4 2.4 2.4


okay okay okay okay


0.3 0.3 0.3 0.3 0.3


2006 2011 2011 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 8 35 0 8 26 0 14 45 0 14 45 0 0 0
0 12 50 0 12 40 0 21 70 0 21 70 0 0 0


2006 2011 2011 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 1 0 0 0 1 0 0 1 0 0 1 0 0 0
0 1 0 0 0 1 0 0 0 0 02 0 0 1
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C6-EE Food Prep-New


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Total Savings, by Year 


Economic Savings
Most Likely


Upper


Mixed Use
1% 3% 47% 0% 0%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.073 0.302 0.585 0.318 1.281 2.432 6.028 23.391 40.934 0.000 0.000 0.000 0.000 0.000 0.000
m2 m2 m2 m2 m2


67 277 538 73 294 559 35 134 235 109 456 760 23


44 53 17 2034 42 52 37 61


95 172


12 14 1520 55


Technology % of Eco Technology % of Eco Technology % of Eco Technology


69


% of Eco Technology % of Eco


Ranges 64% Ranges 64% Ranges 64% Ranges 64% Ranges 64%


Fryers 36% Fryers 36% Fryers 36% Fryers 36% Fryers 36%


1 4 174 0 0


okay


2.4 2.4 2.4 2.4 2.4


okay okay okay okay


0.3 0.3 0.3 0.3 0.3


2016 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2006 2016


0 0 0 0 14 45 0 4 25 0 0 0 0 0 0
0 0 0 0 21 70 0 6 35 0 0 0 0 0 0


2016 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2006 2016


0 0 0 0 0 1 0 0 01 6 0 0
0 0


0 0
0 0 08 0 0 0


2006 2011 2016


13 56 87
4 13


0 5 19
0


0 1 0 10 0
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C7-Pre-Rinse Spray Valve--Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


0.0 0.0 0.0
0.0 0.0 0.1


0 45 90
2006 2011 2016


2006 2011 2016


0 25 50


N/A 100%


117 410 703


59 59 59


0.1 0.1 0.1
m2


Medium Non-Food Retail
0%


2006 2011 2016


0.0 0.3 0.6
0.0 0.5 1.1


45 90
2006 2011 2016


2016


0 25 50


1,285 2,204


184 184 184


m2


Large Non-Food Retail
1%


2006 2011 2016


291 291 291 99


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


2011 2016


0.1 0.1


20062006 2011 2016


0.2


52


Large Office Medium Office


0.1


Food Retail
0% 0% 2%


2.12.1


99 99 52 52


20162011


197 1,184


2.1


361


2006


1.2 1.2 1.2
m2 m2m2


103 6202,034 3,488581 691 367


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100% N/A 100%


0.003


okay okay okay


0.001


okay


0.000


okay


10.0
0.3 0.3 0.3


10.0
0.3


10.0
0.3


2016


25 250 50


2011 20112016 20062006


0.0 0.1


45 45


0.1 0.0 0.0 0.5


0 45


0.0 0.0


2006 2011


0.2 0.2


2006


0
0


N/A


10.0 10.0


0.000 0.000


50


2011 2016


25 50 0


100%


Technology


0


2006


N/A 100%


2011


90 90
2006 2011 20162016 2006 20112016


90 0


1.1
0.0 0.1 0.2 0.0 0.0 0.1 0.0 1.0 1.9


Major Technologies & % 
Contribution to 
Economic Savings
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C7-Pre-Rinse Spray Valve--Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Large School
16% 6% 4% 3% 0%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


14.7 14.7 14.7 5.7 5.7 5.7 3.9 3.9 3.9 2.3 2.3 2.3 0.2 0.2 0.2
m2 m2 m2 m2 m2


171 599 1,027 93 326 558 91 318 545 47 164 281 626


47 47 45 4586 86 86 47 23


2,192 3,758


313 313 31345 23


Technology % of Eco Technology % of Eco Technology % of Eco Technology


23


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.014 0.010 0.007 0.008 0.000


okay


10.0 10.0 10.0 10.0 10.0


okay okay okay okay


0.3 0.3 0.3 0.3 0.3


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 25 50 0 25 50 0 25 50 0 25 50 0 25 50
0 45 90 0 45 90 0 45 90 0 45 90 0 45 90


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 3.7 7.3 0.0 1.4 2.8 0.0 1.0 1.9 0.0 0.6 1.1 0.0 0.0 0.1
0.0 6.6 13.2 0.0 2.6 5.1 0.0 1.7 0.0 0.1 0.13.5 0.0 1.0 2.1
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C7-Pre-Rinse Spray Valve--Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s of m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Svgs per 
Participant GJ/yr
Savings Adjustment 
Factor (if applicable)
Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
Buildings in Period)


Most Likely
Upper


Action Savings, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Economic Savings 
Potential in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Economic Savings


Number of Annual 
Participant Buildings Total Savings, by Year 


Economic Savings
Most Likely


Upper


Mixed Use
0% 1% 66% 0% 0%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.1 0.1 0.1 0.6 0.6 0.6 59.9 59.9 59.9 0.0 0.0 0.0 0.0 0.0 0.0
m2 m2 m2 m2 m2


407 1,424 2,441 412 1,441 2,470 148 519 890 436 1,525 2,614 105


206 206 74 74203 203 203 206 218


367 629


52 52 5274 218


Technology % of Eco Technology % of Eco Technology % of Eco Technology


218


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0.000 0.000 0.067 0.000 0.000


okay


10.0 10.0 10.0 10.0 10.0


okay okay okay okay


0.3 0.3 0.3 0.3 0.3


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0 25 50 0 25 50 0 25 50 0 0 0 0 25 50
0 45 90 0 45 90 0 45 90 0 0 0 0 45 90


2006 2011 2016 2006 2011 2016 2006 2011 2011 2016


0.0 0.0 0.1 0.0 0.1 0.3 0.0


2016


30.0 0.0 0.0


20062006 2011 2016


0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.00.3 0.5 0.0 27.0


91 91 91


2006 2011 2016


0 41 82
0 23 45


#REF! #REF! #REF!


53.90.0 0.1 0.1 0.0
15.0
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CFC1-Space Heating Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


-208.36
1.08


-208.36
1.08 1.08


-208.36
1.08


-208.36
1.08


-208.36


0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


0
2006 2011 20162016 2006 20112016


0 0


100%


Technology


0


2006


N/A 100%


2011


0
0


2011 2016


0 0 0


20.9 35.6


2006


0
0


N/A


0.019 0.037


N/A 100%


0.0 0.0


2006 2011


0.0 0.0


0 0


0.0 0.0 0.0 0.0


0 0


2016


0 00 0


2011 20112016 20062006


0.021


okay okay okay


0.008


okay


0.012


okay


N/A 100%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


m2 m2m2
46 2771,076 1,844307 345 269


20162011


98 591


5.7


162


2006


2.3 8.0 13.6


49 49 23 23 23


Large Office Medium Office


12.7


Food Retail
16% 10% 3%


3.41.0


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


2011 2016


3.7 21.6


20062006 2011 2016


6.0


154 154 154 49


m2


Large Non-Food Retail
6%


2006 2011 2016


942 1,614


135 135 135


2016


0 0 0
0 0


2006 2011 2016


0.0 0.0 0.0
0.0 0.0 0.0


Medium Non-Food Retail
3%


2006 2011 2016


1.0 3.6 6.1
m2


88 307 526


44 44 44


N/A 100%


2006 2011 2016


0 0 0
0 0 0


2006 2011 2016


0.0 0.0 0.0
0.0 0.0 0.0
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CFC1-Space Heating Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


1.08
-208.36


1.08
-208.36-208.36


1.08
-208.36


1.08
-208.36


1.08


0.0 0.0 0.0 0.00.0 0.0 0.0 0.0
0.0 0.0 0.0


0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.00.0 0.0 0.0 0.00.0 0.0 0.0 0.0


2016 2006 2011 20162011 2016 2006 2011
0 0 0


2006 2011 2016 2006 2011 2016 2006
0 0 0 0


0 0
0 0 0 0 0 0 0 0


0 0 0 0


2016


0 0 0 0 0 0 0 0 0


2011 2016 2006 201120162011 2016 2006 20112006


okayokay okay okay okay


2011 2016 2006 2006


0.057 0.055 0.016 0.082 0.027


100% N/A 100%


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


18 9


Technology % of Eco Technology % of Eco Technology % of Eco Technology


9 9


874 1,498


125 125 12533 33 33 19 19 19 18 18


18 64 109 250
m2


65 228 392 38 132 226 36 127 218
m2 m2 m2 m2


9.0 6.8 23.8 40.52.0 3.5 1.5 5.3


2006 2011 2016


3.8 13.2 22.2 2.1 7.3 12.3 0.6


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Large School
10% 6% 2% 4% 18%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes
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CFC1-Space Heating Exist


Sub Sector
Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


Number of Annual 
Participant Buildings Total Savings, by Year 


Economic Savings
Most Likely


Upper


#REF! #REF! #REF!


-208.36


0.0
0.0 0.0 0.0 0.0


2016


1.08
-208.36-208.36


1.08
-208.36


1.08
-208.36


1.081.08


100%


% of Eco


0.0 0.0 0.00.0 0.0 0.0 0.0
0.0 0.0 0.0


0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.00.0 0.0 0.0 0.0


2006 2011 20162011 2016 2006 2011
0 0 0


2006 2011 2016 2006 2011 2016 2006
0 0 0 0


0 0
0 0 0 0 0 0 0 0


0 0 0 0


2016


0 0 0 0 0 0 0 0 0


2011 2016 2006 2011200620162011 2016 2006 2011


0.021


2006


okayokay okay okay okay


2011 2016 2006


0.025 0.018 0.006 0.001


100%


Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A N/A


32 91


Technology % of Eco Technology % of Eco Technology % of Eco Technology


91 91


147 252


21 21 2184 84 84 88 88 88 32 32


183 640 1,098 42
m2


169 591 1,014 176 617 1,058 65 227 389
m2 m2 m2 m2


1.4 0.9 3.1 5.41.4 2.5 0.2 0.8


2006 2011 2016


4.2 14.7 25.0 3.3 11.4 19.4 0.4


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use
11% 9% 1% 1% 2%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016


38 132 224
0 0 0
0 0 0


Marbek Resource Consultants Commercial Page H-39







CFC1-Space Heating New


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


-207.06
1.17


-207.06
1.17


-207.06
1.17


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


0.0 0.0 0.0
0.0 0.0 0.0


0 0 0
2006 2011 2016


2006 2011 2016


0 0 0


N/A 100%


0 0%


74 301 507


37 45 41


0.7 2.8 4.8
m2


Medium Non-Food Retail
3%


2006 2011 2016


0.0 0.0 0.0
0.0 0.0 0.0


0 0
2006 2011 2016


2016


0 0 0


924 1,558


114 139 127


m2


Large Non-Food Retail
7%


2006 2011 2016


88 118 112 29


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


2011 2016


1.8 12.5


20062006 2011 2016


2.6


Large Office Medium Office


7.1


Food Retail
10% 7% 4%


4.21.1 7.7


20162011


57 423 227 110


2006


1.8 7.4 12.4


37 36 14 16 18


m2 m2m2
29 202769 1,329177 244


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


N/A 100%


0 0%


N/A 100%


0 0%


0.038


okay okay okay


0.008


okay


0.009


okay


2016


0 00 0


2011 20112016 20062006


0.0 0.0


0 0


0.0 0.0 0.0 0.0


0 0


0.0 0.0


2006 2011


10.5 18.6


2006


0
0


N/A


0.014 0.030


0


2011 2016


0 0 0


100%


Technology


0


2006


N/A 100%


0 0%


2011


0 0
2006 2011 20162016 2006 20112016


0 0


0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


1.17
-207.06


1.17
-207.06
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CFC1-Space Heating New


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


1.17
-207.06


1.17
-207.06-207.06


1.17
-207.06


1.17
-207.06


1.17


Large School
12% 5% 1% 4% 25%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


3.4 12.9 21.7 1.3 5.1 8.9 0.3 1.2 1.8 0.9 4.2 6.9 5.7 23.0 44.1
m2 m2 m2 m2 m2


59 233 382 31 124 209 27 103 159 13 57 95 121


19 17 14 1530 35 30 16 8


491 927


61 74 8711 6


Technology % of Eco Technology % of Eco Technology % of Eco Technology


9


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0 0% 0 0% 0 0% 0 0% 0 0%


0.057 0.043 0.011 0.073 0.048


2006


okayokay okay okay okay


2011 2016 2006 200620162011 2016 2006 2011 2011 2016 2006 2011 2016


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0
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CFC1-Space Heating New


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)
Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


Number of Annual 
Participant Buildings Total Savings, by Year 


Economic Savings
Most Likely


Upper


#REF! #REF! #REF!


1.17
-207.06


2016 2011 2016


0 0


1.17
-207.06-207.06


1.17
-207.06


1.17
-207.06


1.17


0 0 0
0 0 0


2006 2011 2016


24 97 177


Mixed Use
13% 4% 1% 1% 3%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


2.7 11.3 23.1 0.8 3.3 6.9 0.2 0.7 1.2 0.2 0.6 1.0 0.7 2.9 5.3
m2 m2 m2 m2 m2


76 314 606 85 343 650 41 158 277 131 546 911 25


52 61 20 2338 48 58 43 73


102 186


13 15 1724 66


Technology % of Eco Technology % of Eco Technology % of Eco Technology


83


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0 0% 0 0% 0 0% 0 0% 0 0%


0.038 0.011 0.004 0.001 0.028


2006


okayokay okay okay okay


2011 2016 2006 20062011 2016 2006 2011 2006 2011 2016


0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0
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CFC2-SHW Exist


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)


Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


1.9 1.5


0 0 0
2006


0.0
0.0


0.0 0.0 0.0
0.0 0.0 0.0


2011 2016


2006 2011 2016


0 0 0


703


59 59 59


2006 2011 2016


1.4 5.2 9.3


2006 2011 2016


0.0 0.0 0.0


0 0 0
0 0


1.9


0 0%


2011 2016


184 184 184


2006


99


5.4 20.1 35.6
m2


1,285197 1,184


4.2


99


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


2011 2016


1.2 7.1


20062006 2011 2016


3.3


Food Retail
13% 5% 4%


Large Non-Food Retail
24%


Large Office Medium Office Medium Non-Food Retail
6%


0.8 5.4


2006


52


m2


52


20162011


3.0
m2


103 620691 367 3612,204
m2


117 410


99


% of EcoTechnology % of Eco Technology % of Eco Technology % of EcoTechnology


52


0%


% of Eco Technology


N/A 100%


0 0% 0


N/A 100%


0%


N/A 100%


0.009


okay


0.016


okay


0.013


okay


2016


0 00 0


2011 20112016 20062006


0.0 0.0


0 0


0.0 0.0 0.0 0.0


0 0


0.0 0.0


2006 2011


0


N/A


0.006 0.006


-0.7 -0.7


N/A 100%


okay


0


m2
2,034 3,488581


11.6 19.6


2006


okay


2011 2016


291 291 291


0 0
0


2006 2011


0
00


0


2016


0
2006 2011 20162016 2006 20112016


0 0


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


1.9 1.9
-0.7 -0.7 17.5


100%
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CFC2-SHW Exist


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)


Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


1.9


0.0 0.0


Large School
14% 14% 0% 1% 3%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


3.5 12.3 21.1 3.4 11.9 20.3 0.1 0.3 0.6 0.3 1.2 2.1 0.7 2.4 4.0
m2 m2 m2 m2 m2


171 599 1,027 93 326 558 91 318 545 47 164 281 626


47 47 45 4586 86 86 47 23


2,192 3,758


313 313 31345 23


Technology % of Eco Technology % of Eco Technology % of Eco Technology


23


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0 0% 0 0% 0 0% 0 0% 0 0%


0.021 0.036 0.001 0.008 0.001


2006


okayokay okay okay okay


1.9 1.9 1.9 1.9
-0.7 -0.7 -0.7


2011 2016 2006 200620162011 2016 2006 2011 2011 2016 2006 2011 2016


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0


-0.7 -0.7
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CFC2-SHW Exist


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)


Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Number of Annual 
Participant Buildings Total Savings, by Year 


Economic Savings
Most Likely


Upper


#REF!#REF! #REF!
0 0


0 0 0


0


2011 2016


24 85 147


2006


Mixed Use
2% 3% 7% 1% 2%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.5 1.7 2.8 0.6 2.2 4.0 1.5 5.5 9.6 0.3 1.1 2.0 0.6 2.1 3.5
m2 m2 m2 m2 m2


407 1,424 2,441 412 1,441 2,470 148 519 890 436 1,525 2,614 105


206 206 74 74203 203 203 206 218


367 629


52 52 5274 218


Technology % of Eco Technology % of Eco Technology % of Eco Technology


218


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A 100% N/A 100%


0 0% 0 0% 0 0% 0


0.001 0.002 0.011 0.001


1.9 1.9


0% 0


okay


1.9


0%


0.006


okay okay okay okay


2011 2016 20062006 200620162011 2016 2006 2011 2011 2016 2006 2011 2016


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016 2006 2011 2016


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0


-0.7 -0.7-0.7 -0.7 -0.7
1.9 1.9
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CFC2-SHW New


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)


Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


-0.7 -0.7 37.7
1.9 1.9 1.2


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


-0.7
1.9 1.9
-0.7


0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


0
2006 2011 20162016 2006 20112016


0 0


100%


Technology


0


2006


N/A 100%


0 0%


2011


0
0


2011 2016


0 0 0


6.3 11.3


2006


0
0


N/A


0.009 0.009


N/A 100%


0.0 0.0


2006 2011


0.0 0.0


0 0


0.0 0.0 0.0 0.0


0 0


2016


0 00 0


2011 20112016 20062006


0.013


okay okay okay


0.014


okay


0.013


okay


0 0%


N/A 100%


0 0%


% of Eco Technology % of EcoTechnology % of Eco Technology % of Eco Technology % of Eco


m2 m2m2
29 202769 1,329177 244 227


20162011


57 423


2.7


110


2006


2.4 13.0 22.5


37 36 14 16 18


Large Office Medium Office


2.2


Food Retail


12% 4% 3%


1.40.2


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


2011 2016


0.3 4.0


20062006 2011 2016


1.1


88 118 112 29


m2


Large Non-Food Retail


23%


2006 2011 2016


924 1,558


114 139 127


2016


0 0 0
0 0


2006 2011 2016


0.0 0.0 0.0
0.0 0.0 0.0


Medium Non-Food Retail


6%


2006 2011 2016


0.8 3.7 6.3
m2


74 301 507


37 45 41


N/A 100%


0 0%


2006 2011 2016


0 0 0
0 0 0


2006 2011 2016


0.0 0.0 0.0
0.0 0.0 0.0
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CFC2-SHW New


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)


Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


-0.7 -0.7 -0.7 -0.7-0.7
1.9 1.9 1.9 1.91.9


0% 0 0%


0.0 0.0 0.0 0.00.0 0.0 0.0 0.0
0.0 0.0 0.0


0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.00.0 0.0 0.0 0.00.0 0.0 0.0 0.0


2016 2006 2011 20162011 2016 2006 2011
0 0 0


2006 2011 2016 2006 2011 2016 2006
0 0 0 0


0 0
0 0 0 0 0 0 0 0


0 0 0 0


2016


0 0 0 0 0 0 0 0 0


2011 2016 2006 201120162011 2016 2006 20112006


okayokay okay okay okay


2011 2016 2006 2006


0.040 0.091 0.002 0.020 0.002


100% N/A 100%


0 0% 0 0% 0 0% 0


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


11 6


Technology % of Eco Technology % of Eco Technology % of Eco Technology


9 8


491 927


61 74 8730 35 30 16 19 17 14 15


13 57 95 121
m2


59 233 382 31 124 209 27 103 159
m2 m2 m2 m2


1.9 0.2 1.1 2.30.2 0.4 0.1 0.6


2006 2011 2016


2.0 8.8 15.5 1.0 4.7 19.0 0.1


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Large School


16% 19% 0% 2% 2%


Large Hotel Medium Hotel/Motel Hospital Nursing Homes
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CFC2-SHW New


Sub Sector


Approx % of Action 
Savings


Participant Definition
Total Applicable 
Participants in Period 
(‘000s m2)
Annual Applicable 
Participants (‘000s of 
m2)


Approx Annual Gas Use 
Incr. per Participant  
GJ/yr
Increase Adjustment 
Factor (if applicable)


Approx. B/C Ratio
Approx. Customer 
Payback (yrs)


Participation Rate (% of 
buildings in period)


Most Likely
Upper


Action Impacts, by 
Milestone Year (1000 
GJ/yr)


Most Likely
Upper


Major Technologies & % 
Contribution to 
Increased Natural Gas 
Use


Potential Natural Gas 
Increase in Period 
(thousand GJ/yr) 


Number of Annual 
Participant Buildings Total Savings, by Year 


Economic Savings
Most Likely


Upper


#REF! #REF! #REF!


-0.7 -0.7


0.0
0.0


2011 2016


2016


-0.7 -0.7
1.9 1.9 1.9 1.91.9


-0.7


0.00.0 0.0 0.0 0.0
0.0


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0


2016


0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0


2006 2011
0 00 0


2016 2006 2011
0


2006 2011 2016 2006 2011 2016 2006
0 0


0 0
0 0 0 0 0 0 0 0


0 0 0 0


2016


0 0 0 0 0 0 0 0 0


2011 2016 2006 20112011 2016 2006 20112006


okayokay okay okay okay


2011 2016 2006 2006


0% 0 0%


0.002 0.003 0.019 0.001 0.017


100% N/A 100%


0 0% 0 0% 0 0% 0


% of Eco Technology % of Eco


N/A 100% N/A 100% N/A 100% N/A


24 66


Technology % of Eco Technology % of Eco Technology % of Eco Technology


83 73


102 186


13 15 1738 48 58 43 52 61 20 23


131 546 911 25
m2


76 314 606 85 343 650 41 158 277
m2 m2 m2 m2


1.0 0.4 1.8 3.22.8 5.2 0.1 0.6


2006 2011 2016


0.1 0.7 1.5 0.2 0.9 1.7 0.4


2016 2006 2011 20162011 2016 2006 20112006 2011 2016 2006


Mixed Use


2% 2% 5% 1% 3%


Medium School University/College Restaurant/Tavern Warehouse/Whsale


2006 2011 2016


9 49 99


0 0 0


0 0 0
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EXECUTIVE SUMMARY 
  


 Background and Objectives 
 
This Conservation Potential Review (CPR) provides Terasen Gas with a comprehensive planning 
document that the company can use on an ongoing basis to: 
 
 Develop a long range energy efficiency and fuel choice strategy  
 Design and implement energy efficiency and fuel choice programs 
 Assess the impact of energy efficiency and fuel choice programs on both peak and annual 


loads 
 Set annual energy efficiency and fuel choice targets and budgets. 


 
 Scope 


 
The scope of this study was designed to coincide as much as possible with the structure and 
approach of the BC Hydro CPR, which was completed in 2003. The intent was to ensure that: 
this study would benefit from the substantial body of information and modelling work prepared 
for BC Hydro as part of its Conservation Potential Review – Update 2002; and, the results of this 
study would enable the assessment of not only energy efficiency opportunities, but also 
opportunities where natural gas could cost effectively replace electricity in selected markets.  
 
Sector Coverage:  The study addresses three sectors: residential (Rate 1, plus Rate 2 and 3 
multi-unit buildings), commercial/institutional (Rate 2, 3 and 23 – non process loads) and 
manufacturing (Rate 5, 25, 3 and 23 – process loads).  Terasen’s 300 largest manufacturing 
accounts (Rate 7 and 22) are outside the scope of this study.   
 
Geographical Coverage:  The study results are presented for the total Terasen Gas service 
region and for the three service areas of: Lower Mainland, Interior and Vancouver Island. 
 
Study Period:   The base year for this study is fiscal year FY 2003/04. The time period covered 
by this study is to FY 2015/16, with a milestone at FY 2010/11.  
 
Technologies:   The study addresses both energy efficiency and fuel choice options. 
 


 Approach  
 
Analysis of the manufacturing sector employed a customized spreadsheet model. The model is 
organized by major sub sector, end use, technology and efficiency level e.g., standard efficiency 
boilers, condensing boilers, standard lumber dry kilns, efficient lumber dry kilns etc.   The 
analysis addresses each specific manufacturing sub sector by treating the whole sub sector as one 
plant within each of the three service areas.   
 
The model contains information on the major equipment and processes that are used to generate 
the major final products for each sub sector.  
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The major “drivers” within the manufacturing spreadsheet model that affect natural gas use are: 
 
 Activity levels within each sub sector (Useful heat requirement) 
 Production processes employed  
 The type and efficiency of specific major operating equipment. 


 
The major steps involved in the analysis are shown in Exhibit E1 and are discussed in the 
following paragraphs. As illustrated, the results of this CPR study, and in particular the 
estimation of Achievable Potential, support on-going DSM planning work. However, it should 
be emphasized that the estimation of Achievable Potential is not synonymous with either the 
setting of specific program targets or with program design. 


 
Exhibit E1  


Study Approach: Major Analytical Steps 


 
 Major Analytic Steps and Definitions 


 
This study employs numerous terms that are unique to analyses such as this one; below is a brief 
description of some of the most important terms.  
 
Base Year  The Base Year is the starting point for the analysis. It provides a detailed 


description of “where” and “how” energy is currently used in the 
existing manufacturing sector.  
 


 


CPR Study


Base Year Calibration


Reference Case


Technology Assessment


Demand Impacts


Achievable Potential


Economic Potential
Energy Efficiency & Fuel Choice


Detailed Program Design


DSM Targets


On-going DSM work
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Peak Day Load 
Impacts  


Load factors provided by Terasen Gas were used to derive the peak-day 
load impacts from the natural gas savings contained in each of the 
achievable potential estimates noted above.  


Reference Case 
(includes Natural 
Conservation) 


The Reference Case estimates the expected level of natural gas consumption 
that would occur over the study period in the absence of new DSM program 
initiatives. It provides the point of comparison for the subsequent 
calculation of “economic” and “achievable” savings potentials. Creation of 
the Reference Case required the development of estimates of expected 
growth in production levels for the major sub sectors together with an 
estimation of “natural” changes affecting energy consumption over the 
study period.  
 


Technology 
Assessment 
 


Energy efficiency and fuel choice options were identified that met the 
criteria, as outlined above in the study’s scope. Technology cost and 
performance data were compiled relative to the base line technology and the 
measure total resource cost (TRC) was calculated for each option.    
 
The measure total resource cost calculates the net present value of energy 
savings that result from an investment in an efficiency or fuel choice 
technology or measure. The measure cost is equal to its full or incremental 
capital cost (depending on application) plus any change (positive or 
negative) in annual operating and maintenance costs. The calculation of 
energy savings is based on the avoided natural gas and electricity supply 
costs, the life of the technology, and the selected discount rate, which in this 
analysis has been set at 8%.   
 


Economic Potential 
Forecasts  


The Economic Potential Forecast is the level of energy consumption that 
would occur if all equipment and facilities were upgraded to the level that is 
cost-effective, from Terasen Gas’s perspective using life-cycle costing, 
against the long-run avoided cost of new natural gas supply. All the energy 
efficiency and fuel choice options included in the technology assessment 
that had a positive measure TRC were incorporated into the Economic 
Potential Forecasts.  
 
Two economic potential forecasts were prepared: energy efficiency and fuel 
choice. 
 


Achievable Potential The Achievable Potential is the proportion of the savings identified in the 
Economic Potential Forecast that could realistically be achieved within the 
study period. Achievable Potential recognizes that it is practically difficult 
to induce customers to purchase and install all the energy efficiency or fuel 
choice options that meet the criteria defined by the Economic Potential 
Forecast. The results are presented as a range, defined as “Most Likely” and 
“Upper”.  
 
Estimates provided were developed in a workshop involving energy 
efficiency program personnel from Terasen Gas and BC Hydro together 
with the consulting team. 
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 Results and Findings 
 
A summary of the levels of annual natural gas consumption contained in each of the preceding 
forecasts, by milestone year, is presented in Exhibit E2 and discussed briefly in the paragraphs 
below. 


Exhibit E2 
Summary of Forecast Results (thousand GJ/yr.) 


Energy Efficiency 
 


Annual Consumption (thousand GJ /yr.) Potential Annual Savings 
Manufacturing Sector (thousand GJ/yr.) 


Reference Achievable Milestone 
Year Base Year 


Case 
Economic Economic 


Most Likely Upper 


2003/04 18,529           
2010/11   22,438 19,044 3,394 1,576 2,213 
2015/16   24,971 20,915 4,056 1,890 2,623 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Base Year Natural Gas Use  
 
In the base year of 2003/04, Terasen Gas’s manufacturing sector customers consumed 
approximately 18,529,000 GJ of natural gas.  Exhibits E3 and E4, respectively, provide 
additional details on the major end uses and sub sectors where manufacturing sector natural gas 
consumption occurs.  
 
Exhibit E3 shows that standard efficiency boilers used to generate process heat account for 
approximately 23 % of the total base year manufacturing sector natural gas use, whereas efficient 
and condensing boilers account for 18%. Wood products drying technologies, including standard 
and efficient lumber dry kilns and veneer dryers, account for approximately 36% of base year 
natural gas use.  The remaining base year natural gas use is split between comfort heat (9%), 
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other process heat (9%), heat treating and annealing technologies in the metal fabrication 
industry (3%), and distribution system insulation losses (2%).   
 
Exhibit E4 shows that the food and wood sub sectors, combined, account for almost 80% of the 
base year natural gas use in the manufacturing sector. 


 
Exhibit E3  


Graphic of Base Year Natural Gas Consumption 
Distribution of Use by End Use  


Manufacturing Sector 
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Exhibit E4 
Graphic of Base Year Natural Gas Consumption 
Distribution of Use by Manufacturing Sub Sector 


 
 


Reference Case 
 
In the absence of new demand side management (DSM) initiatives, the study estimates that 
natural gas use in the manufacturing sector will grow from the base year (FY 2003/04) 
consumption of approximately 18,529,000 GJ/yr. to 22,438,000 GJ/yr. by FY 2010/11 and 
24,970,000 GJ/yr. by FY 2015/16. This represents an overall growth of about 6,559,000 GJ/yr. in 
the period. 
 
Economic Potential Forecast – Energy Efficiency Scenario1 
 
Under the conditions of the Economic Potential Forecast – Energy Efficiency Scenario, the study 
estimated that consumption in the manufacturing sector would grow to about 20,900,000 GJ/yr. 
by FY 2015/16. Annual savings relative to the Reference Case are about 4,056,000 GJ/yr. or 
about 16%. The Economic Potential annual savings are about 3,400,000 GJ/yr. in FY 2010/11.  


                                                 
1 Energy markets in Canada and worldwide have experienced a number of extraordinary events in the recent past. As a result, 
natural gas costs have risen substantially since the start of this CPR. As current natural gas costs are higher than those used in this 
analysis, the benefits of efficiency measures may be understated while the benefits of fuel choice measures may be overstated. 
Within the limits of the time and resources available, this CPR has attempted to accommodate the increasing natural gas prices by 
applying a “high level” price sensitivity analysis to the measures screening process.  Efficiency measures that were close but did 
not initially pass the measures TRC test have been included in the Economic Potential scenario. This approach recognizes that the 
measures will be subject to further economic screening during the detailed program design stage, which will provide a further 
opportunity to decide on the specific measures to be included in Terasen’s program portfolio. 
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Total Terasen Gas
Achievable - Most Likely 10,747 19,921
Achievable- Upper 15,090 27,535


Service Region & 
Scenario


Peak Day Saving by Milestone Year & Scenario (GJ)


2010/11 2015/16


Achievable Potential – Energy Efficiency Scenario 
 
The natural gas savings opportunities identified in the Economic Potential Forecast were 
“bundled”, by end use, into a set of “Actions” reflecting a way in which initiatives may be 
undertaken. A brief profile was developed for each of the identified Actions. The Action Profiles 
provided a “high-level” logic framework that guided participant discussions in a half-day 
workshop. The results are presented in Exhibit E5 by Action and by milestone year.   
 
Consistent with the results in the Economic Potential Forecast, the most significant Achievable 
Savings opportunities were in the Actions that addressed lumber kilns and process boilers. 
 


Exhibit E5 
Summary of Achievable Savings – Energy Efficiency 


For Total Terasen Gas Service Area  
by Action and Milestone Year 


 
Savings Re: Reference Case 


2010/11 2015/16 Action 
Most Likely Upper Most Likely Upper 


M1: Efficient Lumber Dry Kilns 599,514 798,313 781,518 1,006,222 
M2: Efficient Veneer Dryers 40,189 94,396 45,828 108,630 
M3: Efficient Boilers 650,831 868,150 750,760 1,008,253 
M4: Fully Insulated Process Heat Distribution Systems 193,101 267,040 200,123 277,091 
Other 92,650 185,300 111,475 222,950 
Total All Service Areas 1,576,286 2,213,198 1,889,704 2,623,145 


 
 
Peak Day Load Impacts – Achievable Energy Efficiency Scenarios 
 
The peak day savings associated with each of the preceding achievable energy efficiency 
scenarios were calculated using load factor data provided by Terasen Gas. The results are 
summarized in Exhibit E6. As illustrated, the achievable peak day savings in FY 2015/16 range 
from a decrease of about 20,000 GJ/day (Most Likely scenario) to a decrease of approximately 
27,500 GJ/day (Upper scenario) for the total Terasen Gas service region. 


 
Exhibit E6 


Summary of Peak Day Load Impacts – Energy Efficiency 
For Total Terasen Gas Service Area, by Scenario and Milestone Year 
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Greenhouse Gas Emission Reduction 
 
The natural gas savings associated with each of the achievable potential scenarios would also 
result in a significant reduction of greenhouse gas emissions.  Under the most likely scenario, the 
GHG reductions are estimated to be approximately 80,000 tonnes/year in FY2010/11, increasing 
to approximately 112,000 tonnes/year by FY 2015/16. 
 


 Fuel Choice Options 
 
The study assessed fuel choice options involving the cost effective substitution of natural gas for 
electricity in the manufacturing sector but concluded that none of the available options provided 
a practical opportunity. Rather, the study concluded that recent natural gas price increases may 
pose load retention issues in the manufacturing sector. 
 


 Summary of Findings 
 
The study findings confirm the existence of significant potential cost-effective natural gas 
efficiency improvements in B.C.’s Manufacturing sector. Two particularly significant 
opportunities are identified in the study results: 
 
 Energy efficient boilers for the greenhouse and food processing facilities in the Lower 


Mainland. 
 
 Energy efficient kilns for sawmills and planer mills in the Interior. 


 
Although the study did not identify any fuel choice opportunities for this sector, the promotion of 
energy efficient kilns is expected to contribute to load retention objectives within the wood 
products sub sector. 
 


 Interpretation of Results 
 
The study findings identified in these sector, combined with those identified in the residential 
and commercial sector reports, could have significant implications for Terasen Gas. If the cost 
effective DSM measures identified in the three sectors are pursued by Terasen Gas, then a  
significant increase in annual DSM investment in program and incentive funding by Terasen Gas 
and its delivery partners would be required; this increase would be in the range of 3 to 5 times 
current levels. This increased level of DSM investment would be consistent with current 
investment levels in other Canadian jurisdictions, such as Ontario.  
 
The current Terasen Gas DSM incentive mechanism provides an allowable return of 5% of the 
Total Resource Cost (TRC). The DSM measures identified for this sector, when combined with 
those identified in the commercial and manufacturing sector reports, could result in a larger scale 
DSM effort that might have a TRC value of $30 million, or more. A TRC value of $30 million 
would provide a $1.5 million annual payment through the DSM incentive mechanism.  If the 
utility was to apply for increased DSM funding levels, a larger DSM incentive mechanism or 
equivalent shared savings mechanism could also be considered. 
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1. INTRODUCTION 
 
1.1 BACKGROUND AND OBJECTIVES 
 
This Conservation Potential Review (CPR) provides Terasen Gas with a comprehensive planning 
document that the company can use on an ongoing basis to inform the: 
 
 Development of a long range energy efficiency and fuel choice strategy  
 Design and development of energy efficiency and fuel choice programs 
 Assessment of the impact of energy efficiency and fuel choice programs on peak versus 


annual load 
 Setting of annual energy efficiency and fuel choice targets and budgets. 


 
This report provides the CPR results for the Manufacturing Sector; the Residential and 
Commercial sectors are presented in separate documents. 
 
1.2 STUDY SCOPE  
 
Sector Coverage:  The study addresses three sectors: residential (Rate 1 plus Rate 2 and 3 multi-
unit), commercial/ institutional (Rate 2, 3 and 23 – non-process loads) and manufacturing (Rate 
5, 25, 3 and 23 – process loads).  Terasen’s 300 largest industrial accounts (Rate 7, 27 and 22) 
are outside the scope of this study.   
 
Geographical Coverage:  The study results are presented for the total Terasen Gas service 
region and for the three service areas of: Lower Mainland, Interior and Vancouver Island. 
 
Study Period:   The base year for this study is fiscal year (FY) 2003/04. The time period covered 
by this study is to FY 2015/16, with a milestone at FY 2010/11.  
 
Technologies:   The study addresses both energy efficiency and fuel choice technologies. 
 
Relation to BC Hydro CPR:   This study builds on the substantial body of information and 
modelling work prepared for BC Hydro as part of its Conservation Potential Review – Update 
2002. Wherever possible, this study builds on the existing energy use data compiled for the BC 
Hydro study. 
 
1.3 DEFINITIONS 
 
This study employs numerous terms that are unique to analyses such as this one. Below is a brief 
description of some of the most important terms. Key terms include the following: 
 
Base Year  The Base Year of fiscal year 2003/04 is the starting point for the 


analysis. It provides a detailed description of “where” and “how” 
energy is currently used in the existing manufacturing sector. 
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Reference Case (includes 
Natural Conservation) 


The Reference Case estimates the expected level of natural gas 
consumption that would occur over the study period in the absence 
of new demand side management program initiatives. It provides 
the point of comparison for the subsequent calculation of 
economic and achievable savings potentials. Creation of the 
Reference Case required the estimation of changes in sub sector 
production levels and an estimation of “natural” changes affecting 
energy consumption over the study period.  
 


Technology Assessment  
 


Energy efficiency and fuel choice technologies were identified that 
met the criteria outlined above in the study’s scope. Technology 
cost and performance data were compiled relative to the base line 
technology. A measure total resource cost (TRC) was calculated 
for each option.  
 
The measure total resource cost calculates the net present value of 
energy savings that result from an investment in an efficiency or 
fuel choice technology or measure. The measure cost is equal to its 
full or incremental capital cost (depending on application) plus any 
change (positive or negative) in annual operating and maintenance 
costs. The calculation of energy savings is based on the avoided 
natural gas and electricity supply costs, the life of the technology, 
and the selected discount rate, which in this analysis has been set 
at 8%.   
 


Economic Potential 
Forecast  


The Economic Potential Forecast is the level of energy 
consumption that would occur if all technologies were upgraded to 
the level that is cost-effective, from Terasen Gas’s perspective 
using life cycle costing, against the long-run avoided cost of new 
natural gas supply. All the energy efficiency technologies included 
in the technology assessment, which had a positive measure total 
resource cost, were incorporated into the Economic Potential 
Forecast.  
 
An Economic Potential Forecast for fuel choice technologies was 
not developed as none of the major fuel choice technologies for the 
manufacturing sector provided a practical opportunity for 
implementation. 
 







Terasen Gas Conservation Potential Study   –Manufacturing Sector– 


Marbek Resource Consultants Ltd/Willis Energy Services Ltd Page 3 


Achievable Potential The Achievable Potential is the proportion of the savings identified 
in the Economic Potential Forecast that could realistically be 
achieved within the study period. Achievable Potential recognizes 
that it is practically difficult to induce customers to purchase and 
install all the energy efficiency technologies that meet the criteria 
defined by the Economic Potential Forecast. The results of the 
Achievable Potential were presented as a range, defined as “Most 
Likely” and “ Upper”.  
 
Estimates provided were developed in a workshop involving 
energy efficiency program personnel from Terasen Gas and BC 
Hydro together with the consulting team. 
 


Peak Day Load Impacts  Load factors provided by Terasen Gas were used to derive the 
peak day load impacts from the natural gas savings contained in 
each of the achievable potential estimates noted above. 
 
 


1.4 OVERVIEW OF APPROACH 
 
To meet the objectives outlined above, the study was conducted within an iterative process that 
involved a number of well-defined steps. At the completion of each step, Terasen Gas reviewed 
the results and, as applicable, revisions were identified and incorporated into the interim results. 
The study then progressed to the next step. A summary of the steps is presented below. 
 
Step 1:  Develop Base Year Calibration Using Actual Terasen Gas Billing Data 


 Compile and analyze available data on British Columbia’s existing 
manufacturing sub sectors.  


 Develop detailed technical descriptions of the existing technologies within 
each manufacturing sub sector. 


 Compile actual Terasen Gas billing data. 
 Create sub sector model inputs and generate results. 
 Calibrate sub sector model results using actual billing data. 


 
Step 2:  Develop Reference Case 


 Compile and analyze data on forecast growth in output for each major sub 
sector. 


 Compile data on “natural” changes in equipment efficiency levels and/or 
practices. 


 Define sector model inputs and create forecasts of energy use for each of the 
milestone years. 


 
Step 3:  Develop and Assess Energy Efficiency and Fuel Choice Technologies 


 Develop list of energy efficiency and fuel choice technologies. 
 Compile detailed cost and performance data for each technology. 
 Identify the baseline technologies employed in the Reference Case. 
 Compile Terasen Gas and BC Hydro economic data on current and forecast 


costs for new supply of natural gas and electricity generation. 
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 Determine the measure total resource cost for each energy efficiency and fuel 
choice technology. 


  
Step 4:  Estimate Economic Energy Efficiency Potential2 


 Screen the identified technologies from Step 3 against the economic data. 
 Identify the combinations of energy efficiency technologies and 


manufacturing sub sectors where the measure total resource cost is positive. 
 Apply the economically attractive energy efficiency technologies from Step 3 


within the energy use simulation model developed previously for each 
manufacturing sub sector. 


 Compare the consumption levels when all economic energy efficiency 
technologies are used with the Reference Case Forecast consumption levels 
and calculate the natural gas consumption impacts. 


 
Step 5:  Estimate Achievable Savings Potential 


 “Bundle” the energy efficiency technologies identified in the Economic 
Potential Forecast into a set of Actions. 


 Create “Action Profiles” for each of the identified Actions that provide a 
“high-level” rationale and direction, including target technologies and sub-
markets as well as key barriers and a broad intervention strategy. 


 Review historical achievable program results and prepare preliminary Action 
Assessment Worksheets. 


 Consult with Terasen Gas and BC Hydro personnel, review preliminary 
estimates and reach general agreement on “most likely” and “upper” inputs to 
the Achievable Potential Forecast. 


 
Step 6: Estimate Peak Day Load Impacts of Achievable Savings Potential 


 Calculate peak day load impacts for each of the achievable energy efficiency 
scenario results by applying load factors that correlate “average” to “peak” 
consumption, as provided by Terasen Gas for each rate class and service 
region. 


 
1.5 ANALYTICAL MODELS 
 
Analysis of the manufacturing sector employed a customized spreadsheet model. The model is 
organized by service area, major sub sector, major end use, and technology.  
 
 The service areas are the Lower Mainland, Vancouver Island and Interior. 


 
 The major sub sectors are food, chemicals, paper, fabricated metal, non-metallic 


minerals, wood, and other. 
 
 The major end uses are comfort and process heat.  


 
 The technologies include those used to generate all of the major final products for each 


sub sector; the specific list of technologies is provided in Section 2. 


                                                 
2 No feasible fuel choice options were identified in Step 3. 
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The model addresses each manufacturing sub sector by treating the whole sub sector within a 
given service region as one plant. Each efficiency level of a technology (e.g. standard kilns and 
efficient kilns) is allocated market share corresponding to the estimated installed market share in 
the service area at all plants in that particular sub sector.  
 
The primary input variables within the model that affect natural gas use are: 


 
 Activity levels within each sub sector (useful heat requirement) 
 Production processes employed 
 The type and efficiency of specific major operating equipment. 


 
The model outputs include total natural gas consumed, technology market share, and rate of 
change, at the level of sub sector and service area (e.g., food sub sector, Lower Mainland).   
   
1.6 THIS REPORT 
 
The remainder of this report is organized as follows: 
 
 Section 2 presents the results and the specific tasks involved in developing the base year 


calibration. 
 
 Section 3 presents the Manufacturing Reference Case for the FY 2003/04 to FY 2015/16. 


 
 Section 4 identifies and assesses energy efficiency and fuel choice technology options 


within the Manufacturing Sector. 
 
 Section 5 presents the Manufacturing Sector Economic Potential Forecast – Energy 


Efficiency for the study period (FY 2003/04 to FY 2015/16).  
 
 Section 6 estimates the proportion of energy savings opportunities identified in the 


Economic Potential Forecast that can realistically be achieved within the study period. 
 
 Section 7 estimates the peak day impacts of the Economic and Achievable Potential 


Forecasts. 
 
 Section 8 summarizes the key study findings and identifies areas that warrant further 


consideration.  
 
 Section 9 lists sources and references.  
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2. BASE YEAR NATURAL GAS USE 
 


2.1 INTRODUCTION 
 
This section describes natural gas use in British Columbia’s manufacturing sector in the Base 
Year of fiscal year 2003/04. Based on available data, this section presents total natural gas 
consumption in B.C.’s manufacturing sector, together with an estimate of how that consumption 
is distributed by service area, sub sector, end use and technology. 
 
The remainder of this section outlines the steps involved in preparing the Base Year calibration 
and presents a summary of the results. The discussion is organized into the following 
subsections: 
 
 Segmentation of manufacturing facilities 
 Allocation of Terasen Gas sales data 
 Distribution of natural gas consumption by end use 
 Estimated fuel share by major end use 
 Summary of Base Year natural gas. 


 
2.2 SEGMENTATION OF MANUFACTURING FACILITIES 
 
The first step in the base year calibration required that the manufacturing accounts be segmented 
into sub sectors. To facilitate the analysis of energy efficiency options in later stages of this 
analysis, the accounts were grouped such that the natural gas using processes and technologies 
were approximately similar within each sub sector.  The segmentation process benefited from the 
existence of NAICs codes for over 90% of Terasen’s manufacturing load. 
 
Exhibit 2.1 shows the study-defined sub sectors, the corresponding Terasen Gas sub sector 
definitions, and a brief description of the accounts within each sub sector.  The Terasen Gas sub 
sector definitions were used as much as possible. In some cases, a further breakdown was 
required in order to have groups of accounts with consistent processes. In other cases, the 
Terasen defined sectors were grouped together. 
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Exhibit 2.1: Manufacturing Sector Descriptions 
 
Study Defined 


Manufacturing Sub 
Sectors and Division 


Terasen Defined Manufacturing 
Sub Sectors Description 


Food - Drinks Food and Beverage Manufacturing Dairies, wineries and breweries 
Food - Food Processing Food and Beverage Manufacturing Meat packing, other food processing 
Food - Bakeries Food and Beverage Manufacturing Large, commercial bakeries 
Food - Agriculture Agriculture Mixed, uncovered farms 
Food - Poultry Agriculture Poultry farms and processing facilities 
Food - Greenhouses Greenhouses Covered vegetable, mushroom and ornamental plant 


greenhouses 
Chemicals Chemical Manufacturing Small and medium sized chemical manufacturing 


facilities 
Fabricated Metal Metal Manufacturing Foundries, metal fabrication, and metal mines 
Non-metallic Minerals Non-Metal Manufacturing 


Mining 
Non-metallic minerals manufacturing facilities, including 
cements and plastics facilities 
Coal mines 


Wood - Lumber Wood Products Processes where the primary gas load is for lumber kiln 
drying 


Wood - Plywood Wood Products Processes where the primary gas load is for veneer drying 
Wood - Other  Wood Products Mostly small wood products manufacturing facilities that 


include carpentry, wood treating, and curing 
Other Laundry and Other Services 


Printing 
Textile Manufacturing 
Miscellaneous Manufacturing 


A mixture of laundries, printing shops, mixed small 
manufacturing, and textile manufacturing 


 
2.3 ALLOCATION OF TERASEN SALES DATA, BY SECTOR 
 
Exhibit 2.2, overleaf, presents a summary of the allocation of Terasen Gas sales data, by sector. 
As noted previously, rates 7, 22 and 27 are outside the scope of this study. Further detail is 
provided below for each of the service regions. 
 
 Lower Mainland.  Virtually all of the manufacturing sector load in this service region 


was allocated on the basis of the NAICs code.  
 
 Vancouver Island.  The manufacturing load on Vancouver Island, which accounts for 


3% of the total, was allocated on the basis of recommendations provided by Terasen’s 
Vancouver Island staff.  


 
 Interior.  Approximately 90% of the manufacturing load in the Interior was allocated on 


using NAICs codes. The remaining 10% of the manufacturing load was allocated in equal 
proportion to those with NAICs codes. 
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Exhibit 2.2: Allocation of Terasen Gas Sales Data Within Study Scope, by Sector 
 


 
 


 


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


1 44% 494,843 52,844,936 52,844,936 0 0 0
2 14% 51,841 16,667,241 5,266,848 9,366,990 2,033,403 0
3 12% 4,079 14,234,817 7,387,870 5,053,360 1,793,587 0
23 3% 732 3,352,708 855,352 1,586,477 885,995 24,884
5 3% 372 3,646,499 2,251,633 785,252 609,614 0
25 7% 469 8,761,471 1,188,612 2,226,146 5,346,713 0
7 0% 4 63,619 0 0 0 63,619
22 12% 32 14,692,785 0 0 0 14,692,785
27 4% 90 4,856,841 0 0 0 4,856,841


Total GJ 552,462 119,120,916 69,795,251 19,018,225 10,669,312 19,638,129
% Total 100% 100% 59% 16% 9% 16%


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


Equiv. to 1 11% 71,413 3,939,513 3,939,513 0 0 0
Equiv. to 2 & 3 20% 9,022 6,758,601 1,250,289 4,958,312 550,000 0
Transportation 69% 9 23,568,066 0 0 0 23,568,066


Total GJ 80,444 34,266,180 5,189,802 4,958,312 550,000 23,568,066
% Total 100% 100% 15% 14% 2% 69%


Service Area:


Rate Class # of 
Customers


Consumption      
(GJ/Yr)


Residential      (incl 
High-Rise Apts)


Commercial   
(inc 


Institutional)
Manufacturing Beyond 


Study Scope


1 30% 213,032 18,714,253 18,714,253 0 0 0
2 10% 21,703 6,431,661 1,865,182 3,858,996 707,483 0
3 5% 819 2,893,920 1,030,235 1,446,960 416,724 0
23 1% 130 699,445 15,822 430,280 247,314 6,029
5 1% 50 774,046 48,911 441,992 283,143 0
25 11% 165 6,563,106 43,820 864,233 5,655,054 0
7 0% 2 21,384 0 0 0 21,384
22 40% 27 25,019,059 0 0 0 25,019,059
27 1% 9 778,860 0 0 0 778,860


Total GJ 235,937 61,895,733 21,718,223 7,042,461 7,309,718 25,825,332
% Total 100% 100% 35% 11% 12% 42%


Grand Total 868,843 215,282,830 96,703,276 31,018,998 18,529,031 69,031,527
% 100% 100% 45% 14% 9% 32%


%   of  
Sales


%   of  
Sales


%   of  
Sales


Sector Allocation (GJ) FY 2003/04 Lower Mainland


Interior Sector Allocation (GJ) FY 2003/04 


Vancouver Island Sector Allocation (GJ) FY 2003/04 







Terasen Gas Conservation Potential Study   –Manufacturing Sector– 


Marbek Resource Consultants Ltd/Willis Energy Services Ltd Page 9 


Exhibit 2.3 presents a further breakdown of the Base Year natural gas consumption in each 
service area by sub sector. Based on discussions with Terasen Gas Vancouver Island personnel, 
natural gas consumption in the chemical, fabricated metal and paper sub sectors (within the 
scope of this study) on Vancouver Island was assumed to be negligible.  


 
Exhibit 2.3: Manufacturing Base Year Gas Sales by Service Area   


 
Manufacturing Sub Sector Lower Mainland Interior Vancouver Island 
Food 61% 9% 18% 
Chemicals 4% 3% N/A 
Fabricated Metal 7% 1% N/A 
Non-Metallic Minerals 6% 3% 9% 
Paper 4% 1% N/A 
Wood 7% 82% 64% 
Other 11% 2% 9% 
Total 100% 100% 100% 


 
 
Exhibit 2.4 shows the total Base Year manufacturing sales (within the scope of this study) 
segmented by manufacturing sub sector, division and service area. As illustrated, the Lower 
Mainland and Interior service areas account for the bulk of gas sales. Similarly, food and wood 
are the largest sub sectors. 
 


Exhibit 2.4: Base Year Gas Sales by Manufacturing Sub Sector and Service Area3  
 


Base Year Natural Gas Consumption (GJ) Manufacturing Sub 
Sector Division Lower 


Mainland 
Vancouver 


Island Interior Total 


Food 


Food - Drinks 
Food - Food Processing 
Food - Agriculture 
Food - Poultry 
Food - Bakery 
Food - Greenhouses 


6,527,366 100,000 637,465 7,264,833


Chemicals  467,127 N/A 227,005 694,132
Fabricated Metal  745,217 N/A 45,339 790,555
Non-Metallic Minerals  593,449 50,000 193,119 836,567
Paper  458,266 N/A 67,800 526,066


Wood 
Wood - Lumber 
Wood - Plywood 
Wood - Other Wood 


738,585 350,000 6,007,217 7,095,802


Other  1,139,302 50,000 131,773 1,321,074


Total  10,669,312 550,000 7,309,718 18,529,031
% of Total  58% 3% 39% 100% 


                                                 
3 Minor discrepancies are due to rounding. 
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2.4 DISTRIBUTION OF NATURAL GAS CONSUMPTION BY END USE 
 
The next step involved the distribution of natural gas use between the two major end uses: 
process heat and comfort heat.4 
 
Exhibit 2.5 shows the estimated breakdown between process and comfort heat, by sub sector and 
service area. As illustrated, natural gas use in the manufacturing sector is dominated by process 
heat. The breakdown was calculated by examining the load profile for the individual accounts 
within each sub sector and division, if applicable. Further detail is provided below. 
 
 For Vancouver Island, where account information was not correlated to sub sector, it was 


assumed that the process/comfort heat breakdown was the same as in the Interior.  
 
 The accounts within Rates 2 and 3, which also were not correlated to sub sector, were 


assumed to have the same process to comfort heat breakdown as the Rate 5, 25, and 23 
accounts in the same region.  


 
 For sub sectors that have multiple divisions, such as food, a weighted percentage was 


calculated.  
 
A detailed description of the methodology used to calculate the results shown in Exhibit 2.5 is 
provided in Appendix A. 
 


Exhibit 2.5: Process/Comfort Heat Breakdown by Sector and Service Area 
 


Lower Mainland Interior Vancouver Island 
Manufacturing   


Sub Sector % Process 
Heat 


% Comfort 
Heat 


% Process 
Heat 


% Comfort 
Heat 


% Process 
Heat 


% Comfort 
Heat 


Food 95% 5% 93% 7% 93% 7% 
Chemicals 99% 1% 99% 1%  N/A N/A 
Fabricated Metal 76% 24% 54% 46%  N/A N/A 
Non-Metallic Mineral 68% 32% 52% 48% 52% 48% 
Paper 91% 9% 80% 20%  N/A  N/A 
Wood 72% 28% 99% 1% 99% 1% 
Other 74% 26% 38% 62% 38% 62% 


 
2.5 ESTIMATED FUEL SHARES, BY MAJOR END USE 
 
Exhibits 2.6, 2.7 and 2.8 provide estimates of the current natural gas share by equipment size for, 
respectively, Lower Mainland, Vancouver Island and the Interior. Equipment size is shown in the 
exhibits as it provides a good indicator of fuel options.  For example, it is difficult and often 
impractical to use wood waste in medium size boilers or furnaces, but it can be readily used in 
large kilns or large boilers in greenhouses.  The exhibits also show potential opportunities and 
threats to the current natural gas fuel shares. 
 


                                                 
4 Process heat is heat consumed by the manufacturing processes; comfort heat is used for space conditioning. 
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Exhibit 2.6: Natural Gas Fuel Share – Lower Mainland 
 


Equipment Estimate of 
Existing Share Opportunity Threat 


Large (Process) 90% 1/No significant opportunity to 
expand share. 


1/ Significant threat from wood 
waste, wood pellets and coal due to 
current high price of natural gas. 


Medium (Process) 95% 1/No significant opportunity to 
expand share. 


1/No significant threat. 


Small (Comfort) 60% 1/ In new developments gas share 
could be increased over 
electricity. 


1/ Main threat is electric because of 
ease of installation and current high 
cost of natural gas. 


 
Exhibit 2.7: Natural Gas Fuel Share  – Vancouver Island 


 


Equipment Estimate of 
Existing Share Opportunities Threat 


Large (Process) 80% 1/ A continual increase in lumber 
drying will provide opportunity to 
supply more dry kilns. 
2/ Some large equipment now 
using propane or oil could be 
switched to natural gas with main 
extensions. 


1/ With the cost of natural gas and 
the public’s concern about how high 
it could go, wood waste is a serious 
competitor.  
2/ Coal is also a threat although 
much less than wood waste due to 
environmental concerns. 


Medium (Process) 80% 1/ Main extensions to new 
industrial parks. 


1/ Wood pellets are a threat for 
medium size boilers. 


Small (Comfort) 70% 1/ In new developments gas share 
could be increased over 
electricity. 


1/ Main threat is electric because of 
ease of installation and current cost 
of natural gas. 


 
Exhibit 2.8: Fuel Share Natural Gas – Interior 


 
Equipment Estimate of 


Existing Share Opportunity Threat 


Large (Process) 90% 1/ Could be some main 
extension opportunities in areas 
not served by natural gas. 


1/ Significant threat from wood waste 
particularly with lumber dry kilns.  
Possibility of losing most of that 
market. 


Medium (Process) 95% No significant opportunity to 
expand share. 


No significant threat. 


Small (Comfort) 70% 1/ In new developments gas 
share could be increased over 
electricity. 


1/ Main threat is electric because of 
ease of installation and current high 
cost of natural gas. 
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Additional details related to the fuel shares shown in the above exhibits are provided below. 
 
 Large Process Equipment: In general, it is not practical to use electricity for large 


capacity equipment where electric service entrance costs far outweigh gas connection 
costs. Also, gas connections can usually handle a wider range of capacity requirements 
than electricity connections. For example, to convert a process unit requiring an energy 
input of 20 GJ/hr of gas to electricity, a high voltage transmission connection to the BC 
Hydro system would be required at the customer’s cost. This cost would be in the 
millions of dollars, compared to a typical high-pressure gas connection that would cost 
hundreds of thousands of dollars. Furthermore, a gas connection with an average delivery 
rate of 20 GJ/hr could accommodate a peak hour demand of 30 GJ/hour for a cost that is 
insignificant compared to the cost of the equivalent peak capacity high voltage 
transmission connection. 


 
 Lumber and Veneer Dryers:  Electric dehumidification kilns have been developed and 


applied in small-scale facilities, particularly for drying hardwood. However, in typical 
B.C. wood products facilities, electricity does not compete with natural gas as a fuel 
source for dryers. Rather, the fuels that compete with natural gas are wood waste, wood 
pellets, coal, biogas, and fuel oil, with wood waste making up the largest share.  


 
 Comfort Heat: The relatively small capacity equipment used in comfort heating is the 


one end use that is suitable for electricity use. 
 
2.6 SUMMARY OF BASE YEAR NATURAL GAS USE, BY SECTOR, END USE 


AND TECHNOLOGY 
 
This sub section provides a summary of the Base Year natural gas consumption organized by 
manufacturing sub sector, service area, end use and technology. The results are presented in the 
following exhibits.  
 
 Exhibits 2.9, 2.10 and 2.11 show the distribution of base year natural gas use by major 


technology and service area.  
 
 Exhibits 2.12 through 2.18 show the distribution of base year natural gas use by major 


sub sector and end use for, respectively, each of the 3 service areas. 
 
Overall the results contained in the following exhibits show that natural gas use in the Lower 
Mainland is dominated by boilers within the food industry, while lumber dry kilns and veneer 
dryers dominate in the Interior and on Vancouver Island.   
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Exhibit 2.9: Major Natural Gas Technology Market Share – Lower Mainland 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Exhibit 2.10: Major Natural Gas Technology Market Share – Interior 
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Exhibit 2.11: Major Natural Gas Technology Market Share – Vancouver Island 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Exhibit 2.12: Summary of Base Year End Use and Technology Market Share for 
Fabricated Metal Manufacturing Sub Sector – All Service Areas 


 


End Use Technology Seasonal 
Efficiency (%)


Market Share as Percent of 
Heat Sold (%) 


Total Annual Heat 
Sold 


Air Handling Units and Unit Heaters 70% 100% 199,470Comfort 
Heat Total Comfort Heat  100% 199,470


Standard Efficiency Furnace 25% 66% 390,116
Furnace with Sequential Firing, High 
Velocity Burners 40% 30% 177,326
Standard Furnace Insulation 25% 3% 18,324
Ceramic Fibre Insulation on Standard 
Efficiency Furnace 40% 1% 5,320


Process 
Heat 


Total Process Heat  100% 591,085
Total 790,555
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Exhibit 2.13: Summary of Base Year End Use and Technology Market Share for Food 
Manufacturing Sub Sector – All Service Areas 


End Use Technology Seasonal 
Efficiency (%)


Market Share as 
Percent of Heat Sold 


(%) 


Total Annual Heat 
Sold 


Air Handling Units and Unit Heaters 70% 73% 292,210
Standard Efficiency Boiler 74% 23% 90,715
Near Condensing Boilers 80% 3% 10,813
Condensing Boiler 89% 0% 1,395
Partly Insulated Distribution System 50% 2% 6,197
Fully Insulated Distribution System 92% 0% 326


Comfort 
Heat 


Total Comfort Heat 100% 401,657
Standard Efficiency Boiler 74% 45% 3,077,728
Near Condensing Boiler  80% 9% 594,981
Condensing Boiler 89% 13% 890,775
Bundled Standard Boiler Upgrades 85% 17% 1,137,305
Partly Insulated Distribution System 50% 4% 260,801
Fully Insulated Distribution System 92% 0% 13,726
Direct Fired Heating 90% 2% 124,593
Radiant Tube Heating 70% 0% 1,495
Standard Efficiency Oven 65% 4% 289,639
Efficient Oven 80% 4% 251,257
Tank-type Water Heating 65% 2% 136,235
Direct Fired Water Heating 95% 1% 48,872
Heat Loss from Not Using Pinch 
Technology 


 1% 35,767


Process 
Heat 


Total Process Heat 100% 6,863,174
Total 7,264,831


 
Exhibit 2.14: Summary of Base Year End Use and Technology Market Share for Chemical 


Manufacturing Sub Sector – All Service Areas5 


End Use Technology Seasonal 
Efficiency (%)


Market Share as 
Percent of Heat 


Sold (%) 


Total Annual Heat 
Sold 


Air Handling Units and Unit Heaters 70% 100%                        6,941Comfort 
Heat Total Comfort Heat   100% 6,941


Standard Efficiency Boiler 68% 61% 417,812
Near Condensing Boiler  80% 10% 68,719
Bundled Standard Boiler Upgrades 85% 16% 106,515
Partly Insulated Distribution System 50% 4% 26,113
Fully Insulated Distribution System 92% 0% 1,374
Heat Loss from Not Using Pinch 
Technology   


10% 66,658


Process 
Heat Total Process Heat   100% 687,191
Total 694,132


 
                                                 
5 Chemical sector end use breakdown based on references cited in Bibliography and on personal communication with Adam 
Paulson, Production Engineer, Ashland Chemicals 
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Exhibit 2.15: Summary of Base Year End Use and Technology Market Share for Non-
Metallic Minerals Manufacturing Sub Sector – All Service Areas6 


End Use Technology Seasonal 
Efficiency (%)


Market Share as 
Percent of Heat 


Sold (%) 


Total Annual Heat 
Sold 


Air Handling Units and Unit Heaters 70% 100% 307,136Comfort 
Heat Total Comfort Heat 100% 307,136


Standard Efficiency Boiler 68% 65% 341,483
Near Condensing Boiler  80% 10% 52,943
Condensing Boiler 92% 3% 13,236
Combustion Air Preheat from Exhaust 
on Standard Efficiency Boiler 


78% 2% 10,589


Bundled Standard Boiler Upgrades  85% 10% 52,943
Partly Insulated Distribution System 50% 4% 20,118
Fully Insulated Distribution System 92% 0% 1,059
Tank-type Water Heating 65% 5% 26,472
Direct Fired Water Heating 95% 2% 10,589


Process 
Heat 


Total Process Heat 100% 529,431
Total 836,567


 
Exhibit 2.16: Summary of Base Year End Use and Technology Market Share for Paper 


Manufacturing Sector – All Service Areas 


End Use Technology Seasonal 
Efficiency (%)


Market Share as 
Percent of Heat Sold 


(%) 


Total Annual 
Heat Sold 


Air Handling Units and Unit Heaters 70% 50% 27,093
Standard Efficiency Boiler 68% 27% 14,766
Near Condensing Boilers 80% 18% 9,483
Condensing Boiler 92% 1% 677
Partly Insulated Distribution System 50% 4% 2,059
Fully Insulated Distribution System 92% 0% 108


Comfort 
Heat 


Total Comfort Heat 100% 54,186
Standard Efficiency Boiler 68% 23% 107,353
Near Condensing Boiler  80% 8% 35,391
Combustion Air Preheat from Exhaust 
on Standard Efficiency Boiler 


78% 1% 3,539


Bundled Standard Boiler Upgrades  85% 30% 141,564
Partly Insulated Distribution System 50% 4% 17,931
Fully Insulated Distribution System 92% 0% 944
Heat Loss from Not Using Pinch 
Technology 


 10% 47,188


Steam Paper Drying 80% 23% 108,532
Direct Fired Paper Drying 87% 2% 9,438


Process 
Heat 


Total Process Heat 100% 471,880
Total 526,066


                                                 
6 Based on team members experience the proportion of comfort heat that is provided by boilers in the non-metallic minerals 
manufacturing sector is small enough to be considered negligible. 
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Exhibit 2.17: Summary of Base Year End Use and Technology Breakdowns for Wood 
Manufacturing Sub Sector – All Service Areas 


End Use Technology Seasonal 
Efficiency (%)


Market Share as 
Percent of Heat Sold 


(%) 


Total Annual 
Heat Sold 


Air Handling Units and Unit Heaters 70% 50% 135,457
Standard Efficiency Boiler 68% 27% 73,822
Near Condensing Boilers 80% 18% 47,410
Condensing Boiler 92% 1% 3,386
Partly Insulated Distribution System 50% 4% 10,296
Fully Insulated Distribution System 92% 0% 542


Comfort 
Heat 


Total Comfort Heat 100% 270,914
Standard Efficiency Boiler 68% 2% 137,855
Near Condensing Boiler  80% 0% 23,908
Condensing Boiler 92% 0% 5,977
Bundled Standard Boiler Upgrades  85% 1% 71,070
Standard Efficiency Kiln 57% 65% 4,434,437
Advanced Kiln Control 60% 4% 240,363
High Efficiency Kiln 87% 8% 517,262
Standard Efficiency Veneer Dryer 50% 16% 1,115,228
Advanced Veneer Dryer 70% 4% 278,787


Process 
Heat 


Total Process Heat 100% 6,824,888
Total 7,095,802


 
Exhibit 2.18: Summary of Base Year End Use and Technology Breakdowns for Other 


Manufacturing Sub Sector – All Service Areas 


End Use Technology Seasonal 
Efficiency (%)


Market Share as 
Percent of Heat Sold 


(%) 


Total Annual 
Heat Sold 


Air Handling Units and Unit Heaters 70% 80% 331,166
Standard Efficiency Boiler 68% 10% 39,947
Near Condensing Boilers 80% 6% 25,251
Condensing Boiler 92% 0% 1,035
Partly Insulated Distribution System 50% 4% 15,730
Fully Insulated Distribution System 92% 0% 828


Comfort 
Heat 


Total Comfort Heat 100% 413,957
Standard Efficiency Boiler 68% 31% 276,670
Near Condensing Boiler  80% 7% 63,498
Condensing Boiler 92% 2% 18,142
Bundled Standard Boiler Upgrades  85% 6% 49,891
Partly Insulated Distribution System 50% 4% 34,470
Fully Insulated Distribution System 92% 0% 1,814
Tank-type Water Heating 65% 10% 90,712
Direct Fired Water Heating 95% 1% 9,071
Miscellaneous Standard Equipment 65% 30% 272,135
Miscellaneous Efficient Equipment 80% 5% 45,356
Direct Fired Gas Laundry Dryers 50% 5% 45,356


Process 
Heat 


Total Process Heat 100% 907,117
Total 1,321,074
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3. REFERENCE CASE 
 
3.1 INTRODUCTION 
 
This section presents the manufacturing sector Reference Case Forecast for the study period (FY 
2003/04 to FY 2015/16). The Reference Case Forecast estimates the expected level of natural 
gas consumption that would occur over the study period in the absence of new energy efficiency 
or fuel choice initiatives. The Reference Case Forecast, therefore, provides the point of 
comparison for the subsequent calculation of economically attractive energy efficiency or fuel 
choice opportunities. 
 
The discussion is presented within the following sub sections: 
 
 Approach 
 “Natural” efficiency improvements 
 Expected growth in manufacturing sector useful heat requirements 
 Forecast natural gas consumption levels (FY 2003/04 to FY 2015/16). 


 
3.2 APPROACH 
 
The manufacturing sector Reference Case Forecast was developed using a custom spreadsheet-
based model. As noted previously, the three major input variables used within the model to 
determine the forecast levels of natural gas consumption over the study period are: 


 
 Activity levels within each sub sector (useful heat requirements) 
 Production processes employed 
 The type and efficiency of specific major operating equipment. 


 
The following steps were employed: 
 
 The market shares for each technology were calculated, in terms of useful heat output, 


using the Base Year market shares (% of gas sold) and the estimated average seasonal 
efficiency for each technology. 


  
 The naturally occurring changes in market share of new and/or more efficient 


technologies were estimated; these values were used to calculate the market share of 
useful heat output for each technology for the milestone years FY 2010/11 and FY 
2015/16 at zero overall growth for the sector. 


 
 The average production growth rates for each sub sector were estimated and used to 


calculate the useful heat requirements for the milestone years FY 2010/11 and FY 
2015/16, by manufacturing sub sector and service area.   


 
 The natural gas required to supply each technology’s portion of each sub sector’s useful 


heat requirement was calculated using the estimated seasonal efficiency of each 
technology. The sum of these requirements represents the forecast of natural gas sales in 
each period. 
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Further discussion is provided below. 
 
3.3 “NATURAL” EFFICIENCY IMPROVEMENTS 


 
Growth in the amount of natural gas sold to the manufacturing sector will be partially reduced 
due to “natural” increases in the use of more efficient technologies. Exhibit 3.1 presents the 
forecast levels of “natural” efficiency improvement in British Columbia’s manufacturing sector 
over the study period. The exhibit shows the technologies expected to have the most influence on 
“natural” efficiency improvements, the expected rate of annual market share increase, and the 
applicable manufacturing sub sectors. 
 


Exhibit 3.1: “Natural” Efficiency Improvements In B.C. Manufacturing Sector 
 


Technology Expected “Natural” Increase in Share of 
Installed Equipment  


Applicable Sub 
Sectors 


Near Condensing Boilers 0.8% per year All except 
fabricated metal 


Condensing Boilers 0.4% per year All except 
fabricated metal 


Bundled Standard Boiler Upgrades 3.0% per year All except 
fabricated metal 


Improved Distribution System 
Insulation  4.0 % per year All except 


fabricated metal 
Advanced Lumber Dry Kiln Controls 4.0 % per year Wood 
High Efficiency Lumber Dry Kilns 1.0% per year Wood 
 
The increasing share of more efficient boilers within the manufacturing sector shown in 
Exhibit 3.1 assumes an average boiler lifetime of 25 years.7  This means that approximately 4% 
of the existing manufacturing sector boilers are replaced each year. 
 
The natural increase in the market share of near condensing and condensing boilers is based on 
an informal survey of suppliers to the commercial marketplace, as reported by Terasen Gas. 70% 
of boilers sold today are standard type, 20% are near condensing and 10% are condensing. 
Combining current sales share with the estimated 4% annual replacement rate means that near 
condensing boilers are increasing their share of installed boilers at an annual rate of 
approximately 1% (e.g., 20% x 4% = 0.8% of all boilers) and full condensing boilers are 
increasing their share at an annual rate of approximately 0.5% (e.g., 10% of 4% = 0.4% of all 
boilers). 
 
The natural increase in installed process distribution insulation is based on discussions with the 
North American Insulation Manufacturers Association and the professional judgment of the 
authors.  
 


                                                 
7 Boiler lifetime depends on many factors including: boiler water chemistry, materials used for the boiler tubes and headers, and 
the return water temperature relative to the materials in contact with the boiler water. Nominal range is 10 to 20 years for boilers 
with steel tubes and 15 to 30 years for cast iron tubes. Near condensing and condensing boilers may last longer than standard 
boilers because this type of boiler is more immune to cooler return water temperatures.  
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The natural increase in the market share of advanced lumber dry kiln controls and high 
efficiency lumber dry kilns is based on discussions with two major lumber dry kiln 
manufacturers and management at several Interior sawmills. 
 
3.4 EXPECTED PRODUCTION GROWTH RATES (useful heat requirements) 
 
British Columbia manufacturing statistics show that the compound rate of growth for the sub 
sectors addressed in this CPR was 2.9% from 1999 to 2004.  Based on this prior experience and 
selected discussions with manufacturing sector personnel, the following production growth rates 
have been estimated for the periods covered by this study: 
 
 Wood sub sector – annual growth is estimated to be 3% for the period FY 2003/04 to FY 


2010/11 and 1.5% from FY 2010/11 to FY 2015/16. The projected decline in growth 
during the second period recognizes that harvesting the Pine Beetle kill timber will 
increase the level of wood manufacturing until FY 2010/11, but after that period there 
will be a decline in available fibre. 


 
 Food sub sector - annual growth is estimated to be 3% for the period FY 2003/04 to FY 


2010/11 and 3% from FY 2010/11 to FY 2015/16. 
 
 Remaining sub sectors – annual growth is estimated to be 3% for the period FY 2003/04 


to FY 2010/11 and 3% from FY 2010/11 to FY 2015/16. 
 
3.5 REFERENCE CASE FORECAST 
 
The manufacturing sector Reference Case Forecast is presented in the following exhibits.  
 
 Exhibit 3.2 presents a summary of the results for the total Terasen Gas service area, by 


milestone year.  
 
 Exhibits 3.3, 3.4 and 3.5 present the results for respectively, Lower Mainland, Interior 


and Vancouver Island, by technology and milestone year. 
 
 Exhibits 3.6 and 3.7 present detailed results for the two largest Terasen Gas customer 


groups (Food, Lower Mainland Service Area and Wood, Interior Service Area). 
 
Overall, the results of the Reference Case Forecast show that natural gas use grows in 
approximately the same proportion as manufacturing sector economic growth. The growth in 
natural gas sales is only slightly reduced by the increasing market share of efficient technologies. 
 
Additional detailed results by manufacturing sub sector and service region are presented in 
Appendix B. 
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Exhibit 3.2: Reference Case Forecast Natural Gas Consumption for Total Terasen Gas 
Service Area 


 


Year Lower 
Mainland Interior Vancouver 


Island Total 


Base Year 2003/04 10,669,312 7,309,718 550,000 18,529,030 
Milestone Year 2010/11 12,900,232 8,869,104 668,502 22,437,838 
Milestone Year 2015/16 14,660,131 9,577,142 733,968 24,971,241 


 
 


Exhibit 3.3: Reference Case Forecast – Technology Market Share as a Percent of Gas 
Sold – Lower Mainland Service Area 
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Exhibit 3.4: Reference Case Forecast – Technology Market Share as a Percent of Gas 
Sold – Interior Service Area 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Exhibit 3.5: Reference Case Forecast – Technology Market Share as a Percent of Gas 
Sold – Vancouver Island Service Area   
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Exhibit 3.6: Reference Case Forecast for Food Sub Sector – Lower Mainland Service Area 


 


 
 


3.0% 3.0%
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(GJ/year)


Technology 
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Rate        
(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Technology 
Annual 


Growth Rate 
(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Comfort Heat Air Handling Units and Unit Heaters 70% 69.3% 70.7% 170,419 243,456 0.0% 170,419 70.7% 209,594 69.5% 299,420 0.0% 209,594 70.7% 242,977 69.6% 347,110


Standard Efficiency Boiler 68% 25.4% 25.2% 60,600 89,117 -0.1% 60,070 24.9% 73,879 25.2% 108,646 -0.1% 73,392 24.8% 85,081 25.1% 125,120


Near Condensing Boilers 80% 3.1% 3.6% 8,603 10,753 0.8% 9,096 3.8% 11,187 3.2% 13,984 0.8% 11,642 3.9% 13,496 3.4% 16,870


Condensing Boiler 92% 0.4% 0.5% 1,270 1,380 0.4% 1,306 0.5% 1,606 0.4% 1,746 0.4% 1,639 0.6% 1,900 0.4% 2,065


Partly Insulated Distribution System 50% 1.7% 6,084 -1.6% 1.6% 6,696 -2.2% 1.4% 6,932


Fully Insulated Distribution System 92% 0.1% 320 3.8% 0.1% 512 3.7% 0.1% 712


Total Comfort Heat 100.0% 100.0% 240,892 351,111 240,892 100.0% 296,267 100.0% 431,004 296,267 100.0% 343,454 100.0% 498,809
Standard Efficiency Boiler 68% 44.0% 40.9% 1,849,600 2,720,000 -2.3% 1,575,157 34.9% 1,937,245 38.2% 2,848,889 -3.3% 1,636,597 29.5% 1,897,265 32.8% 2,790,095


Near Condensing Boiler 80% 8.7% 9.5% 427,825 534,781 0.8% 452,365 10.0% 556,352 9.3% 695,441 0.8% 578,965 10.4% 671,180 9.9% 838,975


Condensing Boiler 92% 13.4% 16.9% 762,198 828,476 0.4% 783,798 17.4% 963,972 14.1% 1,047,796 0.4% 983,406 17.7% 1,140,038 14.6% 1,239,171


Bundled Standard Boiler Upgrades 85% 17.0% 19.7% 891,944 1,049,345 3.0% 1,096,978 24.3% 1,349,145 21.3% 1,587,229 3.0% 1,564,028 28.2% 1,813,138 25.1% 2,133,103


Partly Insulated Distribution System 50% 3.8% 234,698 -1.6% 3.5% 258,340 -2.2% 3.1% 267,442


Fully Insulated Distribution System 92% 0.2% 12,353 3.8% 0.3% 19,750 3.7% 0.3% 27,474


Direct Fired Heating 90% 1.9% 2.3% 105,235 116,928 2.9% 128,469 2.8% 158,000 2.4% 175,556 5.0% 201,653 3.6% 233,771 3.1% 259,746


Radiant Tube Heating 70% 0.0% 0.0% 984 1,405 0.5% 1,019 0.0% 1,253 0.0% 1,790 1.0% 1,317 0.0% 1,526 0.0% 2,180


Standard Efficiency Oven 65% 4.3% 3.8% 171,774 264,268 -2.4% 145,315 3.2% 178,719 3.7% 274,952 -2.2% 159,799 2.9% 185,251 3.4% 285,001


Efficient Oven 80% 3.7% 4.1% 184,435 230,543 1.9% 210,894 4.7% 259,373 4.3% 324,216 1.4% 278,293 5.0% 322,618 4.7% 403,272


Tank-type Water Heating 65% 2.0% 1.8% 81,821 125,878 -0.6% 78,470 1.7% 96,508 2.0% 148,474 0.3% 97,918 1.8% 113,513 2.1% 174,636


Direct Fired Water Heating 95% 0.7% 0.9% 41,163 43,329 1.1% 44,514 1.0% 54,747 0.8% 57,628 -0.5% 53,337 1.0% 61,832 0.8% 65,087


Heat Loss from Not Using Pinch Technology 0.2% 14,250 0.0% 0.2% 17,525 0.0% 0.2% 20,317


Total Process Heat 100.0% 100.0% 4,516,978 6,176,255 4,516,978 100.0% 5,555,313 100.0% 7,457,586 5,555,313 100.0% 6,440,131 100.0% 8,506,499


Total 4,757,870 6,527,366 5,851,580 7,888,590 6,783,585 9,005,308


Seasonal 
Efficiency 


(%)


2010/2011 2015/16


Base Year


2003/2004


Sector Annual Growth Rate Sector Annual Growth Rate


Process Heat


End Use  Technology
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Exhibit 3.7: Reference Case Forecast for Wood Sub Sector – Interior Service Area 
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(%)
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(%)


Annual Heat 
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Air Handling Units and Unit Heaters 70% 50.0% 51.0% 20,838 29,769 0.0% 20,838 51.0% 25,628 50.3% 36,612 0.0% 25,628 51.0% 27,609 50.5% 39,441


Standard Efficiency Boiler 68% 27.3% 27.0% 11,032 16,224 -0.7% 10,535 25.8% 12,956 26.2% 19,053 -0.7% 12,498 24.9% 13,464 25.4% 19,800


Near Condensing Boilers 80% 17.5% 20.4% 8,335 10,419 0.8% 8,813 21.6% 10,839 18.6% 13,549 0.8% 11,280 22.4% 12,152 19.4% 15,189


Condensing Boiler 92% 1.3% 1.7% 685 744 0.4% 704 1.7% 866 1.3% 941 0.4% 883 1.8% 952 1.3% 1,034


Partly Insulated Distribution System 50% 3.8% 2,262 -1.6% 3.4% 2,490 -2.2% 3.1% 2,396


Fully Insulated Distribution System 92% 0.2% 119 3.8% 0.3% 190 3.7% 0.3% 246


Total Comfort Heat 100.0% 100.0% 40,890 59,537 40,890 100.0% 50,290 100.0% 72,836 50,290 100.0% 54,176 100.0% 78,107


Standard Efficiency Boiler 68% 0.9% 1.0% 35,637 52,407 -4.2% 26,414 0.8% 32,486 0.7% 47,774 -6.8% 22,896 0.5% 24,665 0.5% 36,272


Near Condensing Boiler 80% 0.2% 0.3% 8,847 11,058 0.8% 9,354 0.3% 11,504 0.2% 14,380 0.8% 11,972 0.3% 12,897 0.2% 16,122


Condensing Boiler 92% 0.0% 0.1% 2,543 2,765 0.4% 2,615 0.1% 3,217 0.0% 3,496 0.4% 3,282 0.1% 3,535 0.0% 3,843


Bundled Standard Boiler Upgrades 85% 0.7% 1.1% 37,598 44,233 3.0% 46,241 1.3% 56,871 0.9% 66,907 3.0% 65,929 1.5% 71,024 1.1% 83,558


Standard Efficiency Kiln 57% 64.8% 62.5% 2,195,526 3,851,799 -0.5% 2,126,061 60.5% 2,614,786 63.5% 4,587,345 -0.6% 2,542,714 58.8% 2,739,225 62.4% 4,805,657


Advanced Kiln Control 60% 3.7% 3.7% 130,260 217,100 4.0% 171,414 4.9% 210,817 4.9% 351,362 4.0% 256,491 5.9% 276,314 6.0% 460,523


High Efficiency Kiln 87% 7.6% 11.2% 392,479 451,125 1.0% 420,790 12.0% 517,519 8.2% 594,850 1.0% 543,918 12.6% 585,954 8.7% 673,510


Standard Efficiency Veneer Dryer 50% 17.7% 15.0% 526,877 1,053,754 -2.7% 435,830 12.4% 536,016 14.8% 1,072,031 -3.7% 444,474 10.3% 478,825 12.4% 957,649


Advanced Veneer Dryer 70% 4.4% 5.2% 184,407 263,438 5.9% 275,454 7.8% 338,773 6.7% 483,962 4.9% 430,315 10.0% 463,572 8.6% 662,246


Total Process Heat 100.0% 100.0% 3,514,173 5,947,680 3,514,173 100.0% 4,321,990 100.0% 7,222,107 4,321,990 100.0% 4,656,011 100.0% 7,699,380


Total 3,555,063 6,007,217 4,372,280 7,294,943 4,710,187 7,777,487
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4. ENERGY EFFICIENCY AND FUEL CHOICE TECHNOLOGIES 
 
4.1 INTRODUCTION  
 
This section identifies and assesses the financial and economic attractiveness of the selected 
energy efficiency and fuel choice technologies for the manufacturing sector. The discussion is 
organized and presented as follows: 
 
 Methodology 
 Summary of energy efficiency technology screening results 
 Summary of fuel choice technology results 
 Description of energy efficiency technologies 
 Description of fuel choice technologies. 


 
4.2 METHODOLOGY 
 
The following steps were employed to assess the energy efficiency and fuel choice technologies:  
 
 Select candidate energy efficiency and fuel choice technologies 
 Establish technical performance for each technology within a range of applicable load 


sizes and/or service region conditions (e.g., degree days, fuel costs etc.) 
 Establish the capital, installation and operating costs for each technology 
 Calculate the simple payback from the customer’s perspective 
 Calculate the measure total resource cost (measure TRC) 
 Calculate the benefit/cost ratio. 


 
A brief discussion of each step is outlined below. 
 
Step 1: Select Candidate Technologies 
 
The candidate technologies were selected in close collaboration with Terasen Gas personnel 
based on a combination of a literature review and the previous experience of both the consultants 
and Terasen Gas personnel. The selected technologies are all considered to be technically proven 
and commercially available, even if only at an early stage of market entry. Technology costs, 
which will be addressed in this section, were not a factor in this initial selection of candidate 
technologies. 
 
Step 2: Establish Technical Performance 
 
Information on the performance improvements provided by each technology was compiled from 
available secondary sources, including the on-going research work of study team members. As 
applicable, the energy impacts of the technical technologies are reported for both natural gas and 
electricity.  
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Step 3: Establish Capital, Installation and Operating Costs for Each Technology 
 
Information on the cost of implementing each technology was compiled from secondary sources, 
including the on-going research work of study team members. As applicable, both the 
incremental and full cost of each technology were estimated.  
 
The incremental cost is applicable when a technology is installed in a new facility, or at the end 
of the technologies useful life in an existing facility; in this case, incremental cost is defined as 
the difference between the efficient or fuel choice technology relative to the “baseline” 
technology.  The full cost is applicable when an operating piece of equipment is replaced with 
the efficient or fuel choice technology prior to the end of the baseline technology’s useful life.  
 
In both cases, the costs and savings are annualized, based on the number of years of equipment 
life and the discount rate, and the costs incorporate applicable changes in annual operating and 
maintenance costs. All costs are expressed in constant (2005) dollars. 
 
Step 4: Calculate Simple Payback 
 
The simple payback is generated to show the customer’s financial perspective. Simple payback is 
“a measure of the length of time required for the cumulative savings from a project to recover its 
initial investment cost and other accrued costs, without taking into account the time value of 
money. The simple payback period is usually measured from the service date of the project.” 8  
The cost of the measure (incremental or full, as appropriate) is divided by the expected annual 
savings. The answer is given in years.  
 
The following equation illustrates how this calculation is applied to a situation where an upgrade 
has a higher upfront cost than the baseline technology, but lower ongoing operating costs: 
 
 Payback (years) = (CostUpgr – CostBase)/(AnnBase – AnnUpgr) 
 


where:  
 CostUpgr  = initial capital cost of the upgrade ($) 
 CostBase  = initial capital cost of the baseline technology ($) 
 AnnBase  = ongoing operating cost of the baseline ($/year) 
 AnnUpgr  = ongoing operating cost of the upgrade ($/year) 
  
Step 5: Calculate the Measure Total Resource Cost (TRC) 
 
The measure total resource cost calculates the net present value of energy savings that result 
from an investment in an efficiency or fuel choice technology or measure. The measure cost is 
equal to its full or incremental capital cost (depending on application) plus any change (positive 
or negative) in annual operating and maintenance costs. The calculation of energy savings is 
based on the avoided natural gas and electricity supply costs, the life of the technology, and the 
selected discount rate, which in this analysis has been set at 8%.   
 


                                                 
8 Sieglinde K. Fuller and Stephen R. Petersen.  (1996). “Life Cycle Costing Manual for the Federal Energy Management 
Program”.   National Institute of Standards and Technology Handbook 135, 1995 Edition, Washington, DC. 
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A technology or measure with a positive measure total resource cost value is included in 
subsequent phases of the analysis, which consists of the economic and achievable potential 
scenarios. A measure with a negative measure total resource cost value is not economically 
attractive and is therefore not included in subsequent stages of the analysis.  
 
It should be noted that the measure total resource cost provides an initial screen of the technical 
technologies. Considerations such as program delivery costs, incentives etc., are incorporated in 
later stages of the program design process, which are beyond the scope of the study. 


 
Step 6: Calculate Benefit/Cost Ratio 
 
The measure benefit/cost ratio indicates the relative attractiveness of the measures. A measure 
that has a benefit/cost ratio in excess of “1” means that the measure’s benefits outweigh its costs; 
it is, therefore, included in subsequent stages of the analysis. Similarly, a measure with a 
benefit/cost ratio that is well in excess of one (e.g., 3) means that it is very attractive.  A measure 
with a benefit/cost ratio of less than one means that its costs outweigh its benefits and, hence, it 
is not included in subsequent stages of the analysis. 
 
4.2.1 Energy Costs 
 


The financial and economic results that are presented in this section are based on the 
following 


 
• Avoided supply cost of natural gas 
• Avoided supply cost of electricity 
• Customer energy prices. 


 
A brief discussion of each is provided below. 


 
 Avoided Supply Cost of Natural Gas 


 
Natural gas avoided supply costs were provided by Terasen Gas. The data provided were 
segmented on the basis of future year (over a 25 year period), end use or load shape and 
service area. Exhibit 4.1, provides a summary of the avoided natural gas supply costs for 
each combination of year, load shape and service area. To make the data more 
manageable, the annual values were averaged for each of the time periods shown in 
Exhibit 4.1. The distinction between low and high load factors reflects the difference in 
costs to supply each load type.  Similarly, the cost data shown in Exhibit 4.1 reflect the 
modest differences in the cost of serving different service areas within the province. 
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Exhibit 4.1: Natural Gas – Avoided Supply Costs 


1 kWh =3.6 MJ; 1GJ = 1000 MJ 
 


 Avoided Supply Cost of Electricity 
 
The avoided supply costs of electricity used in this analysis are shown in Exhibit 4.2. As 
illustrated, the electricity values have been organized symmetrically with the natural gas 
prices on the basis of measure life, load shape and service region.  
 
The electricity supply costs shown in Exhibit 4.2 are estimated values based on the 
avoided cost of $0.06/kWh that was used in the earlier BC Hydro study. This value was 
an average value and reflected the cost of delivering an incremental kWh of new 
electricity supply to a lower mainland busbar. 
 
Although the BC Hydro study used a single avoided cost value for all end uses, BC 
Hydro is also confronted with higher supply costs for end uses such as space heating that 
have peaky requirements.  Detailed electricity supply costs were not available to this 
study for each of the defined load types. Consequently, based on discussions with the 
study team personnel, it was decided to assume that end uses with low load factors, such 
as space heating cost, on average, 10% more to supply than for end uses that have 
relatively high load factors, such as hot water. BC Hydro personnel confirmed that this 
value was generally consistent with recent values estimated by the utility.  To 
accommodate this 10% cost spread and to also adhere to the same average avoided cost 
of $0.06/kWh, low load factor values were adjusted upwards by 5% from the average BC 
Hydro values and high load factor values were adjusted downwards by 5%.  
 
The values shown in Exhibit 4.2 have also been adjusted to account for the delivery 
destination. The Terasen Gas values are for delivery to the customer. As the BC Hydro 
values are at a distribution busbar, the values were adjusted upwards by 7% (3% area 
transmission and 4% distribution)9 to account for losses between the busbar and the 
customer. 
 
As the same electricity avoided cost value was used for all three service areas in the BC 
Hydro study, no attempt was made to generate distinct service area values in this study. 


                                                 
9 This approach omits bulk transmission losses of 5%; however, this is consistent with the approach that was applied in the BC 
Hydro CPR. It is also consistent with the general assumption that the most likely future electricity supply technologies will be 
developed closer to the load rather that at remote sites, such as the historical large-scale hydroelectric developments. 


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 5.756 5.685 5.716 5.782 5.102 5.041 5.031 4.978
Lower Mainland 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782
Interior 6.968 6.85 6.892 6.98 5.786 5.685 5.716 5.782


Natural Gas Load Shape
Low Load Factor (e.g., space heat) High Load Factor  (e.g., DHW)
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Exhibit 4.2: Electricity – Avoided Supply Costs 
 


1 kWh =3.6 MJ; 1GJ = 1000 MJ  
 
 


 Customer Energy Prices 
 
The customer energy prices used in this analysis are presented in Exhibit 4.3. These 
values are used in the calculation of customer payback periods that are presented in later 
sections of this report. In the case of both electricity and natural gas, the prices shown are 
based on current rate schedules and, in the case of electricity incorporate consideration of 
estimated demand charges.  Where more than one rate schedule was applicable to a given 
sector, the rates were blended in approximately the same ratio as energy sales. 
 


Exhibit 4.3: Customer Energy Prices 
 


 
 


4.3 SUMMARY OF ENERGY EFFICIENCY SCREENING RESULTS 
  
A summary of the screening results for the energy efficiency technologies is presented 
Exhibit 4.4 below.  Due to the number of technologies involved, Exhibit 4.4 shows only those 
that pass the measure TRC test. Additional, detailed results for all energy efficiency technologies 
are presented in Appendix C. 
 
 


Measure Life (Yrs) 10 15 20 25 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94
Lower Mainland 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94
Interior 18.73 18.73 18.73 18.73 16.94 16.94 16.94 16.94


Low Load Factor (e.g., space heat) High Load Factor  (e.g., DHW)Electricity
Load Shape


Natural Gas  
$/MJ


Electricity    
$/MJ


Natural Gas  
$/MJ


Electricity    
$/MJ


Natural Gas  
$/MJ


Electricity    
$/MJ


Vancouver Island $0.0132 $0.0169 $0.0113 $0.0135 $0.0094 $0.0135
Lower Mainland $0.0105 $0.0169 $0.0099 $0.0135 $0.0087 $0.0135
Interior $0.0104 $0.0169 $0.0098 $0.0135 $0.0086 $0.0135


Customer Energy Prices


Residential Commercial Manufacturing
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Exhibit 4.4: Summary of TRC Measure Screening Results Manufacturing Sector Energy 
Efficiency Technologies 


 
Target Market 


Technology Service 
Area 


Major End Use and Sub 
Sector(s) 


Full/Incr 
Simple 


Payback 
(Yrs) 


Measure 
TRC 


B/C 
Ratio 


3.3 MMBTU Condensing Boiler Constant Load VI Process Heat in Food, Wood, Paper, Non-
Metallic Minerals, Other, & Chemicals 


Full 3.5 99,266 1.5 


3.3 MMBTU Condensing Boiler Constant Load L M & Int Process Heat in Food, Wood, Paper, Non-
Metallic Minerals, Other, & Chemicals 


Full 3.8 146,015 1.8 


3.3 MMBTU Condensing Boiler Variable Load V I Process Heat in Food- Greenhouses Full 3.5 146,015 1.8 
3.3 MMBTU Condensing Boiler Variable Load L M & Int Process Heat in Food- Greenhouses Full 3.3 238,773 2.4 
Distribution System Insulation on Constant 
Process Heat Load 


V I Food, Wood, Paper, Non-Metallic 
Minerals, Other, & Chemicals 


Full 1.5 24,389 3.5 


Distribution System Insulation on Constant 
Process Heat Load 


LM & Int Food, Wood, Paper, Non-Metallic 
Minerals, Other, & Chemicals 


Full 1.5 29,779 4.3 


Pinch Technology LM & Int Food, Chemicals and Paper Process Heat Full 5.0 13,108 1.1 


High Efficiency Lumber Dry Kilns V I Wood Process Heat Incr 4.0 157,602 1.2 
High Efficiency Lumber Dry Kilns LM & Int Wood Process Heat Incr 4.0 329,212 1.4 
High Efficiency Veneer Dryers V I Wood Process Heat Incr 3.0 177,586 1.5 
High Efficiency Veneer Dryers LM & Int Wood Process Heat Incr 3.0 268,608 1.9 


 
Selected highlights from Exhibit 4.4 are summarized below.  
 
 Condensing boilers, distribution system insulation, and pinch technology are all 


economic on a full cost basis. This means that it is economic to install these technologies 
even if they replace existing, standard efficiency equipment that are not yet near the end 
of their useful life.  


 
 Efficient lumber dry kilns and veneer dryers are both economic on an incremental basis 


only.  
 
 There are a number of other technologies that are economic but are not included in the 


results shown in Exhibit 4.4, due to their small market share. These include: heat treating 
furnace upgrades, efficient food processing ovens, direct fired hot water heating; direct 
fired paper drying; boiler upgrades such as controls and heat recovery; and radiant tube 
heating.  


 
4.4 SUMMARY OF FUEL CHOICE SCREENING RESULTS 
 
None of the manufacturing sector fuel choice technologies assessed in this study provided 
economic and practical opportunities for the cost effective substitution of natural gas for 
electricity.
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4.5 DESCRIPTION OF ENERGY EFFICIENCY TECHNOLOGIES 
 
This section provides a brief description of each of the energy efficiency technologies that are 
included in this study, as listed in Exhibit 4.5.  
  


Exhibit 4.5: Energy Efficiency Technologies for the Manufacturing Sector 
 


 
Near-condensing boiler 
Condensing boiler 
Boiler combustion air preheat from exhaust 
Feedstock preheating  
Boiler economizer 
Boiler condensation heat recovery 
Advanced boiler controls 
Boiler low excess air burners 
Distribution System Insulation 
Furnace insulation  
Efficient lumber dry kiln 
Direct fired heating 


 
Direct-fired water heating 
Absorption chillers 
Sequential firing burners 
High-velocity burners 
Oxy-fuel burner for scrap aluminium melting 
Advanced lumber dry kiln controls 
Advanced laundry technologies 
Efficient veneer dryers 
Pinch technology 
High efficiency food processing ovens 
Boiler turbulators 
Radiant tube heating 


 
The discussion is organized and presented in the following sub sections: 
 
 Boilers 
 Wood product technologies 
 Metal fabricating technologies 
 Food processing technologies 
 Other applicable technologies 
 Non-applicable technologies. 


 
In each case, the text provides the following: 
 
 The current baseline technology 
 A brief description of the upgrade technology 
 The target sub sectors and processes where the technology can be practically applied 
 Information on the technologies energy performance and cost relative to the baseline 


technology 
 The expected useful life of the technology 
 If the technology has been dropped from further review, a reason is given for doing so. 


 
Detailed cost and performance data are provided in Appendix C. 
 
 







Terasen Gas Conservation Potential Study   –Manufacturing Sector– 


Marbek Resource Consultants Ltd/Willis Energy Services Ltd Page 32


4.5.1 Boilers10 
  
Boilers are used for process steam or process hot water heating.  For the purposes of this 
study, it is assumed that boiler load is negligible in the fabricated metal manufacturing 
sector, and in the lumber and plywood and divisions of the wood sub sector.  
 
Seasonal efficiency is used throughout this discussion; seasonal boiler efficiencies for 
process heat applications range from 68% for a standard efficiency boiler to 92% for a 
condensing boiler. For manufacturing sector retrofits, it is assumed that the installed cost 
is 2.5 times capital cost. Installed cost may be higher in the manufacturing sector than for 
a comparable boiler size in the commercial sector due to the complexity of some retrofits. 
 
Energy efficiency opportunities for boilers include: 
 
 Near condensing boilers 
 Condensing boilers 
 Boiler economizers 
 Boiler combustion air pre-heating 
 Boiler condensation heat recovery 
 Advanced boiler controls 
 Low excess air burners 
 Turbulators. 


 
 Near Condensing Boilers 


 
Near condensing boilers are suitable for process hot water applications where the return 
water temperature is above that required for condensing boilers e.g., laundries. Near 
condensing boilers typically have a peak efficiency of 85%. These boilers achieve high 
efficiency with advanced heat exchangers, modulating burner control, high quality 
insulation, and a number of other features including those treated separately below.  
 
An installed cost of about $33/kBTU capacity is reported by vendors and in the literature 
for near condensing boilers. The useful life of near condensing boilers is assumed to be 
25 years. There is no substantial increase in maintenance or electricity consumption 
compared to a standard boiler. The average seasonal natural gas efficiency is assumed to 
increase from 68% for a standard boiler to 80% for a near condensing boiler. 
 


 Condensing Boilers  
 


Condensing boilers are appropriate for process hot water heating where the return water 
temperature can be maintained below 49 °C e.g., greenhouse heating.  
 
Condensing boilers have high efficiency components such as modulating control and low 
excess air burners, and they also have condensing heat exchangers that transfer heat from 


                                                 
10 Boiler technologies and economics based on personal communication with Kevin Woolley, Canadian Engineered Products, 
staff of Viessmann Manufacturing Company, Luc Mandeville of Sofame Technologies, and Greg Chapman of Chapman Burner. 
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the exhaust flue gas to the return water. Condensing boilers need low return water 
temperatures (below 49 °C) and low flow rates to operate at peak efficiency. If return 
water temperatures below 49 °C cannot be provided, a condensing boiler will operate at 
efficiencies typical of a near-condensing boiler. Condensing boilers are not always 
feasible in the manufacturing sector as complex retrofits may be required. For steam 
applications, a condensation heat exchanger can be used to transfer heat from the exhaust 
flue gases to boiler make up water or some other heat sink. Condensation heat exchangers 
are treated separately below.  
 
An installed cost of about $46/kBTU capacity is reported by vendors and in the literature 
for condensing boilers. The useful life of a condensing boiler is 25 years. The average 
seasonal natural gas efficiency increase is assumed to be from 68% seasonal efficiency 
for a standard boiler to 92% seasonal efficiency for a condensing boiler. Increased 
maintenance costs of approximately $1,600 annually (2 days labour for a skilled 
tradesperson) over a standard efficiency boiler are assumed. 
 


 Bundled Standard Boiler Upgrades 
 


Bundled standard boiler upgrades include advanced control, efficient burners, and 
condensation heat recovery. These upgrades are suitable for steam applications where a 
heat sink, such as boiler make up water, is available e.g., a steam boiler in the Chemicals 
sub sector. This analysis assumes that the upgrades are added as a bundle to a standard 
efficiency boiler, although it may be possible to add each technology individually. 


 
The addition of a condensation heat recovery unit to a boiler combustion stack recovers 
the latent heat of the flue gases for combustion air preheating and/or makeup water 
preheating. This is an economic retrofit for processes that have a heat sink, such as boiler 
make up water, but do not necessarily have conditions appropriate for a condensing 
boiler.  
 
Advanced boiler controls can lead to significant energy savings. For example, integrating 
the boiler control system with the process automation system allows for remote 
monitoring and changing of set points, and usually improves operation of the boiler 
system. Most advanced boiler controls enable higher turndown ratios than standard 
controllers. This contributes to energy efficiency by allowing the boiler to safely operate 
at a low firing rate. 
 
Because perfect mixing between fuel and oxygen is never achieved, excess air is used to 
ensure complete combustion. Lowering the amount of excess air needed by the burner 
directly increases the fuel efficiency by reducing heat losses in the exhaust gas. A 
standard efficiency fire tube boiler usually operates at approximately 20% excess air. A 
low excess air natural gas burner may operate with 5% excess air.  
 
An installed cost of about $29/kBTU is reported by vendors and in the literature for the 
above bundle of upgrades on a standard efficiency boiler. The useful life of the upgrades 
is assumed to be 15 years. The average natural gas efficiency increase is assumed to be 
from a seasonal efficiency of 68% for a standard boiler to a seasonal efficiency of 85% 
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for a standard boiler with all of the upgrades. No increase in maintenance costs, over a 
standard efficiency boiler, is assumed. 
 


 Other Boiler Improvements 
 
A number of boiler improvements exist that are suitable for minor efficiency 
improvements to existing boilers. In general, these technologies may be considered low 
cost retrofits for applications where replacing the entire boiler is not feasible. 
 
Boiler Economizers 
 
Economizers transfer waste heat from boiler exhaust gas to boiler feedwater or makeup 
water, thereby reducing the amount of heat that must be supplied by the fuel.  
 
Economizers are suitable when flue temperatures are below 230°C.  Most high efficiency 
boilers are equipped with internal economizers; consequently, this technology is 
primarily applicable to retrofit applications. 


 
The cost of an installed economizer in a retrofit application varies greatly depending on 
boiler configuration. Experience has shown that only a modest number of retrofit 
applications have configurations that make this option practical.   


 
The useful life of economizers is 15 years. The average natural gas seasonal efficiency 
increase is approximately 4% when added to a standard efficiency boiler.  
 
Boiler Combustion Air Preheaters 
 
Boiler combustion air preheaters capture waste heat in the boiler flue gases to preheat the 
combustion air. This transfer reduces the amount of fuel needed to bring the air up to 
combustion temperature.  


 
A simple payback period of one year is reported by vendors and in the literature for 
installations on standard efficiency boilers. The useful life of combustion air preheaters is 
15 years. The average natural gas seasonal efficiency increase is 4% when added to a 
standard efficiency boiler. 


 
Boiler Turbulators 
 
Older fire-tube boilers can benefit from installation of turbulators in boiler tubes to 
increase heat exchange. This measure might be considered as a short-term measure, until 
complete replacement of the boiler is feasible.  
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4.5.2 Wood Sub Sector Technologies11 
 


Lumber and wood products drying are the major uses of natural gas in the wood products 
sub sector. Energy use in wood kiln drying is specific to operating conditions such as 
wood moisture content and species. Conventional heat and vent kilns are used in British 
Columbia which, in addition to using significant amounts of thermal energy, also use a 
lot of electricity for fan power. Some larger sawmill operations have converted to boiler 
heated steam or thermal oil for kiln heating, in which case the fuel is wood waste, not 
natural gas. The sawmill industry as a whole is moving away from natural gas and 
towards wood waste alternatives for heating dry kilns. 
 
Three energy efficiency technologies were assessed: 
 
 Advanced dry kilns 
 Efficient dry kilns 
 High efficiency veneer dryers. 


  
 Advanced Dry Kiln Controls 


 
Perhaps the most promising energy saving opportunity for conventional kilns is improved 
control. Most conventional kilns are operated on fixed time schedules. Computer controls 
with in kiln moisture metering, fan speed control and vent control can offer significant 
energy savings. Replacing the old pneumatic controls with advanced controls improves 
energy efficiency, drying time, and final product quality. 
 
A simple payback period of two years is reported by vendors and in the literature for 
control upgrades to heat and vent kilns. The useful life of these control systems is 15 
years. The average natural gas efficiency increase is assumed to be from an efficiency of 
55% for a standard kiln to 60% for a standard kiln with advanced controls. The average 
reduction in electricity consumption is assumed to be 15% following the installation of 
advanced controls. No increase in maintenance costs is assumed. 


 
 Efficient Dry Kilns 


 
In addition to control systems, a number of upgrades are possible to convert an average 
kiln into an energy efficient kiln. These upgrades include automatic venting, load 
balancing, improved insulation, baffling, variable speed drives, and heat recovery. 
 
An average simple payback period of four years is reported by vendors and in the 
literature for efficiency upgrades to heat and vent kilns. The useful life of the upgrades is 
15 years. The average natural gas seasonal efficiency is assumed to increase from 55% 
for a standard kiln to 85% for an advanced kiln. The average reduction in electricity 
consumption is assumed to be 20% following the upgrades. No increase in maintenance 
costs is assumed. 
 


                                                 
11 Dry Kiln economics based on references cited in Bibliography and on personal communication with Fred Spinola, General 
Manager, Coe Manufacturing, and Ken McClure, Sales and Marketing Manager, Wellons Canada. 
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 High Efficiency Veneer Dryers 
 
Veneer dryers are the major gas consumer at plywood plants in the wood sub sector.  
 
Veneer dryers operate as a continuous process with multiple lines of veneer. The typical 
configuration of a veneer dryer is a long chamber with rollers on belts to move the veneer 
through the dryer. Temperatures in the dryer may be as high as 100°C. Veneer dryers are 
either direct natural gas fired, or indirectly heated with thermal oil or steam from a 
natural gas or wood waste fired boiler. The largest efficiency and production 
improvement opportunity for veneer dryers is upgrading insulation and seals.  As with 
lumber dry kilns, the current trend in the plywood sector is away from natural gas as a 
heat source and towards wood waste. 
 
A simple payback period of three years is reported by vendors and in the literature for 
upgrades to veneer dryers. The useful life of a veneer dryer upgrade is 15 years. A 
reduction in natural gas consumption of up to 40% is reported for some veneer dryer 
upgrades, but a more conservative value of 20% is used in this study. The natural gas 
seasonal efficiency is assumed to increase from 50% for a standard veneer dryer to 70% 
for an efficient veneer dryer.12 No increase in maintenance costs is assumed. 


 
4.5.3 Metal Sub Sector Technologies 
 


Heat treating and annealing are used primarily in the fabricated metal sector. Two 
measures were assessed:  
 
 Sequential firing, high velocity burners 
 Furnace ceramic fibre insulation. 


 
 Sequential Firing, High Velocity Burners 


 
Sequential firing is when multiple burners are fired cyclically at full power. This creates a 
very agitated atmosphere within the furnace, increasing turbulence, and thereby 
increasing heat transfer by convection. An added benefit of pulse firing is that consistent 
temperature can be achieved within the furnace with variations as low as 4° C.  
 
High velocity burners are a type of nozzle mix burner with a burner velocity up to 150 
m/sec. They provide deep penetration of heat into the stock, good rates of heat transfer 
and uniform temperature distribution in a furnace.  
 
For the purpose of this study, it is assumed that sequential firing, and high velocity 
burners are added as a bundle to standard efficiency heat treating furnaces. 
 
A simple payback period of three years is reported by vendors and in the literature for 
new installations. The useful life of these technologies is assumed to be 15 years. The 
average natural gas seasonal efficiency increase is from a standard burner efficiency of 


                                                 
12 Veneer dryer performance based on references cited in the Bibliography and on personal communication with Dave Chard, 
Westmill Industries. 







Terasen Gas Conservation Potential Study   –Manufacturing Sector– 


Marbek Resource Consultants Ltd/Willis Energy Services Ltd Page 37


25% to an upgraded burner efficiency of 40%. For high temperature applications such as 
heat treating, efficiency is typically low, and is defined as the heat that is transferred from 
the flame to the metal. No increase in maintenance costs is assumed. 


 
 Furnace Ceramic Fibre Insulation 


 
High temperature ovens used in forges, foundries and metal fabrication require insulation 
capable of withstanding severe thermal cycling and sometimes, abrasive and chemical 
attack. Ceramic insulation was demonstrated on the space shuttles and other re-entry 
vehicles to be capable of withstanding these stresses, and soon became popular in 
industry.   
 
Ceramic fibre insulation is now made in blanket, board and block form to meet all 
installation and application requirements.  
    
The installed cost of ceramic fibre insulation in new installations or scheduled 
replacement of refractory is about the same as for traditional insulating refractory brick 
and block. Retrofit installations usually pay back the cost in three years. When applied in 
the proper applications there is no net change in maintenance costs. The useful life of 
ceramic fibre insulation is about ten years. It is assumed that a 15% reduction in natural 
gas use is observed after replacing standard furnace insulation with ceramic fibre 
insulation.13 No increase in maintenance costs is assumed. 


 
4.5.4 Food Sub Sector Technologies 


 
Two technologies were assessed that are applicable specifically within the food sub 
sector. They are: 
 
 High efficiency ovens 
 Direct-fired and radiant tube heat. 


 
 High Efficiency Ovens 


 
High efficiency ovens are found in the food processing and baking divisions of the food 
sub sector.  
 
A simple payback period of three years is reported by vendors and in the literature for 
new installations of high efficiency ovens over standard ovens. The useful life of high 
efficiency ovens is 15 years. The average natural gas seasonal efficiency increase is from 
65% for a standard oven to 80% for an efficient oven.14 No increase in maintenance costs 
is assumed. 


                                                 
13 Ceramic Fibre insulation economics and performance based on references cited in Bibliography and on personal 
communication with Barry Allan, Inproheat. 
14 Oven economics and heat savings based on references cited in Bibliography and on personal communication with Revent 
Oven of New Jersey, USA. 
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 Direct-Fired and Radiant Tube Heating 
 


Direct fired heating and radiant tube heating are both used in the food sub sector. Direct 
fired heating is used in food processing and in poultry barns, and radiant tube heating is 
used only in poultry barns. Direct fired heating offers savings over boiler heat because it 
has higher natural gas efficiency and radiant tube heating offers savings over boiler heat 
because it allows poultry barns to operate at a lower overall temperature. 


 
A natural gas seasonal efficiency of 90% is assumed for direct fired heating, and 85% for 
radiant tube heating. A useful lifetime of 25 years is assumed for both of these 
technologies. A simple payback of three years is assumed for the installation of radiant 
tube heating or direct fired heating over boiler heat. No increase in maintenance costs is 
assumed. 


 
4.5.5 Other Applicable Technologies 
 


In addition to the preceding technologies, there are a number of others that have 
application in a range of sub sectors. They are: 
 
 Distribution system insulation 
 Pinch technology 
 Direct fired paper drying 
 Direct fired water heating. 


 
 Distribution System Insulation 


 
This measure assesses insulating a facility’s piping distribution system at partial and full 
levels. The baseline was assumed to be a food processing plant with a partially insulated 
distribution system, which retains 50% of the heat lost in bare piping. A model facility 
was developed to calculate the potential savings on a plant wide basis. A fully insulated 
distribution system was assumed to be insulated to the economic thickness of one inch, 
and to retain 92% of the heat that would be lost from bare piping, as per the North 
American Insulation Manufacturers Association (NAIMA) software 3E Plus. The simple 
payback period for the installation of fully insulation was calculated to be one and a half 
years with a lifetime of 20 years, as per NAIMA.  
  


 Pinch Technology 
 


Pinch technology is a process heat integration software used to optimize heat recovery 
between operations at different temperatures. Pinch technology is most effective at 
facilities that have a range of different temperature applications such as pulp mills, oil 
refineries and drink processing plants. 
 
Many industrial processes require heat to process materials into their final form. 
Examples include the conversion of wood into pulp and paper, hops into beer, and gas, 
oil and coal into plastics and pharmaceuticals. In each of these processes, different forms 
of heat and different temperatures may be required, such as high temperature combustion 
gases, high and low pressure steam, and hot or warm water. In the late 1980s, with the 







Terasen Gas Conservation Potential Study   –Manufacturing Sector– 


Marbek Resource Consultants Ltd/Willis Energy Services Ltd Page 39


rising cost of fuel and electricity, industries developed methods to decrease fuel 
requirements by capturing the waste heat from one process, and using that waste heat in 
another stage of the process. Pinch analysis provided the tools to analyze and optimize 
the ‘recycling’ of heat within a plant to minimize the requirement for purchased energy. 
As Pinch Technology developed, benefits went beyond energy conservation. Pinch 
analysis considers an entire multi-step manufacturing process as one integrated process, 
permitting process optimization, resulting in improved product yield, decreased 
emissions, de-bottlenecking, improved flexibility and safety of the processes. 
 
An example of the use of pinch technology was presented in an article in Innovation, the 
monthly newsletter of the Professional Engineers and Geoscientists of BC, November 
2002. A pinch analysis of a thermo-mechanical pulp mill operation in BC uncovered 
opportunities which resulted in the reduction of 275,000 GJ of natural gas annually, with 
the potential for a further 155,000 GJ per year. When completed, the mill may save $2.1 
million per year in fuel costs, providing a 7 month payback on the expected $1.3 million 
capital cost. This example is not fully representative of a typical Pinch case because the 
customer is much larger than the customer group which is the subject of this study, and 
because the savings resulted primarily from de-bottlenecking.  
 
Pinch Technology crosses over to all process streams within an operation. This study 
assumes that a plant-wide reduction in energy consumption of 10% is possible with an 
investment that would result in a five year payback. This payback is an estimated average 
value. The application of pinch Technology will increase maintenance requirements in 
some areas, but will decrease maintenance in others. This study assumes no net change. 


  
 Direct Fired Paper Drying 


 
The paper sub sector that is the subject of this study primarily consists of board paper 
manufacturers and cellulose-based absorbent manufacturers. Traditionally, large 
industrial boilers provide steam to heat and dissolve the cellulose feedstock, and then to 
dry the final product after the cellulose is shaped into the desired form.  
 
Drying board paper is usually accomplished by passing the sheet over steam-heated 
drums. However, the rate of drying is quite limited due to the low temperature of the 
steam. Therefore, the production rate of most paper machines is limited by the slow rate 
of drying from the steam drums. As a result, the dryer section of a paper mill can be as 
large as a football field. 
 
Various technologies have been developed to use natural gas to directly dry paper. Non-
contacting infra red emitters have been developed to assist in moisture profiling of the 
sheet. The primary purpose of this technology is for moisture consistency, but it also 
allows the speed of the machine to be increased due to the additional drying capacity. 
Gas-heated dryer drums are the most common method of direct gas heating on paper 
machines. Overall thermal efficiencies can increase from 65% with steam to 90% with 
gas-heated dryer drum technology. The major benefit however is an increase in 
production of 15% due to the higher rate of drying. A board paper mill in Texas – 
Corrugated Services LP, recently installed both an infra-red radiation dryer section and a 
gas-heated dryer drum on their corrugated board machine. They claim the fuel savings 
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and increase in production due to these direct gas heating technologies have provided 
significant economic benefits. 
 
Total project costs of $1,500,000 were reported to add two gas-fired cylinders to a 
newsprint machine, with a resultant net revenue increase of $3,800,000 per year, much of 
it due to the increase in production rate. No change in maintenance costs is expected. 
 
For the smaller mills that are the subject of this study (about 10% the capacity of a 
newsprint machine), costing data was not available. It is assumed that a $1,000,000 
investment will provide a reduction in fuel usage of about 7% per tonne of product, but 
will allow an increase in production of approximately 17%, providing a simple payback 
of three years. The useful life of direct-heated gas drying technologies is assumed to be 
20 years.  


 
 Direct Fired Water Heating 


 
Direct gas fired water heaters have 98% or greater heat transfer efficiency. Direct fired 
hot water heaters are suitable for applications where process hot water is consumed, 
rather than re-circulated as in a boiler system e.g., sanitation in a poultry plant. 
 
In one design the combustion chamber is submersed in the water and the combustion 
gases are forced through the water, heating it by direct contact. This design is suitable for 
industrial applications with poor water quality, such as log or effluent ponds. In another 
design cold water is sprayed downwards while combustion gases flow upwards. This 
design is appropriate for sanitary water applications such as laundries and food 
processing. This design is also used to heat boiler make up water.  No heat exchanger is 
needed with either design.  
 
A simple payback period of three year is assumed for the installation of direct fired water 
heaters over standard tank type water heaters. The useful life of direct fired water heaters 
is assumed to be ten years. The natural gas efficiency increase is assumed to be from a 
tank type water heater efficiency of 75% to a direct fired water heater seasonal efficiency 
of 95%.15  The useful life of the technology is assumed to be ten years. 
 


4.5.6 Non-Applicable Technologies  
 


A number of additional energy efficiency technologies received a preliminary review and 
based on the results of that initial review, were discarded from further analysis. A brief 
description of these additional technologies is provided below. 


 


                                                 
15 Direct fired water heating economics and performance based on references cited in Bibliography and personal communication 
with Luc Mandeville, Sofame Technologies, and with Bill Carson, Direct Contact Inc. 
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 Absorption Chillers and Gas-Engine Driven Chillers 
 


Most chillers are mechanically powered by electric motors. Absorption chillers however, 
chill water by using a thermodynamic process that uses the heat energy from burning 
natural gas. Absorption chillers consist of a generator and evaporator, and an absorbent 
fluid and a refrigerant fluid. In the past, absorption chillers found application where large 
amounts of waste heat were available, or where the demand charge for electricity was 
excessive, such as in the downtown core of some large cities.  
 
Absorption chillers became generally uneconomic when technological improvements 
increased the efficiency and reliability of electrically powered chillers. Today, even when 
‘free’ waste heat is available, customers usually choose an electrically powered 
mechanical chiller over an absorption chiller. At present, the absorption chilling process 
is mainly used for non-grid connected applications like recreational vehicle refrigerators. 
 
A detailed economic analysis of technologies for providing chilled water to schools in the 
interior of British Columbia was completed by Stantec Consulting Ltd. of Kelowna.  The 
report states “Gas rates would have to be $2.25 or less, to make gas fired machines cost 
effective.” Both gas-engine driven and absorption chillers were investigated, and the 
absorption chillers had by far the worst economics. Although the Stantec study was done 
only for school applications, the virtual non-existence of gas driven chillers in the market 
suggests that their low efficiency and high gas chiller capital costs combined with the 
high cost of natural gas will eliminate gas chillers from virtually all markets. Therefore, 
natural gas powered chillers were not considered as a feasible fuel displacement 
technology for the purposes of this study. 


 
 Oxy-Fuel Burner for Scrap Aluminum Melting 


 
Aluminium scrap melting is a very small industry in BC. The one large aluminium scrap 
melting facility is a large interruptible customer and, therefore, is outside the scope of this 
CPR. 


 
 Advanced Laundry Equipment 


 
Advanced technologies, such as washing clothes in liquid CO2, are  under development 
but are not considered to be commercially proven.  
 


 Feedstock Preheating Using Load Recuperation and Regeneration 
 


Load recuperation is the process of capturing heat from combustion exhaust gases and 
transferring the heat to incoming process feedstock. Facilities that have condensing 
boilers and process feedstock that requires heating can benefit from load recuperation. 
Load recuperation is most effective in continuous processes and when the waste heat 
from the boiler or furnace cannot be used to preheat combustion air or boiler feed water. 
In most cases, a higher level of heat recovery is possible if the heat is recycled to 
combustion air or feed water, as described above.  
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Combustion air and feed water preheating provide the same benefits as load recuperation 
or regeneration. As these technologies are easier to quantify and are more widely 
available, they were included in the analysis rather than load recuperation.     


 
4.6 FUEL CHOICE OPPORTUNITIES 
 
This sub section provides a brief description of the fuel choice technologies and measures that 
were addressed in this study, as listed in Exhibit 4.6.  
  


Exhibit 4.6: Fuel Choice Technologies for the Manufacturing Sector 
 


 
Infra-red heating to replace steam on paper 
machines 
Direct fired paper-drying 
Rapid heating (steel, glass) 
Ceramic radiant tube heat-treating 
Direct fired laundry drying 
 


 
Gas engine-driven air compressors 
Gas flame cutting 
Co-firing gas in solid-fuelled boilers 
Gas lean-burn for NOX control in solid fuel 
combustion 
Direct fired lumber dry kilns 
 


 
As noted previously in Section 4.4, none of the manufacturing sector fuel choice technologies 
assessed in this study provided economic and practical opportunities for the cost effective 
substitution of natural gas for electricity. Below is a brief description of the technologies that 
were considered. 
 
4.6.1 Direct Fired Paper Drying 
 


Direct fired paper drying is discussed in detail under fuel efficiency measures, where the 
technology competes with steam natural gas fired boilers. At the large pulp and paper 
mills that are outside of the scope of this study, direct fired paper drying would compete 
with wood waste fired boilers. In those cases, direct fired paper drying would be a fuel 
choice technology.  
 


4.6.2 Rapid Heating (Steel, Glass) 
  
Rapid heating technology applies to the steel forging industry, primarily where mass 
production or large batch production of steel forging is done, or to glass manufacturers 
that use continuous production. The forging operations within the scope of this study tend 
to be custom or small batch operations. These operations can benefit form the use of 
ceramic fibre insulation, sequential firing, and high velocity burners, all of which are 
covered in this report. Rapid melting of glass applies to very large continuous operations, 
which are outside of the scope of this study. 
 


4.6.3 Ceramic Radiant Tube Heating 
   
Ceramic radiant tubes are used to heat-treat steel castings or forgings where exposure to 
combustion gases would cause deterioration of the metal being heat treated. The type of 
steel for which this applies is not generally produced in BC and when required, can be 
produced using ‘atmosphere gases’ or muffle ovens, although not as efficiently.  
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4.6.4 Gas Engine Driven Chillers 
 


This subject is covered in Absorption Chillers, above. 
 
4.6.5 Gas Flame Cutting 


 
Although large metal manufacturing shops can save on flame cutting costs by using 
natural gas, the total energy required for flame cutting is low. The small market share of 
this technology in B.C. is too small to warrant further review.  
 


4.6.5 Co-Firing Gas in Solid Fuel Boilers 
 
The design of solid fuel boilers has improved to the point where gas is required only to 
light the boiler from cold. The large gas demand and very short duty cycle results in a 
very poor load factor for gas. Gas usage in older solid fuel boilers such as in pulp mills is 
large, but these customers are outside the scope of this study.    
 


4.6.6 Gas Lean-Burn for NOX Control in Solid Fuel Combustion 
 
NOX control for large boilers is becoming more important in large urban centres. Low 
cost techniques such as urea injection have been proven to provide NOX control at much 
lower cost than by using natural gas together with complicated rich-burn lean-burn modes 
required to reduce NOX levels. It is not expected that gas lean burn for NOx control will 
become a significant gas load. Therefore, this technology did not warrant further review. 


 
4.6.7 Gas Fired Lumber Dry Kilns 
 


In the British Columbia wood products industry there is a movement away from natural 
gas and towards wood waste for heating fuel. A number of motivators are behind this 
trend, including cost, Kyoto protocol benefits, and increased regulations regarding the 
traditional disposal methods of wood waste. A direct fired lumber dry kiln or veneer 
dryer will give a higher overall fuel efficiency than indirect heat, but because of the 
reasons given above, any changes to the heat source for dry kilns and veneer dryers is 
expected to be towards wood waste fuel, not towards direct fired natural gas.  
 
The exception to this is small kiln operators. For small kilns (below 10,000 MBF of 
lumber) such as those found on Vancouver Island, direct fired natural gas systems are 
more economic due to their low capital cost. Kilns of this capacity are likely already 
using direct fired gas, not wood waste, and therefore do not truly represent a fuel choice 
opportunity. Also, kilns in this size range represent a very small portion (< 3%) of total 
gas use in the wood products sector. Consequently, fuel switching to direct fired natural 
gas was not reviewed further. 
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4.7 LOAD RETENTION CONSIDERATIONS 
 


In the manufacturing sector, natural gas has become the fuel of choice for process heating loads.  
This has occurred over the last 20 years due to several factors including: environmental concerns 
with other fuels; ease of use; and, low price relative to electricity and other fuels. However, with 
the recent increase in natural gas prices relative to other alternatives, both electricity (boilers) 
and wood waste (kilns) are more competitive. Consequently, the issue confronting Terasen Gas 
at this time is not load addition employing fuel choice technologies but load retention. 
 
During the analysis of energy efficiency and fuel choice opportunities, it became evident that 
high efficiency boilers and lumber kilns not only provide energy efficiency opportunities but, in 
addition, they may be key to load retention in a number of important applications.  
 
Exhibits 4.7 and 4.8 provide two case examples of the potential contribution of, respectively, 
high efficiency natural gas boilers and lumber kilns to Terasen Gas’s load retention objectives. 
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Exhibit 4.7:  Case Example #1: High Efficiency Boilers and Load Retention  
 


 
Sophisticated control technology can be used to operate electric boilers to supply a portion of the process heating load 
without incurring an electric demand charge.  In these applications, the control technology is used to operate the electric 
boiler only when the electric demand for the facility is below the facility’s monthly peak demand. This control strategy 
meets only a portion of the process heating load but, under proper conditions, can provide significant financial savings. 
 
To determine whether the above option is financially attractive to customers this study compared the annual energy 
costs under two scenarios using BC Hydro’s electricity rates and current natural gas costs.   The analysis is based on a 
3.3 million btu/hr boiler operating at full load 50% of the time. 
 
The tables below show the results of this comparison.   They indicate that for a standard efficiency boiler (68% 
seasonal efficiency assumed) in the Lower Mainland, the electric alternative would be approximately $30,000 a year 
less expensive.  The $30,000 annual savings could be enough to induce customers to switch to electric boilers with 
controls to avoid demand charges, particularly if customers thought that gas prices were going to further increase.    
 
On the other hand for a condensing boiler (92% seasonal efficiency assumed), the electric alternative would be 
approximately $3,000 more expensive.   
 


Boiler Efficiency Versus Annual Fuel Requirements 
Boiler Type Efficiency (%) Useful Heat (GJ/year) Heat Purchased (GJ/year) 


Standard Gas Boiler 68% 10,200 15,000 
Condensing Gas Boiler 92% 10,200 11,087 
Electric Boiler 100% 10,200 10,200 
 


Gas Versus Electricity Costs in Each Service Area 
Customer Energy Cost Vancouver Island Lower Mainland Interior 


Natural Gas $9.40 / GJ $8.67 / GJ $8.60 / GJ 
Electricity $9.67 / GJ $9.67 / GJ $9.67 / GJ 


 
Annual Operating Cost of Standard and Efficient Gas Boiler and Electric Boiler 


By Service Area 
Cost to Operate 10,200 GJ/Yr 


Output Boiler Vancouver Island Lower Mainland Interior 


Standard Gas Boiler $ 141,000 / year $ 129,000 / year $ 130,050 / year 
Condensing Gas Boiler $ 104,217 / year $ 95,348 / year $ 96,124 / year 
Electric Boiler $ 98,650 / year $ 98,650 /year $ 98,650 / year 


 
Notes: 
A typical annual process heat purchase within the sector is 15,000 GJ per year. The results above assume that 15,000 
GJ/year is the amount of heat purchased to run a standard efficiency (68% seasonal efficiency) boiler.  
 
The cost of electricity used is the BC Hydro Rate 1200 energy cost published by BC Hydro, and is calculated based on 
operating an electric boiler to provide the same amount of useful heat as a standard gas boiler consuming 15,000 GJ 
annually. 
 
Demand charges are not included in the cost of electricity. It is assumed that the customer has the ability to avoid 
demand charges by switching to gas during peak demand times.  
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Exhibit 4.8: Case Example #2: High Efficiency Kilns and Load Retention 
 


 
With the recent increase in natural gas prices, the wood products industry has begun to seriously consider wood 
waste alternatives for their kiln operations.  
 
For a typical sawmill and dry kiln operation, the capital cost of the wood waste heating system and its associated 
payback is the key consideration in the decision to convert from natural gas to wood waste.  The efficiency of the 
natural gas kiln has a significant effect on the outcome of this financial analysis.  Unfortunately, a significant 
number of the gas kilns in operation today are not being operated very efficiently, which makes the wood waste 
alternative more financially attractive. 
 
The tables below analyze the impact of kiln efficiency on the payback period of the waste wood heating system 
investment. As illustrated, the payback for a typical kiln in the interior varies from about 2.6 years for an average 
efficiency kiln to 4.1 years for a high efficiency unit. It is important to note that these values are rough estimates 
only. However, they do indicate the significance of efficiency in maintaining load. A two year payback would 
typically be sufficient for the industry to invest in the waste wood system; however, the investment is unlikely if it 
has a 4 to 5 year payback.  
 
It is also important to note that these payback calculations are based on what could be considered a relatively high 
cost of natural gas.   The U.S. Department of Energy’s long-term forecast for natural gas is lower than these levels.   
Accordingly, if the cost of natural gas does drop to the forecast lower long-term prices, the payback for the 
alternatives to natural gas will even be longer. 
 


Kiln Efficiency Versus Annual Fuel Purchase 
Lumber Dry Kiln Type Efficiency Purchased Gas (GJ / Year) Useful Heat  (GJ / Year) 


Standard Gas Kiln 57% 59,400 32,670 
Efficient Gas Kiln 87% 38,917 32,670 
Wood Waste Kiln 100% 0 32,670 


 
Fuel Cost and Capital Cost of Wood Waste Equipment 


Customer Cost Vancouver Island Interior Lower Mainland 
Natural Gas $ 9.40 / GJ $ 8.60 / GJ $ 8.67 / GJ 
Wood Waste $ 1.00 / GJ $ 1.00 / GJ $ 1.00 / GJ 
Capital Cost of Conversion $1,237,500 $1,237,500 $1,237,500 
 


Simple Payback – Conversion to Wood Waste 
Simple Payback Vancouver Island Interior Lower Mainland 


Standard Gas Kiln to Wood Waste Kiln 2.4 Years 2.6 Years 2.6 Years 
Efficient Gas Kiln to Wood Waste Kiln 3.7 Years 4.1 Years 4.1 Years 
 
Notes: 
Standard lumber dry kiln gas consumption is assumed to be 59,400 GJ / year. 
 
The seasonal efficiency is assumed to be 57% for a standard gas fired kiln and 87% for an efficient gas fired kiln. 
Capital cost of conversion from gas fuel to wood waste fuel is assumed to be $1,237,500. The cost is based on 
industry figure of 12 million dollars for 50 MMBtu/hr of useful heat, and 6,000 operating hours annually. 
 
The cost of useful heat from wood waste is assumed to be $1.00 / GJ. This assumes that efficiency losses are 
captured in the price of $1.00 / GJ and therefore an efficiency of 100% is used in the calculations for wood waste 
economics 
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5. ECONOMIC POTENTIAL FORECAST – ENERGY EFFICIENCY 
SCENARIO 


 
5.1 INTRODUCTION 
 
This section presents the Manufacturing Sector Economic Potential Forecast – Energy Efficiency 
Scenario for the study period (FY 2003/04 to FY 2015/16). The Economic Potential Forecast 
estimates the level of energy consumption that would occur if all equipment and processes were 
upgraded to the level that is cost-effective. In this study, “cost-effective” means that the 
technology upgrade passes the measure Total Resource Cost (TRC) test, as discussed previously 
in Section 4.216 
 
The discussion in this section is organized and presented in the following subsections: 
 
 Major modelling tasks 
 Technologies included in Economic Potential Forecast 
 Presentation of results 
 Interpretation of results. 


 
5.2 MAJOR MODELLING TASKS  
 
By comparing the results of the manufacturing sector Economic Potential Forecast with the 
Reference Case Forecast, it is possible to determine the aggregate level of potential natural gas 
savings within the manufacturing sector and to identify specific sub sectors and technologies that 
provide the most significant opportunities for savings. To develop the manufacturing sector 
Economic Potential Forecast, the following tasks were undertaken: 
 
 The results of the energy efficiency measures screening, which were presented in the 


preceding Section 4, were reviewed. All the natural gas energy efficiency upgrades that 
passed the measure total resource cost screening were included in this Economic 
Potential Forecast. 


 
 The rate of stock entry and the applicable sub sector(s) were determined for each 


efficiency measure included in the forecast. For example, if a measure passed the 
measure total resource cost screening on a full cost basis, then it was introduced into the 
entire applicable stock in the first study year. Alternately, if a measure passed on an 
incremental basis, then it was introduced at the rate of normal stock replacement (i.e., as 
existing equipment reached the end of its life, or new capacity was added). It was 
assumed that normal stock replacement would occur once the equipment reached 75% of 
its useful life. 


                                                 
16 Energy markets in Canada and worldwide have experienced a number of extraordinary events in the recent past. As a result, 
natural gas costs have risen substantially since the start of this CPR. As current natural gas costs are higher than those used in this 
analysis, the benefits of efficiency measures may be understated while the benefits of fuel choice measures may be overstated. 
Within the limits of the time and resources available, this CPR has attempted to accommodate the increasing natural gas prices by 
applying a “high level” price sensitivity analysis to the measures screening process.  Efficiency measures that were close but did 
not initially pass the measures TRC test have been included in the Economic Potential scenario. This approach recognizes that the 
measures will be subject to further economic screening during the detailed program design stage, which will provide a further 
opportunity to decide whether the measures should continue to be included in Terasen’s program portfolio. 
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 The technology market shares in the model were adjusted based on the results of 
preceding task and the Economic Potential Forecast was calculated. 


 
 The results of the Economic Potential Forecast were compared to the Reference Case 


Forecast results and the energy savings were calculated. 
 
5.3 TECHNOLOGIES INCLUDED IN ECONOMIC POTENTIAL FORECAST 
 
The technologies presented in this energy efficiency Economic Potential Forecast can be grouped 
into three main categories. They are:  
 
 Gas consuming technologies/equipment that are available in high(er) efficiency models 


as well as standard efficiency ones. 
 
 “Add-on” technologies, such as insulation or operating controls that reduce overall gas 


purchases but do not consume gas themselves. 
 
 Gas consuming technologies where there is no practical upgrade. 


 
A brief discussion of the approach to each of the above technology categories is outlined below. 
 
5.3.1 Technologies with High Efficiency Models 
 


Most of the natural gas technologies in this analysis fall into this category. As briefly 
outlined in the preceding section, this analysis introduces the more efficient technologies 
into the Economic Potential Forecast model in one of two ways: on an incremental basis 
or on a full cost basis.   
 
The incremental basis was applied to those technologies where it is only economic to 
replace a standard unit with an efficient unit at the end of the standard unit’s useful life. 
In this case, the market share of the efficient technology grows at the rate of stock 
replacement. The rate of stock replacement is calculated based on the technology’s 
average useful life and the original installed stock of the technology being replaced. For 
the Economic Potential Forecast, it was assumed that replacement would be considered 
starting when the unit reached 75% of its useful life, and replacement would occur at the 
time if it were economic to do so. 
 
The full cost basis was applied to those technologies where it is economic to replace an 
existing standard model with an efficient model before the end of the standard unit’s 
useful life. In this case, all standard models are replaced by the first milestone year. 
Unless otherwise noted, it is assumed that technologies are not interchangeable (for 
example, an efficient boiler can replace a standard boiler but cannot replace a rooftop air 
handling unit).  
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5.3.2 “Add-on” Technologies 
 


Some technologies, such as such as insulation or operating controls can reduce overall 
gas purchases. While these technologies do not consume gas themselves, not having them 
installed results in increased gas consumption. To avoid the risk of double counting 
energy savings, energy use from “add on” technologies is modelled separately from 
whatever technology the “add on” is applied to. 
 


5.3.3 “No Option” Technologies 
 


Some technologies that have market share have no practical efficiency upgrade. These 
technologies either have an efficient model that is not economically attractive, or are only 
available in one efficiency level. Although this analysis does not identify conservation 
potential for these technologies, they are included in the results because they have a 
market share of the heat sold. 
 
Further discussion of the efficient equipment and process improvements selected for 
inclusion in the Economic Potential Forecast are presented in Exhibit 5.1. In each case, 
the exhibit shows: 
 
 Energy end use 
 Upgrade technology(s) selected 
 Brief explanation of applicable sub sectors and the rate at which the technology is 


introduced into the Economic Potential Forecast model. 
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Exhibit 5.1: Technologies Included in Economic Potential Forecast (Energy Efficiency) 
 


End Use 
Energy 


Efficiency 
Measures 


Applicable Sub Sectors/Explanation 


Boilers 


Boilers are used to provide comfort heat in all three service areas in the following 
manufacturing sub sectors: other manufacturing, wood, paper, and food.  
 
Based on the results of the economic analysis, standard efficiency boilers are replaced 
with condensing boilers on an incremental basis. Replacement occurs at 75% of the useful 
life of the standard efficiency boiler, which is assumed to be approximately 19 years.  Comfort 


Heat 


Distribution 
System 
Insulation 


Distribution system insulation is applicable in all three service areas in sub sectors 
wherever a significant portion of comfort heat is supplied by boilers. These sub sectors 
are: wood, food, paper, and other manufacturing. 
 
It is economic to upgrade comfort heat distribution system insulation on a full basis, that 
is, before the first milestone year. The market share of heat sold that is subsequently lost 
in poorly insulated distribution systems is zero by the first milestone year. 


Boilers 


Boilers provide some or all the process heat in all manufacturing sub sectors except 
fabricated metal. 
 
Based on the results of the economic analysis, it is economic to replace standard 
efficiency boilers with either condensing boilers or efficient boilers on a full cost basis, 
that is, before the first milestone year. Condensing boilers replace standard efficiency 
boilers for process hot water applications, and efficient boilers replace standard boilers 
for process steam applications. The market share of standard efficiency boilers is zero by 
the first milestone year. 
 
As discussed below under direct fired and radiant tube heat, a small portion of boiler 
stock is converted to direct fired heat at the rate of stock turnover 


Direct Fired 
Hot Water 
Heating 


Direct fired hot water heating is used in all three service areas in the following sub 
sectors: food, non-metallic minerals, and other manufacturing. 
 
Based on the results of the economic analysis it is economic to replace tank type water 
heaters with direct fired hot water heaters on an incremental basis, that is, once the 
standard unit reaches 75% of its useful life.  Over time, the market share of direct fired 
hot water heaters increases while the market share of tank type water heaters decreases. 


Process 
Heat 
 


Distribution 
System 
Insulation 


Distribution system insulation is applicable in all three service areas in sub sectors with a 
significant percentage of process heat supplied by boilers. These sub sectors are: food, 
chemical, non-metallic mineral, paper, and other manufacturing. 
 
Based on the results of the economic analysis, it is economic to install full insulation on 
all process heat distribution systems on a full basis, that is, by the first milestone year. 
The market share of heat sold that is subsequently lost in poorly insulated distribution 
systems is zero by the first milestone year. 
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Exhibit 5.1 (cont’d) 


End Use 
Energy 


Efficiency 
Measures 


Applicable Sub sectors/Explanation 


Heat 
Treating and 
Annealing 
Furnace 
Technologies 


Heat treating and annealing furnace technologies are applicable in the fabricated metal 
sub sector. This sub sector has negligible market share on Vancouver Island.  
 
In both the Lower Mainland and Interior, it is economic to install ceramic fibre insulation 
on heat treating furnaces on a full basis; that is, by the first milestone year.  
  
It is economic to replace standard furnace burners with high velocity, sequential firing 
burners at the rate of stock replacement, which is assumed to be at when the unit reaches 
75% of its useful life, or 8.9% annually. Over time the market share of standard furnaces 
declines while the market share of furnaces with high velocity, sequential firing burners 
grows. 


Efficient 
Bake Ovens 


Bake ovens are used in the food sector in the Lower Mainland and Interior. 
 
Based on the results of the economic analysis, it is economic to replace standard 
efficiency ovens with high efficiency ovens on an incremental basis, that is, at the rate of 
stock replacement, which is assumed to be when the unit reaches 75% of its useful life, or 
8.9% annually. Over time, the market share of high efficiency ovens grows while the 
market share of standard efficiency ovens shrinks. 


Pinch 
Technology 


Pinch technology is assumed to be applicable in the food, chemicals and paper sub sectors 
in the Lower Mainland and Interior.  
 
It is economic to install pinch technology on a full basis, that is, by the first milestone 
year. The market share of heat sold that is subsequently lost due to not having pinch 
technology installed, is zero by the first milestone year. 


Gas Fired 
Laundry 
Dryers 


Gas fired laundry dryers are used in the other manufacturing sector in all three service 
areas. 
 
There have been few developments in the efficiency of gas fired laundry dryers and 
currently there is no widely applicable efficiency upgrade for this technology. Therefore, 
it is assumed that equivalent technology is used in stock turnover and the technology 
maintains its original market share of useful heat. 


Process 
Heat 


Direct Fired 
Heat and 
Radiant Tube 
Heat 


Direct fired heat and radiant tube heat are applicable in the poultry and food processing 
sub sectors of the food sector. These two divisions of the food sub sector consume about 
one third of heat demand in the food sub sector.  
 
It is economic to replace boiler heat with direct fired heating on an incremental basis, that 
is, at the rate of boiler stock turnover. Approximately one third of process heat boilers in 
the Food sub sector are replaced with direct fired heat once the boiler reaches 75% of its 
useful life.  
 
It is economic to replace radiant tube heating with direct fired heat on an incremental 
basis, that is, at the rate of stock turnover, assumed to be when the unit reaches 75% of its 
useful life, or 5.3% annually.  
 
Over time, the market share of radiant tube heat decreases while the market share of 
direct fired heat increases. 
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Exhibit 5.1 (cont’d) 
 


 
 
5.4 PRESENTATION OF RESULTS 
 
Exhibit 5.2 compares the manufacturing sector consumption results from the Reference Case 
Forecast to those in the Economic Potential Forecast.  
 
As illustrated, under the Reference Case Forecast, manufacturing sector natural gas use would 
increase from the Base Year level of about 18,529,000 GJ/yr. to approximately 25,000,000 
GJ/yr. by FY 2015/16. This contrasts with the Economic Potential Forecast in which natural gas 
use would increase to approximately 20,900,000 GJ/yr. by FY 2015/16 for a reduction of 
4,100,000 GJ/yr, or just over 16% of the Reference Case Forecast.  
 


 


End Use 
Energy 


Efficiency 
Measures 


Applicable Sub sectors/Explanation 


Wood 
Technologies 


Efficient lumber dry kilns are used in the wood sub sector in all three service areas. 
Veneer dryers are used in the wood sub sector in the Interior only. 
 
It is economic to replace standard efficiency lumber dry kilns with efficient lumber dry 
kilns on an incremental basis, that is, at the rate of stock turnover. Likewise it is economic 
to convert standard efficiency lumber dry kilns with advanced control to high efficiency 
lumber dry kilns on an incremental basis, that is, at the rate of stock turnover. Stock 
turnover occurs at 75% of the standard kilns useful life, or 8.9% annually. The efficient 
lumber dry kiln market share of useful heat grows over time while that of standard lumber 
dry kilns and standard lumber dry kilns with advanced controls shrink.  
 
It is economic to replace standard efficiency veneer dryers with high efficiency veneer 
dryers on an incremental basis, that is, at the rate of stock replacement, which is assumed 
to be when the unit reaches 75% of its useful life, or 8.9% annually. The high efficiency 
veneer dryer market share of useful heat grows while that of standard efficiency veneer 
dryers shrinks in all regions. 


Process 
Heat 


Direct Fired 
Paper Drying 


Direct fired paper drying is applicable in the paper sub sector in the Lower Mainland and 
Interior Regions. 
 
It is assumed that in the base year paper drying takes up 25% of the steam produced from 
the boiler (reference: Energy Cost Reduction in the Pulp and Paper Industry, November 
1999, Pulp and Paper Research Institute of Canada) It is economical to replace steam 
drying with direct fired drying on an incremental basis. Therefore direct fired drying 
replaces 25% of boiler heat at the rate of stock replacement. 
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Exhibit 5.2: Reference Case versus Economic Potential Forecast—Natural Gas 
Consumption for the Manufacturing Sector, (GJ/yr.) 


 
5.4.1 Natural Gas Savings 
 


Further details on the potential energy savings provided by the Economic Potential 
Forecast are provided in the following exhibits:  


 
 Exhibit 5.3 presents the results by service region and milestone year. 


 
 Exhibit 5.4 presents the results by sub sector and milestone year. 


 
 Exhibit 5.5 presents the results by major end use.  


 
 


 Exhibit 5.3: Total Economic Potential Forecast Natural Gas Savings 
 


Milestone Year Lower 
Mainland Interior Vancouver 


Island Total 
Percent Savings 
Re: Reference 


Case 
2010/11 1,801,054 1,487,654 105,180 3,393,888 15.1%
2015/16 1,982,285 1,939,593 133,902 4,055,780 16.2%
Percent Savings 2015/16 Over 
Reference Case 13.5% 20.2% 18.2% 16.2%   
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Exhibit 5.4: Total Economic Potential Forecast Natural Gas Savings Over Reference 
Case by Sub Sector and Milestone Year, (GJ/yr.) 


 
Total Savings Sector 


Base Year 2010/11 2015/16 
Food 0 1,246,292 1,368,573 
Chemical 0 189,091 193,363 
Fabricated Metal 0 94,924 125,791 
Non Metallic Mineral 0 134,613 150,984 
Paper 0 90,302 85,032 
Wood 0 1,439,513 1,894,643 
Other 0 199,153 237,395 
Total 0 3,393,888 4,055,780 


 
Exhibit 5.5: Total Economic Potential Natural Gas Savings over Reference Case by 


Major Technology and End Use (GJ/yr.)  
 


Technology End Use Savings by 2015/16 
(GJ/year) % of Total 


Lumber Drying 1,625,318 40% 


Process Heat Boilers 1,322,486 33% 


Distribution System Insulation 348,977 9% 


Plywood 201,625 5% 


Pinch Technology 159,586 4% 


Hot Water Heaters 105,509 3% 


Heat Treating and Annealing 125,791 3% 


Bake Ovens 41,702 1% 


Paper Drying 8,041 0% 


Comfort Heat 78,832 2% 


Other 37,914 1% 


Total 4,055,780 100% 
 


Detailed results are presented in Appendix D by sub sector, service area, end use and technology.    
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5.5 INTERPRETATION OF RESULTS 
 
Highlights of the results presented in the preceding exhibits are summarized below. 
 


 Savings by Manufacturing Sub Sector 
 


 Given that the food and wood sub sectors account for over 75% of base year gas sales 
to the manufacturing customers included in this analysis, it is not surprising that these 
sectors also accounts for the highest proportion of identified savings.  


 
 It is estimated that economic potential savings of approximately 1,400,000 GJ/year 


could be achieved in the food sub sector, and 1,900,000 GJ /year could be achieved in 
the wood sub sector. These two sub sectors account for 80% of total savings potential. 


 
 The remaining savings are roughly distributed over the paper, chemical, fabricated 


metal, non-metallic minerals and other manufacturing sub sectors with paper having 
the highest potential savings and fabricated metal the lowest. 


 
 Savings by Technology 


 
 The dominant technologies used in the two sub sectors with the most savings 


potential, boilers in the food sub sector and lumber or veneer dryers in the wood sub 
sectors, are also those technology with the greatest potential savings. 


 
 As illustrated in Exhibit 5.5, improved efficiency boiler equipment in all applicable 


sub sectors offers approximately 1,300,000 GJ/yr. of process heat savings potential by 
FY 2015/16. These savings come from a range of boiler equipment upgrades 
including condensing boilers for process hot water heating, and efficient boilers with 
heat recovery for process steam. 


 
 Changes in lumber and veneer drying equipment in the wood sub sector offer 


approximately 1,800,000 GJ year of savings potential by FY 2015/2016. These 
savings are achieved by upgrading to high efficiency lumber dry kilns and veneer 
dryers with advanced control, heat recovery, improved insulation and air tightness. 


 
 Other technologies with significant saving potential are distribution system insulation 


(9% of total, 350,000 GJ/year) and pinch technology (4% of total, 160,000 GJ/year).  
 


 Savings by Service Area 
 


 The Interior has a disproportionate amount of the economic savings potential 
compared to its base year sales. The Interior makes up 48% of economic savings 
potential, while accounting for 40% of total manufacturing sector base year sales. 
These results are explained by the large savings potential of lumber dry kilns and 
veneer dryers, the dominant gas consuming technologies in the region.  


 
 The Lower Mainland provides about half of the economic savings potential, while 


accounting for almost 60% of base year sales. These results reflect the fact that the 
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Lower Mainland is the most diversified of the three service areas. Many gas-
consuming technologies in the Lower Mainland, such as boilers, do have significant 
savings potential, but others, such as laundry technologies and warehouse unit 
heaters, do not have significant efficiency potential at this time. Furthermore, the 
Lower Mainland has a significant population of customers, such as large commercial 
greenhouse operations, that already use efficient technologies. 


 
 Vancouver Island makes up both a small part of base year sales, and a small part of 


economic savings potential (approximately 3%). 
 


 Savings by Milestone Year 
 


 Exhibit 5.2 shows that in the Reference Case Forecast, gas sales increase steadily to 
the first milestone year, FY 2010/11, and then continue to grow at a slightly reduced 
rate until the second milestone year, FY 2015/16. The reduction in the rate of growth 
leading up to the second milestone year is the result of an expected slowdown in the 
wood sub sector. 


 
 In the Economic Potential Forecast, the rate of increase of gas sales is significantly 


less than that of the Reference Case Forecast leading up to the first milestone year. 
Between the first and second milestone year, the rate increases, but still stays below 
what is observed in the Reference Case Forecast. This pattern reflects the rate of 
introduction of efficient technologies. As discussed above, (see Exhibit 5.1) some 
efficient technologies, such as efficient boilers, are introduced to the economic 
potential model before the first milestone year, completely replacing the existing 
stock of standard boilers. The increase in efficiency of natural gas use offsets 
continuing growth in the manufacturing sector overall, and slows the rate of increase 
of gas sales. After the technology conversion is complete, the rate of growth of gas 
sales will eventually return to mirroring the rate of growth of the manufacturing 
sector, a trend that starts to appear towards the second milestone year.17 


 
 


                                                 
17 The economic potential scenario assumes that technologies are introduced as soon as it is economic to do so, based on the 
economic inputs described under section 4. Replacement of the entire stock of standard boilers with efficient boilers by the first 
milestone year, as in the economic potential scenario, would not be economic if the marginal supply cost of gas were to fall 
below $4.00/GJ. 
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6. ACHIEVABLE POTENTIAL FORECAST 
 
6.1 INTRODUCTION 
 
This section presents the Manufacturing Sector Achievable Potential Forecast natural gas savings 
for the study period (FY 2003/04 to FY 2015/16). The Achievable Potential Forecast is defined 
as the proportion of the energy efficiency savings identified in the Economic Potential Forecast 
that could realistically be achieved within the study period.  
 
The remainder of this discussion is organized into the following sub sections: 
 
 Description of Achievable Potential 
 Approach to the Estimation of Achievable Potential 
 Results. 


 
6.2 DESCRIPTION OF ACHIEVABLE POTENTIAL 
 
Achievable Potential recognizes that in many instances it is difficult to induce all customers to 
purchase and install all the energy efficiency technologies that meet the criteria defined by the 
Economic Potential Forecast. For example, customer decisions to implement energy-efficient 
measures can be constrained by important factors such as: 
 
 Higher first cost of efficient product(s) 
 Need to recover investment costs in a short period (payback) 
 Lack of product performance information 
 Lack of product availability.  


 
The rate at which customers purchase energy-efficiency technologies will be influenced by the 
level of financial incentives, information and other measures put in place by Terasen Gas, BC 
Hydro, governments and the private sector to remove barriers such as those noted above.  
 
Exhibit 6.1 (overleaf) presents the levels of natural gas consumption that are estimated in the 
Achievable Potential. As illustrated, the Achievable Potential scenarios are “banded” by the two 
forecasts presented in previous sections, namely: the Economic Potential Forecast and the 
Reference Case. 
 
As illustrated in Exhibit 6.1 energy savings under the Achievable Potential scenario are less than 
in the Economic Potential Forecast. In this CPR, the primary factor that contributes to the 
outcome shown in Exhibit 6.1 is the rate of market penetration. In the Economic Potential 
Forecast, efficient new technologies are assumed to fully penetrate the market as soon as it is 
economically attractive to do so. However, the Achievable Potential recognizes that under “real 
world” conditions, the rate at which customers are likely to implement new technologies will be 
influenced by additional practical considerations and will, therefore, occur more slowly than 
under the assumptions employed in the Economic Potential Forecast. 
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 Exhibit 6.1: Annual Natural Gas Consumption—Achievable Potential Relative to 
Reference Case and Economic Potential Forecast for the Manufacturing Sector, (GJ/yr.) 


 
As also illustrated in Exhibit 6.1, the achievable results are presented as a band of possibilities, 
rather than a single line. This is because any estimate of Achievable Potential over a 10-year 
period is necessarily subject to uncertainty. Consequently, two Achievable Potential scenarios 
are presented: “most likely” and “upper”.  
 
 The “Most Likely” Achievable Potential scenario assumes B.C. market conditions that 


are similar to those contained in the Reference Case. That is, the customers’ awareness of 
energy efficiency or fuel choice options and their motivation levels remain similar to 
those in the recent past, technology improvements continue at historical levels and new 
energy performance standards continue as per current known schedules. It also assumes 
that Terasen Gas’s ability to influence customers’ decisions towards increased 
investments in energy efficiency or fuel choice options remain “roughly” in line with 
previous company DSM experience. 


 
 The “Upper” Achievable Potential scenario assumes that B.C. market conditions 


become more supportive of investing in energy efficiency. For example, this scenario 
assumes that: real energy prices continue to increase over the study period; it also 
assumes that federal and provincial government actions to mitigate climate change result 
in increased levels of complementary energy efficiency initiatives.  Upper Achievable 
Potential typically does not reach economic potential levels; this recognizes that some 
portion of the market is typically constrained by barriers that cannot realistically be 
affected by DSM programs within the study period.  
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CPR Study


Base Year Calibration


Reference Case


Technology Assessment


Demand Impacts


Achievable Potential


Economic Potential
Energy Efficiency & Fuel Choice


Detailed Program Design


DSM Targets


On-going DSM work


6.2.1 Achievable Potential Versus Detailed Program Design 
 


It should also be emphasized that the estimation of Achievable Potential is not 
synonymous with either the setting of specific program targets or with program design. 
While both are closely linked to the discussion of Achievable Potential, they involve 
more detailed analysis that is beyond the scope of this study.    
 
Exhibit 6.2 illustrates the relationship between Achievable Potential and the more 
detailed program design. 
 


Exhibit 6.2: Achievable Potential versus Detailed Program Design  
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Step 2: Create Action Profiles


Step 3: Prepare Assessment Worksheet


Step 4: Conduct Achievable Workshop


Step 5: Aggregate Workshop Results


Step 1: Select Priority Measures


6.3 APPROACH TO THE ESTIMATION OF ACHIEVABLE POTENTIAL 
 
The Achievable Potential Forecast was estimated in a five-step approach. A schematic showing 
the major steps is shown in Exhibit 6.3 and each step is discussed below. 


 
Exhibit 6.3: Flow Chart Estimating Achievable Potential 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
6.3.1 Step 1:  Select Priority Measures  
 


The first step in developing the Achievable Potential estimates required that the energy 
saving technologies identified in the Economic Potential Forecasts be “bundled” into a 
set of Actions that would facilitate the subsequent assessment of their potential market 
penetration.   
 
A summary of the selected energy efficiency Actions is provided in Exhibits 6.4.  As 
illustrated, the Actions have been bundled by end use and Exhibits 6.4 shows the Action 
name, the target end use(s), the target sub sectors and technologies, and the approximate 
percentage that it represents of the total savings potential contained in the Economic 
Potential Forecasts. 


 
Exhibit 6.4: Manufacturing Sector Actions 


 


Action Profile # Title 
Approximate 


% of Economic 
Savings Potential 


M1 Efficient Lumber Dry Kiln 40% 
M2 Efficient Veneer Dryer 5% 
M3 Efficient Process Heat Boilers 33% 
M4 Fully Insulated Process Heat Distribution Systems 9% 
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6.3.2 Step 2: Create Action Profiles 
 


The next step involved the development of brief profiles for each of the Actions noted 
above in Exhibit 6.4. A sample profile for Action M1 (Efficient Lumber Dry Kiln) is 
presented in Exhibit 6.5. (Profiles of all the Actions are in Appendix G.)  
 
The purpose of the Action Profiles was to provide a “high-level” logic framework that 
would serve as a guide for participant discussions in the Achievable Workshop (see 
below). The intent was to define a broad rationale and direction without getting into the 
much greater detail required of program design, which, as noted previously, is beyond the 
scope of this project.    


 
As illustrated in Exhibit 6.4, each Action Profile addresses the following areas: 
 
 Overview—provides a summary statement of the broad goal and rationale for the 


Action. 
 
 Target Technologies and Sub Sectors—highlights the major technologies and the 


subsegments where the most significant opportunities have been identified in the 
Economic Potential Forecast.   


 
 Target Stakeholder Groups—identifies key market players that would be expected to 


be involved in the actual delivery of services. The list of stakeholders shown is 
intended to be “indicative” and is by no means comprehensive. 


 
 Key Barriers and Interventions—identifies key market barriers that are currently 


constraining the increased penetration of energy-efficient technologies or measures. 
Interventions for addressing the identified barriers are noted. Again, it is recognized 
that the interventions are not necessarily comprehensive; rather, their primary purpose 
was to help guide the workshop discussions.  


 
 Time Frame—identifies the potential timing of activities with the intent of assisting 


workshop participants to envision possible customer participation rates. 
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Exhibit 6.5: Sample Manufacturing Action Profile 
 


Action Profile M1 - Efficient Lumber Dry Kiln 
Overview: 
This Action will encourage the purchase of high efficiency lumber dry kilns and major efficiency retrofits of existing kilns.  The 
majority of the lumber dry kilns in British Columbia use natural gas.  During the period from 1985 to 2000, natural gas in real terms 
became relatively inexpensive compared to other alternatives.   As a result of the low price for natural gas and the industry’s 
interest in high volume production, the efficiency of gas fired kilns in some cases deteriorated and in general efficiency 
improvements available due to technology improvements did not occur.  With the recent increases in natural gas prices the industry 
has become very aware of the cost of natural gas and is very seriously considering fuel alternatives.  It is important for the industry 
to realize the opportunities of improved efficiency before they make large capital expenditures in going to other fuel alternatives. 
 
The broad strategy envisioned for this Action consists of:   
 Strong up-front promotional efforts directed towards customers, vendors and trade allies emphasizing the cost savings through 


efficiency upgrades and new efficient kiln purchases. 
 Two initial items would be workshops, jointly sponsored by Terasen, BC Hydro and NR Can. 
 Incentives to install metering on a kiln by kiln basis so efficiency upgrades could be tracked. 
 Consulting assistance to enable customers to objectively evaluate the cost of natural gas and the advantages of efficiency 


improvements. 
 Financial incentives for customers who decide to continue to use natural gas as a fuel and to improve their equipment 


efficiency. 
Target Technologies and Sub Segments: 
Major energy efficiency retrofits including: 
 Advanced controls with moisture metering, multiple zone control, steam management etc. 
 Kiln shell improvement upgrades – insulation, air tightness. 
 Air circulation improvement upgrades – floor and ceiling baffles. 
 Ventilation heat recovery. 
 Installation of VSD fans in alliance with BC Hydro Power Smart program. 
 Purchase of new, efficient dry kilns. 


Target Stakeholder Group: 
Wood products manufacturers including: 
 Sawmill and Planermills in the Interior Region 
 Initially executives of large firms including West Fraser, Canfor, Tolko, Tembec, and Brascan. 
 Mill managers and drying specialists at each of the mills. 
 Two major kiln suppliers COE and Wellons. 
 Upgrade vendors, control specialist, consultants specializing in kiln upgrades. 


Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  
 Competition from wood waste systems – companies are on the verge of making major decisions to select alternative systems. 
 In the mills, lumber drying is considered an art form and each drying specialist has his or her own way of operating the kilns; 


consequently, it is difficult to get them to change. 
 Good data on equipment efficiency levels is not available on a kiln by kiln basis; consequently, it is very difficult to show the 


differences in efficiency levels from kiln to kiln. 
 Inertia of implementing changes. 


 
This Action will address these barriers by combining the following interventions: 
 Information and promotion through workshops and visits to major companies to make sure that efficiency improvement with 


existing natural gas systems is an alternative that should be considered compared to wood waste system alternatives. 
 Assistance with metering so that customers can accurately determine the effect of efficiency. 
 Financing for customers who remain on natural gas and improve efficiency. 
  


Time Frame: 
Program initiated 2006 and run through to 2010. Initial workshops should be scheduled in Prince George and Kamloops for winter 
2006.  
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6.3.3 Step 3: Prepare Draft Action Assessment Worksheets 
 


A draft Assessment Worksheet was prepared for each Action Profile in advance of the 
Achievable Workshop. The Assessment Worksheets complemented the information 
contained in the Action Profiles by providing quantitative data on the potential energy 
savings for each Action as well as eligible participants. Energy impacts and population 
data were taken from the detailed modelling results contained in the Economic Potential 
Forecast. 
 
A sample Assessment Worksheet for Action M1—Efficient Lumber Dry Kiln is 
presented in Exhibit 6.6. (Complete Action Worksheets are in Appendix G.)  
 
As illustrated in Exhibit 6.6, each Action Assessment Worksheet addresses the following 
areas: 


 
 Participant Definition—provides the definition of “participant” that is used in 


subsequent portions of the worksheet to calculate electricity savings. The definition of 
“participant” may vary depending on the specific Action.  


 
 Service Area – indicates the division of economic potential by service region.  


 
 Major Technologies and Contribution to Economic Savings—provides additional 


detail on the composition of the economic savings for the Action. It was particularly 
intended to assist workshop participants in their discussions of potential participation 
rates where an Action may consist of several technologies. 


 
 Approximate % of Action Savings by Service Area—shows the contribution of the 


different service regions to the total energy impacts represented by each Action.  
 
 Economic Potential Savings—shows the total economic impacts on natural gas use, 


by milestone period, for the measures included in the Action.  
 


 Approximate Total Number of Participants—shows the total population of potential 
participants that could theoretically take part in the Action. Numbers shown are from 
the eligible populations used in the Economic Potential Forecasts. 


 
 Number of Participants Eliminated by Constraints—identifies, as appropriate, any 


portion of the applicable participants that are unlikely to adopt the action regardless 
of demand side management activities undertaken by Terasen Gas. Examples of 
constraints in the Manufacturing Sector are expected changes in operations, financial 
uncertainty of the operation as a whole, or commitment to a technology other than 
that proposed in the Action. 


 
 Economic Potential Available for Demand Side Management—indicates the 


remaining economic potential available for demand side management after the 
portion eliminated by constraints is removed. 
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Exhibit 6.6: Sample Worksheet: Action Profile M1—Efficient Lumber Dry Kiln 


 
 


Energy Efficiency Measure


Participant Definition
Service Area


% of Potential % of Potential
100% 100%


Approximate % of Action 
Savings by Service Area


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


1,043,807 369,193 1,413,000 156,000 56,000 212,000
Approximate Total Number of 
Participants 47 16 63 7 3 10
Number of Participants 
Eliminated by Constraints


5 2 6 2 1 3


Economic Potential Available 
for DSM


939,426 332,274 1,271,700 117,000 42,000 159,000


Approximate Economic 
Potential Savings per 
Participant per Year 
(GJ/year)
Approximate Benefit Cost 
Ratio (Marginal Supply Cost 
of Gas ~ $6/GJ)
Approximate Customer 
Payback (Customer Cost of 
Gas ~ $9/GJ)


Participation Rate (% of 
Available Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 60% 50% - 30% 25% -
Upper 80% 60% - 40% 30% -


Action Savings (GJ/year)
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Most Likely 563,656 166,137 729,793 35,100 10,500 45,600


Upper 751,541 199,364 950,905 46,800 12,600 59,400
Participation Rate (% of Total 
Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 54% 45% 52% 23% 19% 22%
Upper 72% 54% 67% 30% 23% 28%


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


1,199,807 425,193 1,625,000
598,756 176,637 775,393
798,341 211,964 1,010,305


Technology
Efficient Lumber Dry Kilns


M1- Efficient Lumber Dry Kiln
New or Major Retrofit of an Efficient Lumber Dry Kiln at Sawmills and Planer Mills in the 
Wood Sub Sector


Interior Lower Mainland and Vancouver Island


Major Technology and % of 
Economic Potential


87% 13%


Economic Potential Savings 
(GJ/year)


22,000


Technology
Efficient Lumber Dry Kilns


Most Likely
Upper


22,000


Total Savings (GJ/year)
Economic Potential


1.4


4 years


1.2


4 years
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 Approximate Economic Potential Savings per Participant—indicates the annual 
natural gas savings (GJ/yr.) for a “typical” participant. 


 
 Approximate Benefit-Cost Ratio—shows the approximate ratio of economic benefits 


to costs. The benefit-cost ratio provides an indication of the relative economic 
attractiveness of the energy efficiency measures from Terasen Gas’s perspective. This 
benefit cost ratio indicates the available scope of financial incentives to influence 
customer participation rates. 


 
 Customer Payback—shows the simple payback from the customer’s perspective for 


the package of energy efficiency measures included in the Action. The customer 
payback indicates of the level of attractiveness of the Action to customers. When 
combined with the preceding benefit-cost information, participants were able to 
“roughly” estimate the level of financial incentives that could be employed to 
increase the Action’s attractiveness to customers without making the measures 
economically unattractive to Terasen Gas.   


 
 Participation Rate (% of Available Economic Potential) —shows the expected 


participation rate of customers not eliminated by constraints, banded by most likely 
and upper. 


 
 Action Savings—shows the Achievable Potential savings corresponding to the 


participation rates defined above. 
 


 Participation Rate (% of Total Economic Potential)—shows the overall participation 
rate, including customers eliminated by constraints. 


 
 Total Savings—shows the calculated natural gas savings in each milestone period 


based on the savings and participation rates presented in the preceding rows of the 
Worksheet. 


 
6.3.4 Step 4: Conduct Achievable Workshop 
 


The most critical step in developing the estimates of Achievable Potential was a half-day 
Achievable Potential Workshop on November 2, 2005. Workshop participants consisted 
of core members of the consultant team, demand side management program and technical 
personnel from both Terasen Gas and BC Hydro. Together, the participants brought many 
years of experience to the workshop related to the technologies and markets as well as the 
design and delivery of energy efficiency programs in B.C. Background material on the 
Workshop is in Appendix G. 
 
The purpose of this workshop was twofold: 


 
 To promote discussion regarding the technical and market conditions confronting the 


identified energy efficiency opportunities. 
  


 To compile participant views related to how much of the identified economic savings 
could realistically be achieved over the study period.   
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The discussion of each Action Profile began with a brief consultants presentation. The 
floor was then opened to participant discussion of the key factors affecting each of the 
market segments and technical opportunities contained in the Action Profile and 
accompanying Worksheet.  
 
Following discussion of the broad market and intervention conditions affecting the 
Action, workshop participant views were recorded on “most likely” and “upper” 
customer participation rates. General agreement was sought on rates to be carried forward 
into the analysis; estimates were rounded down for “most likely” and rounded up for 
“upper” estimates. 
 
As noted earlier, it was not possible to fully address all Actions in the workshop. 
Consequently, the workshop focussed on the largest opportunities. It was assumed that 
with a broad based demand side management program, Terasen Gas could capture 
between 20% and 40% of the remaining opportunities not covered in the workshop. 
 


6.3.5 Step 5: Aggregate Workshop Results 
 
The final step involved aggregating the results of the individual Actions to calculate the 
potential achievable savings for the total manufacturing sector.  
 


6.4 RESULTS 
 
A summary of the “most likely” and “upper” Achievable Potential results is presented in the 
following exhibits. In each case the results shown are relative to the Reference Case Forecast. 
 
 Exhibit 6.7 presents the results by Action, Milestone Year and Service Region.  
 Exhibit 6.8 presents the results by Segment, Milestone Year and Service Region. 


 
In Exhibits 6.7 and 6.8, the results represent the total annual cumulative natural gas savings at 
the end of each milestone year. For example, Exhibit 6.7 shows that Action M1—Efficient 
Lumber Dry Kilns in Sawmills and Planer Mills will achieve an annual saving of approximately 
600,000 GJ/yr. by FY 2010/11 under the “most likely” scenario. This annual savings increases to 
approximately 782,000 GJ/yr. by FY 2015/16, again under the “most likely” scenario.   
 
Selected highlights related to the participation rates used to calculate the energy efficiency 
impacts shown in Exhibits 6.7 and 6.8 are provided below. Detailed results showing the 
estimated participation rates and calculation of related energy impacts are provided in 
Appendices E and F. 
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Exhibit 6.7: Summary of Achievable Savings, by Action—“Most Likely” & “Upper” 
Scenarios18 


 
Savings Re: Reference Case 


2010/11 2015/16 All Service Areas 
Most Likely Upper Most Likely Upper 


M1: Efficient Lumber Dry Kilns 599,514 798,313 781,518 1,006,222 
M2: Efficient Veneer Dryers 40,189 94,396 45,828 108,630 
M3: Efficient Boilers 650,831 868,150 750,760 1,008,253 
M4: Fully Insulated Process Heat Distribution Systems 193,101 267,040 200,123 277,091 
Other 92,650 185,300 111,475 222,950 
Total All Service Areas 1,576,286 2,213,198 1,889,704 2,623,145 


Savings Re: Reference Case 
2010/11 2015/16 Lower Mainland 


Most Likely Upper Most Likely Upper 
M1: Efficient Lumber Dry Kilns 21,871 28,527 28,358 36,091 
M2: Efficient Veneer Dryers     
M3: Efficient Boilers 550,515 735,292 631,250 844,264 
M4: Fully Insulated Process Heat Distribution Systems 174,034 238,927 180,571 247,902 
Other 76,042 152,084 92,886 185,772 
Total Lower Mainland 822,461 1,154,831 933,064 1,314,029 


Savings Re: Reference Case 
2010/11 2015/16 Interior 


Most Likely Upper Most Likely Upper 
M1: Efficient Lumber Dry Kilns 563,656 751,541 734,843 946,817 
M2: Efficient Veneer Dryers 38,341 90,017 43,735 102,681 
M3: Efficient Boilers 93,565 123,889 111,502 153,138 
M4: Fully Insulated Process Heat Distribution Systems 16,389 24,765 16,997 25,684 
Other 15,377 30,754 17,133 34,267 
Total Interior 727,328 1,020,967 924,210 1,262,587 


Savings Re: Reference Case 
2010/11 2015/16 Vancouver Island 


Most Likely Upper Most Likely Upper 
M1: Efficient Lumber Dry Kilns 13,988 18,245 18,317 23,313 
M2: Efficient Veneer Dryers 1,849 4,378 2,093 5,948 
M3: Efficient Boilers 6,751 8,969 8,009 10,851 
M4: Fully Insulated Process Heat Distribution Systems 2,678 3,347 2,556 3,505 
Other 1,231 2,462 1,456 2,911 
Total Vancouver Island 26,497 37,401 32,430 46,528 
 
 
 
 


                                                 
18 Note: The values shown in Exhibit 6.7 are based on the detailed model results; in some cases they may differ slightly from the 
workshop results contained in Appendix G. This is because some of the numbers presented in the workshop (e.g., average 
technology size, etc.) were rounded to facilitate the discussion. 
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Exhibit 6.8: Summary of Achievable Savings, by Sub Sector—“Most Likely” & “Upper” 
Scenarios 


 
Milestone Year 


2010/11 2015/16 Sub Sector 
Most Likely Upper Most Likely Upper 


Food 697,979 930,972 793,238 1,080,897 
Chemical 46,096 102,843 54,553 83,214 
Fabricated Metal 18,985 37,970 25,158 50,316 
Non Metallic Mineral 52,186 70,164 61,479 89,504 
Paper 29,980 46,864 27,330 37,322 
Wood 663,769 923,716 850,986 1,151,284 
Other 67,290 100,670 76,960 130,608 
Total 1,576,286 2,213,198 1,889,704 2,623,145 


 
 
6.4.1 Action MI – Efficient Lumber Dry Kilns 
 


Workshop participants concluded that under the ideal conditions represented by the 
Upper Achievable Forecast, participation rates of up to 72% could be achieved during the 
first milestone period in the Interior Service Area, where almost 90% of the savings 
potential is located.  Participation rates of 54% were estimated for the second milestone 
period. Slightly lower participation rates were projected for the Lower Mainland and 
Vancouver Island Service Areas. 
 
Selected highlights from the discussion of this Action are listed below: 


 
Background 
 
From 1985 to 1998, the price of gas decreased significantly in real dollar terms. These 
price decreases, combined with the design and environmental benefits provided by 
natural gas lumber dry kilns relative to other fuel options, have led to current dominance 
of natural gas systems in this market.    


 
Drying lumber is as much an art as a science. The incoming material varies significantly 
in moisture content and drying characteristics (the ease with which moisture will migrate 
to the surface). Due to the historical low cost of natural gas, the prime considerations for 
kiln operators has been to minimize degrade (percentage of lumber down graded due to 
warping, splitting, checking, etc) and rate of production (measured in thousand board feet 
per year, or mfbm). Historically energy efficiency has not been a significant 
consideration. Kiln operators tended to have their own individual way of operating the 
kilns that was not contested as long as production and degrade levels were acceptable.  


 
It appears that energy efficiency varies significantly between kilns and sawmills based on 
gas consumption per thousand board feet. However reliable data is very limited. A typical 
Interior sawmill has four to six kilns and the gas consumption per kiln is not known.  
Comparison between sawmills is complicated by changes in tree species and moisture 
content, which can significantly affect the consumption per thousand board feet.   
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Based on historical practices and industry knowledge, it appears that existing dry kilns 
are very inefficient. A lack of good baseline data makes determining existing efficiency, 
and benefits from efficiency upgrades, difficult to determine. 


 
Current 
 
The commodity price of natural gas for 2005 is 7.93 $/GJ.  For 1999 it was 2.97 $/GJ, 
which represents an increase of over 250% in six years.   Up until 1999 it had been 
relatively stable for a number of years. This dramatic increase means that the wood sub 
sector is seriously looking at their energy costs.  However, in general they are looking at 
alternative fuels (mainly wood waste) and calculating the payback for the installation of a 
wood waste system considering the avoided cost of natural gas as a benefit cash flow 
stream. Unfortunately, in general they are not considering the alternative option of 
making their existing gas kilns more efficient. 


 
Another factor is the amount of additional wood fibre that is being processed due to the 
pine beetle killed trees. Available fibre from pine beetle killed trees is expected to grow 
from 500 million cubic meters to 1 billion cubic metres, whereas the total allowable 
annual cut for B.C is only approximately 70 million cubic metres. To avoid the loss in 
timber value that occurs within 10 years following infestation, the forestry industry in BC 
is cutting down infested and dead trees as quickly as possible. Accordingly, the probable 
scenario in the Interior is that for the next 7 years there will be a significant increase in 
lumber processing capacity followed by 10 to 15 year declining period when the newly 
planted forests are too young too harvest. 


 
Workshop participants concluded that the next 12 months are very opportune for Terasen 
to implement an efficient kiln program.  It could accomplish the following: 


 
 Retain load for gas fired kilns by encouraging an efficiency improvement versus a 


switch to wood waste. 
 
 Demonstrate excellent customer service by assisting the wood products industry 


through a period of high natural gas prices. 
 


 Encourage the choice of gas fuelled kilns at the new facilities being built as a result of 
the beetle infestation. 


 
6.4.2 Action M2 –Efficient Veneer Dryers  
 


Workshop participants concluded that under the ideal conditions represented by the 
Upper Achievable Forecast, participation rates of up to 54% could be achieved during the 
first milestone period in the Interior Service Area, where almost 90% of the savings 
potential is located.  Participation rates of 23% were estimated for the second milestone 
period. Slightly lower participation rates were projected for the Lower Mainland and 
Vancouver Island service areas. 
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Selected highlights from the discussion of this Action are listed below: 
 
• Veneer dryers will follow the same general trends identified above for lumber dry 


kilns.  
 
• There is already considerable interest in efficient veneer dryers in the absence of any 


demand side management program. Several large facilities that use veneer dryers 
have recently upgraded to more efficient technologies, and new facilities built in the 
future are likely to purchase efficient veneer dryers over standard veneer dryers.  The 
portion of the market where this trend is occurring “naturally” is incorporated in the 
Reference Case Forecast. As a result, it is expected the remaining portion of the 
market that is addressed by this Action will likely prove more challenging for a 
variety of reasons. Based on these conclusions, it was agreed that the participation 
rate for veneer dryers would be lower than that of lumber dry kilns.  


 
• It was also noted that there are two main competitive wood product panels; plywood 


and Oriented Strand Board (OSB).  Plywood consists of layers of veneer glued 
together and, consequently, veneer dryers are one of the main energy consumers in a 
plywood plant.  OSB panels consist of wafers or small thin pieces of wood being 
glued together. These wafers also need to be dried before being glued and, 
consequently, dryers are the main energy consumer in OSB plants.  


 
• For the purposes of this study, OSB plants and plywood plants were part of the same 


sub sector. In the future, most of the expansion in wood panel manufacturing will be 
in OSB plants, not plywood plants.  This is because OSB plants can make better use 
of the wood fibre that is available, and generally produce a much lower cost wood 
panel than plywood facilities.  


 
• Accordingly, the Achievable Forecast assumes that efficiency gains with veneer 


dryers will occur as a result of upgrading or replacing existing dryers.  On the other 
most of the efficiency opportunity in OSB plants will occur through building more 
efficient new facilities. 


 
6.4.3 Action M3 –Efficient Boilers 
  


Several efficient boiler technologies are available. Consequently, two sets of participation 
rates were developed. The first set of participation rates covered upgrades to the most 
efficient boiler type available for the given application (condensing boilers for process 
hot water or bundled boiler upgrades for process steam). The second set of participation 
rates covered upgrades to the second most efficient boiler technology (near condensing 
boilers), and were applied to those participants that did not chose the first upgrade. 
 
Workshop participants concluded that under ideal the conditions represented by the 
Upper Achievable Forecast, participation rates of 48% could be achieved during the first 
milestone period for upgrades to the most efficient boilers. During the same period, 
participation rates of 60% could be expected for upgrades to the second most efficient 
boiler. This would be followed in the second milestone period by participation rates of 
34% and 50%, respectively, for the two efficiency levels.  
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Selected highlights from the discussion of this Action are listed below: 
 
• Most of the opportunity for this Action is concentrated in the food sub sector in the 


Lower Mainland service area. Many of these customers are small family run 
operations that are not likely to make the large investment required to upgrade to the 
most efficient boiler. Nevertheless, energy is a large operating cost (up to 25% for 
greenhouses). Consequently, some of the customers who would not upgrade to the 
most efficient (and expensive) boiler may consider upgrading to the second most 
efficient technology.  


 
• There is a risk that some of the larger customers that are eligible for this Action may 


convert to wood pellet or hog fuel systems. Large greenhouses, in particular, are 
considering fuel switching.  


 
• This Action is expected to have the greatest participation rate early in the first 


milestone period. Similar demand side management programs at other utilities have 
had their highest participation rates soon after program inception, and decreasing 
participation rates over time. This trend may be the result of the following factors: 


 
− Although the first cost of upgrading to an efficient boiler is high, based on life 


cycle costs, it is economic to replace inefficient boilers with efficient boilers well 
before the inefficient boiler reaches the end of its useful life. If a program exists to 
help customers over the first cost hurdle, many customers will upgrade based on 
life cycle costs. For this reason, the participation rate will not necessarily be 
proportional to “natural” boiler stock replacement. 


 
− A typical useful life of a boiler is 25 years, but it is not unusual for boilers older 


than 30 years to still be in operation. After those older boilers are replaced early in 
the program, the participation rate will drop off. 


 
6.4.4 Action M4 – Fully Insulated Process Heat Distribution Systems 


 
As illustrated in Exhibits 6.7 and 6.8, workshop participants generally concluded that 
under ideal conditions represented by the Upper Achievable Forecast, participation rates 
in the Lower Mainland service area, where almost 90% of the savings potential is located, 
of up to 81% could be achieved during both milestone periods. Slightly lower 
participation rates were projected for the Vancouver Island and Interior Service Areas.  
 
Selected highlights from the discussion of this Action are listed below: 
 
• This action is expected to have a high participation rate that will be sustained over 


both milestone periods because it is attractive to both the customer and to Terasen 
Gas for the following reasons: 


 
− This Action typically has a customer payback of less than 2 years, which is the 


lowest customer payback of the four Actions. 
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− Although savings per facility are modest, (~700 GJ/year), the measure could 
potentially reach most of the more than 400 facilities within the study group, 
making it attractive for marketing and public relations purposes.  


 
• The major barrier to this measure is complexity of installation and access to skilled 


trades people in rural areas. 
 


• The density of participants in the Vancouver Island and Interior service areas is lower 
than in the Lower Mainland. Therefore, it is expected to be more costly to implement 
this measure in the Vancouver Island and Interior service areas, and participation 
rates will accordingly be lower in these areas than in the Lower Mainland.   


 
6.5 “PEAK DAY” LOAD IMPACT 
 
This sub section estimates the peak day load impact that would occur as a result of the 
achievable potential scenarios presented in the preceding exhibits.  “Peak day” load impact 
measures the relationship between a typical or “average” daily consumption rate and the 
consumption that occurs on a peak day when the demand for natural gas is at a maximum. The 
relationship is illustrated in the formula below. 
 


Peak Day Consumption  = Average Daily Consumption 
             Load Factor 


 
The following steps were employed to derive the estimated peak day load impacts: 
 
 Annual natural gas decreases associated with each of the preceding achievable potential 


scenarios were identified (GJ/yr.).   
 
 Terasen Gas provided load factors that correlate the relationship between “average” and 


“peak day” consumption levels for each rate class and service region.  These rate based 
load factors were converted to sector based values using the same rate class to sector 
mapping as outlined previously in Exhibit 2.9.  For example, the manufacturing sector 
defined in this CPR includes customers from rate classes 3, 23, 5 and 25.  Exhibit 6.9 
shows a Lower Mainland manufacturing sector load factor rate of 0.369. This is a sales-
weighted value based on the relative share of manufacturing sector sales in the Lower 
Mainland represented by each of the rate classes. 


 
 Finally, peak day load impacts were calculated by dividing the average daily 


consumption by the appropriate sector and service region load factors, as presented below 
in Exhibit 6.9.  
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Total Terasen Gas
Achievable - Most Likely 10,747 19,921
Achievable- Upper 15,090 27,535


Lower Mainland
Achievable - Most Likely 6,107 14,031
Achievable- Upper 8,574 19,476


Vancouver Island
Achievable - Most Likely 143 175
Achievable- Upper 201 250


Interior
Achievable - Most Likely 4,498 5,716
Achievable- Upper 6,314 7,808


Service Region & 
Scenario


Peak Day Saving by Milestone Year & Scenario (GJ)


2010/11 2015/16


Exhibit 6.9: Peak Day Load Factors, by Sector and Service Area 
 


 
 Sales Weighted Average/Peak Load Factor, by Sector & Service Region* 


 CPR Sector 


Lower Mainland Vancouver Island Interior 
Residential (incl High-Rise)  .316 .382 .304 
Commercial & Institutional  .340 .491 .360 
Manufacturing .369 .509 .443 
*Above sector load factors are sales weighted values based on the rate class load factors shown below. 


 
Average/Peak Load Factor, by Rate Class  & Service Region 


 Rate Class 


Lower Mainland Vancouver Island Interior 
1 .308 .354 .304 
2 .293 .473 .296 
3 .366 .509 .347 
5 .433 .51 .511 


 
6.5.1 Results 
 


Exhibit 6.10 presents a summary of the estimated peak day load impacts for each of the 
achievable energy efficiency scenarios.  As illustrated, the total peak day savings for the 
total Terasen Gas service area is estimated to be in the range 20,000 to 27,500 GJ by FY 
2015/16, depending on scenario. 


 
Exhibit 6.10: Peak Day Load Impacts – By Scenario, Service Region and Milestone Year 
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6.6 GREENHOUSE GAS EMISSION IMPACT19 
 
The natural gas savings associated with each of the achievable potential scenarios would also 
result in a significant reduction of greenhouse gas emissions.  As illustrated in Exhibit 6.11 under 
the most likely scenario the GHG reductions are estimated to be approximately 80,000 
tonnes/year in FY2010/11, increasing to approximately 112,000 tonnes/year by FY 2015/16. 


 
Exhibit 6.11: Estimated GHG Emission Reductions – Achievable Potential, By Scenario 


and Milestone Year 
 


 
 
 


                                                 
19 GHG impacts are estimated based on an emissions factor of 50.7 kg of CO2 equiv. per GJ of natural gas. This is the value 
currently employed by Natural Resources Canada. 


2010/11 2015/16 2010/11 2015/16
Total Terasen Gas
Achievable - Most Likely 1,576,286 1,889,704 79,918 95,808
Achievable- Upper 2,213,198 2,623,145 112,209 132,993


Service Region & 
Scenario


Annual Natural Gas Savings 
(GJ/yr.) Annual GHG Savings (tonnes/yr.)
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7. STUDY CONCLUSIONS 
 
The study findings confirm the existence of significant potential cost-effective natural gas 
efficiency improvements in B.C.’s manufacturing sector. In the “most likely” and “upper” 
achievable scenarios those energy efficiency improvements would provide between about 1,900 
and 2,600 thousand GJ/yr. of savings in FY 2015/16. The same energy efficiency improvements 
would also provide reduced GHG emissions of approximately 80,000 to 112,000 tonnes per year 
as well as peak day load reductions of approximately 20 to 20.5 thousand GJ.  
 
Two particularly significant opportunities are identified in the study results: 
 
 Energy efficient boilers for the greenhouse and food processing facilities in the Lower 


Mainland. 
 
 Energy efficient kilns for sawmills and planer mills in the Interior. 


 
Although the study did not identify any fuel choice opportunities for this sector, the promotion of 
energy efficient kilns is expected to contribute to load retention objectives within the wood 
products sub sector. Increasing gas prices combined with changes being considered by the 
industry make the next 12 months particularly opportune for the implementation of an efficient 
kiln program. 
 


 Interpretation of Results 
 
The study findings identified in these sector, combined with those identified in the residential 
and commercial sector reports, could have significant implications for Terasen Gas. If the cost 
effective DSM measures identified in the three sectors are pursued by Terasen Gas, then a  
significant increase in annual DSM investment in program and incentive funding by Terasen Gas 
and its delivery partners would be required; this increase would be in the range of 3 to 5 times 
current levels. This increased level of DSM investment would be consistent with current 
investment levels in other Canadian jurisdictions, such as Ontario.  
 
The current Terasen Gas DSM incentive mechanism provides an allowable return of 5% of the 
Total Resource Cost (TRC). The DSM measures identified for this sector, when combined with 
those identified in the commercial and manufacturing sector reports, could result in a larger scale 
DSM effort that might have a TRC value of $30 million, or more. A TRC value of $30 million 
would provide a $1.5 million annual payment through the DSM incentive mechanism.  If the 
utility was to apply for increased DSM funding levels, a larger DSM incentive mechanism or 
equivalent shared savings mechanism could also be considered. 
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APPENDIX A: END USE APPENDIX A: END USE CALCULATION METHODOLCALCULATION METHODOLOGY OGY   
 


1. Divide the Terasen accounts into sub sectors with similar manufactur ing processes. 
2. Examine the annual load profile for each sector and calculate the ratio of summer to 


winter heat load for each sector. 
3. Note that the chemical sub sector load profile is almost flat, indicating that the load is 


mostly process heat, and that heat lost from process equipment to the plant interior is 
sufficient to provide almost all comfort heating needed.  


4. Assume that the load profile of the chemical sub sector could be used to extract the 
process load and the comfort load for the other sectors.  


5. For each sector, multiply the August natural gas consumption by the ratio of summer to 
winter load observed in the chemical sub sector, and then multiply by 12 to get the annual 
process heat load. See the figure below 


6. Determine comfort heat by difference between total heat and process heat. Some sectors 
were treated differently. They are discussed below. 


7. The Greenhouse portion of the food sub sector runs natural gas, hot water boilers to heat 
greenhouses. The annual natural gas profile for this sector is highly weather sensitive. 
Greenhouses are assumed to be 100% process heat, because a.) the greenhouse heat load 
will be much greater than any office or packing house heat load because of the different 
footprint, insulation, and temperature requirements (plants need to stay warm even if the 
when the packing house is closed) and b) extracting comfort heat may not be very 
accurate because process heat follows comfort heat for this sector. 


8. Assume that the lumber and plywood portions of the wood sub sector use natural gas 
only for process heat. Although there probably is some natural gas fired comfort heat the 
large size of the lumber kiln drying and plywood veneer drying load is assumed to dwarf 
any comfort heating requirement. Comfort heat shows up in the wood sub sector because 
of the other portion, which includes carpentry shops and wood manufacturing shops that 
do have significant comfort heat.    


 
Exhibit A.1: Typical Annual Gas Use Profile  
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APPENDIX B: DETAILEDAPPENDIX B: DETAILED  REFERENCE CASE FORE REFERENCE CASE FORECAST RESULTSCAST RESULTS   
 


Exhibit B.1: Reference Case Forecast Food Sub Sector, Lower Mainland Service Area 
 


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 


Percent 
Useful Heat 


(%)


Useful Heat 
(GJ/year)


Annual 


Heat Sold 
(GJ/year)


Technology 
Annual 


Growth 
Rate              


(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 


Percent of 
Useful Heat 


(%)


Useful Heat 
(GJ/year)


Market 
Share as a 


Percent of 
Heat Sold 


(%)


Annual 


Heat Sold 
(GJ/year)


Technology 
Annual 


Growth Rate              


(% of GJs)


Useful Heat 
Before 


Growth 


(GJ/year)


Market 
Share as a 


Percent of 
Useful Heat 


(%)


Useful Heat 
(GJ/year)


Market 
Share as a 


Percent of 
Heat Sold 


(%)


Annual Heat 


Sold 
(GJ/year)


Comfort Heat Air Handling Units and Unit Heaters 70% 69.3% 70.7% 170,419 243,456 0.0% 170,419 70.7% 209,594 69.5% 299,420 0.0% 209,594 70.7% 242,977 69.6% 347,110


Standard Efficiency Boiler 68% 25.4% 25.2% 60,600 89,117 -0.1% 60,070 24.9% 73,879 25.2% 108,646 -0.1% 73,392 24.8% 85,081 25.1% 125,120


Near Condensing Boilers 80% 3.1% 3.6% 8,603 10,753 0.8% 9,096 3.8% 11,187 3.2% 13,984 0.8% 11,642 3.9% 13,496 3.4% 16,870


Condensing Boiler 92% 0.4% 0.5% 1,270 1,380 0.4% 1,306 0.5% 1,606 0.4% 1,746 0.4% 1,639 0.6% 1,900 0.4% 2,065


Partly Insulated Distribution System 50% 1.7% 6,084 -1.6% 1.6% 6,696 -2.2% 1.4% 6,932


Fully Insulated Distribution System 92% 0.1% 320 3.8% 0.1% 512 3.7% 0.1% 712


Total Comfort Heat 100.0% 100.0% 240,892 351,111 240,892 100.0% 296,267 100.0% 431,004 296,267 100.0% 343,454 100.0% 498,809


Standard Efficiency Boiler 68% 44.0% 40.9% 1,849,600 2,720,000 -2.3% 1,575,157 34.9% 1,937,245 38.2% 2,848,889 -3.3% 1,636,597 29.5% 1,897,265 32.8% 2,790,095


Near Condensing Boiler 80% 8.7% 9.5% 427,825 534,781 0.8% 452,365 10.0% 556,352 9.3% 695,441 0.8% 578,965 10.4% 671,180 9.9% 838,975


Condensing Boiler 92% 13.4% 16.9% 762,198 828,476 0.4% 783,798 17.4% 963,972 14.1% 1,047,796 0.4% 983,406 17.7% 1,140,038 14.6% 1,239,171


Bundled Standard Boiler Upgrades 85% 17.0% 19.7% 891,944 1,049,345 3.0% 1,096,978 24.3% 1,349,145 21.3% 1,587,229 3.0% 1,564,028 28.2% 1,813,138 25.1% 2,133,103


Partly Insulated Distribution System 50% 3.8% 234,698 -1.6% 3.5% 258,340 -2.2% 3.1% 267,442


Fully Insulated Distribution System 92% 0.2% 12,353 3.8% 0.3% 19,750 3.7% 0.3% 27,474


Direct Fired Heating 90% 1.9% 2.3% 105,235 116,928 2.9% 128,469 2.8% 158,000 2.4% 175,556 5.0% 201,653 3.6% 233,771 3.1% 259,746


Radiant Tube Heating 70% 0.0% 0.0% 984 1,405 0.5% 1,019 0.0% 1,253 0.0% 1,790 1.0% 1,317 0.0% 1,526 0.0% 2,180


Standard Efficiency Oven 65% 4.3% 3.8% 171,774 264,268 -2.4% 145,315 3.2% 178,719 3.7% 274,952 -2.2% 159,799 2.9% 185,251 3.4% 285,001


Efficient Oven 80% 3.7% 4.1% 184,435 230,543 1.9% 210,894 4.7% 259,373 4.3% 324,216 1.4% 278,293 5.0% 322,618 4.7% 403,272


Tank-type Water Heating 65% 2.0% 1.8% 81,821 125,878 -0.6% 78,470 1.7% 96,508 2.0% 148,474 0.3% 97,918 1.8% 113,513 2.1% 174,636


Direct Fired Water Heating 95% 0.7% 0.9% 41,163 43,329 1.1% 44,514 1.0% 54,747 0.8% 57,628 -0.5% 53,337 1.0% 61,832 0.8% 65,087


Heat Loss from Not Using Pinch Technology 0.2% 14,250 0.0% 0.2% 17,525 0.0% 0.2% 20,317


Total Process Heat 100.0% 100.0% 4,516,978 6,176,255 4,516,978 100.0% 5,555,313 100.0% 7,457,586 5,555,313 100.0% 6,440,131 100.0% 8,506,499


Total 4,757,870 6,527,366 5,851,580 7,888,590 6,783,585 9,005,308


Seasonal 


Efficiency 
(%)


2010/2011 2015/16


Base Year


2003/2004


Sector Annual Growth Rate Sector Annual Growth Rate


Process Heat


End Use  Technology
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Exhibit B.2: Reference Case Forecast, Chemical Sub Sector, Lower Mainland Service Area 
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Heat Sold 
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Standard Air Handling Units and Unit Heaters 70% 100.0% 100.0% 3,270 4,671 0.0% 3,270 100.0% 4,021 100.0% 5,745 0.0% 4,021 100.0% 4,662 100.0% 6,660


Total Comfort Heat 100.0% 100.0% 3,270 4,671 3,270 100.0% 4,021 100.0% 5,745 4,021 100% 4,662 100.0% 6,660


Standard Efficiency Boiler 68% 60.8% 66.1% 191,198 281,173 -1.7% 175,070 60.6% 215,314 57.4% 316,638 -1.6% 198,680 55.9% 230,324 54.5% 338,712


Near Condensing Boiler 80% 10.0% 12.8% 36,996 46,246 0.8% 39,119 13.5% 48,111 10.9% 60,139 0.8% 50,067 14.1% 58,041 11.7% 72,551


Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 60,929 71,681 3.0% 74,934 25.9% 92,160 19.6% 108,423 3.0% 106,839 30.0% 123,855 23.4% 145,712


Partly Insulated Distribution System 50% 3.8% 17,573 -1.6% 3.5% 19,344 -2.2% 3.2% 20,070


Fully Insulated Distribution System 92% 0.2% 925 3.8% 0.3% 1,479 5.4% 0.4% 2,229


Heat Loss from Not Using Pinch Technology 9.7% 44,858 -2.5% 8.3% 46,048 -4.4% 6.8% 42,688


Total 292,393 467,127 359,606 557,815 416,882 628,621


Process Heat


2003/04


End Use  Technology


Sub Sector Annual Growth RateBase Year
Seasonal 
Efficiency 


(%)


2010/11


Sub Sector Annual Growth Rate


Comfort Heat


 
 
 


Exhibit B.3: Reference Case Forecast, Fabricated Metal Sub Sector, Lower Mainland Service Area 
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(%)


Annual 
Heat Sold 
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Air Handling Units and Unit Heaters 70% 100.0% 100.0% 125,104 178,720 0.0% 125,104 100.0% 153,862 100.0% 219,803 0.0% 153,862 100.0% 178,368 100% 254,812


Total Comfort Heat 100.0% 100.0% 125,104 178,720 125,104 100.0% 153,862 100.0% 219,803 153,862 100% 178,368 100.0% 254,812


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0


Standard Efficiency Furnace 25% 66.0% 57.9% 93,472 373,888 -1.6% 83,364 51.6% 102,528 60.6% 410,111 -2.0% 92,532 46.6% 107,270 56.0% 429,080


Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 67,980 169,949 2.0% 78,087 48.4% 96,037 35.5% 240,094 2.0% 106,033 53.4% 122,921 40.1% 307,304


Standard Furnace Insulation 25% 3.1% 17,561 -2.0% 2.8% 18,791 -2.7% 2.5% 18,952


Ceramic Fibre Insulation on Standard Efficiency Furnace 40% 0.9% 5,098 4.0% 1.2% 8,026 4.0% 1.4% 11,072


Total Process Heat 100.0% 100.0% 161,452 566,497 161,452 100.0% 198,565 100.0% 677,021 198,565 100% 230,191 100.0% 766,408


Total 286,556 745,217 352,427 896,824 408,560 1,021,220


Comfort Heat


Process Heat


End Use


2003/04


Seasonal 
Efficiency 


(%)


Base Year


 Technology


Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate


2010/11
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Exhibit B.4: Reference Case Forecast, Non-Metallic Mineral Sub Sector, Lower Mainland Service Area 
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Air Handling Units and Unit Heaters 70% 100.0% 100.0% 133,662 190,945 0.0% 133,662 100.0% 164,387 100% 234,838 0.0% 164,387 100.0% 190,569 100.0% 272,242


Total Comfort Heat 100.0% 100.0% 133,662 190,945 133,662 100.0% 164,387 100.0% 234,838 164,387 100% 190,569 100.0% 272,242


Standard Efficiency Boiler 68% 64.5% 63.3% 176,538 259,615 -1.2% 166,564 59.8% 204,853 61.6% 301,254 -1.0% 194,672 56.8% 225,679 59.1% 331,881


Near Condensing Boiler 80% 10.0% 11.6% 32,200 40,250 0.8% 34,047 12.2% 41,874 10.7% 52,343 0.8% 43,576 12.7% 50,517 11.2% 63,146


Condensing Boiler 92% 2.5% 3.3% 9,258 10,063 0.4% 9,520 3.4% 11,708 2.6% 12,726 0.4% 11,944 3.5% 13,847 2.7% 15,051


Combustion Air Preheat from Exhaust on Standard Efficiency 


Boiler


72% 2.0% 2.1% 5,796 8,050 0.0% 5,796 2.1% 7,128 2.0% 9,901 0.0% 7,128 2.1% 8,264 2.0% 11,477


Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 34,213 40,250 3.0% 42,077 15.1% 51,750 12.4% 60,882 3.0% 59,992 17.5% 69,548 14.6% 81,821


Partly Insulated Distribution System 50% 3.8% 15,295 -1.6% 3.4% 16,836 -2.2% 3.1% 17,468


Fully Insulated Distribution System 92% 0.2% 805 3.8% 0.3% 1,287 5.4% 0.3% 1,940


Tank-type Water Heating 65% 5.0% 4.7% 13,081 20,125 -1.3% 11,944 4.3% 14,690 4.6% 22,600 -1.6% 13,565 4.0% 15,726 4.3% 24,194


Direct Fired Water Heating 95% 2.0% 2.7% 7,648 8,050 2.0% 8,785 3.2% 10,804 2.3% 11,373 2.0% 11,929 3.5% 13,828 2.6% 14,556


Total Process Heat 100.0% 100.0% 278,734 402,504 278,734 100.0% 342,808 100.0% 489,202 342,808 100% 397,408 100.0% 561,533


Total 412,396 593,449 507,194 724,040 587,977 833,775
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2010/11
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Exhibit B.5: Reference Case Forecast, Paper Sub Sector, Lower Mainland Service Area 
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Heat Sold 
(%)


Annual 
Heat Sold 
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Air Handling Units and Unit Heaters 70% 50.0% 51.0% 14,291 20,416 0.0% 14,291 51.0% 17,576 52.2% 25,108 0.0% 17,576 51.0% 20,375 52.3% 29,108


Standard Efficiency Boiler 68% 27.3% 27.0% 7,566 11,126 -0.9% 7,225 25.8% 8,886 27.2% 13,067 -0.7% 8,571 24.9% 9,937 26.2% 14,613


Near Condensing Boilers 80% 17.5% 20.4% 5,716 7,145 0.8% 6,044 21.6% 7,434 19.3% 9,292 0.8% 7,736 22.4% 8,968 20.1% 11,210


Condensing Boiler 92% 1.3% 1.7% 470 510 0.4% 483 1.7% 594 1.3% 646 0.4% 606 1.8% 702 1.4% 763


Partly Insulated Distribution System 50% 3.8% 1,552 0.0% 0.0% 0 0.0% 0.0% 0


Fully Insulated Distribution System 92% 0.2% 82 4.0% 0.0% 0 4.0% 0.0% 0


Total Comfort Heat 100.0% 100.0% 28,043 40,831 28,043 100.0% 34,489 100.0% 48,113 34,489 100% 39,982 100.0% 55,694


Standard Efficiency Boiler 68% 22.8% 22.9% 64,577 94,966 -9.7% 38,671 13.7% 47,561 14.2% 69,942 -15.4% 20,593 5.9% 23,872 6.4% 35,106


Near Condensing Boiler 80% 7.5% 8.9% 25,046 31,308 0.8% 26,483 9.4% 32,570 8.2% 40,713 0.8% 33,894 9.8% 39,293 8.9% 49,116


Combustion Air Preheat from Exhaust on Standard Efficiency 


Boiler


72% 0.8% 0.8% 2,254 3,131 0.0% 2,254 0.8% 2,772 0.8% 3,850 0.0% 2,772 0.8% 3,214 0.8% 4,464


Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 106,446 125,231 3.0% 130,915 46.4% 161,009 38.3% 189,422 3.0% 186,654 53.7% 216,383 46.1% 254,568


Partly Insulated Distribution System 50% 3.8% 15,863 -1.6% 3.5% 17,460 -2.2% 3.3% 18,116


Fully Insulated Distribution System 92% 0.2% 835 3.8% 0.3% 1,335 5.4% 0.4% 2,012


Heat Loss from Not Using Pinch Technology 10.0% 41,744 -2.4% 8.3% 43,336 -4.3% 6.8% 40,236


Steam Paper Drying 80% 23.0% 27.2% 76,808 96,010 -0.2% 75,724 26.8% 93,131 23.6% 116,414 -0.2% 92,060 26.5% 106,722 24.2% 133,403


Direct Fired Paper Drying 87% 2.0% 2.6% 7,288 8,349 2.0% 8,372 3.0% 10,297 2.4% 11,795 2.0% 11,368 3.3% 13,179 2.7% 15,096


Total Process Heat 100.0% 100.0% 282,420 417,435 282,420 100.0% 347,341 99.5% 494,269 347,341 100% 402,663 99.5% 552,117


Total 310,463 458,266 381,830 542,382 442,645 607,810
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2010/11
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Exhibit B.6: Re ference Case Forecast, Wood Sub Sector, Lower Mainland Service Area 
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Air Handling Units and Unit Heaters 70% 50.0% 51.0% 72,768 103,954 0.0% 72,768 51.0% 89,495 50.3% 127,850 0.0% 89,495 51.0% 96,412 50.5% 137,731


Standard Efficiency Boiler 68% 27.3% 27.0% 38,525 56,655 -0.9% 36,788 25.8% 45,245 26.2% 66,536 -0.7% 43,645 24.9% 47,018 25.3% 69,144


Near Condensing Boilers 80% 17.5% 20.4% 29,107 36,384 0.8% 30,777 21.6% 37,852 18.6% 47,314 0.8% 39,390 22.4% 42,434 19.4% 53,043


Condensing Boiler 92% 1.3% 1.7% 2,391 2,599 0.4% 2,459 1.7% 3,024 1.3% 3,287 0.4% 3,085 1.8% 3,323 1.3% 3,612


Partly Insulated Distribution System 50% 3.8% 7,901 -1.6% 3.4% 8,696 -2.2% 3.1% 8,385


Fully Insulated Distribution System 92% 0.2% 416 3.8% 0.3% 665 5.4% 0.3% 931


Total Comfort Heat 100.0% 100.0% 142,791 207,908 142,791 100.0% 175,615 100.0% 254,349 175,615 100% 189,187 100.0% 272,846


Standard Efficiency Boiler 68% 15.5% 16.7% 56,024 82,388 -2.0% 50,614 15.1% 62,249 14.1% 91,543 -1.9% 56,662 13.8% 61,042 12.9% 89,767


Near Condensing Boiler 80% 2.3% 2.9% 9,764 12,206 0.8% 10,325 3.1% 12,698 2.4% 15,872 0.8% 13,214 3.2% 14,235 2.6% 17,794


Condensing Boiler 92% 0.6% 0.8% 2,807 3,051 0.4% 2,887 0.9% 3,550 0.6% 3,859 0.4% 3,622 0.9% 3,902 0.6% 4,241


Bundled Standard Boiler Upgrades 85% 4.6% 6.2% 20,749 24,411 3.0% 25,519 12.0% 31,385 5.7% 36,924 3.0% 36,384 8.8% 39,196 6.6% 46,113


Standard Efficiency Kiln 57% 67.5% 61.0% 204,178 358,207 -0.3% 199,668 59.7% 245,567 66.4% 430,819 -0.4% 241,005 58.6% 259,631 65.5% 455,492


Advanced Kiln Control 60% 2.0% 1.9% 6,368 10,614 4.0% 8,380 2.5% 10,306 2.6% 17,177 4.0% 12,539 3.0% 13,508 3.2% 22,514


High Efficiency Kiln 87% 7.5% 10.4% 34,627 39,801 1.0% 37,124 11.1% 45,658 8.1% 52,481 1.0% 47,987 11.7% 51,696 8.5% 59,421


Total Process Heat 100.0% 100.0% 334,518 530,677 334,518 104.4% 411,414 100.0% 648,675 411,414 100% 443,210 100.0% 695,343


Total 477,309 738,585 587,030 903,024 632,398 968,189
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Exhibit B.7: Reference Case Forecast, Other Sub Sector, Lower Mainland Service Area 
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Standard Air Handling Units and Unit Heaters 70% 80.0% 82.8% 169,054 241,506 0.0% 169,054 82.8% 207,915 80% 297,021 0.0% 207,915 82.8% 241,030 81% 344,329


Standard Efficiency Boiler 68% 9.6% 9.7% 19,809 29,132 -0.9% 18,945 9.3% 23,300 9% 34,264 -0.7% 22,503 9.0% 26,088 9% 38,364


Near Condensing Boilers 80% 6.1% 7.2% 14,732 18,415 0.8% 15,577 7.6% 19,158 6% 23,947 0.8% 19,936 7.9% 23,112 7% 28,890


Condensing Boiler 92% 0.3% 0.3% 694 755 0.4% 714 0.3% 878 0% 954 0.4% 896 0.4% 1,039 0% 1,129


Partly Insulated Distribution System 50% 3.8% 11,472 -1.6% 3% 12,627 -2.2% 3% 13,101


Fully Insulated Distribution System 92% 0.2% 604 3.8% 0% 965 5.4% 0% 1,455


Total Comfort Heat 100.0% 100.0% 204,290 301,882 204,290 100.0% 251,250 100% 369,780 251,250 100% 291,268 100% 427,268


Standard Efficiency Boiler 68% 30.5% 31.3% 173,681 255,413 -1.4% 161,555 29.1% 198,692 28.7% 292,194 -1.3% 186,389 27.3% 216,076 27.2% 317,758


Near Condensing Boiler 80% 7.0% 8.4% 46,896 58,619 0.8% 49,586 8.9% 60,984 7.5% 76,230 0.8% 63,463 9.3% 73,571 7.9% 91,963


Condensing Boiler 92% 2.0% 2.8% 15,409 16,748 0.4% 15,845 2.9% 19,488 2.1% 21,182 0.4% 19,880 2.9% 23,047 2.1% 25,051


Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 39,149 46,058 3.0% 48,149 8.7% 59,217 6.8% 69,667 3.0% 68,649 10.1% 79,583 8.0% 93,627


Partly Insulated Distribution System 50% 3.8% 31,822 -1.6% 3.4% 35,028 -2.2% 3.1% 36,343


Fully Insulated Distribution System 92% 0.2% 1,675 3.8% 0.3% 2,678 5.4% 0.3% 4,036


Tank-type Water Heating 65% 10.0% 9.8% 54,432 83,742 -0.4% 53,249 9.6% 65,490 9.9% 100,754 -0.4% 64,320 9.4% 74,565 9.8% 114,715


Direct Fired Water Heating 95% 1.0% 1.4% 7,955 8,374 2.0% 9,138 1.6% 11,239 1.2% 11,831 2.0% 12,409 1.8% 14,385 1.3% 15,142


Miscellaneous Standard Equipment 65% 30.0% 29.4% 163,297 251,226 -1.3% 152,714 27.5% 187,819 28.4% 288,953 -1.3% 176,074 25.8% 204,118 26.9% 314,028


Miscellaneous Efficient Equipment 80% 5.0% 6.0% 33,497 41,871 4.0% 44,080 7.9% 54,212 6.7% 67,765 4.0% 65,957 9.7% 76,463 8.2% 95,578


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 20,936 41,871 0.0% 20,936 3.8% 25,748 5.1% 51,496 0.0% 25,748 3.8% 29,849 5.1% 59,698


Total Process Heat 100.0% 100.0% 555,251 837,420 555,251 100.0% 682,889 100.0% 1,017,777 682,889 100% 791,656 100.0% 1,167,939


Total 759,541 1,139,302 934,140 1,387,557 1,082,924 1,595,207
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Exhibit B.8: Reference Case Forecast, Food Sub Sector, Interior Service Area 
 


3.0% 3.0%


Market 
Share as 


Percent of 


Heat Sold 
(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual Heat 
Sold (GJ/year)


Technology 
Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 
Before Growth 


(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold (GJ/year)


Technology 
Annual 


Growth Rate                  
(% of GJs)


Useful Heat 
Before 


Growth 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 95.9% 96.2% 29,330 41,900 0.0% 29,330 96.2% 36,072 95.9% 51,531 0.0% 36,072 96.2% 41,817 95.9% 59,739


Standard Efficiency Boiler 68% 3.7% 3.6% 1,087 1,598 0.0% 1,084 3.6% 1,333 3.6% 1,960 0.0% 1,330 3.5% 1,542 3.6% 2,267


Near Condensing Boilers 80% 0.1% 0.2% 48 60 0.8% 51 0.2% 62 0.1% 78 0.8% 65 0.2% 75 0.2% 94


Condensing Boiler 92% 0.0% 0.0% 14 15 0.4% 14 0.05% 17 0.0% 19 0.4% 18 0.0% 21 0.0% 22


Partly Insulated Distribution System 50% 0.3% 114 -1.6% 0.2% 125 -2.2% 0.2% 129


Fully Insulated Distribution System 92% 0.0% 6.0 3.8% 0.0% 10 3.7% 0.0% 13


Total Comfort Heat 100.0% 100.0% 30,478 43,692 30,478 100.0% 37,484 100.0% 53,722 37,484 100.0% 43,454 100.0% 62,265


Standard Efficiency Boiler 68% 51.8% 50.7% 209,051 307,428 -1.6% 187,068 45.4% 230,070 47.0% 338,338 -2.2% 206,346 40.7% 239,212 42.8% 351,782


Near Condensing Boiler 80% 9.4% 10.8% 44,434 55,543 0.8% 46,983 11.4% 57,783 10.0% 72,229 0.8% 60,132 11.9% 69,709 10.6% 87,137


Condensing Boiler 92% 10.3% 13.7% 56,458 61,368 0.4% 58,058 14.1% 71,404 10.8% 77,613 0.4% 72,844 14.4% 84,446 11.2% 91,789


Bundled Standard Boiler Upgrades 85% 14.0% 17.2% 70,807 83,302 3.0% 87,083 21.1% 107,101 17.5% 126,002 3.0% 124,160 24.5% 143,935 20.6% 169,336


Partly Insulated Distribution System 50% 3.8% 22,563 -1.6% 3.5% 24,836 -2.2% 3.1% 25,711


Fully Insulated Distribution System 92% 0.2% 1,188 3.8% 0.3% 1,899 3.7% 0.3% 2,641


Direct Fired Heating 90% 1.3% 1.7% 6,899 7,665 2.9% 8,455 2.1% 10,398 1.6% 11,553 5.0% 13,271 2.6% 15,385 2.1% 17,094


Standard Efficiency Oven 65% 1.9% 1.8% 7,410 11,399 -1.3% 6,752 1.6% 8,304 1.8% 12,775 -1.5% 7,690 1.5% 8,915 1.7% 13,716


Efficient Oven 80% 1.9% 2.2% 9,120 11,399 1.0% 9,777 2.4% 12,025 2.1% 15,031 1.0% 12,638 2.5% 14,651 2.2% 18,314


Tank-type Water Heating 65% 1.0% 0.9% 3,705 5,700 -0.6% 3,549 0.9% 4,364 0.9% 6,714 -0.7% 4,219 0.8% 4,891 0.9% 7,524


Direct Fired Water Heating 95% 0.8% 1.1% 4,381 4,611 0.5% 4,537 1.1% 5,580 0.8% 5,873 0.5% 5,725 1.1% 6,637 0.8% 6,987


Heat Loss from Not Using Pinch Technology 3.6% 21,517 0.0% 3.7% 26,463 0.0% 3.7% 30,678


Total Process Heat 100.0% 100.0% 412,326 593,773 412,326 100.0% 507,109 100.0% 719,441 507,109 100.0% 587,879 100.0% 822,848


Total 442,804 637,465 544,594 773,164 631,333 885,112


2015/16


End Use


2003/2004


 Technology
Seasonal 


Efficiency 
(%)


Base Year Sub Sector Annual Growth Rate


2010/2011


Comfort Heat


Process Heat


Sub Sector Annual Growth Rate
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Exhibit B.9: Reference Case Forecast, Chemical Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 


Share as 
Percent of 


Heat Sold 
(%)


Market 


Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual Heat 
Sold (GJ/year)


Technology 


Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 


Before 
Growth 


(GJ/year)


Market 


Share as a 
Percent of 


Useful Heat 
(%)


Useful 
Heat 


(GJ/year)


Market 


Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold (GJ/year)


Technology 


Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 


Before 
Growth 


(GJ/year)


Market 


Share as a 
Percent of 


Useful Heat 
(%)


Useful 
Heat 


(GJ/year)


Market 


Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold (GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 1,589 2,270 0.0% 1,589 100.0% 1,954 100.0% 2,792 0.0% 1,954 100.0% 2,266 100.0% 3,236


Total Comfort Heat 100.0% 100.0% 1,589 2,270 1,589 100.0% 1,954 100.0% 2,792 1,954 100.0% 2,266 100.0% 3,236


Standard Efficiency Boiler 68% 60.8% 66.1% 92,914 136,639 -1.3% 85,077 60.6% 104,634 57.4% 153,873 -1.6% 96,550 55.9% 111,928 54.5% 164,600


Near Condensing Boiler 80% 10.0% 12.8% 17,979 22,474 0.8% 19,010 13.5% 23,380 10.9% 29,225 0.8% 24,330 14.1% 28,205 11.7% 35,257


Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 29,609 34,834 3.0% 36,415 25.9% 44,786 19.6% 52,689 3.0% 51,919 30.0% 60,189 23.4% 70,810


Partly Insulated Distribution System 50% 3.8% 8,540 -1.6% 3.5% 9,400 -2.2% 3.2% 9,753


Fully Insulated Distribution System 92% 0.2% 449 3.8% 0.3% 719 5.4% 0.4% 1,083


Heat Loss from Not Using Pinch Technology 9.7% 21,799 -2.5% 8.3% 22,377 -4.4% 6.8% 20,745


Total Process Heat 100.0% 100.0% 140,502 224,735 140,502 100.0% 172,800 100.0% 268,284 172,800 100.0% 200,322 99.9% 302,248


Total 142,091 227,005 174,754 271,076 202,588 305,485


Comfort Heat


Process Heat


End Use


Sub Sector Annual Growth Rate


2003/04


Base Year Sub Sector Annual Growth Rate


 Technology
Seasonal 


Efficiency 


(%)


2010/11


 
 


 
Exhibit B.10: Reference Case Forecast, Fabricated Metal Sub Sector, Interior Service Area 


 
2015/16


3.0% 3.0%


Market 


Share as 
Percent of 


Heat Sold 
(%)


Market 


Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual Heat 
Sold 


(GJ/year)


Technology 


Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 


Before 
Growth 


(GJ/year)


Market 


Share as a 
Percent of 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 


Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold 


(GJ/year)


Technology 


Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 


Before 
Growth 


(GJ/year)


Market 


Share as a 
Percent of 


Useful Heat 
(%)


Useful 
Heat 


(GJ/year)


Market 


Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 14,525 20,750 0.0% 14,525 100.0% 17,864 100% 25,520 0.0% 17,864 100.0% 20,709 100.0% 29,585


Total Comfort Heat 100.0% 100.0% 14,525 20,750 14,525 100.0% 17,864 100.0% 25,520 17,864 100% 20,709 100.0% 29,585


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0.0% 0 0.0% 0 0% 0 0.0% 0 0.0% 0 0.0% 0


Heat Loss from Not Using Pinch Technology 0.0% 0 0.0% 0.0% 0 0.0% 0.0% 0


Standard Efficiency Furnace 25% 66.0% 57.9% 4,057 16,229 -1.6% 3,618 51.6% 4,450 60.6% 17,801 -2.0% 4,016 46.6% 4,656 56.0% 18,624


Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 2,951 7,377 2.0% 3,389 48.4% 4,169 35.5% 10,421 2.0% 4,602 53.4% 5,335 40.1% 13,339


Standard Furnace Insulation 25% 3.1% 762 -2.0% 2.8% 816 -2.7% 2.5% 823


Ceramic Fibre Insulation on Standard Efficiency Furnace 40% 0.9% 221 4.0% 1.2% 354 4.0% 1.4% 488


Steam Paper Drying 80% 0.0% 0.0% 0 0 4.0% 0 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0%


Total Process Heat 100.0% 100.0% 7,008 24,589 7,008 100.0% 8,619 100.0% 29,392 8,619 100.0% 9,992 100.0% 33,274


Total 21,533 45,339 26,483 54,912 30,701 62,858


 Technology
Seasonal 


Efficiency 


(%)


Comfort Heat


Process Heat


Sub Sector Annual Growth Rate


2003/04


Base Year Sub Sector Annual Growth Rate


2010/11


End Use
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Exhibit B.11: Reference Case Forecast, Non-Metallic Mineral Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual Heat 
Sold (GJ/year)


Technology 
Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful 
Heat 


(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold (GJ/year)


Technology 
Annual 
Growth 


Rate                  
(% of GJs)


Useful Heat 
Before 


Growth 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful 
Heat 


(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold (GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 64,607 92,295 0.0% 64,607 100.0% 79,458 100.0% 113,511 0.0% 79,458 100.0% 92,113 100.0% 131,591


Total Comfort Heat 100.0% 100.0% 64,607 92,295 64,607 100.0% 79,458 100.0% 113,511 79,458 100.0% 92,113 100.0% 131,591


Standard Efficiency Boiler 68% 64.5% 63.3% 44,221 65,031 -0.8% 41,723 59.8% 51,314 61.5% 75,462 -1.0% 48,764 56.8% 56,531 59.0% 83,133


Near Condensing Boiler 80% 10.0% 11.6% 8,066 10,082 0.8% 8,529 12.2% 10,489 10.7% 13,111 0.8% 10,915 12.7% 12,654 11.2% 15,817


Condensing Boiler 92% 2.5% 3.3% 2,319 2,521 0.4% 2,385 3.4% 2,933 2.6% 3,188 0.4% 2,992 3.5% 3,469 2.7% 3,770


Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 72% 2.0% 2.1% 1,452 2,016 0.0% 1,452 2.1% 1,786 2.0% 2,480 0.0% 1,786 2.1% 2,070 2.0% 2,875


Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 8,570 10,082 3.0% 10,540 15.1% 12,963 12.4% 15,251 3.0% 15,028 17.5% 17,421 14.5% 20,495


Partly Insulated Distribution System 50% 3.8% 3,831 -1.6% 3.4% 4,217 -2.2% 3.1% 4,366


Fully Insulated Distribution System 92% 0.2% 202 3.8% 0.3% 322 3.7% 0.3% 449


Tank-type Water Heating 65% 5.0% 4.7% 3,277 5,041 0.0% 3,277 4.7% 4,030 5.1% 6,200 0.0% 4,030 4.7% 4,672 5.1% 7,188


Direct Fired Water Heating 95% 2.0% 2.7% 1,916 2,016 0.0% 1,916 2.7% 2,356 2.0% 2,480 0.0% 2,356 2.7% 2,731 2.0% 2,875


Total Process Heat 100.0% 100.0% 69,821 100,824 69,821 100.0% 85,871 100.0% 122,711 85,871 100.0% 99,548 100.0% 140,968


Total 134,427 193,119 165,328 236,223 191,661 272,559


 Technology
Seasonal 
Efficiency 


(%)


Comfort Heat


Process Heat


Base Year


2003/04 2010/11


Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate


End Use


 
 
 


Exhibit B.12: Reference Case Forecast, Paper Sub Sector, Interior Service Area 
 


2015/16
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Heat Sold 
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Annual Heat 
Sold 
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Technology 
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Rate                  
(% of GJs)


Useful Heat 
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(GJ/year)
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Share as a 
Percent of 


Useful Heat 
(%)


Useful 
Heat 


(GJ/year)
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Share as a 
Percent of 


Heat Sold 
(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 4,674 6,678 0.0% 4,674 51.0% 5,749 50.3% 8,212 0.0% 5,749 51.0% 6,664 50% 9,521


Standard Efficiency Boiler 68% 27.3% 27.0% 2,475 3,639 -0.7% 2,363 25.8% 2,906 26.2% 4,274 -0.7% 2,804 24.9% 3,250 25% 4,780


Near Condensing Boilers 80% 17.5% 20.4% 1,870 2,337 0.8% 1,977 21.6% 2,431 18.6% 3,039 0.8% 2,530 22.4% 2,933 19% 3,667


Condensing Boiler 92% 1.3% 1.7% 154 167 0.4% 158 1.7% 194 1.3% 211 0.4% 198 1.8% 230 1% 250


Partly Insulated Distribution System 50% 3.8% 507 -1.6% 3.4% 559 -2.2% 3% 578


Fully Insulated Distribution System 92% 0.2% 27 3.8% 0.3% 43 3.7% 0% 59


Total Comfort Heat 100.0% 100.0% 9,172 13,355 9,172 100.0% 11,281 100.0% 16,338 11,281 100.0% 13,077 100.0% 18,854


Standard Efficiency Boiler 68% 22.8% 22.9% 8,423 12,386 -7.1% 5,044 13.7% 6,203 14.2% 9,122 -15.4% 2,686 5.9% 3,114 6.4% 4,579


Near Condensing Boiler 80% 7.5% 8.9% 3,267 4,083 0.8% 3,454 9.4% 4,248 8.3% 5,310 0.8% 4,421 9.8% 5,125 8.9% 6,406


Condensing Boiler 92% 0.0% 0.0% 0 0 0.4% 0 0.0% 0 0.0% 0 0.4% 0 0.0% 0 0.0% 0


Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 72% 0.8% 0.8% 294 408 0.0% 294 0.8% 362 0.8% 502 0.0% 362 0.8% 419 0.8% 582


Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 13,883 16,334 3.0% 17,075 46.4% 21,000 38.5% 24,706 3.0% 24,345 53.7% 28,222 46.3% 33,203


Partly Insulated Distribution System 50% 3.8% 2,069 -1.6% 3.5% 2,277 -2.2% 3.3% 2,358


Fully Insulated Distribution System 92% 0.2% 109 3.8% 0.3% 174 3.7% 0.3% 242


Heat Loss from Not Using Pinch Technology 10.0% 5,445 -3.1% 8.3% 5,354 -4.5% 6.8% 4,923


Steam Paper Drying 80% 23.0% 27.2% 10,018 12,522 -0.2% 9,877 26.8% 12,147 23.7% 15,184 -0.2% 12,007 26.5% 13,920 24.3% 17,399


Direct Fired Paper Drying 87% 2.0% 2.6% 951 1,089 2.0% 1,092 3.0% 1,343 2.4% 1,538 2.0% 1,483 3.3% 1,719 2.7% 1,969


Total Process Heat 100.0% 100.0% 36,835 54,445 36,835 100.0% 45,303 100.0% 64,168 45,303 100.0% 52,518 99.9% 71,661


Total 46,008 67,800 56,583 80,506 65,596 90,515


2010/11End Use  Technology 2003/04Seasonal 
Efficiency 


(%)
Base Year


Comfort Heat


Process Heat


Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate
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Exhibit B.13: Reference Case Forecast, Wood Sub Sector, Interior Service Area 
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Growth Rate              
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Useful Heat 
(%)


Useful 
Heat 
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Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 20,838 29,769 0.0% 20,838 51.0% 25,628 50.3% 36,612 0.0% 25,628 51.0% 27,609 50.5% 39,441


Standard Efficiency Boiler 68% 27.3% 27.0% 11,032 16,224 -0.7% 10,535 25.8% 12,956 26.2% 19,053 -0.7% 12,498 24.9% 13,464 25.4% 19,800


Near Condensing Boilers 80% 17.5% 20.4% 8,335 10,419 0.8% 8,813 21.6% 10,839 18.6% 13,549 0.8% 11,280 22.4% 12,152 19.4% 15,189


Condensing Boiler 92% 1.3% 1.7% 685 744 0.4% 704 1.7% 866 1.3% 941 0.4% 883 1.8% 952 1.3% 1,034


Partly Insulated Distribution System 50% 3.8% 2,262 -1.6% 3.4% 2,490 -2.2% 3.1% 2,396


Fully Insulated Distribution System 92% 0.2% 119 3.8% 0.3% 190 3.7% 0.3% 246


Total Comfort Heat 100.0% 100.0% 40,890 59,537 40,890 100.0% 50,290 100.0% 72,836 50,290 100.0% 54,176 100.0% 78,107


Standard Efficiency Boiler 68% 0.9% 1.0% 35,637 52,407 -4.2% 26,414 0.8% 32,486 0.7% 47,774 -6.8% 22,896 0.5% 24,665 0.5% 36,272


Near Condensing Boiler 80% 0.2% 0.3% 8,847 11,058 0.8% 9,354 0.3% 11,504 0.2% 14,380 0.8% 11,972 0.3% 12,897 0.2% 16,122


Condensing Boiler 92% 0.0% 0.1% 2,543 2,765 0.4% 2,615 0.1% 3,217 0.0% 3,496 0.4% 3,282 0.1% 3,535 0.0% 3,843


Bundled Standard Boiler Upgrades 85% 0.7% 1.1% 37,598 44,233 3.0% 46,241 1.3% 56,871 0.9% 66,907 3.0% 65,929 1.5% 71,024 1.1% 83,558


Standard Efficiency Kiln 57% 64.8% 62.5% 2,195,526 3,851,799 -0.5% 2,126,061 60.5% 2,614,786 63.5% 4,587,345 -0.6% 2,542,714 58.8% 2,739,225 62.4% 4,805,657


Advanced Kiln Control 60% 3.7% 3.7% 130,260 217,100 4.0% 171,414 4.9% 210,817 4.9% 351,362 4.0% 256,491 5.9% 276,314 6.0% 460,523


High Efficiency Kiln 87% 7.6% 11.2% 392,479 451,125 1.0% 420,790 12.0% 517,519 8.2% 594,850 1.0% 543,918 12.6% 585,954 8.7% 673,510


Standard Efficiency Veneer Dryer 50% 17.7% 15.0% 526,877 1,053,754 -2.7% 435,830 12.4% 536,016 14.8% 1,072,031 -3.7% 444,474 10.3% 478,825 12.4% 957,649


Advanced Veneer Dryer 70% 4.4% 5.2% 184,407 263,438 5.9% 275,454 7.8% 338,773 6.7% 483,962 4.9% 430,315 10.0% 463,572 8.6% 662,246


Total Process Heat 100.0% 100.0% 3,514,173 5,947,680 3,514,173 100.0% 4,321,990 100.0% 7,222,107 4,321,990 100.0% 4,656,011 100.0% 7,699,380


Total 3,555,063 6,007,217 4,372,280 7,294,943 4,710,187 7,777,487


Comfort Heat


Process Heat


2015/16


Base Year Sub Sector Annual Growth Rate


End Use  Technology
Seasonal 


Efficiency 
(%)


2003/2004 2010/2011


Sub Sector Annual Growth Rate


 
 
 


Exhibit B.14: Reference Case Forecast, Other Sub Sector, Interior Service Are a 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 45,498 64,998 0.0% 45,498 82.8% 55,957 80% 79,939 0.0% 55,957 82.8% 64,870 80.6% 92,671


Standard Efficiency Boiler 68% 9.6% 9.7% 5,331 7,840 -0.6% 5,099 9.3% 6,271 9% 9,222 -0.7% 6,056 9.0% 7,021 9.0% 10,325


Near Condensing Boilers 80% 6.1% 7.2% 3,965 4,956 0.8% 4,192 7.6% 5,156 6% 6,445 0.8% 5,366 7.9% 6,220 6.8% 7,775


Condensing Boiler 92% 0.3% 0.3% 187 203 0.4% 192 0.3% 236 0% 257 0.4% 241 0.4% 280 0.3% 304


Partly Insulated Distribution System 50% 3.8% 3,087 -1.6% 3% 3,398 -2.2% 3.1% 3,518


Fully Insulated Distribution System 92% 0.2% 162 3.8% 0% 260 3.7% 0.3% 361


Total Comfort Heat 100.0% 100.0% 54,981 81,247 54,981 100.0% 67,620 100% 99,521 67,620 100.0% 78,390 100.0% 114,955


Standard Efficiency Boiler 68% 30.5% 31.3% 10,479 15,410 -1.0% 9,747 29.1% 11,988 29% 17,630 -1.3% 11,246 27.3% 13,037 27.2% 19,172


Near Condensing Boiler 80% 7.0% 8.4% 2,829 3,537 0.8% 2,992 8.9% 3,679 7% 4,599 0.8% 3,829 9.3% 4,439 7.9% 5,549


Condensing Boiler 92% 2.0% 2.8% 930 1,011 0.4% 956 2.9% 1,176 2% 1,278 0.4% 1,199 2.9% 1,391 2.1% 1,511


Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 2,362 2,779 3.0% 2,905 8.7% 3,573 7% 4,203 3.0% 4,142 10.1% 4,802 8.0% 5,649


Partly Insulated Distribution System 50% 3.8% 1,920 -1.6% 3% 2,113 -2.2% 3.1% 2,188


Fully Insulated Distribution System 92% 0.2% 101 3.8% 0% 162 3.7% 0.3% 225


Tank-type Water Heating 65% 10.0% 9.8% 3,284 5,053 -0.3% 3,213 9.6% 3,951 10% 6,079 -0.4% 3,881 9.4% 4,499 9.8% 6,921


Direct Fired Water Heating 95% 1.0% 1.4% 480 505 2.0% 551 1.6% 678 1% 714 2.0% 749 1.8% 868 1.3% 914


Miscellaneous Standard Equipment 65% 30.0% 29.4% 9,853 15,158 -1.0% 9,214 27.5% 11,332 28% 17,434 -1.3% 10,623 25.8% 12,316 26.9% 18,947


Miscellaneous Efficient Equipment 80% 5.0% 6.0% 2,021 2,526 4.0% 2,660 7.9% 3,271 7% 4,089 4.0% 3,980 9.7% 4,613 8.2% 5,767


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 1,263 2,526 0.0% 1,263 3.8% 1,554 5% 3,107 0.0% 1,554 3.8% 1,801 5.1% 3,602


Total Process Heat 100.0% 100.0% 33,501 50,526 33,501 100.0% 41,202 61,408 41,202 100.0% 47,765 100.0% 70,444


Total 88,483 131,773 108,823 160,929 126,155 185,399


Comfort Heat


Process Heat
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Exhibit B.15: Reference Case Forecast, Food Sub Sector, Vancouver Island Service Area 
 


2015/16


3.0% 3.0%
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Share as 


Percent of 
Heat Sold 


(%)
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Share as 
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Useful Heat 
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Useful Heat 
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Annual 
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Technology 
Annual 
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Rate            
(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Technology 
Annual 
Growth 


Rate            
(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 4,798 6,854 0.0% 4,798 100.0% 5,901 100.0% 8,430 0.0% 5,901 100.0% 6,841 100.0% 9,772


Total Comfort Heat 100.0% 100.0% 4,798 6,854 4,798 100.0% 5,901 100.0% 8,430 5,901 100.0% 6,841 100.0% 9,772


Standard Efficiency Boiler 68% 54.0% 54.1% 34,203 50,299 -0.5% 33,055 52.3% 40,654 53.0% 59,785 -0.6% 39,481 50.8% 45,770 52.1% 67,308


Near Condensing Boiler 80% 5.0% 5.9% 3,726 4,657 0.8% 3,940 6.2% 4,845 5.4% 6,056 0.8% 5,042 6.5% 5,845 5.7% 7,306


Condensing Boiler 92% 1.0% 1.4% 857 931 0.4% 881 1.4% 1,084 1.0% 1,178 0.4% 1,106 1.4% 1,282 1.1% 1,393


Bundled Standard Boiler Upgrades 85% 5.0% 6.3% 3,959 4,657 3.0% 4,869 7.7% 5,988 6.2% 7,045 3.0% 6,942 8.9% 8,047 7.3% 9,467


Partly Insulated Distribution System 50% 3.8% 3,540 -1.6% 3.5% 3,896 -2.2% 3.1% 4,042


Fully Insulated Distribution System 92% 0.2% 186 3.8% 0.3% 298 5.4% 0.3% 449


Standard Efficiency Oven 65% 15.0% 14.4% 9,082 13,972 -5.8% 6,728 10.6% 8,274 11.3% 12,729 -7.3% 5,661 7.3% 6,563 7.8% 10,097


Efficient Oven 80% 10.0% 11.8% 7,452 9,315 4.0% 9,806 15.5% 12,060 13.4% 15,075 4.0% 14,673 18.9% 17,010 16.5% 21,262


Tank-type Water Heating 65% 5.0% 4.8% 3,027 4,657 -0.9% 2,896 4.6% 3,561 4.9% 5,479 -0.7% 3,431 4.4% 3,978 4.7% 6,120


Direct Fired Water Heating 95% 1.0% 1.4% 885 931 2.0% 1,016 1.6% 1,250 1.2% 1,316 2.0% 1,380 1.8% 1,600 1.3% 1,684


Heat Loss from Not Using Pinch Technology 0.0% 0 0.0% 0.0% 0 0.0% 0.0% 0


Total Process Heat 100.0% 100.0% 63,190 93,146 63,190 100.0% 77,716 100.0% 112,857 77,716 100% 90,094 100.0% 129,129


Total 67,988 100,000 83,617 121,287 96,935 138,901


 Technology
Seasonal 
Efficiency 


(%)


Base Year Sub Sector Annual Growth Rate


2003/04


Sub Sector Annual Growth Rate


2010/11


Comfort Heat


Process Heat


End Use


 
 
 


Exhibit B.16: Reference Case Forecast, Non-Metallic Mineral Sub Sector, Vancouver Island Service Area 
 


2015/16


3.0% 3.0%
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Share as 
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(%)
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Share as 
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Annual 
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Rate            
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Share as a 
Percent of 


Useful Heat 
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Useful Heat 
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Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Technology 
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Growth 


Rate            
(% of GJs)


Useful Heat 
Before 
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(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 16,727 23,896 0.0% 16,727 100.0% 20,572 100.0% 29,389 0.0% 20,572 100.0% 23,849 100.0% 34,070


Total Comfort Heat 100.0% 100.0% 16,727 23,896 16,727 100.0% 20,572 100.0% 29,389 20,572 100% 23,849 100.0% 34,070


Standard Efficiency Boiler 68% 64.5% 63.3% 11,449 16,837 -0.8% 10,802 59.8% 13,286 61.6% 19,538 -1.0% 12,625 56.8% 14,636 59.1% 21,524


Near Condensing Boiler 80% 10.0% 11.6% 2,088 2,610 0.8% 2,208 12.2% 2,716 10.7% 3,395 0.8% 2,826 12.7% 3,276 11.2% 4,095


Condensing Boiler 92% 2.5% 3.3% 600 653 0.4% 617 3.4% 759 2.6% 825 0.4% 775 3.5% 898 2.7% 976


Combustion Air Preheat from Exhaust on Standard 
Efficiency Boiler


72% 2.0% 2.1% 376 522 0.0% 376 2.1% 462 2.0% 642 0.0% 462 2.1% 536 2.0% 744


Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 2,219 2,610 3.0% 2,729 15.1% 3,356 12.4% 3,948 3.0% 3,891 17.5% 4,510 14.6% 5,306


Partly Insulated Distribution System 50% 3.8% 992 -1.6% 3.4% 1,092 -2.2% 3.1% 1,133


Fully Insulated Distribution System 92% 0.2% 52 3.8% 0.3% 83 5.4% 0.3% 126


Tank-type Water Heating 65% 5.0% 4.7% 848 1,305 -1.8% 775 4.3% 953 4.6% 1,466 -1.58% 880 4.0% 1,020 4.3% 1,569


Direct Fired Water Heating 95% 2.0% 2.7% 496 522 2.0% 570 3.2% 701 2.3% 738 2.0% 774 3.5% 897 2.6% 944


Total Process Heat 100.0% 100.0% 18,077 26,104 18,077 100.0% 22,232 100% 31,727 22,232 100.0% 25,774 100.0% 36,418


Total 34,804 50,000 42,805 61,116 49,622 70,488


2010/11


Base Year Sub Sector Annual Growth RateSub Sector Annual Growth Rate


 Technology


2003/04


Seasonal 
Efficiency 


(%)


Comfort Heat


Process Heat


End Use


 
 







Terasen Gas Conservation Potential Study   – Final Appendices – 


Marbek Resource Consultants Ltd/Willis Energy   Manufacturing Page B-11 


Exhibit B.17: Reference Case Forecast, Wood Sub Sector, Vancouver Island Service Area 
 


3.0% 1.5%
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Share as 
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Heat Sold 


(%)


Market 


Share as 
Percent 


Useful Heat 


(%)


Useful Heat 


(GJ/year)


Annual 
Heat Sold 
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Technology 


Annual 
Growth 


Rate            


(% of GJs)


Useful Heat 
Before Growth 


(GJ/year)


Market 


Share as a 
Percent of 


Useful Heat 


(%)


Useful Heat 


(GJ/year)


Market 


Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Technology 


Annual 
Growth 


Rate            


(% of GJs)


Useful Heat 
Before 


Growth 
(GJ/year)


Market 


Share as a 
Percent of 


Useful Heat 


(%)


Useful Heat 


(GJ/year)


Market 


Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 1,214 1,735 0.0% 1,214 51.0% 1,493 50.3% 2,133 -0.8% 1,493 51.0% 1,609 50.5% 2,298


Standard Efficiency Boiler 68% 27.2% 26.9% 642 944 -1.1% 613 25.7% 753 26.1% 1,108 -1.3% 727 24.8% 783 25.3% 1,151


Near Condensing Boilers 80% 17.5% 20.4% 486 607 0.8% 514 21.6% 632 18.6% 789 0.8% 657 22.4% 708 19.4% 885


Condensing Boiler 92% 1.3% 1.7% 40 43 0.4% 41 1.7% 50 1.3% 55 0.4% 51 1.8% 55 1.3% 60


Partly Insulated Distribution System 50% 3.9% 134 -1.6% 3.5% 147 -2.2% 3.1% 142


Fully Insulated Distribution System 92% 0.2% 7 3.8% 0.3% 11 5.4% 0.3% 16


Total Comfort Heat 100.0% 100.0% 2,381 3,469 2,381 100.0% 2,929 100.0% 4,244 2,929 100.0% 3,155 100.0% 4,552


Standard Efficiency Boiler 68% 0.9% 1.0% 2,081 3,060 -1.3% 1,573 0.8% 1,935 0.7% 2,846 -1.5% 1,782 0.7% 1,919 0.6% 2,823


Near Condensing Boiler 80% 0.2% 0.3% 515 644 0.8% 545 0.3% 670 0.2% 838 2.0% 740 0.3% 797 0.2% 997


Condensing Boiler 92% 0.0% 0.1% 148 161 0.4% 152 0.1% 187 0.0% 204 0.5% 192 0.1% 207 0.1% 225


Bundled Standard Boiler Upgrades 85% 0.7% 1.0% 2,062 2,426 3.0% 2,536 1.2% 3,119 0.9% 3,669 0.5% 3,197 1.3% 3,445 0.9% 4,052


Standard Efficiency Kiln 57% 64.8% 62.5% 127,926 224,431 -0.5% 123,875 60.5% 152,351 63.5% 267,282 -0.4% 149,566 59.4% 161,125 62.9% 282,676


Advanced Kiln Control 60% 3.7% 3.7% 7,589 12,649 4.0% 9,987 4.9% 12,283 4.9% 20,471 4.0% 14,944 5.9% 16,099 6.0% 26,832


High Efficiency Kiln 87% 7.6% 11.2% 22,913 26,336 1.0% 24,565 12.0% 30,212 8.3% 34,727 0.1% 30,336 12.1% 32,680 8.4% 37,563


Standard Efficiency Veneer Dryer 50% 17.7% 15.0% 30,737 61,475 -2.7% 25,433 12.4% 31,279 14.9% 62,558 -3.7% 25,905 10.3% 27,907 12.4% 55,814


Advanced Veneer Dryer 70% 4.4% 5.2% 10,744 15,349 5.9% 16,049 7.8% 19,738 6.7% 28,197 4.9% 25,072 10.0% 27,009 8.6% 38,585


Total Process Heat 100.000% 100.0% 204,716 346,531 204,716 100.0% 251,774 100.0% 420,791 251,734 100.0% 271,189 100.0% 449,566


Total 207,097 350,000 254,703 425,035 274,344 454,118


2010/2011 2015/16


Base Year Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate
Seasonal 


Efficiency 
(%)


2003/2004


End Use  Technology


Comfort Heat


Process Heat
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Exhibit B.18: Reference Case Forecast, Other Sub Sector, Vancouver Island Service Area 
 


2015/16
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Useful Heat 
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Annual Heat 
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Technology 
Annual 
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Rate            
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Useful Heat 
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(GJ/year)
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Share as a 
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Useful Heat 
(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Technology 
Annual 
Growth 


Rate            
(% of GJs)


Useful Heat 
Before 
Growth 


(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 17,264 24,662 0.0% 17,264 82.8% 21,232 80.3% 30,332 0.0% 21,232 82.8% 24,614 80.6% 35,163


Standard Efficiency Boiler 68% 9.6% 9.7% 2,023 2,975 -0.6% 1,935 9.3% 2,379 9.3% 3,499 -0.7% 2,298 9.0% 2,664 9.0% 3,918


Near Condensing Boilers 80% 6.1% 7.2% 1,504 1,881 0.8% 1,591 7.6% 1,956 6.5% 2,445 0.8% 2,036 7.9% 2,360 6.8% 2,950


Condensing Boiler 92% 0.3% 0.3% 71 77 0.4% 73 0.3% 90 0.3% 97 0.4% 91 0.4% 106 0.3% 115


Partly Insulated Distribution System 50% 3.8% 1,171 -1.6% 3.4% 1,289 -2.2% 3.1% 1,338


Fully Insulated Distribution System 92% 0.2% 62 3.8% 0.3% 99 5.4% 0.3% 149


Total Comfort Heat 100.0% 100.0% 20,862 30,828 20,862 100.0% 25,658 100.0% 37,762 25,658 100.0% 29,744 100.0% 43,632


Standard Efficiency Boiler 68% 30.5% 31.3% 3,976 5,847 -1.0% 3,699 29.1% 4,549 28.7% 6,690 -1.3% 4,267 27.3% 4,947 27.2% 7,275


Near Condensing Boiler 80% 7.0% 8.4% 1,074 1,342 0.8% 1,135 8.9% 1,396 7.5% 1,745 0.8% 1,453 9.3% 1,684 7.9% 2,105


Condensing Boiler 92% 2.0% 2.8% 353 383 0.4% 363 2.9% 446 2.1% 485 0.4% 455 2.9% 528 2.1% 574


Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 896 1,054 3.0% 1,102 8.7% 1,356 6.8% 1,595 3.0% 1,572 10.1% 1,822 8.0% 2,144


Partly Insulated Distribution System 50% 3.8% 729 -1.6% 3.4% 802 -2.2% 3.1% 832


Fully Insulated Distribution System 92% 0.2% 38 3.8% 0.3% 61 5.4% 0.3% 92


Tank-type Water Heating 65% 10.0% 9.8% 1,246 1,917 -0.3% 1,219 9.6% 1,499 9.9% 2,307 -0.36% 1,473 9.4% 1,707 9.8% 2,626


Direct Fired Water Heating 95% 1.0% 1.4% 182 192 2.0% 209 1.6% 257 1.2% 271 2.0% 284 1.8% 329 1.3% 347


Miscellaneous Standard Equipment 65% 30.0% 29.4% 3,739 5,752 -1.0% 3,496 27.5% 4,300 28.4% 6,615 -1.3% 4,031 25.8% 4,673 26.9% 7,189


Miscellaneous Efficient Equipment 80% 5.0% 6.0% 767 959 4.0% 1,009 7.9% 1,241 6.7% 1,551 4.0% 1,510 9.7% 1,751 8.2% 2,188


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 479 959 0.0% 479 3.8% 589 5.1% 1,179 0.0% 589 3.8% 683 5.1% 1,367


Total Process Heat 100.0% 100.0% 12,712 19,172 12,712 100.0% 15,634 100.0% 23,301 15,634 100.0% 18,124 100.0% 26,739


Total 33,574 50,000 41,292 61,063 47,868 70,371


Base Year Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate


2003/04


 Technology
Seasonal 
Efficiency 


(%)


2010/11


Comfort Heat


Process Heat


End Use
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Exhibit D.1: Economic Potential Forecast, Food Sub Sector, Lower Mainland Service Area 
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Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
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Useful Heat 
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(%)
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Heat Sold 
(GJ/year)


Useful Heat 
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Sector 
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(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 69.3% 70.8% 170,419 243,456 170,419 209,594 70.8% 72.2% 299,420 209,594 242,977 70.8% 73.0% 347,110


Standard Efficiency Boiler 68% 25.4% 25.2% 60,600 89,117 38,117 46,879 15.8% 16.6% 68,940 34,456 39,944 11.6% 12.4% 58,742


Near Condensing Boilers 80% 3.1% 3.6% 8,603 10,753 5,411 6,655 2.25% 2.0% 8,319 4,891 5,670 1.65% 1.5% 7,088


Condensing Boiler 90% 0.4% 0.5% 1,242 1,380 26,917 33,104 11.2% 8.9% 36,782 47,291 54,823 16.0% 12.8% 60,914


Partly Insulated Distribution System 50% 1.7% 6,084 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.1% 320 0.4% 1,516 0.4% 1,758


Total Comfort Heat 100.0% 100.0% 240,864 351,111 240,864 296,233 100.0% 100.0% 414,978 296,233 343,415 100% 100.0% 475,612


Standard Efficiency Boiler 68% 44.0% 40.9% 1,849,600 2,720,000 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 8.7% 9.5% 427,825 534,781 269,102 330,961 6.0% 6.5% 413,701 243,256 282,001 4.4% 4.8% 352,501


Condensing Boiler 92% 13.4% 16.9% 762,198 828,476 2,006,787 2,468,095 44.4% 42.0% 2,682,712 2,529,488 2,932,370 45.5% 43.2% 3,187,359


Bundled Standard Boiler Upgrades 85% 17.0% 19.7% 891,944 1,049,345 1,143,555 1,406,429 25.3% 25.9% 1,654,622 1,406,429 1,630,437 25.3% 26.0% 1,918,161


Partly Insulated Distribution System 50% 3.8% 234,698 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 12,353 0.9% 58,489 0.9% 67,805


Direct Fired Heating 90% 1.9% 2.3% 105,235 116,928 617,723 759,721 13.7% 13.2% 844,134 786,234 911,461 14.2% 13.7% 1,012,734


Radiant Tube Heating 70% 0.0% 0.0% 984 1,405 619 761 0.0% 0.0% 1,087 559 648 0.0% 0.0% 926


Standard Efficiency Oven 65% 4.3% 3.8% 171,774 264,268 64,759 79,645 1.4% 1.9% 122,531 44,203 51,243 0.8% 1.1% 78,836


Efficient Oven 80% 3.7% 4.1% 184,435 230,543 291,450 358,447 6.5% 7.0% 448,058 393,889 456,625 7.1% 7.7% 570,781


Tank-type Water Heating 65% 2.0% 1.8% 81,821 125,878 7,364 9,057 0.2% 0.2% 13,933 3,170 3,675 0.1% 0.1% 5,653


Direct Fired Water Heating 95% 0.7% 0.9% 41,163 43,329 115,620 142,198 2.6% 2.3% 149,682 148,085 171,671 2.7% 2.5% 180,706


Heat Loss from Not Using Pinch Technology 0.2% 14,250 0.0% 0 0 0 0.0% 0.0% 0


Total Process Heat 100.0% 100.0% 4,516,978 6,176,255 4,516,978 5,555,313 100.0% 100% 6,388,951 5,555,313 6,440,131 100.0% 100% 7,375,463


Total 4,757,842 6,527,366 5,851,546 6,803,929 6,783,546 7,851,075


Process Heat


2010/2011


Sub Sector Annual Growth Rate


Comfort Heat


2015/16


Sub Sector Annual Growth Rate


End Use


2003/2004


 Technology
Seasonal 
Efficiency 


(%)


Base Year
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Exhibit D.2: Economic Potential Forecast, Chemical Sub Sector, Lower Mainland Service Area 
 


2015/16
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Market 
Share as a 
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Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 3,270 4,671 3,270 4,021 100.0% 100.0% 5,745 4,021 4,662 100.0% 100.0% 6,660


Total Comfort Heat 100.0% 100.0% 3,270 4,671 3,270 4,021 100.0% 100.0% 5,745 4,021 4,662 100.0% 100.0% 6,660


Standard Efficiency Boiler 68% 60.8% 66.1% 191,198 281,173 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 10.0% 12.8% 36,996 46,246 23,271 28,620 8.0% 8.4% 35,775 21,036 24,386 5.9% 6.2% 30,483


Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 60,929 71,681 265,852 326,965 92.0% 90.5% 384,664 334,549 387,834 94.1% 92.8% 456,275


Partly Insulated Distribution System 50% 3.8% 17,573 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 925 1.0% 4,379 1.0% 5,077


Heat Loss from Not Using Pinch Technology 9.7% 44,858 0.0% 0 0.0% 0


Total Process Heat 100.0% 100.0% 289,123 462,456 289,123 355,585 100.0% 100.0% 424,819 355,585 412,220 100.0% 100.0% 491,835


Total 292,393 467,127 359,606 430,564 416,882 498,495


Comfort Heat


Process Heat


2010/11


Sub Sector Annual Growth Rate


End Use


2003/04


Base Year Sub Sector Annual Growth Rate


 Technology
Seasonal 
Efficiency 


(%)


 
 
 


Exhibit D.3: Economic Potential Forecast, Fabricated Metal Sub Sector, Lower Mainland Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 125,104 178,720 125,104 153,862 100.0% 100.0% 219,803 153,862 178,368 100.0% 100.0% 254,812


Total Comfort Heat 100.0% 100.0% 125,104 178,720 125,104 153,862 100.0% 100.0% 219,803 153,862 178,368 100.0% 100.0% 254,812


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Standard Efficiency Furnace 25% 66.0% 57.9% 93,472 373,888 35,239 43,339 21.8% 29.6% 173,358 24,053 27,884 12.1% 17.3% 111,538


Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 67,980 169,949 126,213 155,226 78.2% 66.2% 388,064 174,512 202,307 87.9% 78.3% 505,767


Standard Furnace Insulation 25% 3.1% 17,561 0.0% 0 0.0% 0


Ceramic Fibre Furnace Insulation 40% 0.9% 5,098 4.2% 24,629 4.4% 28,552


Total Process Heat 100.0% 100.0% 161,452 566,497 161,452 198,565 100.0% 100.0% 586,051 198,565 230,191 100.0% 100.0% 645,857


Total 286,556 745,217 352,427 805,854 408,560 900,669


Comfort Heat


Process Heat


Sub Sector Annual Growth Rate


End Use


2003/04


Base Year Sub Sector Annual Growth Rate


2010/11


 Technology
Seasonal 
Efficiency 


(%)
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Exhibit D.4: Economic Potential Forecast, Non-Metallic Mineral Sub Sector, Lower Mainland Service Area  
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 133,662 190,945 133,662 164,387 100.0% 100.0% 234,838 164,387 190,569 100.0% 100.0% 272,242


Total Comfort Heat 100.0% 100.0% 133,662 190,945 133,662 164,387 100.0% 100.0% 234,838 164,387 190,569 100.0% 100.0% 272,242


Standard Efficiency Boiler 68% 64.5% 63.3% 176,538 259,615 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 10.0% 11.6% 32,200 40,250 20,254 24,910 7.3% 8.0% 31,137 18,309 21,225 5.3% 5.9% 26,531


Condensing Boiler 92% 2.5% 3.3% 9,258 10,063 185,796 228,505 66.7% 64.2% 248,375 228,505 264,900 66.7% 64.4% 287,935


Combustion Air Preheat from Exhaust on Standard 
Efficiency Boiler


72% 2.0% 2.1% 5,796 8,050 3,646 4,484 1.3% 1.6% 6,227 3,296 3,820 1.0% 1.2% 5,306


Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 34,213 40,250 48,309 59,415 17.3% 18.1% 69,900 67,204 77,908 19.6% 20.5% 91,656


Partly Insulated Distribution System 50% 3.8% 15,295 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 805 1.0% 3,812 1.0% 4,419


Tank-type Water Heating 65% 5.0% 4.7% 13,081 20,125 1,177 1,448 0.4% 0.6% 2,228 507 588 0.1% 0.2% 904


Direct Fired Water Heating 95% 2.0% 2.7% 7,648 8,050 19,552 24,046 7.0% 6.5% 25,312 24,987 28,967 7.3% 6.8% 30,492


Total Process Heat 100.0% 100.0% 278,734 402,504 278,734 342,808 100.0% 100.0% 386,991 342,808 397,408 100.0% 100.0% 447,243


Total 412,396 593,449 507,194 621,829 587,977 719,485


Comfort Heat


Process Heat


Sub Sector Annual Growth Rate


End Use


Base Year Sub Sector Annual Growth Rate


2003/04 2010/11 Technology Seasonal 
Efficiency 


(%)
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Exhibit D.5: Economic Potential Forecast, Paper Sub Sector, Lower Mainland Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 14,291 20,416 14,291 17,576 51.0% 53.6% 25,108 17,576 20,375 51.0% 54.5% 29,108


Standard Efficiency Boiler 68% 27.3% 27.0% 7,566 11,126 4,759 5,853 17.0% 18.4% 8,607 4,302 4,987 12.5% 13.7% 7,334


Near Condensing Boilers 80% 17.5% 20.4% 5,716 7,145 3,596 4,422 12.8% 11.8% 5,528 3,250 3,768 9.4% 8.8% 4,710


Condensing Boiler 92% 1.3% 1.7% 470 510 5,397 6,638 19.2% 15.4% 7,215 9,361 10,852 27.1% 22.1% 11,795


Partly Insulated Distribution System 50% 3.8% 1,552 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 82 0.8% 387 0.8% 448


Total Comfort Heat 100.0% 100.0% 28,043 40,831 28,043 34,489 100.0% 100.0% 46,845 34,489 39,982 100.0% 100.0% 53,395


Standard Efficiency Boiler 68% 22.8% 22.9% 64,577 94,966 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 7.5% 8.9% 25,046 31,308 15,754 19,375 5.6% 5.8% 24,219 14,241 16,509 4.1% 4.3% 20,636


Combustion Air Preheat from Exhaust on Standard 
Efficiency Boiler


72% 0.8% 0.8% 2,254 3,131 1,418 1,744 0.5% 0.6% 2,422 1,282 1,486 0.4% 0.4% 2,064


Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 106,446 125,231 181,152 222,794 64.1% 62.9% 262,110 228,390 264,767 65.8% 64.9% 311,490


Partly Insulated Distribution System 50% 3.8% 15,863 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 835 0.9% 3,953 1.0% 4,583


Heat Loss from Not Using Pinch Technology 10.0% 41,744 0.0% 0 0.0% 0


Steam Paper Drying 80% 23.0% 27.2% 76,808 96,010 40,785 50,160 14.4% 15.1% 62,701 33,357 38,670 9.6% 10.1% 48,337


Direct Fired Paper Drying 87% 2.0% 2.6% 7,288 8,349 43,311 53,268 15.3% 14.7% 61,017 70,071 81,232 20.2% 19.4% 93,049


Total Process Heat 100.0% 100.0% 282,420 417,435 282,420 347,341 100.0% 100.0% 416,422 347,341 402,663 100.0% 100.0% 480,159


Total 310,463 458,266 381,830 463,267 442,645 533,554


2010/11


Sub Sector Annual Growth Rate


2003/04


End Use  Technology


Comfort Heat


Process Heat


Seasonal 
Efficiency 


(%)


Base Year Sub Sector Annual Growth Rate
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Exhibit D.6: Economic Potential Forecast, Wood Sub Sector, Lower Mainland Service Area 
 


3.0% 1.5%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful 
Heat 


(GJ/year)


Market 
Share as a 
Percent of 


Useful 
Heat (%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful 
Heat 


(GJ/year)


Market 
Share as a 
Percent of 


Useful 
Heat (%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 72,768 103,954 72,768 89,495 51.0% 53.6% 127,850 89,495 96,412 51.0% 54.5% 137,731


Standard Efficiency Boiler 68% 27.3% 27.0% 38,525 56,655 24,232 29,803 17.0% 18.4% 43,828 21,905 23,598 12.5% 13.7% 34,703


Near Condensing Boilers 80% 17.5% 20.4% 29,107 36,384 18,308 22,517 12.8% 11.8% 28,146 16,550 17,829 9.4% 8.8% 22,286


Condensing Boiler 92% 1.3% 1.7% 2,391 2,599 27,483 33,800 19.2% 15.4% 36,739 47,665 51,349 27.1% 22.1% 55,814


Partly Insulated Distribution System 50% 3.8% 7,901 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 416 0.8% 1,969 0.8% 2,121


Total Comfort Heat 100.0% 100.0% 142,791 207,908 142,791 175,615 100.0% 100.0% 238,532 175,615 189,187 100.0% 100.0% 252,655


Standard Efficiency Boiler 68% 15.5% 16.7% 56,024 82,388 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 2.3% 2.9% 9,764 12,206 6,142 7,554 1.8% 1.8% 9,442 5,552 6,436 1.4% 1.5% 8,045


Condensing Boiler 92% 0.6% 0.8% 2,807 3,051 70,152 86,278 21.0% 17.8% 93,780 92,533 99,684 22.4% 20.0% 108,352


Bundled Standard Boiler Upgrades 85% 4.6% 6.2% 20,749 24,411 13,051 16,052 3.9% 3.6% 18,884 11,798 13,677 3.1% 3.0% 16,091


Standard Efficiency Kiln 57% 67.5% 61.0% 204,178 358,207 76,975 94,670 23.0% 31.5% 166,087 52,542 56,602 12.7% 18.4% 99,302


Advanced Kiln Control 60% 2.0% 1.9% 6,368 10,614 2,401 2,953 0.7% 0.9% 4,921 1,639 1,765 0.4% 0.5% 2,942


High Efficiency Kiln 87% 7.5% 10.4% 34,627 39,801 165,797 203,909 49.6% 44.4% 234,378 247,351 266,467 59.9% 56.6% 306,284


Total Process Heat 100.0% 100.0% 334,518 530,677 334,518 411,414 100.0% 100.0% 527,493 411,414 444,633 100.0% 100.0% 541,017


Total 477,309 738,585 587,030 766,025 633,820 793,673


 Technology
Seasonal 
Efficiency 


(%)


2003/2004 2010/2011


Sector Annual Growth Rate


Comfort Heat


2015/2016


Base Year Sector Annual Growth Rate


Process Heat


End Use
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Exhibit D.7: Economic Potential Forecast, Other Sub Sector, Lower Mainland Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 169,054 241,506 169,054 207,915 82.8% 83.7% 297,021 207,915 241,030 82.8% 84.2% 344,329


Standard Efficiency Boiler 68% 9.6% 9.7% 19,809 29,132 12,460 15,324 6.1% 6.4% 22,536 11,263 13,057 4.5% 4.7% 19,202


Near Condensing Boilers 80% 6.1% 7.2% 14,732 18,415 9,266 11,396 4.5% 4.0% 14,246 8,376 9,711 3.3% 3.0% 12,138


Condensing Boiler 92% 0.3% 0.3% 694 755 13,509 16,615 6.6% 5.1% 18,059 23,696 27,470 9.4% 7.3% 29,858


Partly Insulated Distribution System 50% 3.8% 11,472 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 604 0.8% 2,859 0.8% 3,314


Total Comfort Heat 100.0% 100.0% 204,290 301,882 204,290 251,250 100.0% 100.0% 354,721 251,250 291,268 100.0% 100.0% 408,842


Standard Efficiency Boiler 68% 30.5% 31.3% 173,681 255,413 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 7.0% 8.4% 46,896 58,619 29,497 36,278 5.3% 5.3% 45,347 26,664 30,911 3.9% 4.0% 38,639


Condensing Boiler 92% 2.0% 2.8% 15,409 16,748 221,012 271,817 39.8% 34.6% 295,453 289,456 335,559 42.4% 37.5% 364,738


Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 39,149 46,058 24,625 30,286 4.4% 4.2% 35,630 22,260 25,805 3.3% 3.1% 30,359


Partly Insulated Distribution System 50% 3.8% 31,822 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 1,675 0.9% 7,930 0.9% 9,193


Tank-type Water Heating 65% 10.0% 9.8% 54,432 83,742 4,899 6,025 0.9% 1.1% 9,269 2,109 2,445 0.3% 0.4% 3,761


Direct Fired Water Heating 95% 1.0% 1.4% 7,955 8,374 57,489 70,704 10.4% 8.7% 74,425 74,620 86,505 10.9% 9.4% 91,058


Miscellaneous Standard Equipment 65% 30.0% 29.4% 163,297 251,226 87,092 107,112 15.7% 19.3% 164,787 71,408 82,781 10.5% 13.1% 127,356


Miscellaneous Efficient Equipment 80% 5.0% 6.0% 33,497 41,871 109,702 134,920 19.8% 19.8% 168,650 170,624 197,799 25.0% 25.4% 247,249


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 20,936 41,871 20,936 25,748 3.8% 6.0% 51,496 25,748 29,849 3.8% 6.1% 59,698


Total Process Heat 100.0% 100.0% 555,251 837,420 555,251 682,889 100.0% 100.0% 852,989 682,889 791,656 100.0% 100.0% 972,053


Total 759,541 1,139,302 934,140 1,207,710 1,082,924 1,380,895


2003/04


Base Year Sub Sector Annual Growth Rate


 Technology
Seasonal 
Efficiency 


(%)


2010/11


Sub Sector Annual Growth Rate


Comfort Heat


Process Heat


End Use
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Exhibit D.8: Economic Potential Forecast, Food Sub Sector, Interior Service Area 
 


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 95.9% 96.2% 29,330 41,900 29,330 36,072 96.2% 96.5% 51,531 36,072 41,817 96.2% 96.6% 59,739


Standard Efficiency Boiler 68% 3.7% 3.6% 1,087 1,598 684 841 2.2% 2.3% 1,236 618 716 1.6% 1.7% 1,053


Near Condensing Boilers 80% 0.1% 0.16% 48 60 30 37 0.10% 0.1% 46 27 32 0.07% 0.1% 39


Condensing Boiler 92% 0.0% 0.0% 14 15 435 535 1.4% 1.1% 581 767 889 2.0% 1.6% 967


Partly Insulated Distribution System 50% 0.3% 114 0.0% 0 0.0% 0


Total Comfort Heat 100.0% 100.0% 30,478 43,692 30,478 37,484 100.0% 100.0% 53,423 37,484 43,454 100.0% 100.0% 61,831


Standard Efficiency Boiler 68% 51.8% 50.7% 209,051 307,428 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 9.4% 10.8% 44,434 55,543 27,949 34,374 6.8% 7.4% 42,967 25,265 29,289 5.0% 0.0% 0


Condensing Boiler 92% 10.3% 13.7% 56,458 61,368 194,593 239,325 47.2% 44.9% 260,135 245,701 284,835 48.5% 48.9% 309,603


Bundled Standard Boiler Upgrades 85% 14.0% 17.2% 70,807 83,302 100,697 123,844 24.4% 25.1% 145,699 123,844 143,569 24.4% 26.7% 168,905


Partly Insulated Distribution System 50% 3.8% 22,563 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 1,188 1.0% 5,623 1.0% 6,519


Direct Fired Heating 90% 1.3% 1.7% 6,899 7,665 64,434 79,245 15.6% 15.2% 88,050 81,991 95,050 16.2% 16.7% 105,611


Radiant Tube Heating 70% 0.0% 0.0% 63 90 40 49 0.0% 0.0% 69 36 41 0.0% 0.0% 59


Standard Efficiency Oven 65% 1.9% 1.8% 7,410 11,399 2,793 3,436 0.7% 0.9% 5,285 1,907 2,210 0.4% 0.5% 3,401


Efficient Oven 80% 1.9% 2.2% 9,120 11,399 13,736 16,893 3.3% 3.6% 21,116 18,422 21,356 3.6% 4.2% 26,695


Tank-type Water Heating 65% 1.0% 0.9% 3,705 5,700 333 410 0.1% 0.1% 631 144 166 0.0% 0.0% 256


Direct Fired Water Heating 95% 0.8% 1.1% 4,381 4,611 7,752 9,534 1.9% 1.7% 10,036 9,800 11,361 1.9% 1.9% 11,959


Heat Loss from Not Using Pinch Technology 3.6% 21,517 0.0% 0 0 0 0.0% 0.0% 0


Total Process Heat 100.0% 100.0% 412,326 593,773 412,326 507,109 100.0% 100.0% 579,613 507,109 587,879 100.0% 100.0% 633,008


Total 442,804 637,465 544,594 633,037 631,333 694,840


2015/16


Sub Sector Annual Growth Rate


End Use


2003/2004


 Technology
Seasonal 
Efficiency 


(%)


Base Year


Process Heat


2010/2011


Sub Sector Annual Growth Rate


Comfort Heat
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Exhibit D.9: Economic Potential Forecast, Chemical Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 1,589 2,270 1,589 1,954 100.0% 100.0% 2,792 1,954 2,266 100.0% 100.0% 3,236


Total Comfort Heat 100.0% 100.0% 1,589 2,270 1,589 1,954 100.0% 100.0% 2,792 1,954 2,266 100.0% 100.0% 3,236


Standard Efficiency Boiler 68% 60.8% 66.1% 92,914 136,639 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 10.0% 12.8% 17,979 22,474 11,309 13,908 8.0% 8.4% 17,385 10,223 11,851 5.9% 6.2% 14,813


Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 29,609 34,834 129,193 158,892 92.0% 90.5% 186,931 162,577 188,472 94.1% 92.8% 221,731


Partly Insulated Distribution System 50% 3.8% 8,540 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 449 1.0% 2,128 1.0% 2,467


Heat Loss from Not Using Pinch Technology 9.7% 21,799 0.0% 0 0.0% 0


Total Process Heat 100.0% 100.0% 140,502 224,735 140,502 172,800 100.0% 100.0% 206,445 172,800 200,322 100.0% 100.0% 239,012


Total 142,091 227,005 174,754 209,237 202,588 242,248


2003/04


Base Year Sub Sector Annual Growth Rate


 Technology
Seasonal 
Efficiency 


(%)


Comfort Heat


Process Heat


2010/11


Sub Sector Annual Growth Rate


End Use


 
 
 


Exhibit D.10: Economic Potential Forecast, Fabricated Metal Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 14,525 20,750 14,525 17,864 100.0% 100.0% 25,520 17,864 20,709 100.0% 100.0% 29,585


Total Comfort Heat 100.0% 100.0% 14,525 20,750 14,525 17,864 100.0% 100.0% 25,520 17,864 20,709 100.0% 100.0% 29,585


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Standard Efficiency Furnace 25% 66.0% 57.9% 4,057 16,229 1,530 1,881 21.8% 29.6% 7,525 1,044 1,210 12.1% 17.3% 4,841


Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 2,951 7,377 5,478 6,738 78.2% 66.2% 16,844 7,575 8,781 87.9% 78.3% 21,953


Standard Furnace Insulation 25% 3.1% 762 0.0% 0 0.0% 0


Ceramic Fibre Furnace Insulation 40% 0.9% 221 4.2% 1,069 4.4% 1,239


Total Process Heat 100.0% 100.0% 7,008 24,589 7,008 8,619 100.0% 100.0% 25,438 8,619 9,992 100.0% 100.0% 28,034


Total 21,533 45,339 26,483 50,958 30,701 57,618


2003/04


Base Year Sub Sector Annual Growth Rate


2010/11


 Technology
Seasonal 
Efficiency 


(%)


Comfort Heat


Process Heat


Sub Sector Annual Growth Rate


End Use
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Exhibit D.11: Economic Potential Forecast, Non-Metallic Mineral Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 64,607 92,295 64,607 79,458 100.0% 100.0% 113,511 79,458 92,113 100.0% 100.0% 131,591


Total Comfort Heat 100.0% 100.0% 64,607 92,295 64,607 79,458 100.0% 100.0% 113,511 79,458 92,113 100.0% 100.0% 131,591


Standard Efficiency Boiler 68% 64.5% 63.3% 44,221 65,031 0 0 0.0% 0.0% 0 0 0 0% 0% 0


Near Condensing Boiler 80% 10.0% 11.6% 8,066 10,082 5,073 6,240 7.3% 8.0% 7,800 4,586 5,317 5% 6% 6,646


Condensing Boiler 92% 2.5% 3.3% 2,319 2,521 46,540 57,239 66.7% 64.2% 62,216 57,239 66,355 66.7% 64.4% 72,125


Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 72% 2.0% 2.1% 1,452 2,016 913 1,123 1.3% 1.6% 1,560 826 957 1.0% 1.2% 1,329


Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 8,570 10,082 12,101 14,883 17.3% 18.1% 17,509 16,834 19,515 19.6% 20.5% 22,959


Partly Insulated Distribution System 50% 3.8% 3,831 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 202 1.0% 955 1.0% 1,107


Tank-type Water Heating 65% 5.0% 4.7% 3,277 5,041 295 363 0.4% 0.6% 558 127 147 0.1% 0.2% 226


Direct Fired Water Heating 95% 2.0% 2.7% 1,916 2,016 4,898 6,023 7.0% 6.5% 6,340 6,259 7,256 7.3% 6.8% 7,638


Total Process Heat 100.0% 100.0% 69,821 100,824 69,821 85,871 100.0% 100.0% 96,938 85,871 99,548 100.0% 100.0% 112,031


Total 134,427 193,119 165,328 210,449 191,661 243,621


Base Year Sector Annual Growth Rate


2003/04 2010/11


 Technology
Seasonal 
Efficiency 


(%)


Comfort Heat


Process Heat


Sector Annual Growth Rate


End Use
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Exhibit D.12: Economic Potential, Forecast Paper Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
With Sector 


Growth 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
With Sector 


Growth 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 4,674 6,678 4,674 5,749 51.0% 53.6% 8,212 5,749 6,664 51.0% 54.5% 9,521


Standard Efficiency Boiler 68% 27.3% 27.0% 2,475 3,639 1,557 1,914 17.0% 18.4% 2,815 1,407 1,631 12.5% 13.7% 2,399


Near Condensing Boilers 80% 17.5% 20.4% 1,870 2,337 1,176 1,446 12.8% 11.8% 1,808 1,063 1,232 9.4% 8.8% 1,541


Condensing Boiler 92% 1.3% 1.7% 154 167 1,765 2,171 19.2% 15.4% 2,360 3,062 3,549 27.1% 22.1% 3,858


Partly Insulated Distribution System 50% 3.8% 507 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 27 0.8% 126 0.8% 147


Total Comfort Heat 100.0% 100.0% 9,172 13,355 9,172 11,281 100.0% 100.0% 15,322 11,281 13,077 100.0% 100.0% 17,465


Standard Efficiency Boiler 68% 22.8% 22.9% 8,423 12,386 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 7.5% 8.9% 3,267 4,083 2,055 2,527 5.6% 5.9% 3,159 1,857 2,153 4.1% 4.3% 2,692


Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 72% 0.8% 0.8% 294 408 185 0 0.0% 0 0 0.0% 0.0% 0


Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 13,883 16,334 23,627 29,058 64.5% 63.3% 34,186 29,728 34,463 66.0% 65.1% 40,545


Partly Insulated Distribution System 50% 3.8% 2,069 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 109 1.0% 516 1.0% 598


Heat Loss from Not Using Pinch Technology 10.0% 5,445 0.0% 0 0.0% 0


Steam Paper Drying 80% 23.0% 27.2% 10,018 12,522 5,319 6,542 14.5% 15.1% 8,178 4,351 5,044 9.7% 10.1% 6,304


Direct Fired Paper Drying 87% 2.0% 2.6% 951 1,089 5,649 6,948 15.4% 14.7% 7,958 9,139 10,595 20.3% 19.5% 12,136


Total Process Heat 100.0% 100.0% 36,835 54,445 36,835 45,075 100.0% 100.0% 53,997 45,075 52,255 100% 100.0% 62,275


Total 46,008 67,800 56,356 69,319 65,332 79,739


Comfort Heat


Process Heat


End Use  Technology


2003/04


Seasonal 
Efficiency 


(%)


Base Year


2010/11


Sub Sector Annual Growth RateSub Sector Annual Growth Rate
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Exhibit D.13: Economic Potential Forecast, Wood Sub Sector, Interior Service Area 
 


3.0% 1.5%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
With Sector 


Growth 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 20,838 29,769 20,838 25,628 51.0% 53.6% 36,612 25,628 27,609 51.0% 54.5% 39,441


Standard Efficiency Boiler 68% 27.3% 27.0% 11,032 16,224 6,939 8,534 17.0% 18.4% 12,551 6,273 6,758 12.5% 13.7% 9,938


Near Condensing Boilers 80% 17.5% 20.4% 8,335 10,419 5,243 6,448 12.8% 11.8% 8,060 4,739 5,106 9.4% 8.8% 6,382


Condensing Boiler 92% 1.3% 1.7% 685 744 7,870 9,679 19.2% 15.4% 10,521 13,649 14,704 27.1% 22.1% 15,983


Partly Insulated Distribution System 50% 3.8% 2,262 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 119 0.8% 564 0.8% 607


Total Comfort Heat 100.0% 100.0% 40,890 59,537 40,890 50,290 100.0% 100.0% 68,307 50,290 54,176 100.0% 100.0% 72,351


Standard Efficiency Boiler 68% 0.9% 1.0% 35,637 52,407 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 0.2% 0.3% 8,847 11,058 5,565 6,844 0.2% 0.1% 8,555 5,030 5,419 0.1% 0.1% 6,774


Condensing Boiler 92% 0.0% 0.1% 2,543 2,765 55,411 68,149 1.6% 1.2% 74,075 77,670 83,673 1.8% 1.5% 90,949


Bundled Standard Boiler Upgrades 85% 0.7% 1.1% 37,598 44,233 23,649 29,086 0.7% 0.6% 34,218 21,378 23,030 0.5% 0.4% 27,094


Standard Efficiency Kiln 57% 64.8% 62.5% 2,195,526 3,851,799 827,713 1,017,983 23.6% 29.8% 1,785,935 564,980 608,644 13.1% 17.6% 1,067,797


Advanced Kiln Control 60% 3.7% 3.7% 130,260 217,100 49,108 60,397 1.4% 1.7% 100,661 33,520 36,111 0.8% 1.0% 60,185


High Efficiency Kiln 87% 7.6% 11.2% 392,479 451,125 1,841,443 2,264,743 52.4% 43.4% 2,603,153 2,744,622 2,956,737 63.5% 55.9% 3,398,549


Standard Efficiency Veneer Dryer 50% 17.7% 15.0% 526,877 1,053,754 198,633 244,293 5.7% 8.1% 488,586 135,583 146,061 3.1% 4.8% 292,122


Advanced Veneer Dryer 70% 4.4% 5.2% 184,407 263,438 512,651 630,496 14.6% 15.0% 900,709 739,207 796,335 17.1% 18.7% 1,137,622


Total Process Heat 100.0% 100.0% 3,514,173 5,947,680 3,514,173 4,321,990 100.0% 100.0% 5,995,892 4,321,990 4,656,011 100.0% 100.0% 6,081,091


Total 3,555,063 6,007,217 4,372,280 6,064,198 4,710,187 6,153,442


Process Heat


End Use


Comfort Heat


2015/16


Base Year Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate


 Technology
Seasonal 
Efficiency 


(%)


2003/2004 2010/2011
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Exhibit D.14: Economic Potential Forecast, Other Manufacturing Sub Sector, Interior Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 45,498 64,998 45,498 55,957 82.8% 83.7% 79,939 55,957 64,870 82.8% 84.2% 92,671


Standard Efficiency Boiler 68% 9.6% 9.7% 5,331 7,840 3,353 4,124 6.1% 6.4% 6,065 3,031 3,514 4.5% 4.7% 5,168


Near Condensing Boilers 80% 6.1% 7.2% 3,965 4,956 2,494 3,067 4.5% 4.0% 3,834 2,254 2,613 3.3% 3.0% 3,267


Condensing Boiler 92% 0.3% 0.3% 187 203 3,636 4,472 6.6% 5.1% 4,860 6,377 7,393 9.4% 7.3% 8,036


Partly Insulated Distribution System 50% 3.8% 3,087 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 162 0.8% 769 0.8% 892


Total Comfort Heat 100.0% 100.0% 54,981 81,247 54,981 67,620 100.0% 100.0% 95,468 67,620 78,390 100.0% 100.0% 110,034


Standard Efficiency Boiler 68% 30.5% 31.3% 10,479 15,410 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 7.0% 8.4% 2,829 3,537 1,780 2,189 5.3% 5.3% 2,736 1,609 1,865 3.9% 4.0% 2,331


Condensing Boiler 92% 2.0% 2.8% 930 1,011 13,335 16,400 39.8% 34.6% 17,826 17,464 20,246 42.4% 37.5% 22,007


Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 2,362 2,779 1,486 1,827 4.4% 4.2% 2,150 1,343 1,557 3.3% 3.1% 1,832


Partly Insulated Distribution System 50% 3.8% 1,920 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 101 0.9% 478 0.9% 555


Tank-type Water Heating 65% 10.0% 9.8% 3,284 5,053 296 364 0.9% 1.1% 559 127 147 0.3% 0.4% 227


Direct Fired Water Heating 95% 1.0% 1.4% 480 505 3,469 4,266 10.4% 8.7% 4,490 4,502 5,219 10.9% 9.4% 5,494


Miscellaneous Standard Equipment 65% 30.0% 29.4% 9,853 15,158 5,255 6,463 15.7% 19.3% 9,942 4,308 4,995 10.5% 13.1% 7,684


Miscellaneous Efficient Equipment 80% 5.0% 6.0% 2,021 2,526 6,619 8,140 19.8% 19.8% 10,176 10,295 11,934 25.0% 25.4% 14,918


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 1,263 2,526 1,263 1,554 3.8% 6.0% 3,107 1,554 1,801 3.8% 6.1% 3,602


Total Process Heat 100.0% 100.0% 33,501 50,526 41,202 100.0% 100.0% 51,465 41,202 47,765 100.0% 100.0% 58,649


Total 88,483 131,773 108,823 146,933 126,155 168,683


2003/04


Base Year Sub Sector Annual Growth Rate


 Technology
Seasonal 
Efficiency 


(%)


2010/11


Sub Sector Annual Growth Rate


Comfort Heat


Process Heat


End Use
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Exhibit D.15: Economic Potential Forecast, Food Sub Sector, Vancouver Island Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 4,798 6,854 4,798 5,901 100% 100.0% 8,430 5,901 6,841 100% 100.0% 9,772


Total Comfort Heat 100.0% 100.0% 4,798 6,854 4,798 5,901 100.0% 100.0% 8,430 6,841 100.0% 100.0% 9,772


Standard Efficiency Boiler 68% 54.0% 54.1% 34,203 50,299 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 5.0% 5.9% 3,726 4,657 2,344 2,882 3.7% 3.9% 3,603 1,813 2,102 2.3% 2.5% 2,627


Condensing Boiler 92% 1.0% 1.4% 857 931 31,325 38,526 49.6% 45.8% 41,876 38,526 44,662 49.6% 46.2% 48,545


Bundled Standard Boiler Upgrades (burners, control and 
heat recovery)


85% 5.0% 6.3% 3,959 4,657 9,076 11,163 14.4% 14.4% 13,132 12,232 14,180 15.7% 15.9% 16,683


Partly Insulated Distribution System 50% 3.8% 3,540 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 186 1.0% 882 1.0% 1,023


Standard Efficiency Oven 65% 15.0% 14.4% 9,082 13,972 3,424 4,211 5.4% 7.1% 6,478 2,337 2,709 3.0% 4.0% 4,168


Efficient Oven 80% 10.0% 11.8% 7,452 9,315 13,110 16,123 20.7% 22.1% 20,154 17,997 20,863 23.2% 24.8% 26,079


Tank-type Water Heating 65% 5.0% 4.8% 3,027 4,657 272 335 0.4% 0.6% 516 117 136 0.2% 0.2% 209


Direct Fired Water Heating 95% 1.0% 1.4% 885 931 3,640 4,476 5.8% 5.2% 4,712 4,694 5,442 6.0% 5.5% 5,728


Total Process Heat 100.0% 100.0% 63,190 93,146 63,190 77,716 100.0% 100.0% 91,353 77,716 90,094 100.0% 100.0% 105,063


Total 67,988 100,000 83,617 99,782 96,935 114,835


2003/04


Sub Sector Annual Growth Rate


2010/11


 Technology
Seasonal 
Efficiency 


(%)


Process Heat


End Use


Base Year Sub Sector Annual Growth Rate


Comfort Heat


 
 
 


Exhibit D.16: Economic Potential Forecast, Non-Metallic Mineral Sub Sector, Vancouver Island Service Area 
 


2015/16


3.0% 3.0%


Market 
Share as 


Percent of 
Heat Sold 


(%)
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Share as 
Percent 


Useful Heat 
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Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 
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(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 


Useful Heat 
(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Useful Heat 
Without 
Sector 


Growth 
(GJ/Year)


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful Heat 


(%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual 
Heat Sold 
(GJ/year)


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 16,727 23,896 16,727 20,572 100% 100.0% 29,389 20,572 23,849 100% 100% 34,070


Total Comfort Heat 100.0% 100.0% 16,727 23,896 20,572 100% 100.0% 29,389 20,572 23,849 100.0% 100.0% 34,070


Standard Efficiency Boiler 68% 64.5% 63.3% 11,449 16,837 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 10.0% 11.6% 2,088 2,610 1,314 1,616 7.3% 8.0% 2,019 1,187 1,377 5.4% 6.0% 1,721


Condensing Boiler 92% 2.5% 3.3% 600 653 12,050 14,819 66.7% 64.2% 16,108 14,819 17,180 67.3% 65.2% 18,674


Combustion Air Preheat from Exhaust on Standard 
Efficiency Boiler


72% 2.0% 2.1% 376 522 236 291 1.3% 1.6% 404 214 0 0.0% 0.0% 0


Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 2,219 2,610 3,133 3,853 17.3% 18.1% 4,533 4,358 5,053 19.8% 20.7% 5,944


Partly Insulated Distribution System 50% 3.8% 992 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 52 1.0% 247 1.0% 287


Tank-type Water Heating 65% 5.0% 4.7% 848 1,305 76 94 0.4% 0.6% 144 33 38 0.1% 0.2% 59


Direct Fired Water Heating 95% 2.0% 2.7% 496 522 1,268 1,559 7.0% 6.5% 1,642 1,621 1,879 7.4% 6.9% 1,978


Total Process Heat 100% 100.0% 18,077 26,104 18,077 22,232 100.0% 100.0% 25,098 22,232 25,526 100.0% 100.0% 28,661


Total 34,804 50,000 42,805 54,487 49,375 62,731


2010/11


Base Year Sub Sector Annual Growth RateSub Sector Annual Growth Rate


 Technology


2003/04


Seasonal 
Efficiency 


(%)


Comfort Heat


Process Heat


End Use
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Exhibit D.17: Economic Potential Forecast, Wood Sub Sector, Vancouver Island Service Area 
 


3.0% 1.5%


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


Useful 
Heat 


Without 
Sector 
Growth 


(GJ/Year)


Useful 
Heat 


(GJ/year)


Market 
Share as a 
Percent of 


Useful 
Heat (%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Useful Heat 
Without 
Sector 
Growth 


(GJ/Year)


Useful 
Heat 


(GJ/year)


Market 
Share as a 
Percent of 


Useful 
Heat (%)


Market 
Share as a 
Percent of 
Heat Sold 


(%)


Annual Heat 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 1,214 1,735 1,214 1,493 51.0% 53.6% 2,133 1,493 1,609 51.0% 54.5% 2,298


Standard Efficiency Boiler 68% 27.2% 26.9% 642 944 404 496 16.9% 18.3% 730 365 393 12.5% 13.7% 578


Near Condensing Boilers 80% 17.5% 20.4% 486 607 305 376 12.8% 11.8% 470 276 297 9.4% 8.8% 372


Condensing Boiler 92% 1.3% 1.7% 40 43 458 563 19.2% 15.4% 612 795 856 27.1% 22.1% 930


Partly Insulated Distribution System 50% 3.9% 134 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 7 0.8% 33 0.8% 36


Total Comfort Heat 100.0% 100.0% 2,381 3,469 2,381 2,929 100.0% 100.0% 3,978 2,929 3,155 100.0% 100.0% 4,214


Standard Efficiency Boiler 68% 0.9% 1.0% 2,081 3,060 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 0.2% 0.3% 515 644 324 399 0.2% 0.1% 498 293 316 0.1% 0.1% 395


Condensing Boiler 92% 0.0% 0.1% 148 161 3,185 3,918 1.6% 1.2% 4,258 4,446 4,790 1.8% 1.5% 5,206


Combustion Air Preheat from Exhaust on Standard 
Efficiency Boiler


72% 0.0% 0.0% 0 0 0 0 0 0.0% 0.0% 0


Bundled Standard Boiler Upgrades 85% 0.7% 1.0% 2,062 2,426 1,297 1,595 0.6% 0.5% 1,877 1,172 1,263 0.5% 0.4% 1,486


Standard Efficiency Kiln 57% 64.8% 62.5% 127,926 224,431 48,228 59,314 23.6% 29.8% 104,060 32,919 35,464 13.1% 17.6% 62,217


Advanced Kiln Control 60% 3.7% 3.7% 7,589 12,649 2,861 3,519 1.4% 1.7% 5,865 1,953 2,104 0.8% 1.0% 3,507


High Efficiency Kiln 87% 7.6% 11.2% 22,913 26,336 107,338 132,013 52.4% 43.4% 151,739 159,974 172,337 63.5% 55.9% 198,088


Standard Efficiency Veneer Dryer 50% 17.7% 15.0% 30,737 61,475 11,588 14,252 5.7% 8.2% 28,503 7,910 8,521 3.1% 4.8% 17,042


Advanced Veneer Dryer 70% 4.4% 5.2% 10,744 15,349 29,893 36,765 14.6% 15.0% 52,522 43,107 46,439 17.1% 18.7% 66,341


Total Process Heat 100.0% 100.0% 204,716 346,531 204,716 251,774 100.0% 100.0% 349,322 251,774 271,232 100.0% 100.0% 354,281


Total 207,097 350,000 254,703 353,301 274,388 358,495


2010/2011 2015/2016


Base Year Sub Sector Annual Growth Rate Sub Sector Annual Growth Rate
Seasonal 
Efficiency 


(%)


2003/2004


Process Heat


End Use  Technology


Comfort Heat
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Exhibit D.18: Economic Potential Forecast, Other Sub Sector, Vancouver Island Service Area 
 


3.0% 3.0%


Market 
Share as 


Percent of 
GJ Sold (%)


Market 
Share as 
Percent 


Useful GJ 
(%)


Useful Heat 
(GJ/year)


Annual GJ 
Sold 


(GJ/year)


Useful GJ 
Before 
Sector 
Growth


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful GJ


Market 
Share as a 
Percent of 


GJ Sold (%)


Annual GJ 
Sold 


(GJ/year)


Useful GJ 
Before 
Growth


Useful Heat 
(GJ/year)


Market 
Share as a 
Percent of 
Useful GJ


Market 
Share as a 
Percent of 


GJ Sold (%)


Annual GJ 
Sold 


(GJ/year)


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 17,264 24,662 17,264 21,232 82.8% 83.7% 30,332 21,232 24,614 82.8% 84.2% 35,163


Standard Efficiency Boiler 68% 9.6% 9.7% 2,023 2,975 1,272 1,565 6.1% 6.4% 2,301 1,150 1,333 4.5% 4.7% 1,961


Near Condensing Boilers 80% 6.1% 7.2% 1,504 1,881 946 1,164 4.5% 4.0% 1,455 855 992 3.3% 3.0% 1,240


Condensing Boiler 92% 0.3% 0.3% 71 77 1,380 1,697 6.6% 5.1% 1,844 2,420 2,805 9.4% 7.3% 3,049


Partly Insulated Distribution System 50% 3.8% 1,171 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 62 0.8% 292 0.8% 338


Total Comfort Heat 100.0% 100.0% 20,862 30,828 20,862 25,658 100.0% 100.0% 36,224 25,658 29,744 100.0% 100.0% 41,751


Standard Efficiency Boiler 68% 30.5% 31.3% 3,976 5,847 0 0 0.0% 0.0% 0 0 0 0.0% 0.0% 0


Near Condensing Boiler 80% 7.0% 8.4% 1,074 1,342 675 831 5.3% 5.3% 1,038 610 708 3.9% 4.0% 885


Condensing Boiler 92% 2.0% 2.8% 353 383 5,060 6,223 39.8% 34.6% 6,764 6,627 7,682 42.4% 37.5% 8,350


Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 896 1,054 564 693 4.4% 4.2% 816 510 591 3.3% 3.1% 695


Partly Insulated Distribution System 50% 3.8% 729 0.0% 0 0.0% 0


Fully Insulated Distribution System 92% 0.2% 38 0.9% 182 0.9% 210


Tank-type Water Heating 65% 10.0% 9.8% 1,246 1,917 112 138 0.9% 1.1% 212 48 56 0.3% 0.4% 86


Direct Fired Water Heating 95% 1.0% 1.4% 182 192 1,316 1,619 10.4% 8.7% 1,704 1,708 1,980 10.9% 9.4% 2,085


Miscellaneous Standard Equipment 65% 30.0% 29.4% 3,739 5,752 1,994 2,452 15.7% 19.3% 3,773 1,635 1,895 10.5% 13.1% 2,916


Miscellaneous Efficient Equipment 80% 5.0% 6.0% 767 959 2,512 3,089 19.8% 19.8% 3,861 3,906 4,528 25.0% 25.4% 5,661


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 479 959 479 589 3.8% 6.0% 1,179 589 683 3.8% 6.1% 1,367


Total Process Heat 100.0% 100.0% 12,712 19,172 12,712 15,634 100.0% 100.0% 19,528 15,634 18,124 100.0% 100.0% 22,254


Total 33,574 50,000 41,292 55,752 47,868 64,005


2010/2011


Base Year


2003/04


Comfort Heat


Process Heat


2015/2016


Sector Annual Growth RateSector Annual Growth Rate


End Use  Technology
Seasonal 


Efficiency 
(%)
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APPENDIX E: DETAILEDAPPENDIX E: DETAILED  MOST LIKELY ACHIEVA MOST LIKELY ACHIEVA BLE POTENTIAL FORECABLE POTENTIAL FORECAST RESULTSST RESULTS   
 


Exhibit E1: Most Likely Achievable Potential Forecast, Food Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 69.3% 70.7% 170,419 243,456 299,420 299,420 299,420 70.0% 347,110 347,110 347,110 70.2%
Standard Efficiency Boiler 68% 25.4% 25.2% 60,600 89,117 108,646 68,940 100,705 23.5% 125,120 58,742 111,844 22.6%
Near Condensing Boilers 80% 3.1% 3.6% 8,603 10,753 13,984 8,319 12,851 3.0% 16,870 7,088 14,914 3.0%
Condensing Boiler 92% 0.4% 0.5% 1,270 1,380 1,746 36,782 8,753 2.0% 2,065 60,914 13,835 2.8%
Partly Insulated Distribution System 50% 1.7% 6,084 6,696 0 5,357 1.3% 6,932 0 5,546 1.1%
Fully Insulated Distribution System 92% 0.1% 320 512 1,516 713 0.2% 712 1,758 921 0.2%
Total Comfort Heat 100.0% 100.0% 240,892 351,111 431,004 414,978 427,799 100.0% 498,809 475,612 494,170 100.0%
Standard Efficiency Boiler 68% 44.0% 40.9% 1,849,600 2,720,000 2,848,889 0 627,119 9.2% 2,790,095 0 146,172 1.9%
Near Condensing Boiler 80% 8.7% 9.5% 427,825 534,781 695,441 413,701 1,584,409 23.1% 838,975 352,501 2,046,791 26.2%
Condensing Boiler 92% 13.4% 16.9% 762,198 828,476 1,047,796 2,682,712 1,864,043 27.2% 1,239,171 3,187,359 2,088,068 26.7%
Bundled Standard Boiler Upgrades 85% 17.0% 19.7% 891,944 1,049,345 1,587,229 1,654,622 1,587,229 23.2% 2,133,103 1,918,161 2,133,103 27.3%
Partly Insulated Distribution System 50% 3.8% 234,698 258,340 0 105,920 1.5% 267,442 0 109,651 1.4%
Fully Insulated Distribution System 92% 0.2% 12,353 19,750 58,489 42,606 0.6% 27,474 67,805 51,269 0.7%
Direct Fired Heating 90% 1.9% 2.3% 105,235 116,928 175,556 844,134 229,647 3.4% 259,746 1,012,734 316,000 4.0%
Radiant Tube Heating 70% 0.0% 0.0% 984 1,405 1,790 1,087 1,790 0.0% 2,180 926 2,180 0.0%
Standard Efficiency Oven 65% 4.3% 3.8% 171,774 264,268 274,952 122,531 244,468 3.6% 285,001 78,836 243,768 3.1%
Efficient Oven 80% 3.7% 4.1% 184,435 230,543 324,216 448,058 348,985 5.1% 403,272 570,781 436,774 5.6%
Tank-type Water Heating 65% 2.0% 1.8% 81,821 125,878 148,474 13,933 121,566 1.8% 174,636 5,653 140,839 1.8%
Direct Fired Water Heating 95% 0.7% 0.9% 41,163 43,329 57,628 149,682 76,039 1.1% 65,087 180,706 88,211 1.1%
Heat Loss from Not Using Pinch Technology 0.2% 14,250 17,525 0 14,020 0.2% 20,317 0 16,253 0.2%
Total Process Heat 100.0% 100.0% 4,516,978 6,176,255 7,457,586 6,388,951 6,847,839 100.0% 8,506,499 7,375,463 7,819,081 100.0%


Total 4,757,870 6,527,366 7,888,590 6,803,929 7,275,638 9,005,308 7,851,075 8,313,251


Most Likely 
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Heat Sold (%)


Most Likely 
Achievable 
Heat Sold 
(GJ/yr)


Most Likely 
Achievable 


Market Share 
as a Percent of 
Heat Sold (%)


2015/16
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Exhibit E2: Most Likely Achievable Potential Forecast, Chemical Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 3,270 4,671 5,745 5,745 5,745 100.0% 6,660 6,660 6,660 100.0%
Total Comfort Heat 100.0% 100.0% 3,270 4,671 5,745 5,745 5,745 100.0% 6,660 6,660 6,660 100.0%
Standard Efficiency Boiler 68% 60.8% 66.1% 191,198 281,173 316,638 0 241,751 46.3% 338,712 0 236,965 40.3%
Near Condensing Boiler 80% 10.0% 12.8% 36,996 46,246 60,139 35,775 123,793 23.7% 72,551 30,483 159,036 27.0%
Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 60,929 71,681 108,423 384,664 108,423 20.8% 145,712 456,275 145,712 24.8%
Partly Insulated Distribution System 50% 3.8% 17,573 19,344 0 7,931 1.5% 20,070 0 8,229 1.4%
Fully Insulated Distribution System 92% 0.2% 925 1,479 4,379 3,190 0.6% 2,229 5,077 3,909 0.7%
Heat Loss from Not Using Pinch Technology 9.7% 44,858 46,048 0 36,838 7.1% 42,688 0 34,150 5.8%
Total Process Heat 100.0% 100.0% 289,123 462,456 552,070 424,819 521,926 100.0% 621,961 491,835 588,001 100.0%


Total 292,393 467,127 557,815 430,564 527,671 628,621 498,495 594,661
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Exhibit E3: Most Likely Achievable Potential Forecast, Fabricated Metal Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 125,104 178,720 219,803 219,803 219,803 100.0% 254,812 254,812 254,812 100.0%
Total Comfort Heat 100.0% 100.0% 125,104 178,720 219,803 219,803 219,803 100.0% 254,812 254,812 254,812 100.0%


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Standard Efficiency Furnace 25% 66.0% 57.9% 93,472 373,888 410,111 173,358 362,760 55.1% 429,080 111,538 365,572 49.2%
Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 67,980 169,949 240,094 388,064 269,688 40.9% 307,304 505,767 346,996 46.7%
Standard Furnace Insulation 25% 3.1% 17,561 18,791 0 15,032 2.3% 18,952 0 15,161 2.0%
Ceramic Fibre Furnace Insulation 40% 0.9% 5,098 8,026 24,629 11,347 1.7% 11,072 28,552 14,568 2.0%
Total Process Heat 100.0% 100.0% 161,452 566,497 677,021 586,051 658,827 100.0% 766,408 645,857 742,298 100.0%


Total 286,556 745,217 896,824 805,854 878,630 1,021,220 900,669 997,109
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Exhibit E4: Most Likely Achievable Potential Forecast, Non-Metallic Minerals Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 133,662 190,945 234,838 234,838 234,838 100.0% 272,242 272,242 272,242 100.0%
Total Comfort Heat 100.0% 100.0% 133,662 190,945 234,838 234,838 234,838 100.0% 272,242 272,242 272,242 100.0%
Standard Efficiency Boiler 68% 64.5% 63.2% 176,538 259,615 301,254 0 167,203 37.1% 331,881 0 170,371 32.9%
Near Condensing Boiler 80% 10.0% 11.5% 32,200 40,250 52,343 31,137 109,146 24.2% 63,146 26,531 140,322 27.1%
Condensing Boiler 92% 2.5% 3.3% 9,258 10,063 12,726 248,375 64,883 14.4% 15,051 287,935 69,293 13.4%
Combustion Air Preheat from Exhaust on Standard Efficiency 78% 2.0% 2.2% 6,279 8,050 9,901 6,227 6,227 1.4% 11,477 5,306 8,264 1.6%
Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 34,213 40,250 60,882 69,900 60,882 13.5% 81,821 91,656 81,821 15.8%
Partly Insulated Distribution System 50% 3.8% 15,295 16,836 0 6,903 1.5% 17,468 0 7,162 1.4%
Fully Insulated Distribution System 92% 0.2% 805 1,287 3,812 2,777 0.6% 1,940 4,419 3,402 0.7%
Tank-type Water Heating 65% 5.0% 4.7% 13,081 20,125 22,600 2,228 18,525 4.1% 24,194 904 19,536 3.8%
Direct Fired Water Heating 95% 2.0% 2.7% 7,648 8,050 11,373 25,312 14,160 3.1% 14,556 30,492 17,743 3.4%
Total Process Heat 100.0% 100.0% 279,217 402,504 489,202 386,991 450,706 100.0% 561,533 447,243 517,915 100.0%


Total 412,879 593,449 724,040 621,829 685,544 833,775 719,485 790,157
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Exhibit E5: Most Likely Achievable Potential Forecast, Paper Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 14,291 20,416 25,108 25,108 25,108 52.5% 29,108 29,108 29,108 52.7%
Standard Efficiency Boiler 68% 27.3% 27.0% 7,566 11,126 13,067 8,607 12,175 25.4% 14,613 7,334 13,157 23.8%
Near Condensing Boilers 80% 17.5% 20.4% 5,716 7,145 9,292 5,528 8,539 17.8% 11,210 4,710 9,910 17.9%
Condensing Boiler 92% 1.3% 1.7% 470 510 646 7,215 1,959 4.1% 763 11,795 2,970 5.4%
Partly Insulated Distribution System 50% 3.8% 1,552 0 0 0 0.0% 0 0 0 0.0%
Fully Insulated Distribution System 92% 0.2% 82 0 387 77 0.2% 0 448 90 0.2%
Total Comfort Heat 100.0% 100.0% 28,043 40,831 48,113 46,845 47,860 100.0% 55,694 53,395 55,234 100.0%
Standard Efficiency Boiler 68% 22.8% 22.9% 64,577 94,966 69,942 0 19,471 4.2% 35,106 0 1,250 0.2%
Near Condensing Boiler 80% 7.5% 8.9% 25,046 31,308 40,713 24,219 84,376 18.0% 49,116 20,636 78,778 14.9%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 0.8% 0.9% 2,442 3,131 3,850 2,422 2,772 0.6% 4,464 2,064 3,214 0.6%
Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 106,446 125,231 189,422 262,110 189,422 40.5% 254,568 311,490 254,568 48.2%
Partly Insulated Distribution System 50% 3.8% 15,863 17,460 0 7,159 1.5% 18,116 0 7,428 1.4%
Fully Insulated Distribution System 92% 0.2% 835 1,335 3,953 2,880 0.6% 2,012 4,583 3,529 0.7%
Heat Loss from Not Using Pinch Technology 10.0% 41,744 43,336 0 34,669 7.4% 40,236 0 32,189 6.1%
Steam Paper Drying 80% 23.0% 27.2% 76,808 96,010 116,414 62,701 105,672 22.6% 133,403 48,337 116,390 22.0%
Direct Fired Paper Drying 87% 2.0% 2.6% 7,288 8,349 11,795 61,017 21,639 4.6% 15,096 93,049 30,687 5.8%
Total Process Heat 100.0% 100.0% 282,608 417,435 494,269 416,422 468,060 100.0% 552,117 480,159 528,031 100.0%


Total 310,650 458,266 542,382 463,267 515,919 607,810 533,554 583,265
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Exhibit E6: Most Likely Achievable Potential, Wood Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 72,768 103,954 127,850 127,850 127,850 50.9% 137,731 137,731 137,731 51.2%
Standard Efficiency Boiler 68% 27.3% 27.0% 38,525 56,655 66,536 43,828 61,994 24.7% 69,144 34,703 62,256 23.2%
Near Condensing Boilers 80% 17.5% 20.4% 29,107 36,384 47,314 28,146 43,481 17.3% 53,043 22,286 46,891 17.4%
Condensing Boiler 92% 1.3% 1.7% 2,391 2,599 3,287 36,739 9,977 4.0% 3,612 55,814 14,053 5.2%
Partly Insulated Distribution System 50% 3.8% 7,901 8,696 0 6,957 2.8% 8,385 0 6,708 2.5%
Fully Insulated Distribution System 92% 0.2% 416 665 1,969 926 0.4% 931 2,121 1,169 0.4%
Total Comfort Heat 100.0% 100.0% 142,791 207,908 254,349 238,532 251,186 100.0% 272,846 252,655 268,808 100.0%
Standard Efficiency Boiler 68% 15.5% 16.7% 56,024 82,388 91,543 0 43,965 7.1% 89,767 0 32,912 5.0%
Near Condensing Boiler 80% 2.3% 2.9% 9,764 12,206 15,872 9,442 35,543 5.8% 17,794 8,045 44,520 6.8%
Condensing Boiler 92% 0.6% 0.8% 2,807 3,051 3,859 93,780 21,920 3.6% 4,241 108,352 23,025 3.5%
Bundled Standard Boiler Upgrades 85% 4.6% 6.2% 20,749 24,411 36,924 18,884 36,924 6.0% 46,113 16,091 46,113 7.0%
Standard Efficiency Kiln 57% 67.5% 61.0% 204,178 358,207 430,819 166,087 369,931 60.0% 455,492 99,302 377,131 57.5%
Advanced Kiln Control 60% 2.0% 1.9% 6,368 10,614 17,177 4,921 14,358 2.3% 22,514 2,942 18,208 2.8%
High Efficiency Kiln 87% 7.5% 10.4% 34,627 39,801 52,481 234,378 94,317 15.3% 59,421 306,284 113,731 17.3%
Total Process Heat 100.0% 100.0% 334,518 530,677 648,675 527,493 616,959 100.0% 695,343 541,017 655,639 100.0%


Total 477,309 738,585 903,024 136,999 868,144 968,189 793,673 924,447
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Exhibit E7: Most Likely Achievable Potential, Other Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 169,054 241,506 297,021 297,021 297,021 81.0% 344,329 344,329 344,329 81.3%
Standard Efficiency Boiler 68% 9.6% 9.7% 19,809 29,132 34,264 22,536 31,919 8.7% 38,364 19,202 34,532 8.2%
Near Condensing Boilers 80% 6.1% 7.2% 14,732 18,415 23,947 14,246 22,007 6.0% 28,890 12,138 25,539 6.0%
Condensing Boiler 92% 0.3% 0.3% 694 755 954 18,059 4,375 1.2% 1,129 29,858 6,875 1.6%
Partly Insulated Distribution System 50% 3.8% 11,472 12,627 0 10,102 2.8% 13,101 0 10,481 2.5%
Fully Insulated Distribution System 92% 0.2% 604 965 2,859 1,344 0.4% 1,455 3,314 1,827 0.4%
Total Comfort Heat 100.0% 100.0% 204,290 301,882 369,780 354,721 366,768 100.0% 427,268 408,842 423,583 100.0%
Standard Efficiency Boiler 68% 30.5% 31.3% 173,681 255,413 292,194 0 145,681 15.2% 317,758 0 142,675 13.0%
Near Condensing Boiler 80% 7.0% 8.4% 46,896 58,619 76,230 45,347 136,804 14.3% 91,963 38,639 174,264 15.8%
Condensing Boiler 92% 2.0% 2.8% 15,409 16,748 21,182 295,453 76,801 8.0% 25,051 364,738 82,895 7.5%
Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 39,149 46,058 69,667 35,630 69,667 7.3% 93,627 30,359 93,627 8.5%
Partly Insulated Distribution System 50% 3.8% 31,822 35,028 0 14,361 1.5% 36,343 0 14,901 1.4%
Fully Insulated Distribution System 92% 0.2% 1,675 2,678 7,930 5,777 0.6% 4,036 9,193 7,079 0.6%
Tank-type Water Heating 65% 10.0% 9.8% 54,432 83,742 100,754 9,269 82,457 8.6% 114,715 3,761 92,524 8.4%
Direct Fired Water Heating 95% 1.0% 1.4% 7,955 8,374 11,831 74,425 24,350 2.5% 15,142 91,058 30,326 2.8%
Miscellaneous Standard Equipment 65% 30.0% 29.4% 163,297 251,226 288,953 164,787 264,120 27.5% 314,028 127,356 276,693 25.1%
Miscellaneous Efficient Equipment 80% 5.0% 6.0% 33,497 41,871 67,765 168,650 87,942 9.2% 95,578 247,249 125,913 11.4%
Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 20,936 41,871 51,496 51,496 51,496 5.4% 59,698 59,698 59,698 5.4%
Total Process Heat 100.0% 100.0% 555,251 837,420 1,017,777 852,989 959,456 100.0% 1,167,939 972,053 1,100,593 100.0%


Total 759,541 1,139,302 1,387,557 1,207,710 1,326,224 1,595,207 1,380,895 1,524,176
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Exhibit E8: Most Likely Achievable Potential Forecast, Food Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 69.3% 96.2% 29,330 41,900 51,531 51,531 51,531 96.0% 59,739 59,739 59,739 96.1%
Standard Efficiency Boiler 68% 25.4% 3.6% 1,087 1,598 1,960 1,236 1,815 3.4% 2,267 1,053 2,024 3.3%
Near Condensing Boilers 80% 3.1% 0.2% 48 60 78 46 71 0.1% 94 39 83 0.1%
Condensing Boiler 92% 0.4% 0.0% 14 15 19 581 131 0.2% 22 967 211 0.3%
Partly Insulated Distribution System 50% 1.7% 114 125 0 100 0.2% 129 0 103 0.2%
Fully Insulated Distribution System 92% 0.1% 6 10 28 13 0.0% 13 33 17 0.0%


Total Comfort Heat 100.0% 100.0% 30,478 43,692 53,722 53,423 53,662 100.0% 62,265 61,831 62,178 100.0%
Standard Efficiency Boiler 68% 44.0% 50.7% 209,051 307,428 338,338 0 45,118 7.0% 351,782 0 1,919 0.3%
Near Condensing Boiler 80% 8.7% 10.8% 44,434 55,543 72,229 42,967 176,776 27.6% 87,137 0 191,635 26.3%
Condensing Boiler 92% 13.4% 13.7% 56,458 61,368 77,613 260,135 194,442 30.3% 91,789 309,603 248,512 34.1%
Bundled Standard Boiler Upgrades 85% 17.0% 17.2% 70,807 83,302 126,002 145,699 126,002 19.6% 169,336 168,905 169,336 23.2%


Partly Insulated Distribution System 50% 3.8% 22,563 24,836 0 13,660 2.1% 25,711 0 14,141 1.9%
Fully Insulated Distribution System 92% 0.2% 1,188 1,899 5,623 3,575 0.6% 2,641 6,519 4,386 0.6%
Direct Fired Heating 90% 1.9% 1.7% 6,899 7,665 11,553 88,050 20,742 3.2% 17,094 105,611 28,342 3.9%
Radiant Tube Heating 70% 0.0% 0.0% 63 90 114 69 114 0.0% 139 59 139 0.0%
Standard Efficiency Oven 65% 4.3% 1.8% 7,410 11,399 12,775 5,285 11,277 1.8% 13,716 3,401 11,653 1.6%
Efficient Oven 80% 3.7% 2.2% 9,120 11,399 15,031 21,116 16,248 2.5% 18,314 26,695 19,990 2.7%


Tank-type Water Heating 65% 2.0% 0.9% 3,705 5,700 6,714 631 5,498 0.9% 7,524 256 6,070 0.8%
Direct Fired Water Heating 95% 0.7% 1.1% 4,381 4,611 5,873 10,036 6,706 1.0% 6,987 11,959 7,981 1.1%
Heat Loss from Not Using Pinch Technology 0.2% 21,517 26,463 0 21,170 3.3% 30,678 0 24,542 3.4%
Total Process Heat 100.0% 100.0% 412,326 593,773 719,441 579,613 641,328 100.0% 822,848 633,008 728,647 100.0%


Total 442,804 637,465 773,164 633,037 694,990 885,112 694,840 790,825
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Exhibit E9: Most Likely Achievable Potential Forecast, Chemical Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 1,589 2,270 2,792 2,792 2,792 100.0% 3,236 3,236 3,236 100.0%


Total Comfort Heat 100.0% 100.0% 1,589 2,270 2,792 2,792 2,792 100.0% 3,236 3,236 3,236 100.0%
Standard Efficiency Boiler 68% 60.8% 66.1% 92,914 136,639 153,873 0 101,333 40.2% 164,600 0 80,080 28.4%


Near Condensing Boiler 80% 10.0% 12.8% 17,979 22,474 29,225 17,385 73,884 29.3% 35,257 14,813 107,099 38.0%
Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 29,609 34,834 52,689 186,931 52,689 20.9% 70,810 221,731 70,810 25.1%


Partly Insulated Distribution System 50% 3.8% 8,540 9,400 0 5,170 2.0% 9,753 0 5,364 1.9%
Fully Insulated Distribution System 92% 0.2% 449 719 2,128 1,353 0.5% 1,083 2,467 1,706 0.6%


Heat Loss from Not Using Pinch Technology 9.7% 21,799 22,377 0 17,902 7.1% 20,745 0 16,596 5.9%
Total Process Heat 100.0% 100.0% 140,502 224,735 268,284 206,445 252,332 100.0% 302,248 239,012 281,655 100.0%


Total 142,091 227,005 271,076 209,237 255,123 305,485 242,248 284,892
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Exhibit E10: Most Likely Achievable Potential Forecast, Fabricated Metal Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 14,525 20,750 25,520 25,520 25,520 100.0% 29,585 29,585 29,585 100.0%
Total Comfort Heat 100.0% 100.0% 14,525 20,750 25,520 25,520 25,520 100.0% 29,585 29,585 29,585 100.0%


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%


Standard Efficiency Furnace 25% 66.0% 57.9% 4,057 16,229 17,801 7,525 15,746 55.1% 18,624 4,841 15,868 49.2%
Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 2,951 7,377 10,421 16,844 11,706 40.9% 13,339 21,953 15,061 46.7%


Standard Furnace Insulation 25% 3.1% 762 816 0 652 2.3% 823 0 658 2.0%


Ceramic Fibre Furnace Insulation 40% 0.9% 221 354 1,069 497 1.7% 488 1,239 638 2.0%
Total Process Heat 100.0% 100.0% 7,008 24,589 29,392 25,438 28,601 100.0% 33,274 28,034 32,226 100.0%


Total 21,533 45,339 54,912 50,958 54,121 62,858 57,618 61,810
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Exhibit E11: Most Likely Achievable Potential Forecast, Non-Metallic Minerals Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 64,607 92,295 113,511 113,511 113,511 100.0% 131,591 131,591 131,591 100.0%
Total Comfort Heat 100.0% 100.0% 64,607 92,295 113,511 113,511 113,511 100.0% 131,591 131,591 131,591 100.0%
Standard Efficiency Boiler 68% 64.5% 63.2% 44,221 65,031 75,462 0 30,437 27.4% 83,133 0 25,393 20.1%
Near Condensing Boiler 80% 10.0% 11.5% 8,066 10,082 13,111 7,800 30,571 27.5% 15,817 6,646 35,393 28.1%
Condensing Boiler 92% 2.5% 3.3% 2,319 2,521 3,188 62,216 21,903 19.7% 3,770 72,125 29,238 23.2%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 2.0% 2.2% 1,573 2,016 2,480 1,560 1,560 1.4% 2,875 1,329 2,875 2.3%
Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 8,570 10,082 15,251 17,509 15,251 13.7% 20,495 22,959 20,495 16.2%
Partly Insulated Distribution System 50% 3.8% 3,831 4,217 0 2,319 2.1% 4,366 0 2,401 1.9%
Fully Insulated Distribution System 92% 0.2% 202 322 955 607 0.5% 449 1,107 745 0.6%
Tank-type Water Heating 65% 5.0% 4.7% 3,277 5,041 6,200 558 5,072 4.6% 7,188 226 5,795 4.6%
Direct Fired Water Heating 95% 2.0% 2.7% 1,916 2,016 2,480 6,340 3,252 2.9% 2,875 7,638 3,828 3.0%
Total Process Heat 100.0% 100.0% 69,942 100,824 122,711 96,938 110,972 100.0% 140,968 112,031 126,164 100.0%


Total 134,548 193,119 236,223 210,449 224,483 272,559 243,621 257,754
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Exhibit E12: Most Likely Achievable Potential Forecast, Paper Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 4,674 6,678 8,212 8,212 8,212 50.9% 9,521 9,521 9,521 51.3%
Standard Efficiency Boiler 68% 27.3% 27.0% 2,475 3,639 4,274 2,815 3,982 24.7% 4,780 2,399 4,303 23.2%
Near Condensing Boilers 80% 17.5% 20.4% 1,870 2,337 3,039 1,808 2,793 17.3% 3,667 1,541 3,241 17.4%
Condensing Boiler 92% 1.3% 1.7% 154 167 211 2,360 641 4.0% 250 3,858 971 5.2%
Partly Insulated Distribution System 50% 3.8% 507 559 0 447 2.8% 578 0 463 2.5%
Fully Insulated Distribution System 92% 0.2% 27 43 126 59 0.4% 59 147 77 0.4%
Total Comfort Heat 100.0% 100.0% 9,172 13,355 16,338 15,322 16,135 100.0% 18,854 17,465 18,576 100.0%
Standard Efficiency Boiler 68% 22.8% 22.9% 8,423 12,386 9,122 0 1,026 1.7% 4,579 0 1,966 2.8%
Near Condensing Boiler 80% 7.5% 8.9% 3,267 4,083 5,310 3,159 12,292 20.2% 6,406 2,692 8,583 12.4%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 0.8% 0.9% 319 408 502 0 362 0.6% 582 0 582 0.8%
Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 13,883 16,334 24,706 34,186 24,706 40.6% 33,203 40,545 33,203 48.0%
Partly Insulated Distribution System 50% 3.8% 2,069 2,277 0 1,253 2.1% 2,358 0 1,297 1.9%
Fully Insulated Distribution System 92% 0.2% 109 174 516 328 0.5% 242 598 402 0.6%
Heat Loss from Not Using Pinch Technology 10.0% 5,445 5,354 0 4,283 7.0% 4,923 0 3,938 5.7%
Steam Paper Drying 80% 23.0% 27.2% 10,018 12,522 15,184 8,178 13,782 22.6% 17,399 6,304 15,180 22.0%
Direct Fired Paper Drying 87% 2.0% 2.6% 951 1,089 1,538 7,958 2,822 4.6% 1,969 12,136 4,002 5.8%
Total Process Heat 100.0% 100.0% 36,860 54,445 64,168 53,997 60,853 100.0% 71,661 62,275 69,154 100.0%


Total 46,032 67,800 80,506 69,319 76,988 90,515 79,739 87,730
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Exhibit E13: Most Likely Achievable Potential Forecast, Wood Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 20,838 29,769 36,612 36,612 36,612 50.9% 39,441 39,441 39,441 51.3%
Standard Efficiency Boiler 68% 27.3% 27.0% 11,032 16,224 19,053 12,551 17,753 24.7% 19,800 9,938 17,828 23.2%


Near Condensing Boilers 80% 17.5% 20.4% 8,335 10,419 13,549 8,060 12,451 17.3% 15,189 6,382 13,428 17.4%
Condensing Boiler 92% 1.3% 1.7% 685 744 941 10,521 2,857 4.0% 1,034 15,983 4,024 5.2%
Partly Insulated Distribution System 50% 3.8% 2,262 2,490 0 1,992 2.8% 2,396 0 1,917 2.5%


Fully Insulated Distribution System 92% 0.2% 119 190 564 265 0.4% 246 607 318 0.4%
Total Comfort Heat 100.0% 100.0% 40,890 59,537 72,836 68,307 71,930 100.0% 78,107 72,351 76,956 100.0%
Standard Efficiency Boiler 68% 15.5% 1.0% 35,637 52,407 47,774 0 3,516 0.1% 36,272 0 2,530 0.0%


Near Condensing Boiler 80% 2.3% 0.3% 8,847 11,058 14,380 8,555 29,914 0.5% 16,122 6,774 33,538 0.5%
Condensing Boiler 92% 0.6% 0.1% 2,543 2,765 3,496 74,075 22,701 0.3% 3,843 90,949 13,638 0.2%


Bundled Standard Boiler Upgrades 85% 4.6% 1.1% 37,598 44,233 66,907 34,218 66,907 1.0% 83,558 27,094 83,558 1.2%
Standard Efficiency Kiln 57% 67.5% 62.5% 2,195,526 3,851,799 4,587,345 1,785,935 3,074,583 46.5% 4,805,657 1,067,797 2,861,970 41.4%
Advanced Kiln Control 60% 2.0% 3.7% 130,260 217,100 351,362 100,661 215,984 3.3% 460,523 60,185 252,347 3.6%


High Efficiency Kiln 87% 7.5% 11.2% 392,479 451,125 594,850 2,603,153 1,679,333 25.4% 673,510 3,398,549 2,090,530 30.2%
Standard Efficiency Veneer Dryer 50% 0.0% 15.0% 526,877 1,053,754 1,072,031 488,586 937,839 14.2% 957,649 292,122 804,578 11.6%
Advanced Veneer Dryer 70% 0.0% 5.2% 184,407 263,438 483,962 900,709 579,814 8.8% 662,246 1,137,622 771,582 11.2%


Total Process Heat 100.0% 100.0% 3,514,173 5,947,680 7,222,107 5,995,892 6,610,592 100.0% 7,699,380 6,081,091 6,914,271 100.0%
Total 3,555,063 6,007,217 7,294,943 6,064,198 6,682,522 7,777,487 6,153,442 6,991,227
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Exhibit E14: Most Likely Achievable Potential Forecast, Other Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 45,498 64,998 79,939 79,939 79,939 81.0% 92,671 92,671 92,671 81.3%


Standard Efficiency Boiler 68% 9.6% 9.7% 5,331 7,840 9,222 6,065 8,590 8.7% 10,325 5,168 9,294 8.2%
Near Condensing Boilers 80% 6.1% 7.2% 3,965 4,956 6,445 3,834 5,923 6.0% 7,775 3,267 6,874 6.0%


Condensing Boiler 92% 0.3% 0.3% 187 203 257 4,860 1,178 1.2% 304 8,036 1,850 1.6%
Partly Insulated Distribution System 50% 3.8% 3,087 3,398 0 2,719 2.8% 3,518 0 2,815 2.5%


Fully Insulated Distribution System 92% 0.2% 162 260 769 362 0.4% 361 892 468 0.4%
Total Comfort Heat 100.0% 100.0% 54,981 81,247 99,521 95,468 98,710 100.0% 114,955 110,034 113,970 100.0%


Standard Efficiency Boiler 68% 30.5% 31.3% 10,479 15,410 17,630 0 5,872 10.2% 19,172 0 11,310 16.9%
Near Condensing Boiler 80% 7.0% 8.4% 2,829 3,537 4,599 2,736 9,076 15.8% 5,549 2,331 7,726 11.5%


Condensing Boiler 92% 2.0% 2.8% 930 1,011 1,278 17,826 6,076 10.6% 1,511 22,007 5,430 8.1%
Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 2,362 2,779 4,203 2,150 4,203 7.3% 5,649 1,832 5,649 8.4%


Partly Insulated Distribution System 50% 3.8% 1,920 2,113 0 1,162 2.0% 2,188 0 1,203 1.8%
Fully Insulated Distribution System 92% 0.2% 101 162 478 304 0.5% 225 555 373 0.6%


Tank-type Water Heating 65% 10.0% 9.8% 3,284 5,053 6,079 559 4,975 8.7% 6,921 227 5,582 8.3%
Direct Fired Water Heating 95% 1.0% 1.4% 480 505 714 4,490 1,469 2.6% 914 5,494 1,830 2.7%


Miscellaneous Standard Equipment 65% 30.0% 29.4% 9,853 15,158 17,434 9,942 15,936 27.7% 18,947 7,684 16,694 24.9%
Miscellaneous Efficient Equipment 80% 5.0% 6.0% 2,021 2,526 4,089 10,176 5,306 9.2% 5,767 14,918 7,597 11.3%


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 1,263 2,526 3,107 3,107 3,107 5.4% 3,602 3,602 3,602 5.4%
Total Process Heat 100.0% 100.0% 33,501 50,526 61,408 51,465 57,487 100.0% 70,444 58,649 66,996 100.0%


Total 88,483 131,773 160,929 146,933 156,197 185,399 168,683 180,967
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Exhibit E15: Most Likely Achievable Potential Forecast, Food Sub Sector, Vancouver Island Service Area 
  


Air Handling Units and Unit Heaters 70% 69.3% 100.0% 4,798 6,854 8,430 8,430 8,430 100.0% 9,772 9,772 9,772 100.0%
Standard Efficiency Boiler 68% 25.4% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Near Condensing Boilers 80% 3.1% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%


Condensing Boiler 92% 0.4% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Partly Insulated Distribution System 50% 1.7% 0 0 0 0 0.0% 0 0 0 0.0%
Fully Insulated Distribution System 92% 0.1% 0 0 0 0 0.0% 0 0 0 0.0%
Total Comfort Heat 100.0% 100.0% 4,798 6,854 8,430 8,430 8,430 100.0% 9,772 9,772 9,772 100.0%
Standard Efficiency Boiler 68% 44.0% 54.1% 34,203 50,299 59,785 0 38,597 36.4% 67,308 0 46,041 37.7%


Near Condensing Boiler 80% 8.7% 5.9% 3,726 4,657 6,056 3,603 15,072 14.2% 7,306 2,627 13,527 11.1%
Condensing Boiler 92% 13.4% 1.4% 857 931 1,178 41,876 8,999 8.5% 1,393 48,545 11,704 9.6%
Bundled Standard Boiler Upgrades 85% 17.0% 6.3% 3,959 4,657 7,045 13,132 7,045 6.6% 9,467 16,683 9,467 7.7%
Partly Insulated Distribution System 50% 3.8% 3,540 3,896 0 1,597 1.5% 4,042 0 2,223 1.8%
Fully Insulated Distribution System 92% 0.2% 186 298 882 643 0.6% 449 1,023 707 0.6%


Direct Fired Heating 90% 1.9% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Standard Efficiency Oven 65% 4.3% 14.4% 9,082 13,972 12,729 6,478 11,479 10.8% 10,097 4,168 8,911 7.3%
Efficient Oven 80% 3.7% 11.8% 7,452 9,315 15,075 20,154 16,091 15.2% 21,262 26,079 22,226 18.2%
Tank-type Water Heating 65% 2.0% 4.8% 3,027 4,657 5,479 516 4,486 4.2% 6,120 209 4,937 4.0%


Direct Fired Water Heating 95% 0.7% 1.4% 885 931 1,316 4,712 1,995 1.9% 1,684 5,728 2,493 2.0%
Heat Loss from Not Using Pinch Technology 0.2% 0 0 0 0 0.0% 0 0 0 0.0%
Total Process Heat 100.0% 100.0% 63,190 93,146 112,857 91,353 106,004 100.0% 129,129 105,063 122,236 100.0%


Total 67,988 100,000 121,287 99,782 114,433 138,901 114,835 132,008
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Exhibit E16: Most Likely Achievable Potential Forecast, Non-Metallic Minerals Sub Sector, Vancouver Island Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 16,727 23,896 29,389 29,389 29,389 100.0% 34,070 34,070 34,070 100.0%


Total Comfort Heat 100.0% 100.0% 16,727 23,896 29,389 29,389 29,389 100.0% 34,070 34,070 34,070 100.0%
Standard Efficiency Boiler 68% 64.5% 63.2% 11,449 16,837 19,538 0 12,963 43.5% 21,524 0 9,374 28.1%


Near Condensing Boiler 80% 10.0% 11.5% 2,088 2,610 3,395 2,019 5,752 19.3% 4,095 1,721 10,471 31.4%
Condensing Boiler 92% 2.5% 3.3% 600 653 825 16,108 3,593 12.1% 976 18,674 4,364 13.1%


Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 2.0% 2.2% 407 522 642 404 642 2.2% 744 0 744 2.2%
Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 2,219 2,610 3,948 4,533 3,948 13.3% 5,306 5,944 5,306 15.9%


Partly Insulated Distribution System 50% 3.8% 992 1,092 0 601 2.0% 1,133 0 464 1.4%
Fully Insulated Distribution System 92% 0.2% 52 83 247 157 0.5% 126 287 221 0.7%


Tank-type Water Heating 65% 5.0% 4.7% 848 1,305 1,466 144 1,201 4.0% 1,569 59 1,267 3.8%
Direct Fired Water Heating 95% 2.0% 2.7% 496 522 738 1,642 918 3.1% 944 1,978 1,151 3.4%


Total Process Heat 100.0% 100.0% 18,108 26,104 31,727 25,098 29,776 100.0% 36,418 28,661 33,362 100.0%


Total 34,836 50,000 61,116 54,487 59,165 70,488 62,731 67,432
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Exhibit E17: Most Likely Achievable Potential Forecast, Wood Sub Sector, Vancouver Island Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 1,214 1,735 2,133 2,133 2,133 50.9% 2,298 2,298 2,298 51.2%


Standard Efficiency Boiler 68% 27.3% 26.9% 642 944 1,108 730 1,032 24.6% 1,151 578 1,037 23.1%
Near Condensing Boilers 80% 17.5% 20.4% 486 607 789 470 725 17.3% 885 372 782 17.4%
Condensing Boiler 92% 1.3% 1.7% 40 43 55 612 166 4.0% 60 930 234 5.2%


Partly Insulated Distribution System 50% 3.8% 134 147 0 118 2.8% 142 0 113 2.5%
Fully Insulated Distribution System 92% 0.2% 7 11 33 16 0.4% 16 36 20 0.4%


Total Comfort Heat 100.0% 100.0% 2,381 3,469 4,244 3,978 4,191 100.0% 4,552 4,214 4,484 100.0%
Standard Efficiency Boiler 68% 15.5% 1.0% 2,081 3,060 2,846 0 75 0.0% 2,823 0 180 0.0%
Near Condensing Boiler 80% 2.3% 0.3% 515 644 838 498 1,947 0.5% 997 395 2,396 0.6%


Condensing Boiler 92% 0.6% 0.1% 148 161 204 4,258 1,287 0.3% 225 5,206 961 0.2%
Bundled Standard Boiler Upgrades 85% 4.6% 1.0% 2,062 2,426 3,669 1,877 3,669 0.9% 4,052 1,486 4,052 0.9%


Standard Efficiency Kiln 57% 67.5% 62.5% 127,926 224,431 267,282 104,060 229,741 56.8% 282,676 62,217 234,175 54.6%
Advanced Kiln Control 60% 2.0% 3.7% 7,589 12,649 20,471 5,865 17,112 4.2% 26,832 3,507 21,700 5.1%
High Efficiency Kiln 87% 7.5% 11.2% 22,913 26,336 34,727 151,739 61,640 15.2% 37,563 198,088 72,879 17.0%


Standard Efficiency Veneer Dryer 50% 0.0% 15.0% 30,737 61,475 62,558 28,503 56,087 13.9% 55,814 17,042 48,447 11.3%
Advanced Veneer Dryer 70% 0.0% 5.2% 10,744 15,349 28,197 52,522 32,819 8.1% 38,585 66,341 43,858 10.2%


Total Process Heat 100.0% 100.0% 204,716 346,531 420,791 349,322 404,377 100.0% 449,566 354,281 428,649 100.0%
Total 207,097 350,000 425,035 353,301 408,568 454,118 358,495 433,134
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Exhibit E18: Most Likely Achievable Potential Forecast, Other Sub Sector, Vancouver Island Service Area 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 17,264 24,662 30,332 30,332 30,332 81.0% 35,163 35,163 35,163 81.3%
Standard Efficiency Boiler 68% 9.6% 9.7% 2,023 2,975 3,499 2,301 3,260 8.7% 3,918 1,961 3,526 8.2%
Near Condensing Boilers 80% 6.1% 7.2% 1,504 1,881 2,445 1,455 2,247 6.0% 2,950 1,240 2,608 6.0%


Condensing Boiler 92% 0.3% 0.3% 71 77 97 1,844 447 1.2% 115 3,049 702 1.6%
Partly Insulated Distribution System 50% 3.8% 1,171 1,289 0 1,032 2.8% 1,338 0 1,070 2.5%
Fully Insulated Distribution System 92% 0.2% 62 99 292 137 0.4% 149 338 187 0.4%


Total Comfort Heat 100.0% 100.0% 20,862 30,828 37,762 36,224 37,454 100.0% 43,632 41,751 43,256 100.0%
Standard Efficiency Boiler 68% 30.5% 31.3% 3,976 5,847 6,690 0 4,570 20.4% 7,275 0 5,047 19.7%
Near Condensing Boiler 80% 7.0% 8.4% 1,074 1,342 1,745 1,038 3,132 14.0% 2,105 885 3,660 14.3%


Condensing Boiler 92% 2.0% 2.8% 353 383 485 6,764 846 3.8% 574 8,350 868 3.4%
Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 896 1,054 1,595 816 1,595 7.1% 2,144 695 2,144 8.4%
Partly Insulated Distribution System 50% 3.8% 729 802 0 441 2.0% 832 0 341 1.3%


Fully Insulated Distribution System 92% 0.2% 38 61 182 115 0.5% 92 210 162 0.6%
Tank-type Water Heating 65% 10.0% 9.8% 1,246 1,917 2,307 212 1,888 8.4% 2,626 86 2,118 8.3%
Direct Fired Water Heating 95% 1.0% 1.4% 182 192 271 1,704 557 2.5% 347 2,085 694 2.7%


Miscellaneous Standard Equipment 65% 30.0% 29.4% 3,739 5,752 6,615 3,773 6,047 27.0% 7,189 2,916 6,335 24.7%
Miscellaneous Efficient Equipment 80% 5.0% 6.0% 767 959 1,551 3,861 2,013 9.0% 2,188 5,661 2,883 11.3%
Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 479 959 1,179 1,179 1,179 5.3% 1,367 1,367 1,367 5.3%


Total Process Heat 100.0% 100.0% 12,712 19,172 23,301 19,528 22,383 100.0% 26,739 22,254 25,619 100.0%
Total 33,574 50,000 61,063 55,752 59,838 70,371 64,005 68,875
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APPENDIX F: DETAILEDAPPENDIX F: DETAILED  UPPER ACHIEVABLE PO UPPER ACHIEVABLE PO TENTIAL FORECAST RESTENTIAL FORECAST RES ULTSULTS  
Exhibit F1: Upper Achievable Potential Forecast, Food Sub Sector, Lower Mainland Service Area 


 


Air Handling Units and Unit Heaters 70% 69.3% 70.7% 170,419 243,456 299,420 299,420 299,420 70.5% 347,110 347,110 347,110 70.9%
Standard Efficiency Boiler 68% 25.4% 25.2% 60,600 89,117 108,646 68,940 92,764 21.8% 125,120 58,742 98,569 20.1%
Near Condensing Boilers 80% 3.1% 3.6% 8,603 10,753 13,984 8,319 11,718 2.8% 16,870 7,088 12,957 2.6%
Condensing Boiler 92% 0.4% 0.5% 1,270 1,380 1,746 36,782 15,760 3.7% 2,065 60,914 25,605 5.2%
Partly Insulated Distribution System 50% 1.7% 6,084 6,696 0 4,018 0.9% 6,932 0 4,159 0.8%
Fully Insulated Distribution System 92% 0.1% 320 512 1,516 914 0.2% 712 1,758 1,130 0.2%
Total Comfort Heat 100.0% 100.0% 240,892 351,111 431,004 414,978 424,593 100.0% 498,809 475,612 489,530 100.0%
Standard Efficiency Boiler 68% 44.0% 40.9% 1,849,600 2,720,000 2,848,889 0 60,038 0.9% 2,790,095 0 759 0.0%
Near Condensing Boiler 80% 8.7% 9.5% 427,825 534,781 695,441 413,701 1,665,814 25.1% 838,975 352,501 928,847 12.3%
Condensing Boiler 92% 13.4% 16.9% 762,198 828,476 1,047,796 2,682,712 2,191,194 33.0% 1,239,171 3,187,359 3,145,497 41.6%
Bundled Standard Boiler Upgrades 85% 17.0% 19.7% 891,944 1,049,345 1,587,229 1,654,622 1,587,229 23.9% 2,133,103 1,918,161 2,133,103 28.2%
Partly Insulated Distribution System 50% 3.8% 234,698 258,340 0 49,085 0.7% 267,442 0 50,814 0.7%
Fully Insulated Distribution System 92% 0.2% 12,353 19,750 58,489 51,129 0.8% 27,474 67,805 60,142 0.8%
Direct Fired Heating 90% 1.9% 2.3% 105,235 116,928 175,556 844,134 251,326 3.8% 259,746 1,012,734 338,669 4.5%
Radiant Tube Heating 70% 0.0% 0.0% 984 1,405 1,790 1,087 1,790 0.0% 2,180 926 2,180 0.0%
Standard Efficiency Oven 65% 4.3% 3.8% 171,774 264,268 274,952 122,531 213,984 3.2% 285,001 78,836 202,535 2.7%
Efficient Oven 80% 3.7% 4.1% 184,435 230,543 324,216 448,058 373,753 5.6% 403,272 570,781 470,276 6.2%
Tank-type Water Heating 65% 2.0% 1.8% 81,821 125,878 148,474 13,933 94,658 1.4% 174,636 5,653 107,043 1.4%
Direct Fired Water Heating 95% 0.7% 0.9% 41,163 43,329 57,628 149,682 94,450 1.4% 65,087 180,706 111,334 1.5%
Heat Loss from Not Using Pinch 0.2% 14,250 17,525 0 10,515 0.2% 20,317 0 12,190 0.2%
Total Process Heat 100.0% 100.0% 4,516,978 6,176,255 7,457,586 6,388,951 6,644,964 100.0% 8,506,499 7,375,463 7,563,390 100.0%


Total 4,757,870 6,527,366 7,888,590 6,803,929 7,069,557 9,005,308 7,851,075 8,052,920
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Exhibit F2: Upper Achievable Potential Forecast, Chemical Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 3,270 4,671 5,745 5,745 5,745 100.0% 6,660 6,660 6,660 100.0%


Total Comfort Heat 100.0% 100.0% 3,270 4,671 5,745 5,745 5,745 100.0% 6,660 6,660 6,660 100.0%


Standard Efficiency Boiler 68% 60.8% 66.1% 191,198 281,173 316,638 0 88,315 18.2% 338,712 0 277,622 47.7%
Near Condensing Boiler 80% 10.0% 12.8% 36,996 46,246 60,139 35,775 254,213 52.3% 72,551 30,483 124,477 21.4%


Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 60,929 71,681 108,423 384,664 108,423 22.3% 145,712 456,275 145,712 25.0%
Partly Insulated Distribution System 50% 3.8% 17,573 19,344 0 3,675 0.8% 20,070 0 3,813 0.7%


Fully Insulated Distribution System 92% 0.2% 925 1,479 4,379 3,828 0.8% 2,229 5,077 4,536 0.8%


Heat Loss from Not Using Pinch Technology 9.7% 44,858 46,048 0 27,629 5.7% 42,688 0 25,613 4.4%
Total Process Heat 100.0% 100.0% 289,123 462,456 552,070 424,819 486,084 100.0% 621,961 491,835 581,773 100.0%


Total 292,393 467,127 557,815 430,564 491,829 628,621 498,495 588,433
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Exhibit F3: Upper Achievable Potential Forecast, Fabricated Metal Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 125,104 178,720 219,803 219,803 219,803 100.0% 254,812 254,812 254,812 100.0%
Total Comfort Heat 100.0% 100.0% 125,104 178,720 219,803 219,803 219,803 100.0% 254,812 254,812 254,812 100.0%


Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Standard Efficiency Furnace 25% 66.0% 57.9% 93,472 373,888 410,111 173,358 315,410 49.2% 429,080 111,538 302,063 42.1%
Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 67,980 169,949 240,094 388,064 299,282 46.7% 307,304 505,767 386,689 53.8%
Standard Furnace Insulation 25% 3.1% 17,561 18,791 0 11,274 1.8% 18,952 0 11,371 1.6%


Ceramic Fibre Furnace Insulation 40% 0.9% 5,098 8,026 24,629 14,667 2.3% 11,072 28,552 18,064 2.5%
Total Process Heat 100.0% 100.0% 161,452 566,497 677,021 586,051 640,633 100.0% 766,408 645,857 718,187 100.0%


Total 286,556 745,217 896,824 805,854 860,436 1,021,220 900,669 972,999
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Exhibit F4: Upper Achievable Potential Forecast, Non-Metallic Minerals Sub Sector, Lower Mainland Service Area 
 


Comfort Heat Air Handling Units and Unit Heaters 70% 100.0% 100.0% 133,662 190,945 234,838 234,838 234,838 100.0% 272,242 272,242 272,242 100.0%
Total Comfort Heat 100.0% 100.0% 133,662 190,945 234,838 234,838 234,838 100.0% 272,242 272,242 272,242 100.0%
Standard Efficiency Boiler 68% 64.5% 63.2% 176,538 259,615 301,254 0 124,007 28.4% 331,881 0 147,596 29.5%
Near Condensing Boiler 80% 10.0% 11.5% 32,200 40,250 52,343 31,137 121,822 27.9% 63,146 26,531 93,103 18.6%
Condensing Boiler 92% 2.5% 3.3% 9,258 10,063 12,726 248,375 85,787 19.6% 15,051 287,935 127,188 25.4%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 2.0% 2.2% 6,279 8,050 9,901 6,227 6,227 1.4% 11,477 5,306 8,264 1.6%
Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 34,213 40,250 60,882 69,900 60,882 13.9% 81,821 91,656 81,821 16.3%
Partly Insulated Distribution System 50% 3.8% 15,295 16,836 0 3,199 0.7% 17,468 0 3,319 0.7%
Fully Insulated Distribution System 92% 0.2% 805 1,287 3,812 3,332 0.8% 1,940 4,419 3,948 0.8%
Tank-type Water Heating 65% 5.0% 4.7% 13,081 20,125 22,600 2,228 14,451 3.3% 24,194 904 14,878 3.0%
Direct Fired Water Heating 95% 2.0% 2.7% 7,648 8,050 11,373 25,312 16,948 3.9% 14,556 30,492 20,930 4.2%
Total Process Heat 100.0% 100.0% 279,217 402,504 489,202 386,991 436,656 100% 561,533 447,243 501,046 100.0%


Total 412,879 593,449 724,040 621,829 671,494 833,775 719,485 773,288
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Exhibit F5: Upper Achievable Potential Forecast, Paper Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 14,291 20,416 25,108 25,108 25,108 52.7% 29,108 29,108 29,108 53.1%
Standard Efficiency Boiler 68% 27.3% 27.0% 7,566 11,126 13,067 8,607 11,283 23.7% 14,613 7,334 11,701 21.4%


Near Condensing Boilers 80% 17.5% 20.4% 5,716 7,145 9,292 5,528 7,786 16.4% 11,210 4,710 8,610 15.7%
Condensing Boiler 92% 1.3% 1.7% 470 510 646 7,215 3,273 6.9% 763 11,795 5,176 9.5%


Partly Insulated Distribution System 50% 3.8% 1,552 0 0 0 0.0% 0 0 0 0.0%
Fully Insulated Distribution System 92% 0.2% 82 0 387 155 0.3% 0 448 179 0.3%


Total Comfort Heat 100.0% 100.0% 28,043 40,831 48,113 46,845 47,606 100.0% 55,694 53,395 54,774 100.0%
Standard Efficiency Boiler 68% 22.8% 22.9% 64,577 94,966 69,942 0 8,007 1.8% 35,106 0 33,797 6.5%
Near Condensing Boiler 80% 7.5% 8.9% 25,046 31,308 40,713 24,219 94,120 20.8% 49,116 20,636 51,113 9.8%


Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 0.8% 0.9% 2,442 3,131 3,850 2,422 2,772 0.6% 4,464 2,064 3,214 0.6%
Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 106,446 125,231 189,422 262,110 189,422 41.8% 254,568 311,490 254,568 49.0%


Partly Insulated Distribution System 50% 3.8% 15,863 17,460 0 3,317 0.7% 18,116 0 3,442 0.7%
Fully Insulated Distribution System 92% 0.2% 835 1,335 3,953 3,456 0.8% 2,012 4,583 4,094 0.8%


Heat Loss from Not Using Pinch Technology 10.0% 41,744 43,336 0 26,002 5.7% 40,236 0 24,141 4.6%
Steam Paper Drying 80% 23.0% 27.2% 76,808 96,010 116,414 62,701 94,929 20.9% 133,403 48,337 99,377 19.1%
Direct Fired Paper Drying 87% 2.0% 2.6% 7,288 8,349 11,795 61,017 31,483 6.9% 15,096 93,049 46,277 8.9%


Total Process Heat 100.0% 100.0% 282,608 417,435 494,269 416,422 453,509 100.0% 552,117 480,159 520,023 100.0%
Total 310,650 458,266 542,382 463,267 501,115 607,810 533,554 574,798
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Exhibit F6: Upper Achievable Potential, Wood Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 72,768 103,954 127,850 127,850 127,850 51.5% 137,731 137,731 137,731 52.0%
Standard Efficiency Boiler 68% 27.3% 27.0% 38,525 56,655 66,536 43,828 57,453 23.2% 69,144 34,703 55,368 20.9%
Near Condensing Boilers 80% 17.5% 20.4% 29,107 36,384 47,314 28,146 39,647 16.0% 53,043 22,286 40,740 15.4%
Condensing Boiler 92% 1.3% 1.7% 2,391 2,599 3,287 36,739 16,668 6.7% 3,612 55,814 24,493 9.3%
Partly Insulated Distribution System 50% 3.8% 7,901 8,696 0 5,218 2.1% 8,385 0 5,031 1.9%
Fully Insulated Distribution System 92% 0.2% 416 665 1,969 1,186 0.5% 931 2,121 1,407 0.5%
Total Comfort Heat 100.0% 100.0% 142,791 207,908 254,349 238,532 248,022 100.0% 272,846 252,655 264,770 100.0%
Standard Efficiency Boiler 68% 15.5% 16.7% 56,024 82,388 91,543 0 29,007 4.8% 89,767 0 22,032 3.4%
Near Condensing Boiler 80% 2.3% 2.9% 9,764 12,206 15,872 9,442 39,932 6.6% 17,794 8,045 23,786 3.7%
Condensing Boiler 92% 0.6% 0.8% 2,807 3,051 3,859 93,780 29,159 4.8% 4,241 108,352 49,096 7.6%
Bundled Standard Boiler Upgrades 85% 4.6% 6.2% 20,749 24,411 36,924 18,884 36,924 6.1% 46,113 16,091 46,113 7.2%
Standard Efficiency Kiln 57% 67.5% 61.0% 204,178 358,207 430,819 166,087 351,399 57.9% 455,492 99,302 355,759 55.4%
Advanced Kiln Control 60% 2.0% 1.9% 6,368 10,614 17,177 4,921 13,500 2.2% 22,514 2,942 17,034 2.7%
High Efficiency Kiln 87% 7.5% 10.4% 34,627 39,801 52,481 234,378 107,050 17.6% 59,421 306,284 128,543 20.0%
Total Process Heat 100.0% 100.0% 334,518 530,677 648,675 527,493 606,973 100.0% 695,343 541,017 642,363 100.0%


Total 477,309 738,585 903,024 136,999 854,995 968,189 793,673 907,133
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Exhibit F7: Upper Achievable Potential, Other Sub Sector, Lower Mainland Service Area 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 169,054 241,506 297,021 297,021 297,021 81.7% 344,329 344,329 344,329 82.0%


Standard Efficiency Boiler 68% 9.6% 9.7% 19,809 29,132 34,264 22,536 29,573 8.1% 38,364 19,202 30,699 7.3%
Near Condensing Boilers 80% 6.1% 7.2% 14,732 18,415 23,947 14,246 20,066 5.5% 28,890 12,138 22,189 5.3%


Condensing Boiler 92% 0.3% 0.3% 694 755 954 18,059 7,796 2.1% 1,129 29,858 12,621 3.0%
Partly Insulated Distribution System 50% 3.8% 11,472 12,627 0 7,576 2.1% 13,101 0 7,861 1.9%


Fully Insulated Distribution System 92% 0.2% 604 965 2,859 1,723 0.5% 1,455 3,314 2,199 0.5%
Total Comfort Heat 100.0% 100.0% 204,290 301,882 369,780 354,721 363,756 100.0% 427,268 408,842 419,897 100.0%


Standard Efficiency Boiler 68% 30.5% 31.3% 173,681 255,413 292,194 0 99,618 10.7% 317,758 0 110,307 10.4%
Near Condensing Boiler 80% 7.0% 8.4% 46,896 58,619 76,230 45,347 150,322 16.1% 91,963 38,639 61,965 5.9%


Condensing Boiler 92% 2.0% 2.8% 15,409 16,748 21,182 295,453 99,093 10.6% 25,051 364,738 204,470 19.4%
Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 39,149 46,058 69,667 35,630 69,667 7.5% 93,627 30,359 93,627 8.9%


Partly Insulated Distribution System 50% 3.8% 31,822 35,028 0 6,655 0.7% 36,343 0 6,905 0.7%
Fully Insulated Distribution System 92% 0.2% 1,675 2,678 7,930 6,932 0.7% 4,036 9,193 8,213 0.8%


Tank-type Water Heating 65% 10.0% 9.8% 54,432 83,742 100,754 9,269 64,160 6.9% 114,715 3,761 70,334 6.7%
Direct Fired Water Heating 95% 1.0% 1.4% 7,955 8,374 11,831 74,425 36,868 4.0% 15,142 91,058 45,509 4.3%


Miscellaneous Standard Equipment 65% 30.0% 29.4% 163,297 251,226 288,953 164,787 239,287 25.7% 314,028 127,356 239,359 22.7%
Miscellaneous Efficient Equipment 80% 5.0% 6.0% 33,497 41,871 67,765 168,650 108,119 11.6% 95,578 247,249 156,247 14.8%


Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 20,936 41,871 51,496 51,496 51,496 5.5% 59,698 59,698 59,698 5.6%
Total Process Heat 100.0% 100.0% 555,251 837,420 1,017,777 852,989 932,218 100.0% 1,167,939 972,053 1,056,633 100.0%


Total 759,541 1,139,302 1,387,557 1,207,710 1,295,974 1,595,207 1,380,895 1,476,531
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Exhibit F8: Upper Achievable Potential Forecast, Food Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 69.3% 96.2% 29,330 41,900 51,531 51,531 51,531 96.1% 59,739 59,739 59,739 96.2%
Standard Efficiency Boiler 68% 25.4% 3.6% 1,087 1,598 1,960 1,236 1,670 3.1% 2,267 1,053 1,782 2.9%
Near Condensing Boilers 80% 3.1% 0.2% 48 60 78 46 65 0.1% 94 39 72 0.1%
Condensing Boiler 92% 0.4% 0.0% 14 15 19 581 244 0.5% 22 967 400 0.6%
Partly Insulated Distribution System 50% 1.7% 114 125 0 75 0.1% 129 0 78 0.1%
Fully Insulated Distribution System 92% 0.1% 6 10 28 17 0.0% 13 33 21 0.0%
Total Comfort Heat 100.0% 100.0% 30,478 43,692 53,722 53,423 53,603 100.0% 62,265 61,831 62,091 100.0%
Standard Efficiency Boiler 68% 44.0% 50.7% 209,051 307,428 338,338 0 236 0.0% 351,782 0 914 0.1%
Near Condensing Boiler 80% 8.7% 10.8% 44,434 55,543 72,229 42,967 154,604 25.1% 87,137 0 87,137 12.4%
Condensing Boiler 92% 13.4% 13.7% 56,458 61,368 77,613 260,135 224,782 36.4% 91,789 309,603 257,488 36.5%
Bundled Standard Boiler Upgrades 85% 17.0% 17.2% 70,807 83,302 126,002 145,699 132,423 21.5% 169,336 168,905 169,336 24.0%
Partly Insulated Distribution System 50% 3.8% 22,563 24,836 0 7,948 1.3% 25,711 0 8,228 1.2%
Fully Insulated Distribution System 92% 0.2% 1,188 1,899 5,623 4,431 0.7% 2,641 6,519 5,278 0.7%
Direct Fired Heating 90% 1.9% 1.7% 6,899 7,665 11,553 88,050 37,282 6.0% 17,094 105,611 112,813 16.0%
Radiant Tube Heating 70% 0.0% 0.0% 63 90 114 69 114 0.0% 139 59 139 0.0%
Standard Efficiency Oven 65% 4.3% 1.8% 7,410 11,399 12,775 5,285 9,779 1.6% 13,716 3,401 9,590 1.4%
Efficient Oven 80% 3.7% 2.2% 9,120 11,399 15,031 21,116 17,465 2.8% 18,314 26,695 21,667 3.1%
Tank-type Water Heating 65% 2.0% 0.9% 3,705 5,700 6,714 631 4,281 0.7% 7,524 256 4,617 0.7%
Direct Fired Water Heating 95% 0.7% 1.1% 4,381 4,611 5,873 10,036 7,538 1.2% 6,987 11,959 8,976 1.3%
Heat Loss from Not Using Pinch Technology 0.2% 21,517 26,463 0 15,878 2.6% 30,678 0 18,407 2.6%
Total Process Heat 100.0% 100.0% 412,326 593,773 719,441 579,613 616,762 100.0% 822,848 633,008 704,588 100.0%


Total 442,804 637,465 773,164 633,037 670,365 885,112 694,840 766,679
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Exhibit F9: Upper Achievable Potential Forecast, Chemical Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 1,589 2,270 2,792 2,792 2,792 100.0% 3,236 3,236 3,236 100.0%
Total Comfort Heat 100.0% 100.0% 1,589 2,270 2,792 2,792 2,792 100.0% 3,236 3,236 3,236 100.0%
Standard Efficiency Boiler 68% 60.8% 66.1% 92,914 136,639 153,873 0 15,210 6.6% 164,600 0 17,105 6.6%
Near Condensing Boiler 80% 10.0% 12.8% 17,979 22,474 29,225 17,385 118,661 51.3% 35,257 14,813 43,116 16.6%
Bundled Standard Boiler Upgrades 85% 15.5% 21.1% 29,609 34,834 52,689 186,931 79,445 34.3% 70,810 221,731 181,410 70.0%
Partly Insulated Distribution System 50% 3.8% 8,540 9,400 0 3,008 1.3% 9,753 0 3,121 1.2%
Fully Insulated Distribution System 92% 0.2% 449 719 2,128 1,677 0.7% 1,083 2,467 2,024 0.8%
Heat Loss from Not Using Pinch Technology 9.7% 21,799 22,377 0 13,426 5.8% 20,745 0 12,447 4.8%
Total Process Heat 100.0% 100.0% 140,502 224,735 268,284 206,445 231,428 100.0% 302,248 239,012 259,223 100.0%


Total 142,091 227,005 271,076 209,237 234,219 305,485 242,248 262,459
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Exhibit F10: Upper Achievable Potential Forecast, Fabricated Metal Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 14,525 20,750 25,520 25,520 25,520 100.0% 29,585 29,585 29,585 100.0%
Total Comfort Heat 100.0% 100.0% 14,525 20,750 25,520 25,520 25,520 100.0% 29,585 29,585 29,585 100.0%
Standard Efficiency Boiler 68% 0.0% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Standard Efficiency Furnace 25% 66.0% 57.9% 4,057 16,229 17,801 7,525 13,690 49.2% 18,624 4,841 13,111 42.1%
Furnace with Sequential Firing, High Velocity Burners 40% 30.0% 42.1% 2,951 7,377 10,421 16,844 12,990 46.7% 13,339 21,953 16,784 53.8%
Standard Furnace Insulation 25% 3.1% 762 816 0 489 1.8% 823 0 494 1.6%
Ceramic Fibre Furnace Insulation 40% 0.9% 221 354 1,069 640 2.3% 488 1,239 789 2.5%
Total Process Heat 100.0% 100.0% 7,008 24,589 29,392 25,438 27,810 100.0% 33,274 28,034 31,178 100.0%


Total 21,533 45,339 54,912 50,958 53,330 62,858 57,618 60,762
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Exhibit F11: Upper Achievable Potential Forecast, Non-Metallic Minerals Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 64,607 92,295 113,511 113,511 113,511 100.0% 131,591 131,591 131,591 100.0%


Total Comfort Heat 100.0% 100.0% 64,607 92,295 113,511 113,511 113,511 100.0% 131,591 131,591 131,591 100.0%
Standard Efficiency Boiler 68% 64.5% 63.2% 44,221 65,031 75,462 0 20,493 19.0% 83,133 0 1,036 0.9%
Near Condensing Boiler 80% 10.0% 11.5% 8,066 10,082 13,111 7,800 34,275 31.8% 15,817 6,646 15,817 13.6%
Condensing Boiler 92% 2.5% 3.3% 2,319 2,521 3,188 62,216 25,252 23.4% 3,770 72,125 64,263 55.4%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 2.0% 2.2% 1,573 2,016 2,480 1,560 2,480 2.3% 2,875 1,329 2,875 2.5%
Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 8,570 10,082 15,251 17,509 15,251 14.1% 20,495 22,959 20,495 17.7%
Partly Insulated Distribution System 50% 3.8% 3,831 4,217 0 1,350 1.3% 4,366 0 1,397 1.2%
Fully Insulated Distribution System 92% 0.2% 202 322 955 752 0.7% 449 1,107 896 0.8%
Tank-type Water Heating 65% 5.0% 4.7% 3,277 5,041 6,200 558 3,943 3.7% 7,188 226 4,403 3.8%
Direct Fired Water Heating 95% 2.0% 2.7% 1,916 2,016 2,480 6,340 4,024 3.7% 2,875 7,638 4,780 4.1%


Total Process Heat 100.0% 100.0% 69,942 100,824 122,711 96,938 107,820 100.0% 140,968 112,031 115,964 100.0%


Total 134,548 193,119 236,223 210,449 221,331 272,559 243,621 247,554
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Exhibit F12: Upper Achievable Potential Forecast, Paper Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 4,674 6,678 8,212 8,212 8,212 51.5% 9,521 9,521 9,521 52.0%


Standard Efficiency Boiler 68% 27.3% 27.0% 2,475 3,639 4,274 2,815 3,690 23.2% 4,780 2,399 3,827 20.9%
Near Condensing Boilers 80% 17.5% 20.4% 1,870 2,337 3,039 1,808 2,547 16.0% 3,667 1,541 2,816 15.4%
Condensing Boiler 92% 1.3% 1.7% 154 167 211 2,360 1,071 6.7% 250 3,858 1,693 9.3%


Partly Insulated Distribution System 50% 3.8% 507 559 0 335 2.1% 578 0 347 1.9%
Fully Insulated Distribution System 92% 0.2% 27 43 126 76 0.5% 59 147 94 0.5%


Total Comfort Heat 100.0% 100.0% 9,172 13,355 16,338 15,322 15,932 100.0% 18,854 17,465 18,298 100.0%
Standard Efficiency Boiler 68% 22.8% 22.9% 8,423 12,386 9,122 0 419 0.7% 4,579 0 4,527 6.7%


Near Condensing Boiler 80% 7.5% 8.9% 3,267 4,083 5,310 3,159 10,017 17.0% 6,406 2,692 6,406 9.4%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 0.8% 0.9% 319 408 502 0 502 0.9% 582 0 582 0.9%
Bundled Standard Boiler Upgrades 85% 30.0% 37.7% 13,883 16,334 24,706 34,186 27,203 46.1% 33,203 40,545 33,203 48.9%


Partly Insulated Distribution System 50% 3.8% 2,069 2,277 0 729 1.2% 2,358 0 754 1.1%
Fully Insulated Distribution System 92% 0.2% 109 174 516 406 0.7% 242 598 484 0.7%
Heat Loss from Not Using Pinch Technology 10.0% 5,445 5,354 0 3,212 5.4% 4,923 0 2,954 4.3%


Steam Paper Drying 80% 23.0% 27.2% 10,018 12,522 15,184 8,178 12,381 21.0% 17,399 6,304 12,961 19.1%
Direct Fired Paper Drying 87% 2.0% 2.6% 951 1,089 1,538 7,958 4,106 7.0% 1,969 12,136 6,036 8.9%


Total Process Heat 100.0% 100.0% 36,860 54,445 64,168 53,997 58,976 100.0% 71,661 62,275 67,908 100.0%
Total 46,032 67,800 80,506 69,319 74,908 90,515 79,739 86,206
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Exhibit F13: Upper Achievable Potential Forecast, Wood Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 20,838 29,769 36,612 36,612 36,612 51.5% 39,441 39,441 39,441 52.0%
Standard Efficiency Boiler 68% 27.3% 27.0% 11,032 16,224 19,053 12,551 16,452 23.2% 19,800 9,938 15,855 20.9%
Near Condensing Boilers 80% 17.5% 20.4% 8,335 10,419 13,549 8,060 11,353 16.0% 15,189 6,382 11,666 15.4%
Condensing Boiler 92% 1.3% 1.7% 685 744 941 10,521 4,773 6.7% 1,034 15,983 7,014 9.3%
Partly Insulated Distribution System 50% 3.8% 2,262 2,490 0 1,494 2.1% 2,396 0 1,437 1.9%
Fully Insulated Distribution System 92% 0.2% 119 190 564 340 0.5% 246 607 391 0.5%
Total Comfort Heat 100.0% 100.0% 40,890 59,537 72,836 68,307 71,024 100.0% 78,107 72,351 75,805 100.0%
Standard Efficiency Boiler 68% 15.5% 1.0% 35,637 52,407 47,774 0 2,216 0.0% 36,272 0 4,247 0.1%
Near Condensing Boiler 80% 2.3% 0.3% 8,847 11,058 14,380 8,555 37,916 0.6% 16,122 6,774 16,122 0.2%
Condensing Boiler 92% 0.6% 0.1% 2,543 2,765 3,496 74,075 16,704 0.3% 3,843 90,949 27,514 0.4%
Bundled Standard Boiler Upgrades 85% 4.6% 1.1% 37,598 44,233 66,907 34,218 66,907 1.1% 83,558 27,094 83,558 1.3%
Standard Efficiency Kiln 57% 67.5% 62.5% 2,195,526 3,851,799 4,587,345 1,785,935 2,570,330 40.3% 4,805,657 1,067,797 2,301,291 34.7%
Advanced Kiln Control 60% 2.0% 3.7% 130,260 217,100 351,362 100,661 170,858 2.7% 460,523 60,185 192,296 2.9%
High Efficiency Kiln 87% 7.5% 11.2% 392,479 451,125 594,850 2,603,153 2,040,828 32.0% 673,510 3,398,549 2,499,286 37.6%
Standard Efficiency Veneer Dryer 50% 0.0% 15.0% 526,877 1,053,754 1,072,031 488,586 756,971 11.9% 957,649 292,122 598,264 9.0%
Advanced Veneer Dryer 70% 0.0% 5.2% 184,407 263,438 483,962 900,709 709,005 11.1% 662,246 1,137,622 918,949 13.8%


Total Process Heat 100.0% 100.0% 3,514,173 5,947,680 7,222,107 5,995,892 6,371,734 100.0% 7,699,380 6,081,091 6,641,527 100.0%
Total 3,555,063 6,007,217 7,294,943 6,064,198 6,442,758 7,777,487 6,153,442 6,717,331
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Exhibit F14: Upper Achievable Potential Forecast, Other Sub Sector, Interior Service Area 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 45,498 64,998 79,939 79,939 79,939 81.7% 92,671 92,671 92,671 82.0%
Standard Efficiency Boiler 68% 9.6% 9.7% 5,331 7,840 9,222 6,065 7,959 8.1% 10,325 5,168 8,262 7.3%
Near Condensing Boilers 80% 6.1% 7.2% 3,965 4,956 6,445 3,834 5,401 5.5% 7,775 3,267 5,972 5.3%
Condensing Boiler 92% 0.3% 0.3% 187 203 257 4,860 2,098 2.1% 304 8,036 3,397 3.0%
Partly Insulated Distribution System 50% 3.8% 3,087 3,398 0 2,039 2.1% 3,518 0 2,111 1.9%
Fully Insulated Distribution System 92% 0.2% 162 260 769 464 0.5% 361 892 574 0.5%
Total Comfort Heat 100.0% 100.0% 54,981 81,247 99,521 95,468 97,900 100.0% 114,955 110,034 112,986 100.0%
Standard Efficiency Boiler 68% 30.5% 31.3% 10,479 15,410 17,630 0 3,593 6.4% 19,172 0 1,380 2.2%
Near Condensing Boiler 80% 7.0% 8.4% 2,829 3,537 4,599 2,736 10,025 17.9% 5,549 2,331 5,549 8.8%
Condensing Boiler 92% 2.0% 2.8% 930 1,011 1,278 17,826 6,935 12.4% 1,511 22,007 14,662 23.3%
Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 2,362 2,779 4,203 2,150 4,203 7.5% 5,649 1,832 5,649 9.0%
Partly Insulated Distribution System 50% 3.8% 1,920 2,113 0 676 1.2% 2,188 0 700 1.1%
Fully Insulated Distribution System 92% 0.2% 101 162 478 377 0.7% 225 555 449 0.7%
Tank-type Water Heating 65% 10.0% 9.8% 3,284 5,053 6,079 559 3,871 6.9% 6,921 227 4,244 6.8%
Direct Fired Water Heating 95% 1.0% 1.4% 480 505 714 4,490 2,224 4.0% 914 5,494 2,746 4.4%
Miscellaneous Standard Equipment 65% 30.0% 29.4% 9,853 15,158 17,434 9,942 14,437 25.8% 18,947 7,684 14,442 23.0%
Miscellaneous Efficient Equipment 80% 5.0% 6.0% 2,021 2,526 4,089 10,176 6,523 11.7% 5,767 14,918 9,427 15.0%
Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 1,263 2,526 3,107 3,107 3,107 5.6% 3,602 3,602 3,602 5.7%
Total Process Heat 100.0% 100.0% 33,501 50,526 61,408 51,465 55,973 100.0% 70,444 58,649 62,849 100.0%


Total 88,483 131,773 160,929 146,933 153,873 185,399 168,683 175,835
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Exhibit F15: Upper Achievable Potential Forecast, Food Sub Sector, Vancouver Island Service Area 
  


Air Handling Units and Unit Heaters 70% 69.3% 100.0% 4,798 6,854 8,430 8,430 8,430 100.0% 9,772 9,772 9,772 100.0%
Standard Efficiency Boiler 68% 25.4% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Near Condensing Boilers 80% 3.1% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Condensing Boiler 92% 0.4% 0.0% 0 0 0 0 0 0.0% 0 0 0 0.0%
Partly Insulated Distribution System 50% 1.7% 0 0 0 0 0.0% 0 0 0 0.0%
Fully Insulated Distribution System 92% 0.1% 0 0 0 0 0.0% 0 0 0 0.0%
Total Comfort Heat 100.0% 100.0% 4,798 6,854 8,430 8,430 8,430 100.0% 9,772 9,772 9,772 100.0%
Standard Efficiency Boiler 68% 44.0% 54.1% 34,203 50,299 59,785 0 32,114 31.0% 67,308 0 38,425 32.3%
Near Condensing Boiler 80% 8.7% 5.9% 3,726 4,657 6,056 3,603 16,984 16.4% 7,306 2,627 15,040 12.6%
Condensing Boiler 92% 13.4% 1.4% 857 931 1,178 41,876 12,128 11.7% 1,393 48,545 16,017 13.5%
Bundled Standard Boiler Upgrades 85% 17.0% 6.3% 3,959 4,657 7,045 13,132 7,045 6.8% 9,467 16,683 9,467 8.0%
Partly Insulated Distribution System 50% 3.8% 3,540 3,896 0 1,247 1.2% 4,042 0 1,294 1.1%
Fully Insulated Distribution System 92% 0.2% 186 298 882 695 0.7% 449 1,023 839 0.7%
Direct Fired Heating 90% 1.9% 0.0% 0 0 0 0 0 0.0% 0 0 0.0%
Standard Efficiency Oven 65% 4.3% 14.4% 9,082 13,972 12,729 6,478 10,229 9.9% 10,097 4,168 7,725 6.5%
Efficient Oven 80% 3.7% 11.8% 7,452 9,315 15,075 20,154 17,107 16.5% 21,262 26,079 23,189 19.5%
Tank-type Water Heating 65% 2.0% 4.8% 3,027 4,657 5,479 516 3,494 3.4% 6,120 209 3,755 3.2%
Direct Fired Water Heating 95% 0.7% 1.4% 885 931 1,316 4,712 2,674 2.6% 1,684 5,728 3,302 2.8%
Heat Loss from Not Using Pinch Technology 0.2% 0 0 0 0 0.0% 0 0 0 0.0%
Total Process Heat 100.0% 100.0% 63,190 93,146 112,857 91,353 103,716 100.0% 129,129 105,063 119,053 100.0%


Total 67,988 100,000 121,287 99,782 112,146 138,901 114,835 128,826


2015/16


Reference 
Case Heat 


Sold (GJ/yr)


Economic 
Potential 
Heat Sold 


(GJ/yr)


Upper 
Achievable 
Heat Sold 


(GJ/yr)


Upper 
Achievable 


Market Share 
as a Percent 
of Heat Sold 


(%)


2010/2011


Economic 
Potential 
Heat Sold 
(GJ/yr)


Reference 
Case Heat 


Sold (GJ/yr)


Upper 
Achievable 
Heat Sold 


(GJ/yr)


Upper 
Achievable 


Market Share 
as a Percent of 
Heat Sold (%)


Process Heat


Comfort Heat


End Use


2003/04


 Technology
Seasonal 
Efficiency 


(%)


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Annual 
Heat Sold 
(GJ/year)


 
 
 







Terasen Gas Conservation Potential Study  - Final Appendices – 


Marbek Resource Consultants Ltd/Willis Energy Manufacturing Page F-12 


Exhibit F16: Upper Achievable Potential Forecast, Non-Metallic Minerals Sub Sector, Vancouver Island Service Area 
 


Air Handling Units and Unit Heaters 70% 100.0% 100.0% 16,727 23,896 29,389 29,389 29,389 100.0% 34,070 34,070 34,070 100.0%


Total Comfort Heat 100.0% 100.0% 16,727 23,896 29,389 29,389 29,389 100.0% 34,070 34,070 34,070 100.0%
Standard Efficiency Boiler 68% 64.5% 63.2% 11,449 16,837 19,538 0 10,877 37.5% 21,524 0 5,632 17.4%
Near Condensing Boiler 80% 10.0% 11.5% 2,088 2,610 3,395 2,019 6,253 21.6% 4,095 1,721 12,022 37.1%


Condensing Boiler 92% 2.5% 3.3% 600 653 825 16,108 4,700 16.2% 976 18,674 5,781 17.8%
Combustion Air Preheat from Exhaust on Standard Efficiency Boiler 78% 2.0% 2.2% 407 522 642 404 642 2.2% 744 0 744 2.3%
Bundled Standard Boiler Upgrades 85% 10.0% 12.3% 2,219 2,610 3,948 4,533 3,948 13.6% 5,306 5,944 5,306 16.4%


Partly Insulated Distribution System 50% 3.8% 992 1,092 0 349 1.2% 1,133 0 363 1.1%
Fully Insulated Distribution System 92% 0.2% 52 83 247 195 0.7% 126 287 235 0.7%


Tank-type Water Heating 65% 5.0% 4.7% 848 1,305 1,466 144 937 3.2% 1,569 59 965 3.0%
Direct Fired Water Heating 95% 2.0% 2.7% 496 522 738 1,642 1,099 3.8% 944 1,978 1,357 4.2%


Total Process Heat 100.0% 100.0% 18,108 26,104 31,727 25,098 29,000 100.0% 36,418 28,661 32,406 100.0%
Total 34,836 50,000 61,116 54,487 58,389 70,488 62,731 66,476
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Exhibit F17: Upper Achievable Potential Forecast, Wood Sub Sector, Vancouver Island Service Area 
 


Air Handling Units and Unit Heaters 70% 50.0% 51.0% 1,214 1,735 2,133 2,133 2,133 51.6% 2,298 2,298 2,298 52.0%
Standard Efficiency Boiler 68% 27.3% 26.9% 642 944 1,108 730 957 23.1% 1,151 578 922 20.9%
Near Condensing Boilers 80% 17.5% 20.4% 486 607 789 470 662 16.0% 885 372 680 15.4%
Condensing Boiler 92% 1.3% 1.7% 40 43 55 612 278 6.7% 60 930 408 9.2%
Partly Insulated Distribution System 50% 3.8% 134 147 0 88 2.1% 142 0 85 1.9%
Fully Insulated Distribution System 92% 0.2% 7 11 33 20 0.5% 16 36 24 0.5%
Total Comfort Heat 100.0% 100.0% 2,381 3,469 4,244 3,978 4,138 100.0% 4,552 4,214 4,417 100.0%
Standard Efficiency Boiler 68% 15.5% 1.0% 2,081 3,060 2,846 0 -788 -0.2% 2,823 0 -637 -0.2%
Near Condensing Boiler 80% 2.3% 0.3% 515 644 838 498 2,183 0.5% 997 395 2,737 0.7%
Condensing Boiler 92% 0.6% 0.1% 148 161 204 4,258 1,720 0.4% 225 5,206 1,270 0.3%
Bundled Standard Boiler Upgrades 85% 4.6% 1.0% 2,062 2,426 3,669 1,877 3,669 0.9% 4,052 1,486 4,052 1.0%
Standard Efficiency Kiln 57% 67.5% 62.5% 127,926 224,431 267,282 104,060 218,315 54.9% 282,676 62,217 220,948 52.7%
Advanced Kiln Control 60% 2.0% 3.7% 7,589 12,649 20,471 5,865 16,089 4.0% 26,832 3,507 20,301 4.8%
High Efficiency Kiln 87% 7.5% 11.2% 22,913 26,336 34,727 151,739 69,830 17.6% 37,563 198,088 82,510 19.7%
Standard Efficiency Veneer Dryer 50% 0.0% 15.0% 30,737 61,475 62,558 28,503 47,233 11.9% 55,814 17,042 34,877 8.3%
Advanced Veneer Dryer 70% 0.0% 5.2% 10,744 15,349 28,197 52,522 39,143 9.8% 38,585 66,341 53,573 12.8%
Total Process Heat 100.0% 100.0% 204,716 346,531 420,791 349,322 397,396 100.0% 449,566 354,281 419,630 100.0%


Total 207,097 350,000 425,035 353,301 401,533 454,118 358,495 424,046
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Exhibit E18: Most Likely Achievable Potential Forecast, Other Sub Sector, Vancouver Island Service Area 
 


Air Handling Units and Unit Heaters 70% 80.0% 82.8% 17,264 24,662 30,332 30,332 30,332 81.7% 35,163 35,163 35,163 82.0%
Standard Efficiency Boiler 68% 9.6% 9.7% 2,023 2,975 3,499 2,301 3,020 8.1% 3,918 1,961 3,135 7.3%
Near Condensing Boilers 80% 6.1% 7.2% 1,504 1,881 2,445 1,455 2,049 5.5% 2,950 1,240 2,266 5.3%


Condensing Boiler 92% 0.3% 0.3% 71 77 97 1,844 796 2.1% 115 3,049 1,289 3.0%
Partly Insulated Distribution System 50% 3.8% 1,171 1,289 0 774 2.1% 1,338 0 803 1.9%
Fully Insulated Distribution System 92% 0.2% 62 99 292 176 0.5% 149 338 225 0.5%


Total Comfort Heat 100.0% 100.0% 20,862 30,828 37,762 36,224 37,147 100.0% 43,632 41,751 42,880 100.0%
Standard Efficiency Boiler 68% 30.5% 31.3% 3,976 5,847 6,690 0 4,028 18.4% 7,275 0 4,435 17.7%
Near Condensing Boiler 80% 7.0% 8.4% 1,074 1,342 1,745 1,038 3,426 15.7% 2,105 885 4,039 16.1%


Condensing Boiler 92% 2.0% 2.8% 353 383 485 6,764 990 4.5% 574 8,350 991 3.9%
Bundled Standard Boiler Upgrades 85% 5.5% 7.1% 896 1,054 1,595 816 1,595 7.3% 2,144 695 2,144 8.5%
Partly Insulated Distribution System 50% 3.8% 729 802 0 257 1.2% 832 0 266 1.1%


Fully Insulated Distribution System 92% 0.2% 38 61 182 143 0.7% 92 210 173 0.7%
Tank-type Water Heating 65% 10.0% 9.8% 1,246 1,917 2,307 212 1,469 6.7% 2,626 86 1,610 6.4%
Direct Fired Water Heating 95% 1.0% 1.4% 182 192 271 1,704 844 3.9% 347 2,085 1,042 4.1%


Miscellaneous Standard Equipment 65% 30.0% 29.4% 3,739 5,752 6,615 3,773 5,478 25.0% 7,189 2,916 5,480 21.8%
Miscellaneous Efficient Equipment 80% 5.0% 6.0% 767 959 1,551 3,861 2,475 11.3% 2,188 5,661 3,577 14.2%
Direct Fired Gas Laundry Dryers 50% 5.0% 3.8% 479 959 1,179 1,179 1,179 5.4% 1,367 1,367 1,367 5.4%


Total Process Heat 100.0% 100.0% 12,712 19,172 23,301 19,528 21,885 100.0% 26,739 22,254 25,123 100.0%
Total 33,574 50,000 61,063 55,752 59,031 70,371 64,005 68,003


2015/16


Economic 
Potential 
Heat Sold 


(GJ/yr)


Upper 
Achievable 
Heat Sold 


(GJ/yr)


Upper 
Achievable 


Market Share 
as a Percent of 
Heat Sold (%)


2010/2011


Reference 
Case Heat 


Sold (GJ/yr)


Economic 
Potential 
Heat Sold 


(GJ/yr)


Upper 
Achievable 
Heat Sold 


(GJ/yr)


Upper 
Achievable 


Market Share 
as a Percent of 
Heat Sold (%)


Annual 
Heat Sold 
(GJ/year)


Reference 
Case Heat 


Sold (GJ/yr)


2003/04


Process Heat


Market 
Share as 


Percent of 
Heat Sold 


(%)


Market 
Share as 
Percent 


Useful Heat 
(%)


Useful Heat 
(GJ/year)


Comfort Heat


End Use  Technology
Seasonal 


Efficiency 
(%)
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APPENDIX G: ACHIEVABAPPENDIX G: ACHIEVAB LE POTENTIALE POTENTIA L WORKSHOP L WORKSHOP 
BACKGROUND MATERIALSBACKGROUND MATERIALS  AND RESULTS  AND RESULTS   


 
 


1.1.   INTRODUCTIONINTRODUCTION   
 
This document provides a set of Actions for the manufacturing sector. The specific Actions build 
directly from the Economic Potential savings, as contained in Section 5 of the Manufacturing 
Sector Report.   
 
The Action Profiles provide a framework for the workshop discussions to be held on November 
2. They are intended to provide a logic framework that defines an overall rationale and direction 
without getting into the much greater detail required of program design (which is beyond the 
scope of this project).   
 
1.1 WORKSHOP GOAL AND OUTCOME 
 
Workshop participants are all involved in some aspect of the technologies and/or markets 
affecting energy efficiency opportunities affecting British Columbia’s manufacturing sector. The 
goal of this workshop is to make maximum advantage of the participant’s experience and 
knowledge by promoting active discussion of each Action Profile related, in particular, to the 
following factors: 
   


q Review of expected energy savings per participant. 
q Best estimate of “Most likely” and “Upper” customer participation rates. 
q As applicable, expected levels of incentives or other conditions necessary to achieve the 


customer participation rates. 
 
It is hoped that the outcome of this workshop will be general agreement on the above factors, 
which will enable the Terasen Gas Conservation Potential Review to complete the development 
of a “high level” estimate of achievable potential for the manufacturing sector.   
 
1.2 CONTENTS 
 
This document contains the following background information: 
 


Exhibit G1: Summary of Action Profiles 
Exhibit G2: Generalized Barriers – for reference and/or refinement when reviewing the 


Action Profiles  
Exhibit G3: Generalized Interventions - for reference and/or refinement when reviewing 


the Action Profiles  
Exhibits G4 to G12: Energy Efficiency Action Profiles and Assessment Worksheets.   
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Exhibit G1 
Summary of Energy Efficiency Action Profiles 


 


Action Profile # Title 
Approximate 


% of Economic 
Savings Potential 


M1 Efficient Lumber Dry Kiln 40 


M2 Efficient Veneer Dryer 5 


M3 Efficient Process Heat Boilers 33 


M4 Fully Insulated Process Heat Distribution Systems  9 


 


Exhibit G2 
Generalized Barriers  


 


Customer Energy 
Efficiency Awareness 


Awareness that energy efficiency opportunities & products exist. 
Awareness of benefits – cost and co-benefit. 
Customers’ technical ability to assess the options. 


Product and Service 
Availability 


Local or national product availability. 
Existence of a viable infrastructure of trade allies. 
Vendor or trade ally awareness of the efficiency options and their 


understanding of the technical issues. 
Financing Access to appropriate financing. 


Size of required energy efficiency investment vs asset base. 
Payback Ratio – Actual vs Required. 


Transaction Costs  Level of effort/hassle required to become informed, select products, choose 
contractor(s) and install. 


Perceived Risk/Reward Level of perceived risk that the energy efficient product may not perform as 
promised. 


Level of positive external/personal recognition for “doing the right thing” by 
installing the EE measure(s). 


Split Incentive/Motivation Level to which the incentives of the agent charged with purchasing the energy 
efficient product are aligned with those of the person(s) that would benefit. 


Regulatory Codes or standards that prohibit implementation of innovative energy efficient 
technologies. 


Level of energy efficient performance that is required in codes or standards. 
     (Source: BC Hydro Conservation Potential Review 2002) 
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Exhibit G3 
Generalized Interventions  


Ref Name Sample Descriptions 


A 
Information 
& 
Promotion 


Passive provision of information to market participants regarding energy efficiency opportunities 
and benefits. 


Product or building energy efficiency labelling. 
Employee energy efficiency awareness programs. 


B 
Technical 
services to 
customers 


Energy audits (walk-through, pre-feasibility, investment grade). 
Web based self analysis. 
Metering. 
Design assistance. 
Energy performance benchmarking. 
Commissioning and recommissioning. 
Direct management of third party utilities. 
Third party verification. 
Post installation technical support regarding energy efficiency equipment. 


C 
Specialized 
customer 
support 


Provide solutions to sub sector specific energy efficiency constraints e.g., Assist property 
managers/owners to establish language in lease agreements enabling cost recovery of EE capital 
investments. 


Provide market recognition for customer energy efficiency achievements. 


D 
Vendor and 
Customer 
Links 


Providing customer contacts to contractors. 
Providing contractor contacts to customers. 
Contractor certification. 
Providing sales, marketing and/or technical training about products or services to individuals 


responsible for selling it. 
Vertical integration of market between upstream and downstream market actors (i.e., forming a 


relationship between contractors and suppliers). 


E 
Trade Ally 
Training 


Providing training to trade-allies so that they better understand new or existing practices or 
procedures 


Operations and maintenance training. 
Recommissioning and commissioning training. 


F 
Financial 
incentives 


Product rebates to customer. 
Product rebates to vendor. 
Performance incentives ($/GJ/year). 
Below market interest rate loans with repayment through energy bills. 
Revolving fund for feasibility studies. 
Direct audit incentives. 
Subsidize industrial process improvements. 


G Rates 


Time of use rates. 
Curtailable and interruptible energy rates. 
Emission credits- perhaps considering GHG credit purchase for customer demand side 


management. 


H 
 Energy 
Efficiency 
Procurement 


Utility bulk purchases target product to bring price down and establish agreement with trade allies 
to sell the product. 


Development of energy efficiency procurement guidelines for Municipal, Manufacturing, 
Residential sectors 


I 
Standards 
and 
Regulations 


Product energy test standards and energy performance rating. 
Standardized protocols for installation and operation of energy equipment. 
Regulations prescribing minimum energy efficiency performance levels. 


J 


Emerging 
technology 
accelerated 
market 
adoption  


Providing demonstration of the use/performance of energy efficient technologies to market actors. 
Bulk purchase. 
Take equity position in companies developing technologies. 
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Exhibit G4: Action Profile M1-Efficient Lumber Dry Kiln 


 


Action Profile M1 - Efficient Lumber Dry Kiln 
Overview: 


This Action will encourage the purchase of high efficiency lumber dry kilns and major efficiency retrofits of existing kilns.  The 
majority of the lumber dry kilns in British Columbia use natural gas.  During the period from 1985 to 2000, natural gas in real 
terms became relatively inexpensive compared to other alternatives.   As a result of the low price for natural gas and the 
industry’s interest in high volume production, the efficiency of gas fired kilns in some cases deteriorated and in general 
efficiency improvements available due to technology improvements did not occur.  With the recent increases in natural gas 
prices the industry has become very aware of the cost of natural gas and is very seriously considering fuel alternatives.  It is 
important for the industry to realize the opportunities of improved efficiency before they make large capital expenditures in 
going to other fuel alternatives. 


 
The broad strategy envisioned for this Action consists of:   
� Strong up-front promotional efforts directed towards customers, vendors and trade allies emphasizing the cost savings 


through efficiency upgrades and new efficient kiln purchases. 
� Two initial items would be workshops, jointly sponsored by Terasen, BC Hydro and NR Can. 
� Incentives to install metering on a kiln by kiln basis so efficiency upgrades could be tracked. 
� Consulting assistance to enable customers to objectively evaluate the cost of natural gas and the advantages of efficiency 


improvements. 
� Financial incentives for customers who decide to continue to use natural gas as a fuel and to improve their equipment 


efficiency. 
Target Technologies and Sub Segments: 
Major energy efficiency retrofits including: 
� Advanced controls with moisture metering, multiple zone control, steam management etc.. 
� Kiln shell improvement upgrades – insulation, air tightness. 
� Air circulation improvement upgrades – floor and ceiling baffles. 
� Ventilation heat recovery. 
� Installation of VSD fans in alliance with BC Hydro Power Smart program. 
� Purchase of new, efficient dry kilns. 
Target Stakeholder Group: 
Wood products manufacturers including: 
� Sawmill and Planermills in the Interior Region. 
� Initially executives of large firms including West Fraser, Canfor, Tolko, Tembec, and Brascan. 
� Mill managers and drying specialists at each of the mills. 
� Two major kiln suppliers COE and Wellons. 
� Upgrade vendors, control specialist, consultants specializing in kiln upgrades. 
Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  
� Competition from wood waste systems – companies are on the verge of making major decisions to select alternative 


systems. 
� In the mills, lumber drying is considered an art form and each drying specialist has his or her own way of operating the 


kilns; consequently, it is difficult to get them to change. 
� Good data on equipment efficiency levels is not available on a kiln by kiln basis; consequently, it is very difficult to show 


the differences in efficiency levels from kiln to kiln. 
� Inertia of implementing changes. 
 
This Action will address these barriers by combining the following interventions: 
� Information and promotion through workshops and visits to major companies to ma ke sure that efficiency improvement 


with existing natural gas systems is an alternative that should be considered compared to wood waste system alternatives. 
� Assistance with metering so that customers can accurately determine the effect of efficiency. 
� Financing for customers who remain on natural gas and improve efficiency. 
Time Frame: 


Program initiated 2006 and run through to 2010. Initial workshops should be scheduled in Prince George and Kamloops for 
winter 2006.  
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Exhibit G5: Action Assessment Worksheet M1-Efficient Lumber Dry Kiln  


Energy Efficiency Measure


Participant Definition
Service Area


% of Potential % of Potential
100% 100%


Approximate % of Action 
Savings by Service Area


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


1,043,807 369,193 1,413,000 156,000 56,000 212,000
Approximate Total Number of 
Participants 47 16 63 7 3 10


Number of Participants 
Eliminated by Constraints


5 2 6 2 1 3


Economic Potential Available 
for DSM


939,426 332,274 1,271,700 117,000 42,000 159,000


Approximate Economic 
Potential Savings per 
Participant per Year 
(GJ/year)
Approximate Benefit Cost 
Ratio (Marginal Supply Cost 
of Gas ~ $6/GJ)
Approximate Customer 
Payback (Customer Cost of 
Gas ~ $9/GJ)


Participation Rate (% of 
Available Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 60% 50% - 30% 25% -
Upper 80% 60% - 40% 30% -


Action Savings (GJ/year)
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Most Likely 563,656 166,137 729,793 35,100 10,500 45,600


Upper 751,541 199,364 950,905 46,800 12,600 59,400


Participation Rate (% of Total 
Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 54% 45% 52% 23% 19% 22%
Upper 72% 54% 67% 30% 23% 28%


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


1,199,807 425,193 1,625,000
598,756 176,637 775,393
798,341 211,964 1,010,305


Technology
Efficient Lumber Dry Kilns


M1- Efficient Lumber Dry Kiln
New or Major Retrofit of an Efficient Lumber Dry Kiln at Sawmills and Planer Mills in the 
Wood Sub Sector


Interior Lower Mainland and Vancouver Island


Major Technology and % of 
Economic Potential


87% 13%


Economic Potential Savings 
(GJ/year)


22,000


Technology
Efficient Lumber Dry Kilns


Most Likely
Upper


22,000


Total Savings (GJ/year)
Economic Potential


1.4


4 years


1.2


4 years
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Exhibit G6: Action Profile M2-Efficient Veneer Dryer 


 


Action Profile M2- Efficient Veneer Dryer 
Overview: 
This Action will encourage the purchase of high efficiency veneer dryers and the upgrade of existing dryers for the plywood 
and engineered wood industries.  A number of observations and reviews of existing veneer dryer operations have indicated that 
there are significant efficiency improvement opportunities with many veneer dryers.   Due to the current high price of natural 
gas, the industry is seriously investigating alternatives to natural gas.  These alternatives involve wood waste energy systems 
and large capital expenditures.  It would be useful for industry to understand the economics of improving the efficiency of their 
existing systems prior to making large capital expenditures. 
 
The broad strategy envisioned for this Action consists of:   
� A promotional effort to help the industry understand the economics of improving the efficiency of their existing systems.  
� Assistance with metering so the efficiency of dryers could be accurately monitored and immediate operational savings 


obtained. 
� Work with BC Hydro, and NR Can in holding efficiency workshops. 
� Financial incentives for veneer dryers that remain on natural gas and improve their efficiency of operation. 
Target Technologies and Sub Segments: 
Major energy efficiency retrofits including: 
� Leak reduction through improvement of the shell insulation and air tightness and gas circulation improvements using 


baffles. 
� Control improvements including multiple zones, moisture metering, and exhaust control. 
� Installation of VSD fans in alliance with BC Hydro Power Smart program. 
� The purchase of new, efficient veneer dryers. 
Target Stakeholder Group: 
Wood products manufacturers including: 
� Relative small number of existing sites in the Interior Region. 
� Large new OSB plants being built, efficient natural gas could be promoted for these installations. 
� Major suppliers of these dryers including Raute and COE. 
� Vendors with upgrade equipment, control specialists, contractors who specialize in upgrades. 
Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  
� Current price of natural gas is encouraging industry to seriously consider wood waste system alternatives. 
� The inertia of making a change to existing system. 
� Lack of understanding of efficiency economics. 
� Capital cost of making improvements. 
 
This Action will address these barriers by combining the following interventions: 
� Promotion and workshops will help industry to become aware of efficiency economics 
� Metering will assist customers to understand economics of their specific sites. 
� Financial incentives for customers who decide to stay on natural gas but at the same time improve their level of efficiency. 
 
Time Frame: 


Program could be designed and implemented in conjunction with lumber dry kiln (Action M1); Initial startup could include 
workshops at Prince George and Kamloops in the winter of 2006, held in association with BC Hydro, and NRCan. 
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Exhibit G7: Action Assessment Worksheet M2-Efficient Veneer Dryer 
 


Energy Efficiency Measure


Participant Definition
Service Area


% of Potential % of Potential
100% 100%


Approximate % of Action 
Savings by Service Area


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


166,699 23,301 190,000 11,000 4,700 15,700


Approximate Total number of 
Participants in Period


14 2 16 1 0.39 1


Number of Participants 
Eliminated by Constraints


1 0 2 0 0.1 0


Economic Potential Available 
for DSM


150,029 20,971 171,000 8,250 3,525 11,775


Approximate Economic 
Potential Savings per 
Participant per Year 
(GJ/year)
Approximate Benefit Cost 
Ratio (Marginal Supply Cost 
of Gas ~ $6/GJ)


Approximate Customer 
Payback (Customer Cost of 
Gas ~ $9/GJ)


Participation Rate (% of 
Available Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 25% 25% - 25% 25% -
Upper 60% 60% - 60% 60% -


Action Savings (GJ/year)
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Most Likely 37,507 5,243 42,750 2,063 881 2,944


Upper 90,017 12,583 102,600 4,950 2,115 7,065


Participation Rate (% of 
Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 23% 23% 23% 19% 19% 19%
Upper 54% 54% 54% 45% 45% 45%


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


177,699 28,001 205,700
39,570 6,124 45,694
94,967 14,698 109,665


Efficient Veneer Dryers
TechnologyTechnology


Efficient Veneer Dryers


1.9


3 years


1.5


3 years


Upper


95% 5%


New or Major Retrofit of an Efficient Veneer Dryer at Engineered Wood Facilities
Interior Vancouver Island


12,000 12,000


M2- Efficient Veneer Dryers


Economic Potential
Most Likely


Major Technology and % of 
Economic Potential


Economic Potential Savings 
(GJ/year)


Total Savings (GJ/year)
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Exhibit G8: Action Profile M3-Efficient Process Heat Boilers  


 


Action Profile M3– Efficient Process Heat Boilers 
Overview: 
This Action will encourage the purchase of efficient boilers for process heat. The largest opportunity is in the food 
manufacturing sector that includes greenhouses, and food and drinks processing. Opportunities also exist in the chemicals, non-
metallic minerals, paper and other manufacturing sectors. It is assumed that there is an opportunity to extend the existing 
Terasen Gas Efficient Boiler Program to process heat applications from its current scope of strictly comfort heat application. 
This extension could include participation by Natural Resources Canada. 
  
The broad strategy envisioned for this Action consists of:   


� Strong up-front promotional efforts directed towards customers, vendors and trade allies, including workshops and 
technical information.   


� Financial incentives towards the design, purchase and monitoring of condensing or near condensing boilers. 
� A schedule for review and completion of the program based on market penetration targets. 
Target Technologies and Sub Segments: 


• Efficient boilers for process hot water and process steam applications. 
• Retrofits such as heat recovery and advanced controls to existing boilers.  
• Condensing boilers where low grade waste heat can be used. 


Target Stakeholder Group: 
� Facility managers and owners, with emphasis on greenhouses and food processing facilities in the Lower Mainland 


Region. 
� Vendors and trade allies. 
� Mechanical consultants and contractors. 
Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  
� High initial cost of efficient and condensing boilers over standard boilers. 
� Process design modifications required to accommodate efficient boiler systems. 
� Lack of reliable, facility specific knowledge of the losses from inefficient boiler systems and the potential savings from 


upgrading at a specific facility. 
 
This Action will address these barriers by combining the following interventions: 
� Technical information – e.g., facility specific information on boiler losses and potential savings, either through providing 


facility audits or by building a database of case studies and data on similar facilities. 
� Promotion – workshops for trade allies and vendors, targeted advertising for facility owners and managers. 
� Financing – e.g., grants towards the design, purchase and monitoring of efficient boilers. 
Time Frame: 
Start up 2006; incentives provided through to 2010.  
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Exhibit G9: Action Assessment Worksheet M3.1- Condensing or High Efficiency Process Heat 
Boilers  


Energy Efficiency Measure
Participant Definition
Service Area


% of Potential % of Potential


75% 75%
15% 15%
10%


Approximate % of Action 
Savings by Service Area


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One 
to 2010/11


Period Two to 
2015/16


Total by 
2015/2016


1,030,000 50,000 1,080,000 187,365 52,485 239,850


Approximate Total number of 
Participants in Period


197 10 207 36 10 46


Approximate Total Number of 
Participants Eliminated by 
Constraints


63 3 66 11 3 15


Economic Potential Available 
for DSM


700,400 34,000 734,400 127,408 35,690 163,098


Approximate Economic 
Potential Savings per 
Participant per Year 
(GJ/year)
Approximate Benefit Cost 
Ratio (Marginal Supply Cost 
of Gas ~ $6/GJ)
Approximate Customer 
Payback (Customer Cost of 
Gas ~ $9/GJ)


Participation Rate (% of 
Available Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One 
to 2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 50% 40% - 50% 40% -
Upper 70% 60% - 70% 60% -


Action Savings (GJ/year) Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One 
to 2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 350,200 13,600 363,800 63,704 14,276 77,980
Upper 490,280 20,400 510,680 89,186 21,414 110,600


Participation Rate (% of Total 
Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One 
to 2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 34% 27% 34% 34% 27% 33%
Upper 48% 41% 47% 48% 41% 46%


Period One 
to 2010/11


Period Two to 
2015/16


Total by 
2015/2016


1,217,365 102,485 1,319,850
413,904 27,876 441,780
579,466 41,814 621,280


10%


Direct Fired Heat


Condensing Boilers
Efficient Process Steam Boilers


Technology


Condensing Boilers
Efficient Process Steam 


Technology


4 years


Major Technology and % of 
Economic Potential


90%


Economic Potential Savings 
(GJ/year)


5,222


Direct Fired Heat


M3.1-Condensing or High Efficiency Process Heat Boilers
Condensing Process Hot Water or High Efficiency Process Steam Boilers


Lower Mainland Interior and Vancouver Island


5,222


1.8 1.5


Most Likely
Upper


 


4 Years


Total Savings (GJ/year)
Economic Potential


 


 







Terasen Gas Conservation Potential Study  - Final Appendices – 


Marbek Resource Consultants Ltd/Willis Energy Manufacturing Page G-10 


 
Exhibit G10: Action Assessment Worksheet M3.2-Near Condensing Process Heat Boilers  


Energy Efficiency Measure
Participant Definition
Service Area


% of Potential % of Potential
100% 100%


Approximate % of Action 
Savings by Service Area


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


407,720 215,600 623,320 74,167 14,833 89,000


Approximate Total number of 
Participants in Period


130 69 199 24 5 28


Approximate Total Number of 
Participants Eliminated by 
Constraints (beyond DSM 
influence)


33 17 50 6 1 7


Economic Potential Available 
for DSM


305,790 161,700 467,490 55,626 11,124 66,750


Approximate Economic 
Potential Savings per 
Participant per Year 
(GJ/year)
Approximate Benefit Cost 
Ratio (Marginal Supply Cost 
of Gas ~ $6/GJ)
Approximate Customer 
Payback (Customer Cost of 
Gas ~ $9/GJ)


Participation Rate (% of 
Available Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 66% 40% - 66% 40% -
Upper 80% 60% - 80% 60% -


Action Savings (GJ/year)
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Most Likely 201,821 64,680 266,501 36,713 4,450 41,163


Upper 244,632 97,020 341,652 44,500 6,675 51,175


Participation Rate (% of Total 
Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 50% 30% 43% 50% 30% 46%
Upper 60% 45% 55% 60% 45% 58%


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


481,887 230,433 712,320
238,534 69,130 307,664
289,132 103,695 392,827


10%


Economic Potential Savings 
(GJ/year)


3,132


3.2


Technology
Near Condensing Boilers


M3.2: Near Condensing Process Heat Boilers
New Efficient Process Heat Boilers


Lower Mainland Interior and Vancouver Island


Major Technology and % of 
Economic Potential


Total Savings, by Year (GJ/year)
Economic Potential


Most Likely


Technology
Near Condensing Boilers


90%


2 years


Upper


3,132


3.7


2 years
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Exhibit G11: Action Profile M4-Fully Insulated Process Heat Distribution Systems  
 


Action Profile M4 – Fully Insulated Process Heat Distribution Systems 
Overview: 
This Action will encourage the installation and improvement of insulation on the process heat distribution systems of new and 
existing manufacturing facilities.   
 
The broad strategy envisioned for this Action consists of:   


� Strong up-front promotional efforts directed towards customers, vendors and trade allies, included targeted advertising, 
technical information, and partnerships with trade and technical associations such as the North American Insulation 
Manufacturing Association (NAIMA). 


� Financial incentives targeted to both customers and vendors for the first 5 years to boost market momentum   
� Access by Terasen customers to information on the current losses and potential benefits of upgrading insulation at their 


particular facility. 
Target Technologies and Sub Segments: 
 
Fully insulated process heat distribution system at all manufacturing facilities with the exception of the Fabricated Metal sub 
sector. The major opportunities are in the food manufacturing sub sector in the Lower Mainland service area.  
 
Target Stakeholder Group: 
 
� Terasen manufacturing customers considering a retrofit of an existing facility, with emphasis on the Food sub sector in the 


Lower Mainland Region. 
� Terasen customers considering an expansion or development of new facilities with emphasis on the food sector in the 


Lower Mainland Region. 
� Vendors and trade allies. 
Key Barriers and Interventions: 
Experience to date indicates that the most significant barriers affecting this opportunity are:  
� Labour costs. 
� Lack of knowledge by the decision maker of the energy loss due to poor insulation at their particular facility. 
� Complexity of installation.  
 
This Action will address these barriers by combining the following interventions: 
� Information and promotion –  e.g., energy and cost savings; case studies, promotion of NAIMA’s E3 software to calculate 


current losses and potential payback. 
� Financing – e.g., grants towards hiring an expert to review opportunities for increased insulation at a given facility and 


develop payback and recommendations. 
Time Frame: 
Start up in 2006; incentives provided through to 2010. 
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Exhibit G12: Action Assessment Worksheet M4-Fully Insulated Process Heat Distribution System 


 
 


Energy Efficiency Measure
Participant Definition
Service Area


% of Potential % of Potential
100% 100%


Approximate % of Action 
Savings by Service Area


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


295,000 11,000 306,000 41,000 2,000 43,000


Approximate Total number of 
Participants in Period


421 16 437 59 3 61


Approximate Total Number of 
Participants Eliminated by 
Constraints (beyond DSM 
influence)


42 2 44 6 0 6


Economic Potential Available 
for DSM


265,500 9,900 393 36,900 1,800 55


Approximate Economic 
Potential Savings per 
Participant per Year 
(GJ/year)


Approximate Benefit Cost 
Ratio (Marginal Supply Cost 
of Gas = $6/GJ)


Approximate Customer 
Payback (Customer Cost of 
Gas = $9/GJ)


Participation Rate (% of 
Available Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 65% 65% - 50% 50% -
Upper 90% 90% - 75% 75% -


Action Savings (GJ/year)
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Period One to 


2010/11
Period Two to 


2015/16
Total by 


2015/2016
Most Likely 172,575 6,435 179,010 18,450 900 19,350


Upper 238,950 8,910 247,860 27,675 1,350 29,025


Participation Rate (% of Total 
Economic Potential)


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


Most Likely 59% 59% 59% 45% 45% 45%
Upper 81% 81% 81% 68% 68% 68%


Period One to 
2010/11


Period Two to 
2015/16


Total by 
2015/2016


336,000 13,000 349,000
191,025 7,335 198,360
266,625 10,260 276,885Upper


13%


3.5


2 years


Total Savings (GJ/Year)


700


Technology


Economic Potential Savings 
(GJ/year)


Insulation


Major Technology and % of 
Economic Potential


4.3


2 years


87%


M4: Fully Insulated Process Heat Distribution Systems


Economic Potential
Most Likely


A Manufacturing Facility with Incomplete Process Distribution System Insulation
Lower Mainland Interior and Vancouver Island


700


Insulation
Technology
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1.  Introduction 


1.1 Background 


Terasen Gas undertook a Conservation Potential Review (CPR) in 2006 in order 
to get a better understanding of the potential for natural gas related Demand 
Side Management (DSM) in British Columbia1. Terasen Gas intends to apply to 
the BCUC for additional funding such that they can support programming to 
increase the scope of their Energy Efficiency and Fuel Substitution activities and 
comply with the BC Energy Plan that requires utilities to pursue DSM2. 
 
This project builds on the foundation of the CPR and develops the measure3 
analysis through to a DSM strategy, program concept designs and then program 
cost and impact estimates. Specific steps in the process included: 


• Review and update of the CPR cost and impact assumptions for key 
measures. 


• Update of marginal cost estimates and rates for both natural gas and 
electricity 


• Re-Screen all of the CPR measures to determine which measures appear 
to be the most beneficial for including in programs. 


• For each candidate measure, develop estimates of incentives and uptake 
rates. 


• Combine the measures into logical programs and estimating the program 
development costs, marketing costs, ongoing program management and 
program evaluation for a three year program. 


• Screen the program concepts to determine the benefit cost ratios in 
accordance with the California Standard tests. 


• Develop concept plan write-ups to document the assumptions behind the 
program estimates.  


 
This project covers both Terasen Gas Inc. (TGI) service territory and the Terasen 
Gas Vancouver Island (TGVI) service territory.  


1.2 Organization of the Report 


The report is divided into 8 Sections. Section 2 covers Terasen Gas’ objectives for 
DSM as well as the objectives of this project. Section 3 reviews the results of the 
re-screening of the CPR measures with updated assumptions while Section 4 
reviews the external considerations that will affect DSM programs. Section 5 
provides an overview of the DSM programs and measures while Section 6 
reviews the forecast impact of these programs. Section 7 reviews the financial 
requirements associated with the DSM plan while Section 8 provides a brief 
project summary.   


 
1 Demand Side Management is defined as including both energy efficiency and fuel 
substitution.  
2 The BC Energy Plan: A vision for Clean Energy Leadership, 2007 
3 A “measure” is a piece of equipment that is more efficient than the “standard” product, 
such as an EnerChoice Fireplace or an ENERGY STAR appliance. 
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2.  Objectives 


2.1 Terasen Gas Objectives for DSM 


Terasen Gas has a number of corporate objectives that DSM programs will help 
achieve. These include: 


• Continuing to build upon Terasen Gas’s solid record of environmental 
protection, and making the public aware of Terasen’s environment-
related activity 


• Support socially responsible load growth 
o British Columbians have a history of supporting environmental 


issues, which is only becoming stronger with the concern about 
Green House Gas (GHG) emissions and Climate Change. While 
natural gas has the lowest carbon content of fossil fuels, 
supporting energy efficiency minimizes the GHG impact of natural 
gas use.  


o Terasen Gas has the objective of growing their customer base 
from the current 897,000 to about 1 million by 2010. Meeting this 
goal will require support from the government and the public. 
Both the perception and reality of energy efficiency will be 
required to maintain public support for increasing the usage of 
natural gas in British Columbia.  


• Provide contact with and value to customers 
o DSM opportunities will be used to build the relationship with, and 


provide value to, Terasen’s customer base. 
• Support the Provincial Energy Plan 


o The Provincial Energy Plan requires all utilities to pursue cost 
effective DSM opportunities.  


• Maintain fuel share balance with electricity 
o Electricity is priced advantageously in BC due to our “Heritage 


Assets”. DSM programs, including both energy efficiency and fuel 
substitution are necessary to maintain a fuel share balance in 
B.C., especially in the new construction market.  


• Develop capacity and relationships with trades and suppliers 


2.2 Project Objectives  
In 2006 Terasen Gas completed a Conservation Potential Review (CPR) to 
determine the scope of cost effective energy efficiency and fuel substitution 
which may be available in their service territory. However before proceeding with 
a Regulatory filing to the BCUC for increased Demand Side Management (DSM) 
funding, Terasen Gas required a third party review of some of the key 
assumptions in the CPR, and to re-screen the potential initiatives with more 
current natural gas and electricity marginal costs and rates.  
 
Habart & Associates Consulting Inc was retained to assist with the review and re-
screen as noted above, and to help Terasen Gas develop a menu of cost 
effective potential programs that could be developed once BCUC approval and 
funding was obtained. Specific tasks included: 
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1. Review data assumptions used in the CPR 
2. Re-screen measures in the CPR with updated assumptions. 
3. Determine the impact of planned legislative changes. 
4. Agree on measures to be included in potential programs4. 
5. Develop and review conceptual programs including assumptions for 


program development, program management, incentive levels and 
participation rates. 


6. Assist Terasen Gas staff in the documentation of the conceptual programs 
7. Document project. 
 


Tasks 1 and 2 were completed by February 2007, and are documented in a 
separate report “Terasen Gas CPR Measures Update”5. The Terasen Gas CPR 
Measures Update report summarizes the revised assumptions from the original 
CPR report6, and then lists measures that pass the re-screen. A copy of the 
Measures Update report has been included as Appendix F. 
 
This report represents Task 7 and documents the balance of the project.  
 


 


 
4 A program typically consists of one or more measures targeted at the same customers 
and using the save delivery channels. For example, ENERGY STAR dishwashers and 
clothes washers would be logical measures to combine into an ENERGY STAR appliance 
program.  
5 “Terasen Gas CPR Measures Update”, Marbek Resource Consultants Ltd. Prepared for 
Habart & Associates Consulting inc., March 2, 2007. Copy attached as Appendix. 
6 “Terasen Gas Conservation Potential Review”, Marbek Resource Consultants Ltd., April 
2006. Report includes separate documents for Residential Sector Report, Commercial 
Sector Report and associated appendices. 
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3.  Re-Screen of CPR Results 


3.1 Residential Energy Efficiency 


Measures from the Conservation Potential Review (CPR) that were expected to 
be cost effective and provide significant savings were reviewed and re-screened. 
 
Exhibit 3.1 and 3.2 below summarizes the benefit / cost results of the Re-
Screening of the Residential Measures for new construction and retrofit. This 
screening is done at the level of individual measures, and only considers the 
incremental cost of the technology and its associated energy impacts. It does not 
consider the costs associated with developing and managing programs to 
increase the usage of these measures.  
 
In the case of some measures, for example ENERGY STAR (E*) Furnaces, the 
measure does not have a positive benefit / cost ratio in all applications. However 
the overall program would have a positive benefit / cost.  
 
Exhibit 3.1 – Residential New Construction – Energy Efficiency7


 
 Vancouver Island Lower Mainland Interior 
 SFD RH SFD RH SFD RH 
Air Sealing 0.8 0.6 1.2 0.9 1.0 0.7 
High Perf. Windows 1.2 1.2 1.2 1.2 1.3 1.4 
E* Furnace  1.0 0.8 1.6 1.2 1.2 0.9 
Showerhead / Faucets na na na na na na 
Pipe Insulation 1.8 1.8 1.8 1.8 1.8 1.8 
E* Dishwashers 3.3 2.7 3.9 3.1 3.2 2.6 
E* Clothes Washers 2.2 1.8 2.6 2.1 2.2 1.7 
Pool Cover 3.0 na 3.4 na 3.6 na 
EE Fireplaces 1.7 1.7 1.7 1.7 1.7 1.7 
EGNH 80 1.3 4.6 1.3 1.1 1.5 1.1 


 


                                            
7 Abbreviations used in the tables: 


• SFD – Single Family Dwelling. This also typically includes Duplexes 
• RH – Row House 
• na – Not Applicable. Not all measures are applicable in both new construction 


and retrofit or in all housing detachments. 
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Exhibit 3.2 – Residential Retrofit – Energy Efficiency 
 


 Vancouver Island Lower Mainland Interior 
 SFD RH SFD RH SFD RH 
Air Sealing 0.8 0.5 1.2 0.7 1.0 0.5 
High Perf. Windows 1.0 1.1 1.0 1.1 1.2 1.2 
E* Furnace  1.3 0.8 2.1 1.1 1.6 0.8 
Showerhead / Faucets 5.1 4.3 6.2 4.9 5.1 4.0 
Pipe Insulation 1.8 1.8 1.8 1.8 1.8 1.8 
E* Dishwashers 3.4 2.8 4.1 3.2 3.4 2.7 
E* Clothes Washers 2.3 1.9 2.7 2.1 2.3 1.7 
Pool Cover 3.0 na 3.4 na 3.6 na 
EE Fireplaces 1.7 1.7 1.7 1.7 1.7 1.7 
EGNH 80 na na na na na na 


 
Not all of the eligible measures have been included in programs. Following is a 
summary of the rationale for measures not included in programs: 


• The Air Sealing initiative modelled was based on a contractor delivered, 
blower-door test based program. This approach provides more reliable 
results than the “do it yourself” (DIY) programs where the utility provides 
materials for the home-owners. However this was not considered as a 
candidate for a program at this time because the logistics associated with 
this program would be cumbersome.   


• High Performance Windows provide a positive benefit / cost, but the 
Provincial regulations noted in the next section, combined with a PST 
exemption, have addressed this opportunity. 


• Low flow shower heads, faucet aerators and pipe insulation have been 
reviewed as a program. However the shower heads provide the largest 
savings, and as the 2.1 gal / min. showerheads have been required since 
the mid 1990’s, it was decided not to proceed with a program as it would 
be too difficult to target households with older showerheads. 


• Pool Covers were not considered for a program as they are a common 
product and it was thought that the free rider rate for any program would 
be too high to make this cost effective.  


• The new construction program was considered. Currently the EGNH80 
(and 77) standards are being supported by CHBA (Built Green) and Power 
Smart. However about 2/3 of the energy savings are related to the 
requirement for an E* furnace which is now required by regulations. The 
additional savings from shell measures and their associated costs do not 
provide a positive TRC Benefit/Cost ratio. 


If solutions to the challenges of program delivery in the case of Air Sealing, and 
program eligibility in the case of Low flow shower heads can be found, these 
measures would be re-considered. However they are not included in the analysis 
of potential that follows. 
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3.2 Residential Fuel Substitution 


Exhibit 3.3 summarizes the results of the Re-Screening on the fuel substitution 
options for new construction. The screening shows that all these fuel substitution 
options have a positive benefit / cost ratio based on the marginal costs of 
electricity and natural gas. However care should be taken during the program 
design phase, as these measures may not provide a positive cashflow to 
participating customers.  
 
Exhibit 3.3 – Residential New Construction – Fuel Substitution 
 


 Vancouver Island Lower Mainland Interior 
 SFD RH SFD RH SFD RH 
Furnace Fuel Choice 2.0 1.8 2.3 2.1 2.0 1.8 
DHW Fuel Choice 1.3 1.2 1.3 1.3 1.2 1.1 
Range Fuel Choice 1.3 1.3 1.3 1.3 1.2 1.2 
Dryer Fuel Choice 2.4 2.4 2.4 2.4 2.2 2.2 


  
Exhibit 3.4 summarizes the results of the Re-Screening on the fuel substitution 
options for retrofit, where an existing electric appliance is replaced with a natural 
gas appliance upon replacement of electric appliance. The screening shows that 
all measures except DWH pass the screening. The incremental cost of adding a 
flue when replacing electric DHW is a major factor in the failure of the DHW as a 
standalone measure. 
 
Exhibit 3.4 – Residential Retrofit – Fuel Substitution 
 


 Vancouver Island Lower Mainland Interior 
 SFD RH SFD RH SFD RH 
Furnace Fuel Choice 3.4 3.5 3.3 3.4 3.1 3.2 
DHW Fuel Choice 0.8 0.7 0.9 0.8 0.7 0.6 
Range Fuel Choice 1.0 1.0 1.1 1.0 1.0 0.9 
Dryer Fuel Choice 1.6 1.5 1.7 1.5 1.4 1.3 
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3.3 Commercial Energy Efficiency 


Exhibit 3.5 summarizes the results of the Re-Screening of the commercial 
measures, and shows the results for both New Construction and Retrofit. All 
Commercial measures that passed the Re-Screen, except for the pre-rinse spray 
valves and the Commercial Food preparation have been included in the potential 
programs.  
 
The pre-rinse spray valves are currently being tested on a pilot basis in 
conjunction with the City of Vancouver. However they have not been included in 
this analysis as an evaluation of a similar program in California found them to be 
not cost effective. They will be re-considered once the pilot program has been 
evaluated. The food service products have been deferred for further study.  
 
Exhibit 3.5 – Commercial – Energy Efficiency 
 


 New 
Construction 


 
Retrofit 


New Building Construction – 30% 2.7 na 
New Building Construction – 60% 2.5 na 
High Performance Glazing – HIT 1.3 na 
HE Boilers – Near Condensing 1.6 1.8 
HE Boilers – Condensing 1.4 1.5 
Building Recommissioning na 5.3 
Next Generation BAS na 2.1 
Demand Ctl Ventilation (interior) na 1.1 -3.9 
HE Roof Top Units na 1.5 
Instantaneous DHW Heaters 2.4 2.4 
HE Condensing DHW Boiler 6.2 6.2 
HE Condensing DHW Heater 3.0 3.0 
Drainwater Heat Recovery 2.5 1.7 
Pre-Rinse Spray Valves 25.5 16.6 
Commercial Food Prep – Gas Range 5.7 5.7 
Commercial Food Prep – Gas Broiler 15.9 15.9 
Commercial Food Prep – Gas Fryer 1.0 1.0 
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4.  External Considerations 
Terasen Gas DSM programs will operate within a context of government 
efficiency regulations and other energy efficiency programs. Task 3 of this 
project included a review of recent Provincial and Federal regulations that will 
affect the DSM programs, as well a Power Smart programs that will overlap with 
Terasen.  
 
4.1.1 REGULATIONS 
1. Commercial Boilers: As of January 1 2007, all natural gas fired hot water 


and low pressure steam boilers with an input firing rating equal to or greater 
than 99kW (300,000 Btu/hr) must have a combustion efficiency of 80% or 
greater. 
Impact : None, as this level of efficiency was the assumed baseline level 
used for the analysis. 


 
2. Gas Fireplaces:  As of January 1 2007, all natural gas fireplaces including 


inserts and free-standing stoves, but excluding log-sets and sand-pans, must 
be tested, rated and labelled. 


 Impact: This regulation closes a loop-hole in the Federal Government 
legislation that allows products which are manufactured and sold within a 
province to avoid testing, rating and labelling. The Hearth, Patio and BBQ 
Association of Canada has developed the “Enerchoice” brand which identifies 
more efficient modesl.  The fireplace labelling and Enerchoice brand will 
facilitate the operation of a natural gas fireplace program. 


 
3. Gas Forced Air Furnaces – New Construction: As of January 1 2008, all 


gas fired forced air furnaces with an input rating of less than 66 kW (225,000 
Btu) used in new construction will require an AFUE of 90% or greater. 


 Impact: This regulation essentially transforms the new construction market 
to the Energy Star efficiency level. The major concerns for Terasen Gas are: 
• The higher costs for ENERGY STAR furnaces may motivate some 


developers to install electric space heating rather than natural gas due to 
the lower first cost. 


• As ENERGY STAR furnaces have different venting requirements than 
natural gas hot water tanks, the developer will have to bear the cost of 
the flue (thought to be in the range of $ 350 to $ 450) as well as the 
higher cost of a natural gas hot water tank relative to an electric hot 
water tank. This may result in a significant loss of market share for 
natural gas hot water in new construction, and the resulting load shift to 
electricity would further tax BC Hydro’s electricity system. 


 
4. Gas Forced Air Furnaces – Retrofit. Natural Resources Canada have 


started the process to require all gas fired forced air furnaces with an input 
rating of less than 66 kW (225,000 Btu) to have an AFUE of 90% or greater. 
They expect that the regulation will be enacted for December 31, 2009. 
Impact: This regulation will have the effect of requiring high efficiency 
furnaces for all retrofit applications as well as for new construction. Any 
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Terasen ENERGY STAR retrofit programs should be completed prior to this 
date. This regulation is unlikely to affect the continued use of natural gas 
water heating in retrofit applications, as the flue is already in place. 


 
4. Manufactured Fenestration (Window & Door) Products: As of January 


1 2009, all fenestration products must not exceed an overall heat loss 
coefficient of 2.0 watts per sq. meter (U-Value 2.0). This level is the same as 
NRCan’s Zone A standard which applies to the Lower Mainland and Southern 
Vancouver Island. 


 Impact: This will transform the market for windows and doors in BC to the 
“economically optimum” level for the warmer parts of the province8. This will 
also increase the level of fenestration for the colder interior, but not to the 
economically optimal level. While it is conceptually possible to design a 
program to move windows to a higher level in the interior, it is not likely to 
pass the cost effectiveness tests. 


  
5. PST Sales Tax: In February 2007 the BC Government exempted from PST 


the purchase of: 
o Double Glazed Windows 
o Insulation 
o Draft reducing materials 
o Small scale renewable energy measures 
o Energy Star rated furnaces, boilers and heat pumps. 
These exemptions are in place until March 31 2009 except for ENERGY STAR 
heating where the PST exemption will be dropped in January 2008 when this 
equipment becomes mandatory in new construction.  
 


6. Heat Traps: In 2004, changes to energy standards for gas fired domestic 
hot water tanks made the inclusion of heat traps as a standard part of the 
design essentially mandatory.  


 Impact: Assuming a typical life of a natural gas hot water tank to be 
between 7 and 12 years, this means that by between 2011 and 2016, 
essentially all installed tanks will have this feature. For any heat trap retrofit 
program, the effective life will be the remaining life of the tank, as of 2007 
this would be between 4 and 9 years. It was concluded that Terasen would 
not pursue any initiatives that included heat traps.  


 
4.1.2 POWER SMART PROGRAMS 
Power Smart operates a range of DSM programs, some of which will overlap with 
the proposed Terasen Gas programs. These include: 


• Energy Star Dishwashers and Clothes Washers 
• Commercial New Building Design 
• Power Smart Partners 


In these areas, the programs are targeted at the same consumers or decision 


 
8 Note: while the wording of the regulation appears to apply to both residential and 
commercial buildings, the intent is for this regulation to apply only to part 9 buildings 
(wood frame, less than 600 m2, three stories or less). A interpretation letter is expected 
which will clarify this. 
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makers as the Power Smart programs, so at a conceptual level it would make 
sense for the two utilities to offer joint programs both for economies of scale for 
program delivery and to simplify program participation for customers. However, 
until such time as BCUC approval is received, detailed discussions about joint 
programs will not take place. 


 
1. Energy Star Appliances. At the time of writing (June 2007), Power Smart was 


pursuing a strategy of incenting only the most efficient models of Energy Star 
Dishwashers and Clothes Washers, with efficiency levels set consistent with 
the Consortium for Energy Efficiency (CEE) Tier 2 & 3 efficiency levels. 
However sales volumes for these levels of efficiency were not yet 
determined, so Terasen forecast sales volumes were set at a level 
approximately the same as Hydro’s.  A joint program may include sharing the 
program delivery and administration costs and then having each utility 
provide the incentive depending on the fuel used to provide the hot water. 


2. Commercial New Building Design. BC Hydro has operated a High Efficiency 
Buildings program since 2005. A new manager has been hired for this 
program and a business case is being developed to extend the program 
beyond its initial two years. The program is based on funding energy 
efficiency design options early in the development process and then 
providing incentives to help cover the additional “up front” costs for efficient 
construction. Again the concept would be to share the additional design 
costs, perhaps based on the relative energy savings for each fuel, and then 
providing the relevant product incentives.  


3. Power Smart Partners. The Power Smart Partners program is based on 
detailed audits of customer buildings, which result in recommendations to 
change out equipment and possibly change operating practices. Again the 
utilities would share the cost of the audit and then provide incentives to bring 
down the incremental costs of the more efficient equipment. In a joint 
program, the utilities would likely share the costs of the audit and then each 
would provide the incentives for their products. 


 
For all customers, Terasen would not rely solely on partnerships with BC Hydro.  
For those customers, especially in the Commercial Sector, who would prefer to 
work directly with Terasen Gas, Terasen will continue to do so.  For example, 
Terasen would continue to offer our Commercial Energy Assessment program to 
customers that did not wish to participate in the Power Smart Partners program. 
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5.  DSM Plan 
Once the measures were Re-Screened, they were combined into programs. A 
program is a logical bundle of measures which typically are focused on the same 
customer and use the same delivery channel. 


5.1 Programs 


Exhibits 5.1 to 5.4 show the proposed programs and the measures that would be 
included in each program, and it also shows the differences in measures that 
expected to be offered in the TGI or TGVI service territory.  
 
For the Residential sector (Exhibits 5.1 and 5.2) the major difference in the 
programs for TGI and TGVI is that Fuel Substitution programs are not expected 
to be offered in the retrofit market in the TGI service territory as the bulk of the 
potential has already been addressed. 
 
Exhibit 5.1: Residential New Construction  


 
Program Components TGI TGVI 
DSM    
Fireplace EnerChoice Fireplace X X 
ENERGY STAR Appliances Clothes Washer X X 
 Dish Washer X X 
Fuel Substitution    
Natural Gas Water Heating NG DHW  X 
Natural Gas Appliances FS Range X X 
 FS Dryer X X 


 
Exhibit 5.2: Residential Retrofit  


 
Program Components TGI TGVI 
DSM    
E* Furnace Upgrade Furnace Upgrade X X 
EnerChoice Fireplace Fireplace X X 
ENERGY STAR Appliances Clothes Washer X X 
 Dish Washer X X 
Fuel Substitution    
Natural Gas Appliances FS Range  X 
 FS Dryer  X 
Furnace Fuel Substitution Furnace  X 
Fireplace Fuel Substitution EnerChoice Fireplace  X 
 
For the Commercial Sector (Exhibits 5.3 and 5.4), the major difference in the 
programs for TGI and TGVI is for Demand Control Ventilation. This measure is 
only cost effective in the Interior region of TGI, and will not be offered to the 
other regions. 
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Exhibit 5.3: Commercial New Construction  
 


Program Components TGI TGVI 
Efficient New Construction Efficient Design – 30% Large X X 
 Efficient Design – 30% Medium X X 
 Efficient Design – 60% X X 
 HIT Windows X X 
Boilers Near Condensing Boilers X X 
 Condensing Boilers X X 
Water Heating Instantaneous DHW Heaters X X 
 Condensing DHW Boilers X X 
 Condensing DHW Heaters X X 
 Drainwater Heat Recovers X X 


 
 


Exhibit 5.4: Commercial Retrofit  
 


Program Components TGI TGVI 
Boilers Near Condensing Boilers X X 
 Condensing Boilers X X 
Building Recomissioning  X X 
Next Generation BAS  X X 
Demand Control Ventilation Demand Ctl Vent. – Large X  
 Demand Ctl Vent. - Med X  
HE Rooftop Units HE Rooftop units X X 
Water Heating Instantaneous DHW Heaters X X 
 Condensing DHW Boilers X X 
 Condensing DHW Heaters X X 
  


5.2  Estimating Program Parameters 


Developing the program concepts for benefit / cost testing requires combining 
the estimates of incremental cost and energy savings for each technology from 
the Re-Screening report with estimates of the costs to develop and operate a 
program and the expected number of participants.  
 
5.2.1 ESTIMATING PROGRAM COSTS 
Program costs include: 
• Program development 
• Incentive costs 
• Incentive processing 
• Ongoing program management 
• Periodic program evaluation 
• Contractor costs 


o Program mailouts 
o Seminars & training 


• Marketing costs 
o Printed collateral such as bill inserts 
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o Advertising 
o Promotion 


These costs were developed by Terasen Gas and the consultant, and take into 
consideration the costs associated with the operation of past programs. 
Incentives were estimated at 50% of the incremental costs, which is the 
approach Terasen Gas has used in previous programs. Program costs were 
estimated based on Terasen’s previous experience with programs.  A planning 
assumption sheet was developed for each measure. 
 
5.2.2 ESTIMATING PROGRAM PARTICIPATION 
Program participation estimates include: 


• The number of participants expected by year over the three year planning 
horizon. 


• Estimating the Free Rider Rate (FRR) or Net to Gross Ratio. The FRR is 
the number of people who would have installed the target technology if 
the program had not existed, but now receive an incentive and are 
counted as program participants. In order to determine the net impact of 
the program, these people must be removed from the program 
estimates.  


Different methodologies were used in different markets, as briefly discussed 
below. 
 
Residential New Construction 
For Residential New Construction, the number of new accounts was derived from 
the CMHC completions for 2005. For appliance programs, the key questions are: 


• How many developers are installing each of the various measures of 
interest, such as appliances? 


• For each measure installed by the developers, what is the fuel choice and 
level of efficiency. For example, of those developers installing ranges, 
how many of the ranges are natural gas? 


 
Information on the rate of installation of appliances and efficiency levels was 
obtained from Terasen Gas field representatives and from MPC Intelligence (J. 
Podmore) who provides field intelligence on new construction projects in B.C. 
Information on fuel choice for appliances was obtained from a Terasen Gas 
study9.  
 
A number of different approaches were used to estimate the uptake for various 
programs. In areas where Terasen Gas had experience, such as furnaces or 
fireplaces, this information was used to inform the estimates. In other cases 
information from other utility programs such as BC Hydro Power Smart was 
used. Where no other data was available, estimates were made by looking at the 
estimated level of installations and the level of sales required to achieve a 
reasonable FRR. 
 
The FRR estimate is then determined by estimating the share of efficient 
measures that were sold prior to the program, and the total sales expected with 


 
9 “New Construction Fuel Choice”, Habart & Associates Consulting inc, July 12, 2005. 
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the program and then determining the share of program participants who would 
likely have purchased the measure had the program not existed.  
 
Residential Retrofit 
Information on the population of appliances installed in Terasen Gas customer 
dwellings was obtained from the most recent End Use Study10. Based on this 
population, an estimate is made of the number of appliances that become 
eligible for replacement each year. Then information from Canadian Appliance 
Manufacturers’ Association (CAMA) is used to determine the share of appliances 
likely to be energy efficient.  
 
Commercial New Construction and Retrofit 
For Commercial New Construction and Retrofit, energy savings for electricity and 
natural gas, product life, incremental costs and incentive information were taken 
from the Re-Screen report. These numbers were then compiled into planning 
sheets and discussed in a series of internal meetings and conference calls. 
Terasen’s Technical Support Services Group and Key Account Managers were 
involved in the discussion to determine the ramp-up and free rider rates as well 
as administration costs. The boiler program was used as a model to inform and 
estimate the measures for commercial new construction programs.  
 
TGI and TGVI estimates 
For TGVI residential new construction, the same approach was taken as for TGI, 
and the estimates reflect the lower penetration of natural gas on Vancouver 
Island. The 2003 Residential End Use study did not include Vancouver Island as 
Centra Gas had not yet been integrated into Terasen at that time. Therefore 
estimates for TGVI were primarily based on a ratio of the number of natural gas 
customers, but reduced by 30 to 60%, depending on the measure to allow for a 
newer population of natural gas appliances on VI. 
 
Less data was available about TGVI commercial, so uptake rates were estimated 
to be approximately 10% of TGI, as this is the approximate ratio of the number 
of natural gas accounts.  
 
 
 


 
10 “Residential End Use Survey Results”, Habart & Associates Consulting inc.. December 
2003 
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6.  DSM Impact Summary  
Willis Energy Services Ltd. was contracted by Terasen Gas to develop a screening 
model for DSM programs11. The screens are based on the California Standard 
Practice tests, which are the norm in the utility industry and are accepted by the 
BCUC. 
 
Once the program parameters have been estimated, they were run through the 
model. The following two sections summarize the results 


6.1 Overall Summary 


Exhibit 6.1 summarizes the overall impact expected from the Terasen Gas DSM 
programs. The energy efficiency programs are expected to reduce consumption 
by about 9,958 Terajoules (TJ) of natural gas and 625 GWh of electricity12. The 
fuel substitution programs are expected to add almost 2,278 TJ of natural gas 
while displacing over 550 GWh of electricity. Taken together the net impact is to 
reduce natural gas load by almost 7,680 TJ and electrical load by over 1,174 
GWh. 
 
The table also shows that the Total Resource Cost (TRC) benefit / cost ratio of 
4.0 while the benefit to the Utility is 2.2 and the benefit to program participants 
is over 9. The overall Ratepayer Impact Test (RIM) impact is 0.6.  
 
The total investment required to support these programs is about $ 35 million in 
2007 dollars. However it should be noted that part of the incentives could be 
provided by BC Hydro Power Smart to fund electricity savings, and by other 
partners such as the provincial and federal governments. Budget numbers, 
included in the next section, are slightly higher. 
 


 
11 Data in this report extracted from model run: 2008 DSM Plan V. 070912 
12 1 GJ = 277.8 kWh of electricity 







 
 
  DSM Impact Summary 


September 14, 2007 
  Page 18 


 


Exhibit 6.1: Overall DSM Plan - 2008 - 201013


 
 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000)14
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Total Residential 5,686 2,499 8,185 2,268 45 2.4 0.5 2.6 17.6 
Total Commercial 17,928 5,178 23,106 7,690 580 3.7 0.6 3.3 8.2 
Total Energy Efficiency 23,614 7,677 31,291 9,958 625     
Fuel Substitution          
Total Residential 2,180 1,059 3,239 (2,278) 550 2.5 1.5 n/a 0.9 
Total Project 25.794 8,736 34,530 7,681 1,174 4.0 0.6 2.2 9.2 


 
 
Tables 6.2 and 6.3 show the results separately for TGI and TGVI. The tables 
show that TGI is expected to provide almost 90% of the impact for energy 
efficiency, but only about 35% of the fuel substitution. TGI has 85% of the 
budget while TGVI has the balance.  
 
Exhibit 6.2: TGI DSM Plan - 2008 - 2010 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000)15
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Total Residential 5,243 2,300 7,543 2,087 41 2.4 0.5 2.6 16.8 
Total Commercial 15,904 4,746 20,650 6,858 511 3.7 0.6 3.3 8.2 
Total Energy Efficiency 21,147 7,046 28,193 8,945 552     
Fuel Substitution          
Total Residential 703 457 1,160 (831) 174 1.7 1.7 n/a 0.7 
Total 21,850 7,503 29,353 8,113 726 3.6 0.6 2.7 9.3 


   


                                            
13 Benefit / Cost tests. 


• TRC – Total Resource Cost represents the benefits to the overall economy. Test 
includes both natural gas and electricity impacts. 


• RIM – Rate Payer Impact Test represents the potential impact on rates. A B/C 
ratio of less than one indicates that the program will produce upward pressure 
on rates. Test reflects natural gas impact only 


• Utility – Represents the benefit to the utility. For Terasen this largely reflects the 
impact on natural gas purchases, with energy efficiency programs reducing the 
need to purchase gas and fuel substitution programs increasing the need for 
purchases. Test reflects natural gas impact only. 


• Participant – represents the benefit to the program participants. Test reflects 
impact of both fuels.  


14 Note: Some Commercial Sector incentives for new construction will not be paid 
out until the buildings are complete in the 2011 – 12 periods.  
15 Note: Some Commercial Sector incentives for new construction will not be paid out 
until the buildings are complete in the 2011 – 12 period.  
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Exhibit 6.3: TGVI DSM Plan - 2008 - 2010 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000)16
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Total Residential 443 198 642 181 4 2.7 0.4 2.6 37.5 
Total Commercial 2,024 431 2,456 833 69 3.8 0.6 3.2 8.2 
Total Energy Efficiency 2,467 629 3,098 1,014 73     
Fuel Substitution          
Total Residential 1,477 602 2,079 (1,446) 376 3.0 1.4 n/a 1.1 
Total 3,944 1,232 5,176 (433) 448 5.0 0.8 n/a 2.9 


 


6.2 TGI 
Exhibits 6.4 to 6.7 summarize the costs and impacts for the programs in TGI. 
The residential energy efficiency programs will result in a savings of 2,087 TJ of 
natural gas while the fuel substitution programs will result in an increase of 831 
TJ from new customers or new applications. The commercial programs will result 
in a reduction of about 6,858 TJ of natural gas.  
 
Exhibit 6.4: Residential New Construction 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
EnerChoice Fireplace 850 215 1,065 346 1 3.2 0.6 3.1 ∞* 
E* Appliances 324 360 684 179 11 2.9 0.4 2.5 19.3 


Sub-Total 1,174 575 1,749 525 12 3.1 0.5 2.8 41.6 
Fuel Substitution          
N.G. Appliances 703 457 1,160 (831) 174 1.7 1.7 n/a 0.7 


*If there is no customer incremental cost, the payback approaches infinity. 
 
Exhibit 6.5: Residential Retrofit 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
E* Furnace 2,177 683 2,861 814 - 1.8 0.5 2.7 8.6 
EnerChoice Fireplace 1,307 589 1,895 438 2 2.3 0.5 2.2 ∞* 
E* Appliances 585 453 1,038 310 28 3.7 0.5 2.8 18.4 


Sub-Total 4,069 1,725 5,794 1,562 30 2.3 0.5 2.6 14.1 
*If there is no customer incremental cost, the payback approaches infinity 


                                            
16 Note: Some Commercial Sector incentives for new construction will not be paid out 
until the buildings are complete in the 2011 – 12 period.  
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Exhibit 6.6: Commercial New Construction 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Effic. New Const. 3,937 609 4,546 419 249 4.0 0.4 0.9 4.5 
Boilers 1,278 397 1,676 487 - 1.8 0.6 3.0 6.5 
Water Heating 544 423 967 654 - 4.4 0.8 6.8 14.3 


Sub-total 5,759 1,430 7,189 1,561 249 3.6 0.6 2.2 5.7 
 
 
Exhibit 6.7: Commercial Retrofit 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Boilers 5,867 587 6,454 2,750 - 2.5 0.6 4.3 8.1 
Building Re-commis. 1,932 738 2,670 461 232 7.3 0.5 1.6 10.0 
Next Generation BAS 624 215 839 59 30 2.9 0.4 0.6 4.0 
Demand/Ctl Vent. 783 762 1,545 570 - 2.5 0.5 3.5 14.5 
HE Roof Top Units 70 138 208 34 - 1.2 0.6 1.6 5.6 
Water Heating 869 877 1,747 1,423 - 5.6 0.8 8.2 20.9 


Sub-total 10,145 3,317 13,462 5,297 262 3.8 0.6 3.9 9.9 
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6.3 TGVI 


Exhibits 6.8 to 6.11 summarize the costs and impacts for the programs in TGVI. 
The residential energy efficiency programs are much smaller than TGI and will 
result in a savings of 181 TJ of natural gas as a result of the relatively young age 
of the utility and lower penetration for natural gas. The fuel substitution 
programs are larger and will result in an increase almost 1,447 TJ from new 
customers or new applications. The commercial programs will result in a 
reduction of almost 832 TJ of natural gas.  
 
Exhibit 6.8: Residential New Construction 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
EnerChoice Fireplace 291 54 345 119 0.4 3.3 0.5 3.1 ∞ 
E* Appliances 34 73 107 16 1 1.9 0.3 1.4 19.6 


Sub-total 325 127 452 135 2 2.9 0.5 2.7 105.3
Fuel Substitution          
N.G. Water Heating 469 138 607 (188) 32 1.7 1.3 n/a 0.7 
N.G. Appliances 35 42 77 (30) 7 2.0 1.7 n/a 0.8 


Sub-total 504 181 684 (218) 39 1.7 1.3 n/a 0.7 
 
 
Exhibit 6.9: Residential Retrofit 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
E* Furnace 47 3 50 14 - 1.6 0.4 2.6 8.2 
EnerChoice Fireplace 21 2 23 8 0 3.5 0.5 3.4 ∞ 
E* Appliances 50 66 117 24 2 2.7 0.3 1.8 18.8 


Sub-total 118 71 189 46 2 2.4 0.4 2.2 15.5 
Fuel Substitution          
N.G. Appliances 351 77 428 (109) 22 1.5 1.5 n/a 0.6 
Furnace  478 203 681 (1,008) 292 3.6 1.4 n/a 1.3 
Fireplace 144 142 286 (112) 22 2.0 1.3 n/a 0.8 


Sub-total 973 422 1,395 (1,229) 337 3.2 1.4 n/a 1.1 
 
Exhibit 6.10: Commercial New Construction 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Effic. New Const. 556 48 604 59 39 4.5 0.4 0.9 4.9 
Boilers 169 27 197 64 - 1.8 0.5 3.2 6.9 
Water Heating 72 18 90 89 - 5.3 0.7 9.4 15.7 


Sub-total 797 94 891 212 39 4.0 0.5 2.3 6.2 
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Exhibit 6.11: Commercial Retrofit 
 


 Costs Net Savings Benefit / Cost Tests 
 Incentive 


($’000) 
Admin 
($’000) 


Total 
($’000) 


N. Gas 
(TJ) 


Elec. 
(GWh) 


TRC RIM Utility Part. 


Energy Efficiency          
Boilers 833 106 939 396 - 2.3 0.6 4.1 8.4 
Building Recommis. 223 86 309 54 26 7.2 0.5 1.5 10.2 
Next Generation BAS 69 13 82 7 3 3.2 0.4 0.7 4.1 
HE Roof Top Units 8 6 14 3 - 1.2 0.5 1.8 4.3 
Water Heating 95 126 221 161 - 5.0 0.7 7.0 23.2 


Sub-total 1,227 338 1,565 620 30 3.6 0.6 3.8 9.7 
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7.  Budget Summary 
Exhibit 7.1 summarizes the necessary program budget. As noted previously, the 
budget numbers differ slightly from the economic analysis for two reasons: 


• The economic analysis incentives include the portion of incentives that 
could be paid by BC Hydro Power Smart for joint programs. 


• The costs in the economic analysis are discounted to 2007. 
The total DSM program as outlined herein will require budget funding from 
Terasen Gas of about $35 million over the 3 years.  
 
Exhibit 7.1: Total Budget - Summary 
 


 Costs 
 Incentive


($’000) 
Admin 
($’000) 


Total 
($’000) 


Total Residential  8,961 4,024 12,985 
Total Commercial  21,383 5,979 27,362 
- Less Power Smart Contribution   5,572   
- Net Commercial 15,812 5,979 21,791 
Total Terasen Budget 24,774 10,003 34,776 


 
Exhibit 7.2 shows the breakdown of the administration budget by the cost 
categories used in developing the program assumptions. 
 
Exhibit 7.2: Administrative Budget - Residential 
 


 2008 
($’000) 


2009 
($’000) 


2010 
($’000) 


Total 
($’000) 


Program Development  75 - - 75 
Program Administration 543 645 727 1,916 
Contractor Training & Liaison 254 154 79 487 
Project Consulting n/a n/a n/a n/a 
Program Evaluation 60 0 220 280 
Marketing & Promotion 586 466 216 1,267 
Total Budget 1,518 1,265 1,242 4,024 


 
Exhibit 7.3: Administrative Budget - Commercial 
 


 2008 
($’000) 


2009 
($’000) 


2010 
($’000) 


Total 
($’000) 


Program Development & Admin 91 - - 91 
Program Administration 425 641 923 1,989 
Contractor Training & Liaison 209 208 208 624 
Project Consulting 414 729 1,183 2,325 
Program Evaluation 15 10 295 320 
Marketing & Promotion 247 192 192 630 
Total Budget 1,400 1,779 2,800 5,979 
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Exhibit 7.4 summarizes the person years (py) of staffing implicit in the budget 
estimates17. It is anticipated that Terasen will develop a core staff to support the 
programs on an ongoing basis, but that services such as ABSU, contract staff 
and consultants will provide some of the necessary labour to support the 
programs.  
 
Exhibit 7.4: Implicit Staffing - Summary 
 


 2008 
(py) 


2009 
(py) 


2010 
(py) 


Total 
(py) 


Program Development  1.6 0 0 1.6 
Program Operations 9.6 12.9 16.5 39.1 
Evaluation 0.8 0.1 5.2 6.0 
Total Staffing 12.0 13.0 21.7 46.7 


 
 


                                            
17 A conversion factor of $100,000 per person year was used in these estimates.  
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8.  Summary 
This project builds on the Conservation Potential Review (CPR) undertaken by 
Terasen Gas in 2006. The CPR took a broad look at the uses of natural gas in the 
residential and business sections (excluding industrial process usage) and 
outlined the scope for energy efficiency and fuel substitution in Terasen Gas’ 
service territory. The current project encompassed a review and update of the 
assumptions in the CPR and then selected the most promising measures for both 
energy efficiency and fuel substitution. These measures were combined into 
programs. Assuming a three year program life, program related costs such as 
marketing and promotion, contractor training and program management were 
estimated. The resulting program concepts and cost estimates were screened 
with an economic model to confirm the cost effectiveness of the programs. 
 
The energy efficiency programs are estimated to save about 9,958 Terajoules 
(TJ) of natural gas and 625 GWh of electricity. The fuel substitution programs 
are expected to add almost 2,278 TJ of load while displacing over 550 GWh of 
electricity. Taken together, these DSM programs are expected to reduce natural 
gas consumption by about 7,680 TJ and decrease electricity consumption by 
about 1,174 GWh.  
 
While the total cost of these programs are about $40 million, it is expected that 
contribution from partners such as Power Smart, the federal government and the 
provincial government will reduce the Terasen Gas costs to about $ 35 million. 
 
The economic screening suggests that these programs will provide an overall 
benefit / cost ratio of 4.0:1 while the impact for participants will be over 9:1 and 
to the utility will be about 2.2:1. These programs may provide some upward 
pressure on rates, as the ratepayer impact ratio is 0.6:1. However this is typical 
for DSM programs.  
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9.  Appendix A – Terasen Gas CPR Measure Update 







 
 
 
 


Terasen Gas CPR Measures Update 
 
 
 
 
 


 
Prepared for: 


 


 
 


 
 


Prepared by: 
 


Marbek Resource Consultants Ltd. 
 
 
 
 


March 2, 2007 


Marbek Resource Consultants 
300-222 Somerset Street West 


Ottawa, Ontario K2P 2G3 
Tel: 613.523.0784  Fax: 613.523.0717  www.marbek.ca 







 


Table of Contents 
 
1. INTRODUCTION..............................................................................................................1 


1.1 Background ..............................................................................................................1 
1.2 This Report...............................................................................................................1 


2 RESIDENTIAL MEASURES...........................................................................................2 


2.1 Introduction..............................................................................................................2 
2.2 Energy Efficiency Measures ....................................................................................2 
2.3 Energy Efficiency Measures Re-Screen Summary..................................................4 
2.4 Fuel Choice Measures..............................................................................................5 
2.5 Fuel Choice Measures Re-Screen Summary............................................................5 


3 COMMERCIAL SECTOR MEASURES........................................................................6 


3.1 Introduction..............................................................................................................6 
3.2 Energy Efficiency Measures ....................................................................................6 
3.3 Energy Efficiency Measures Re-Screen Summary..................................................6 
3.4 Fuel Choice Measures..............................................................................................8 
3.5 Fuel Choice Measures Re-Screen Summary............................................................8 


 
 
 
 
Appendix A:  Detailed Tables for Residential Measures  
 
Appendix B:  Detailed Tables for Commercial Measures 
 
 
 


 







Terasen Gas CPR Measures Update 


1. INTRODUCTION 
 
1.1 BACKGROUND 
 
In 2005, Marbek Resource Consultants was retained by Terasen Gas to prepare a review of the 
potential for demand side management programs (DSM) and fuel substitution, called the 
Conservation Potential Review (CPR). 
 
Terasen now intends to move towards a regulatory filing. As part of this process, Terasen Gas 
requested that Habart & Associates Consulting provide assistance in reviewing the CPR output 
and preparing for the regulatory filing.  As part of the Habart review, Marbek Resource 
Consultants was asked to re-run the measures included in the original CPR with the following 
changes: 
 
 For all of the measures, use the revised avoided cost and rate data for both natural gas and 


electricity 
 
 For selected measures, also revise cost and performance data to reflect current conditions. 


 
Habart and Associates provided Marbek with both the revised avoided cost data and the updated 
measure cost and performance data. Marbek incorporated the new input into our CPR measures 
model and produced the updated set of outputs.  As applicable, this process also included re-
running of our building simulation models to establish the revised energy saving impacts.  
 
1.2 THIS REPORT 
 
This remainder of this report is presented in two sections: 
 
 Section 2 presents a summary of the residential sector revisions  
 Section 3 presents a summary of the commercial sector revisions. 


 
Appendices A and B provide a summary or results and the detailed measure tables for, 
respectively, the residential and commercial sectors.  
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Terasen Gas CPR Measures Update 


2. RESIDENTIAL MEASURES 
 
2.1 INTRODUCTION 
 
The revised energy efficiency measure and fuel choice results are presented in Appendix A. 
Highlights of the revisions applied to the energy efficiency and fuel choice assumptions are 
provided below. 
 
2.2 ENERGY EFFICIENCY MEASURES 


 
The following inputs were modified: 


 
 Avoided cost data were revised to reflect current estimates from Terasen Gas and BC Hydro. 


Exhibit 2.1 shows the natural gas marginal costs while Exhibit 2.2 shows electricity marginal 
costs.  


 
Exhibit 2.1: Marginal Costs – Natural Gas 


 
 Measure Life (Yrs) 10 15 20 25


Unit Price $/GJ $/GJ $/GJ $/GJ
Service Area
Vancouver Island $8.42 $8.14 $8.03 $7.94
Lower Mainland $8.42 $8.14 $8.03 $7.94
Interior $8.42 $8.14 $8.03 $7.94


  
 
 
 
 


Exhibit 2.2 : Marginal Costs – Electricity 
 


Measure Life (Yrs) 10 15 20 25
Unit Price $/GJ $/GJ $/GJ $/GJ


Service Area
Vancouver Island $0.0264 $0.0264 $0.0264 $0.0264
Lower Mainland $0.0262 $0.0262 $0.0262 $0.0262
Interior $0.0244 $0.0244 $0.0244 $0.0244


 
 
 
 
 
 Rate data was updated to reflect current rates. Exhibit 2.3 summarizes this data. 


 
Exhibit 2.3: Residential Rates 


 


 The savings from ost new natural gas hot 


 


 
Customer Energy Prices  Natural Gas 


$/MJ
Electricity 


$/MJ
Vancouver Island $0.0137 0.0176$      
Lower Mainland $0.0113 0.0176$      
Interior $0.0113 0.0176$     


Residential


 
 
 
 
 


 Heat trap was reduced to reflect that, since 2003, m
water tanks were supplied with heat traps from the manufacturer. This restricts the market to 
tanks installed before that date, and restricts the life of the product to the remaining life of the 
installed tanks. 
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Terasen Gas CPR Measures Update 


SFD (MJ) Retrofit New
VI 6,488 9,732
LM 6,358 9,536
Int. 7,510 11,264


RH (MJ)
VI 2,594 3,892
LM 2,544 3,816
Int. 3,005 4,507


 Tankless water heater incremental costs for retrofit applications was increase from $700 to 


 
 Efficient Fireplace incremental costs were increased from $150 to $200 based on 


 
 Integrated space and water heating system incremental costs increased from $500 to $1000. 


 
 Dishwasher regulations and ENERGY STAR qualifying levels changed on January 1 2007. 


 
 ENERGY STAR window assumptions were revised as per the tables shown below. Cost 


 
Exhibit 2.4: ENERGY STAR Windows – Cost Estimates 


 


s – Savings Estimates. 
 


 


 An EnerGuide 80 home was modeled using the assumptions listed below. These assumptions 


 
 2.5: EGNH80 – MEMPR / Power Smart Assumptions 


Region & Dwelling Type Incremental Cost Gas Reduction (MJ) Electricity Reduction 


$900 to reflect the additional work required for venting on retrofit installations.  


conversations with BC based manufacturers.  


The eKOCOMFORT type product is currently in beta test. The price increase was based on 
discussions with manufacturers. Savings estimates were not revised as actual performance 
data is not yet available.  


This has resulted in a savings increased to 41% and an estimated incremental cost increase to 
$50. 


estimates were based on data from the BC Hydro ENERGY STAR Windows incentive 
program while the savings estimates were develop through HOT2000 modelling. 


 
 
 
 


Exhibit 2.5: ENERGY STAR Window


 
 
 
 


 
 


are consistent with MEMPR estimates and the Power Smart Residential New Home Program.  
 


 Exhibit
 


(MJ) 
VI -Single Family Dwelling $4,836 49,714 6,178 
VI-Row $228 6,498 1,610 
LM -Single Family Dwelling $3,606 34,946 5,568 
LM -Row $793 4,397 1,687 
Int -Single Family Dwelling $3,716 39,954 6,960 
Int -Row $3,157 26,073 3,969 


 


Retrofit New
SFD $600 $900
RH $240 $360
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Terasen Gas CPR Measures Update 


2.3 ENERGY EFFICIENCY MEASURES RE-SCREEN SUMMARY 


xhibit 2.6 below summarizes the results of the re-screening. The shaded rows show the re-


Exhibit 2.6: Residential Energy Efficiency Measure - Re-Screen Summary 


 
E
screened results while the unshaded rows show the original results. Highlighted cells show 
measures with a benefit / cost ratio greater than one. 
 
 


# SFD RH SFD RH SFD RH SFD RH SFD RH SFD RH
1 Air Sealing Revised 0.8 0.5 0.8 0.6 1.2 0.7 1.2 0 1.0 0 1.0 0


Old 0.6 0.3 0.6 0.4 1.1 0.6 1. 1. 0.8 0. 0.9 0.


ofit Ne ofit Ne


.9 .5 .7
0 8 4 8


2 Attic Insulation Revised 0.4 0.2 na na 0.0 0.0 na na 0.5 0.2 na na
Old 0.3 0.2 na na 0.0 0.0 na na 0.4 0.2 na na


3 Wall Insulation Revised 0.3 0.2 na na 0.0 0.0 na na 0.4 0.2 na na
Old 0.2 0.1 na na 0.0 0.0 na na 0.3 0.2 na na


4 Foundation Insulation Revised 0.1 0.1 na na 0.0 0.0 na na 0.3 0.2 na na
Old 0.1 0.1 na na 0.0 0.0 na na 0.3 0.2 na na


5 Crawl-space Revised 0.1 0.0 na na 0.0 0.0 na na 0.1 0.0 na na
Old 0.0 0.0 na na 0.0 0.0 na na 0.1 0.0 na na


6 Vacuum Panel Revised 0.2 0.1 0.1 0.1 0.3 0.1 0.2 0.1 0.2 0.1 0.2 0.1
Old 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.1 0.1


7 High Performance Windows Revised 1.0 1.1 1.2 1.2 1.0 1.1 1.2 1.2 1.2 1.2 1.3 1.4
Old 0.1 0.1 0.9 0.6 0.2 0.1 1.3 0.9 0.2 0.1 1.0 0.8


8 Super HP Windows Revised 0.1 0.1 0.3 0.2 0.2 0.1 0.4 0.3 0.2 0.1 0.4 0.3
Old 0.1 0.1 0.3 0.2 0.2 0.1 0.4 0.3 0.1 0.1 0.3 0.2


9 R2000 Construction Revised na na 0.2 0.2 na na 0.0 0.0 na na 0.3 0.2
Old na na 0.2 0.1 na na 0.0 0.0 na na 0.2 0.2


10 EGNH 80 Construction Revised na na 0.4 0.3 na na 0.0 0.0 na na 0.5 3.0
Old na na 0.3 0.2 na na 0.0 0.0 na na 0.4 0.3


11 Furnace Efficiency Revised 1.3 0.8 1.0 0.8 2.1 1.1 1.6 1.2 1.6 0.8 1.2 0.9
Old 0.9 0.5 0.6 0.5 1.6 0.9 1.2 0.9 1.3 0.7 0.9 0.7


12 Boiler Efficiency Revised 0.2 0.1 0.1 0.1 0.3 0.2 0.2 0.2 0.2 0.1 0.2 0.1
Old 0.1 0.1 0.1 0.1 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.1


13 HE HRV Revised 0.4 0.3 0.3 0.3 0.7 0.4 0.5 0.4 0.5 0.3 0.4 0.3
Old 0.3 0.2 0.2 0.2 0.6 0.3 0.4 0.3 0.5 0.2 0.3 0.3


14 Integrated Heat & DWH Revised 0.8 0.5 0.6 0.5 1.5 0.9 1.2 0.9 1.0 0.6 0.8 0.6
Old 0.9 0.6 0.7 0.6 2.1 1.3 1.8 1.3 1.5 0.9 1.2 0.9


15 Gas Fired Heat Pump Revised 0.3 0.2 0.2 0.2 0.5 0.3 0.4 0.3 0.4 0.2 0.3 0.2
Old 0.2 0.1 0.2 0.1 0.4 0.2 0.3 0.2 0.3 0.2 0.2 0.2


16 Showerheads & Faucets Revised 5.1 4.3 na na 6.2 4.9 na na 5.1 4.0 na na
Old 3.1 2.6 na na 4.3 3.4 na na 3.5 2.8 na na


17 DHW Heat Trap Revised 0.4 0.3 na na 0.5 0.4 na na 0.4 0.3 na na
Old 1.3 1.1 1.2 1.0 1.7 1.4 1.7 1.4 1.4 1.1 1.4 1.1


18 condensing Water Heater Revised 0.3 0.2 0.3 0.2 0.3 0.3 0.3 0.2 0.3 0.2 0.3 0.2
Old 0.2 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.1


19 Pipe Insulation Revised 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Old 3.4 2.8 3.3 2.8 4.7 3.7 4.6 3.7 3.8 3.0 3.8 3.0


20 Inst. Water Heater Revised 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5
Old 0.4 0.3 0.4 0.3 0.5 0.4 0.5 0.4 0.4 0.3 0.4 0.3


21 Waste Water Heat Recovery Revised 0.4 0.3 0.4 0.3 0.4 0.4 0.4 0.3 0.4 0.3 0.4 0.3
Old 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.2 0.3 0.2 0.3 0.2


22 Solar Orphans Revised 0.9 0.7 na na 1.1 0.8 na na 0.9 0.7 na na
Old 0.5 0.4 na na 0.7 0.6 na na 0.6 0.5 na na


23 ES Dishwasher Revised 3.4 2.8 3.3 2.7 4.1 3.2 3.9 3.1 3.4 2.7 3.2 2.6
Old na na na na na na na na na na na na


24 Best Avail. Dishwasher Revised 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2
Old 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.1


25 TL ES Clothes Washer Revised 2.3 1.9 2.2 1.8 2.7 2.1 2.6 2.1 2.3 1.7 2.2 1.7
Old 1.4 1.2 1.4 1.1 1.8 1.4 1.8 1.4 1.6 1.2 1.5 1.2


26 FL ES Clothes Washer Revised 0.6 0.5 0.6 0.5 0.7 0.6 0.7 0.6 0.6 0.5 0.6 0.5
Old 0.4 0.3 0.4 0.3 0.5 0.4 0.5 0.4 0.4 0.3 0.4 0.3


27 Pool Cover Revised 3.0 na 3.0 na 3.4 na 3.4 na 3.6 na 3.6 na
Old 1.8 na 1.8 na 2.3 na 2.3 na 2.5 na 2.5 na


28 HE Pool Heater Revised 0.2 na 0.2 na 0.2 na 0.2 na 0.2 na 0.2 na
Old 0.1 na 0.1 na 0.1 na 0.1 na 0.1 na 0.1 na


29 Solar Pool Heater Revised 0.4 na 0.4 na 0.4 na 0.4 na 0.4 na 0.4 na
Old 0.2 na 0.2 na 0.3 na 0.3 na 0.3 na 0.3 na


30 EE Fireplaces Revised 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
Old 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4


31 EGNH 80 (PS Estimates) Revised na na 1.3 4.6 na na 1.3 1.1 na na 1.5 1.1


Retrofit NewMeasure Retr w Retr w
Vancouver Island Lower Mainland Interior
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2.4 FUEL CHOICE MEASURES 
 
The following inputs were modified: 


 
 Avoided cost data were revised as noted in Exhibit 2.1 above. 
 Rate data was revised as noted in Exhibit 2.2 above.  


 
2.5 FUEL CHOICE MEASURES RE-SCREEN SUMMARY 
 
Exhibit 2.7 below summarizes the results of the re-screening. The shaded rows show the re-
screened results while the unshaded rows show the original results. Highlighted cells show 
measures with a benefit / cost ratio greater than one. 
 
 Exhibit 2.8: Residential Energy Efficiency Measure - Re-Screen Summary 


# SFD RH SFD RH SFD RH SFD RH SFD RH SFD RH
FC1 Furnace Fuel Choice Revised 3.4 3.5 2.0 1.8 3.3 3.4 2.3 2.1 3.1 3.2 2.0 1.8


Old 3.4 3.5 1.7 1.5 2.8 2.9 1.8 1.8 2.8 2.9 1.7 1.5
FC2 DHW Fuel Choice Revised 0.8 0.7 1.3 1.2 0.9 0.8 1.3 1.3 0.7 0.6 1.2 1.1


Old 0.6 0.6 1.2 1.1 0.7 0.6 1.2 1.1 0.6 0.5 1.1 1.0
FC3 Range Fuel Choice Revised 1.0 1.0 1.3 1.3 1.1 1.0 1.3 1.3 1.0 0.9 1.2 1.2


Old 1.0 0.9 1.3 1.3 0.9 0.8 1.1 1.1 0.8 0.8 1.1 1.1
FC4 Dryer Fuel Choice Revised 1.6 1.5 2.4 2.4 1.7 1.5 2.4 2.4 1.4 1.3 2.2 2.2


Old 1.4 1.3 2.4 2.4 1.3 1.2 2.0 2.0 1.2 1.1 2.0 2.0


Retrofit NewMeasure Retrofit New
Vancouver Island Lower Mainland


Retrofit New
Interior
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3 COMMERCIAL SECTOR MEASURES 
 
3.1 INTRODUCTION 
 
The revised energy efficiency measure and fuel choice results are presented in Appendix B, 
including summary sheets and detailed tables for individual measures. Highlights of the revisions 
applied to the energy efficiency and fuel choice assumptions are provided below. 
 
3.2 ENERGY EFFICIENCY MEASURES 


 
The following inputs were modified: 


 
 Avoided cost data were revised as show in Exhibits 2.1 and 2.2 in the previous section. 
 Rate data was updated to reflect current rates. Exhibit 3.1 summarizes this data. 


 
Exhibit 3.1: Commercial Rates 


 
Customer Energy Prices  Natural Gas 


$/MJ
Electricity 


$/MJ
Vancouver Island $0.0118 $0.0155
Lower Mainland $0.0107 $0.0155
Interior $0.0108 $0.0155


Commercial 
 
 
 
 
 
 The incremental cost for Energy Efficient Building Design (60%) was increased from $1 sq. 


ft to $5 sq. ft. based on local experience modeling design alternatives. 
 The Building Recommissioning costs were reduced from a range of $ 0.40 - $ 0.80 to $ 0.32 


per sq ft and savings were reduced from 25% to 15%. These changes were based on results of 
a “meta” evaluation conducted by LBL. 


 High Efficiency Roof Top Units were modeled as “make up air” units (MAU). 
 The incremental cost for drain water heat recovery was reduced from $8,000 to $7,500 per 


unit, based on local costing estimates.  
 
3.3 ENERGY EFFICIENCY MEASURES RE-SCREEN SUMMARY 
 
Exhibit 3.2 below summarizes the results of the re-screening. The shaded rows show the re-
screened results while the unshaded rows show the original results. Highlighted cells show 
measures with a benefit / cost ratio greater than one. 
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 Exhibit 3.2: Commercial Energy Efficiency Measure - Re-Screen Summary 
 


Measure
# Retrofit New


1 Increased roof insulation Revised 0.1
Old 0.3


2/3 High performance glazing - Energy Star Revised 0.4
Old 0.3


2/3 High performance glazing - HIT Revised 0.3 1.3
Old 0.3 1.0


4 H. P building envelop - gas panels Revised 0.3
Old 0.3


4 H. P building envelop - vacuum panels Revised 0.1
Old 0.1


5 New building construction - 30% Revised 2.7
Old 2.0


6 New builidng construction - 60% Revised 2.5
Old 9.2


7/8 H. E. Boilers - Near Condensing Revised 1.8 1.6
Old 6.1 5.1


7/8 H. E. Boilers - Condensing Revised 1.5 1.4
Old 1.8 1.4


9 Building recommissioning Revised 5.3
Old 1.2


9 Next Generation BAS Revised 2.1
Old 1.6


10 Demand control ventilation (Interior) Revised 1.1 - 3.9
Old 0.9 - 3.3


11 HE Roof Top Units Revised 1.5
Old 0.5


12 Instantaneous DHW Heaters Revised 2.4 2.4
Old 1.7 1.7


13 HE Condensing DHW Boiler Revised 6.2 6.2
Old 5.4 5.4


14 HE Condensing DHW Heater Revised 3.0 3.0
Old 2.5 2.5


15 Pre-Rinse Spray Valves Revised 16.6 25.5
Old 11.4 17.5


16 Drainwater heat recovery Revised 1.7 2.5
Old 1.0 1.4


17 Commercial Food Prep - Gas Range Revised 5.7 5.7
Old 3.0 3.9


17 Commercial Food Prep - Gas Broiler Revised 15.9 15.9
Old 10.9 10.9


17 Commercial Food Prep - Gas Fryer Revised 1.0 1.0
Old 0.7 0.7
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3.4 FUEL CHOICE MEASURES 
 
The following inputs were modified: 
 
 Avoided cost data were revised as noted in Exhibit 2.1 
 Rate data were revised as per Exhibit 3.1. 


 
3.5 FUEL CHOICE MEASURES RE-SCREEN SUMMARY 
 
Exhibit 3.3 below summarizes the results of the re-screening. The shaded rows show the re-
screened results while the unshaded rows show the original results. Highlighted cells show 
measures with a benefit / cost ratio greater than one. 
 
 Exhibit 3.3: Commercial Energy Efficiency Measure - Re-Screen Summary 


 
 Measure


# Retrofit New
FC1/2 DHW - Electric to Gas - Single Revised 2.0 2.0


Old 1.9 1.9
FC1/2 DHW - Electric to Gas - Multiple Revised 1.9 1.9


Old 1.7 1.7
FC1/2 Instantaneous DHW Heaters - Food  Retail Revised 1.8 1.5


Old 1.5 1.2
FC2/3 Space Htg - Electric to Gas - Hydronic Revised 0.5 0.5


Old 0.4 0.4
FC2/3 Space Htg - Electric to Gas - Forced Air Revised 1.4 1.4


Old 1.1 1.1
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APPENDIX A 
 


Residential Measures 
 
 







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: mid-efficiency furnace


           82,724            2,160 72,797 2,160 I $1,000 $0 18 9,927 0 9,927 $136.00 7.4 -$243 0.8


2 Existing Pre-76 Attached Home - 
Baseline: mid-efficiency furnace


           53,814            1,440 47,356 1,440 I $1,000 $0 18 6,458 0 6,458 $88.47 11.3 -$507 0.5


3 New Single Detached Home - Baseline: 
mid-efficiency furnace


           65,231            2,880 57,404 2,880 I $1,000 $0 18 7,828 0 7,828 $107.24 9.3 -$403 0.6


4 New Attached Home - Baseline: mid-
efficiency furnace


           52,765            1,440 46,433 1,440 I $1,000 $0 18 6,332 0 6,332 $86.75 11.5 -$517 0.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: mid-efficiency furnace


         123,667            2,160 108,827 1,620 I $1,000 $0 30 14,840 540 15,380 $177.20 5.6 $486 1.5


2 Existing Pre-76 Attached Home - 
Baseline: mid-efficiency furnace


           72,910            1,440 64,161 1,080 I $1,000 $0 30 8,749 360 9,109 $105.20 9.5 -$112 0.9


3 New Single Detached Home - Baseline: 
mid-efficiency furnace


           96,683            2,880 85,081 2,160 I $1,000 $0 30 11,602 720 12,322 $143.77 7.0 $249 1.2


4 New Attached Home - Baseline: mid-
efficiency furnace


           74,419            1,440 65,489 1,080 I $1,000 $0 30 8,930 360 9,290 $107.25 9.3 -$96 0.9


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: mid-efficiency furnace


           97,568            2,160 85,860 2,160 I $1,000 $0 30 11,708 0 11,708 $132.30 7.6 $47 1.0


2 Existing Pre-76 Attached Home - 
Baseline: mid-efficiency furnace


           56,049            1,440 49,323 1,440 I $1,000 $0 30 6,726 0 6,726 $76.00 13.2 -$399 0.6


3 New Single Detached Home - Baseline: 
mid-efficiency furnace


           77,615            2,880 68,301 2,880 I $1,000 $0 30 9,314 0 9,314 $105.25 9.5 -$167 0.8


4 New Attached Home - Baseline: mid-
efficiency furnace


           58,739            1,440 51,690 1,440 I $1,000 $0 30 7,049 0 7,049 $79.65 12.6 -$370 0.6


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Natural Gas
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Electricity Measure Name:  Integrated Heating and DHW
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Natural Gas
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Electricity Measure Name:  Integrated Heating and DHW
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Integrated Heating and DHW


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs
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Annual Cost 
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F = full 
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Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher            19,150               359 17,030 212 I $50 $0 13 2,120 147 2,267 $31.64 1.6 $122 3.4


2 Existing Pre-76 Attached Home - 
Baseline: Standard Dishwasher            16,000               278 14,229 164 I $50 $0 13 1,771 114 1,885 $26.27 1.9 $92 2.8


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790               301 16,710 177 I $50 $0 13 2,080 123 2,203 $30.67 1.6 $114 3.3


4 New Attached Home - Baseline: Mid-
efficiency water heater            15,699               233 13,961 137 I $50 $0 13 1,738 95 1,833 $25.49 2.0 $86 2.7


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher            23,358               359 20,772 212 I $50 $0 13 2,586 147 2,733 $31.81 1.6 $153 4.1


2 Existing Pre-76 Attached Home - 
Baseline: Standard Dishwasher            18,567               278 16,512 164 I $50 $0 13 2,055 114 2,169 $25.23 2.0 $110 3.2


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            22,891               301 20,357 177 I $50 $0 13 2,534 123 2,657 $30.80 1.6 $144 3.9


4 New Attached Home - Baseline: Mid-
efficiency water heater            18,196               233 16,181 137 I $50 $0 13 2,014 95 2,110 $24.44 2.0 $104 3.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher            19,150               359 17,030 212 I $50 $0 13 2,120 147 2,267 $26.55 1.9 $120 3.4


2 Existing Pre-76 Attached Home - 
Baseline: Standard Dishwasher            15,112               278 13,439 164 I $50 $0 13 1,673 114 1,787 $20.91 2.4 $83 2.7


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790               301 16,710 177 I $50 $0 13 2,080 123 2,203 $25.67 1.9 $112 3.2


4 New Attached Home - Baseline: Mid-
efficiency water heater            14,827               233 13,186 137 I $50 $0 13 1,641 95 1,737 $20.23 2.5 $78 2.6


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Electricity Measure Name:  Energy Star Dishwasher
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Electricity Measure Name:  Energy Star Dishwasher
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Gas
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Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energy Star Dishwasher


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact
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& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG.xls, 07/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline 1: Current average installed 
windows


           63,573            2,160 57,085 2,030 I $600 $0 30 6,488 130 6,618 $91.17 6.6 $18 1.0


2
Existing Pre-76 Attached Home - 
Baseline 1: Current average installed 
windows


           37,814            1,440 35,220 1,354 I $240 $0 30 2,594 86 2,680 $37.06 6.5 $18 1.1


3 New Single Detached Home - Baseline 1: 
Low Efficiency            46,442            2,880 36,710 2,246 I $900 $0 30 9,732 634 10,366 $121.12 7.4 $157 1.2


4 New Attached Home - Baseline 1: Low 
Efficiency            37,067            1,440 33,175 1,123 I $360 $0 30 3,892 317 4,209 $49.56 7.3 $81 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


         100,309            2,160 93,951 2,030 I $600 $0 30 6,358 130 6,488 $74.13 8.1 $7 1.0


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


           54,343            1,440 51,799 1,354 I $240 $0 30 2,544 86 2,630 $30.27 7.9 $13 1.1


3 New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency            73,792            2,880 64,256 2,246 I $900 $0 30 9,536 634 10,170 $118.91 7.6 $139 1.2


4 New Attached Home - Region 1 - 
Baseline 1: Low Efficiency            56,224            1,440 52,408 1,123 I $360 $0 30 3,816 317 4,133 $48.70 7.4 $75 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


           78,417            2,160 70,907 2,030 I $600 $0 30 7,510 130 7,640 $87.14 6.9 $107 1.2


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


           40,937            1,440 37,932 1,354 I $240 $0 30 3,005 86 3,091 $35.48 6.8 $52 1.2


3 New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency            58,825            2,880 47,561 2,246 I $900 $0 30 11,264 634 11,898 $138.43 6.5 $294 1.3


4 New Attached Home - Region 1 - 
Baseline 1: Low Efficiency            43,912            1,440 39,405 1,123 I $360 $0 30 4,507 317 4,824 $56.50 6.4 $136 1.4


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 
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F = full 


I=Incremental
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(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Windows
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Windows
Natural Gas


Discount Rate


Measure Description
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Windows


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 
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Cost           
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I=Incremental
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG.xls, 07/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $67.01 3.0 $141 1.7


2 Existing Pre-76 Attached Home - 
Baseline: Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $67.01 3.0 $141 1.7


3 New Single Detached Home - Baseline: 
Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $67.01 3.0 $141 1.7


4 New Attached Home - Baseline: Average 
Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $67.01 3.0 $141 1.7


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


2 Existing Pre-76 Attached Home - 
Baseline: Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


3 New Single Detached Home - Baseline: 
Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


4 New Attached Home - Baseline: Average 
Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


2 Existing Pre-76 Attached Home - 
Baseline: Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


3 New Single Detached Home - Baseline: 
Average Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


4 New Attached Home - Baseline: Average 
Fireplace (35% Eff.)            16,304                  -   11,413 0 I $200 $0 15 4,891 0 4,891 $55.27 3.6 $141 1.7


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 
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I=Incremental
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(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energy Efficient Fireplace
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Efficient Fireplace
Natural Gas


Discount Rate


Measure Description
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Efficient Fireplace


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 
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Annual 
Energy 
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Annual Cost
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace            63,573            2,160 53,243 2,160 I $600 $0 18 10,331 0 10,331 $141.53 4.2 $188 1.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace            37,814            1,440 31,669 1,440 I $600 $0 18 6,145 0 6,145 $84.18 7.1 -$131 0.8


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace            46,442            2,880 38,732 2,880 I $600 $0 18 7,709 0 7,709 $105.62 5.7 -$12 1.0


4 New Attached Home - Baseline: Mid-
efficiency furnace            37,067            1,440 30,914 1,440 I $600 $0 18 6,153 0 6,153 $84.30 7.1 -$131 0.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace          100,309            2,160 84,009 2,160 I $600 $0 18 16,300 0 16,300 $184.19 3.3 $643 2.1


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace            54,343            1,440 45,513 1,440 I $600 $0 18 8,831 0 8,831 $99.79 6.0 $74 1.1


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace            73,792            2,880 61,543 2,880 I $600 $0 18 12,249 0 12,249 $138.42 4.3 $334 1.6


4 New Attached Home - Baseline: Mid-
efficiency furnace            56,224            1,440 46,891 1,440 I $600 $0 18 9,333 0 9,333 $105.46 5.7 $112 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace            78,417            2,160 65,675 2,160 I $600 $0 18 12,743 0 12,743 $143.99 4.2 $372 1.6


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace            40,937            1,440 34,285 1,440 I $600 $0 18 6,652 0 6,652 $75.17 8.0 -$93 0.8


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace            58,825            2,880 49,060 2,880 I $600 $0 18 9,765 0 9,765 $110.34 5.4 $145 1.2


4 New Attached Home - Baseline: Mid-
efficiency furnace            43,912            1,440 36,622 1,440 I $600 $0 18 7,289 0 7,289 $82.37 7.3 -$44 0.9


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:
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& Installation 


Cost           
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Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Furnace Efficiency Upgrade


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Efficiency Upgrade
Natural Gas
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Efficiency Upgrade
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T Gas _ Residential. CPR EE measures 2007 update-KG.xls, 07/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            19,150                  -   13,788 0 I $900 $0 20 5,362 0 5,362 $73.46 12.3 -$477 0.5


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            16,000                  -   11,520 0 I $700 $0 20 4,480 0 4,480 $61.38 11.4 -$347 0.5


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790                  -   13,529 0 I $900 $0 20 5,261 0 5,261 $72.08 12.5 -$485 0.5


4 New Attached Home - Baseline: Mid-
efficiency water heater            15,699                  -   11,303 0 I $700 $0 20 4,396 0 4,396 $60.22 11.6 -$353 0.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            23,358                  -   16,818 0 I $900 $0 20 6,540 0 6,540 $73.90 12.2 -$384 0.6


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            18,567                  -   13,368 0 I $700 $0 20 5,199 0 5,199 $58.75 11.9 -$290 0.6


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            22,891                  -   16,481 0 I $900 $0 20 6,409 0 6,409 $72.43 12.4 -$395 0.6


4 New Attached Home - Baseline: Mid-
efficiency water heater            18,196                  -   13,101 0 I $700 $0 20 5,095 0 5,095 $57.57 12.2 -$298 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            19,150                  -   13,788 0 I $900 $0 20 5,362 0 5,362 $60.59 14.9 -$477 0.5


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            15,112                  -   10,880 0 I $700 $0 20 4,231 0 4,231 $47.81 14.6 -$366 0.5


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790                  -   13,529 0 I $900 $0 20 5,261 0 5,261 $59.45 15.1 -$485 0.5


4 New Attached Home - Baseline: Mid-
efficiency water heater            14,827                  -   10,676 0 I $700 $0 20 4,152 0 4,152 $46.91 14.9 -$373 0.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous (in-line) Water Heater
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous (in-line) Water Heater
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Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Instantaneous (in-line) Water Heater
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            63,573            2,160 55,945 1,901 F $900 $0 25 7,629 259 7,888 $109.08 8.3 -$180 0.8


2 Existing Pre-76 Attached Home - 
Baseline: No action            37,814            1,440 33,276 1,267 F $900 $0 25 4,538 173 4,711 $65.21 13.8 -$467 0.5


3 New Single Detached Home - Baseline: 
Standard construction            46,442            2,880 40,869 2,534 I $700 $0 25 5,573 346 5,919 $82.43 8.5 -$130 0.8


4 New Attached Home - Baseline: Standard 
construction


           37,067            1,440 32,619 1,267 I $700 $0 25 4,448 173 4,621 $63.98 10.9 -$274 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action          100,309            2,160 88,272 1,901 F $900 $0 25 12,037 259 12,296 $140.58 6.4 $193 1.2


2 Existing Pre-76 Attached Home - 
Baseline: No action            54,343            1,440 47,822 1,267 F $900 $0 25 6,521 173 6,694 $76.73 11.7 -$299 0.7


3 New Single Detached Home - Baseline: 
Standard construction            73,792            2,880 64,937 2,534 I $700 $0 25 8,855 346 9,201 $106.14 6.6 $147 1.2


4 New Attached Home - Baseline: Standard 
construction


           56,224            1,440 49,477 1,267 I $700 $0 25 6,747 173 6,920 $79.28 8.8 -$80 0.9


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            78,417            2,160 69,007 1,901 F $900 $0 25 9,410 259 9,669 $110.90 8.1 -$35 1.0


2 Existing Pre-76 Attached Home - 
Baseline: No action            40,937            1,440 36,025 1,267 F $900 $0 25 4,912 173 5,085 $58.55 15.4 -$439 0.5


3 New Single Detached Home - Baseline: 
Standard construction            58,825            2,880 51,766 2,534 I $700 $0 25 7,059 346 7,405 $85.85 8.2 -$12 1.0


4 New Attached Home - Baseline: Standard 
construction


           43,912            1,440 38,642 1,267 I $700 $0 25 5,269 173 5,442 $62.59 11.2 -$208 0.7


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Air Sealing


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Air Sealing


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Air Sealing


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average attic insulation levels            63,573            2,160 59,759 2,030 F $1,000 $0 30 3,814 130 3,944 $54.54 18.3 -$621 0.4


2 Existing Pre-76 Attached Home - 
Baseline: Average attic insulation levels            37,814            1,440 35,545 1,354 F $1,000 $0 30 2,269 86 2,355 $32.60 30.7 -$772 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average attic insulation levels          100,309            2,160 94,291 2,030 F $1,000 $0 30 6,019 130 6,148 $70.29 14.2 -$988 0.0


2 Existing Pre-76 Attached Home - 
Baseline: Average attic insulation levels            54,343            1,440 51,083 1,354 F $1,000 $0 30 3,261 86 3,347 $38.37 26.1 -$992 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average attic insulation levels            78,417            2,160 73,712 2,030 F $1,000 $0 30 4,705 130 4,835 $55.45 18.0 -$544 0.5


2 Existing Pre-76 Attached Home - 
Baseline: Average attic insulation levels            40,937            1,440 38,481 1,354 F $1,000 $0 30 2,456 86 2,543 $29.28 34.2 -$757 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr
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ta
l  
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&


 M
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/y


r)


M
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(y
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)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Attic Insulation


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Attic Insulation


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Attic Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher            19,150               359 17,341 234 I $600 $0 13 1,810 126 1,936 $27.01 22.2 -$453 0.2


2 Existing Pre-76 Attached Home - 
Baseline: Standard Dishwasher            16,000               278 14,488 181 I $600 $0 13 1,512 97 1,609 $22.43 26.8 -$479 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790               301 17,014 195 I $600 $0 13 1,776 105 1,881 $26.18 22.9 -$460 0.2


4 New Attached Home - Baseline: Mid-
efficiency water heater            15,699               233 14,215 151 I $600 $0 13 1,484 81 1,565 $21.76 27.6 -$484 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher            23,358               359 21,151 234 I $600 $0 13 2,207 126 2,333 $27.16 22.1 -$427 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Standard Dishwasher            18,567               278 16,812 181 I $600 $0 13 1,755 97 1,852 $21.54 27.9 -$463 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            22,891               301 20,728 195 I $600 $0 13 2,163 105 2,268 $26.30 22.8 -$434 0.3


4 New Attached Home - Baseline: Mid-
efficiency water heater            18,196               233 16,476 151 I $600 $0 13 1,719 81 1,801 $20.86 28.8 -$469 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Dishwasher            19,150               359 17,341 234 I $600 $0 13 1,810 126 1,936 $22.66 26.5 -$455 0.2


2 Existing Pre-76 Attached Home - 
Baseline: Standard Dishwasher            15,112               278 13,684 181 I $600 $0 13 1,428 97 1,525 $17.85 33.6 -$486 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790               301 17,014 195 I $600 $0 13 1,776 105 1,881 $21.92 27.4 -$462 0.2


4 New Attached Home - Baseline: Mid-
efficiency water heater            14,827               233 13,426 151 I $600 $0 13 1,401 81 1,483 $17.27 34.8 -$491 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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cr


em
en


ta
l  


   
O


 
&


 M
   


($
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Best Available Dishwasher


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
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(y
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)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Best Available Dishwasher


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Best Available Dishwasher


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency boiler            63,573            2,160 55,627 2,145 I $3,200 $0 18 7,947 15 7,962 $109.14 29.3 -$2,590 0.2


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency boiler            37,814            1,440 33,087 1,430 I $3,200 $0 18 4,727 10 4,737 $64.93 49.3 -$2,837 0.1


3 New Single Detached Home - Baseline: 
Mid-efficiency boiler            46,442            2,880 40,636 2,860 I $3,200 $0 18 5,805 20 5,825 $79.89 40.1 -$2,752 0.1


4 New Attached Home - Baseline: Mid-
efficiency boiler            37,067            1,440 32,433 1,430 I $3,200 $0 18 4,633 10 4,643 $63.65 50.3 -$2,844 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency boiler          100,309            2,160 87,771 2,145 I $3,200 $0 18 12,539 15 12,554 $141.95 22.5 -$2,240 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency boiler            54,343            1,440 47,550 1,430 I $3,200 $0 18 6,793 10 6,803 $76.94 41.6 -$2,679 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency boiler            73,792            2,880 64,568 2,860 I $3,200 $0 18 9,224 20 9,244 $104.59 30.6 -$2,491 0.2


4 New Attached Home - Baseline: Mid-
efficiency boiler            56,224            1,440 49,196 1,430 I $3,200 $0 18 7,028 10 7,038 $79.59 40.2 -$2,661 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency boiler            78,417            2,160 68,615 2,145 I $3,200 $0 18 9,802 15 9,817 $111.03 28.8 -$2,449 0.2


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency boiler            40,937            1,440 35,820 1,430 I $3,200 $0 18 5,117 10 5,127 $58.00 55.2 -$2,807 0.1


3 New Single Detached Home - Baseline: 
Mid-efficiency boiler            58,825            2,880 51,472 2,860 I $3,200 $0 18 7,353 20 7,373 $83.45 38.3 -$2,634 0.2


4 New Attached Home - Baseline: Mid-
efficiency boiler            43,912            1,440 38,423 1,430 I $3,200 $0 18 5,489 10 5,499 $62.20 51.4 -$2,779 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Boiler Efficiency Upgrade


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
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ta
l  
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Boiler Efficiency Upgrade


B
/C
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at


io


M
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su
re


 L
ife
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Boiler Efficiency Upgrade


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            19,150                  -   13,405 0 I $1,250 $0 10 5,745 0 5,745 $78.71 15.9 -$925 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            16,000                  -   11,200 0 I $1,250 $0 10 4,800 0 4,800 $65.76 19.0 -$979 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790                  -   13,153 0 I $1,250 $0 10 5,637 0 5,637 $77.23 16.2 -$932 0.3


4 New Attached Home - Baseline: Mid-
efficiency water heater            15,699                  -   10,989 0 I $1,250 $0 10 4,710 0 4,710 $64.52 19.4 -$984 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            23,358                  -   16,350 0 I $1,250 $0 10 7,007 0 7,007 $79.18 15.8 -$854 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            18,567                  -   12,997 0 I $1,250 $0 10 5,570 0 5,570 $62.94 19.9 -$935 0.3


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            22,891                  -   16,023 0 I $1,250 $0 10 6,867 0 6,867 $77.60 16.1 -$862 0.3


4 New Attached Home - Baseline: Mid-
efficiency water heater            18,196                  -   12,737 0 I $1,250 $0 10 5,459 0 5,459 $61.68 20.3 -$942 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            19,150                  -   13,405 0 I $1,250 $0 10 5,745 0 5,745 $64.92 19.3 -$925 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            15,112                  -   10,578 0 I $1,250 $0 10 4,533 0 4,533 $51.23 24.4 -$994 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater            18,790                  -   13,153 0 I $1,250 $0 10 5,637 0 5,637 $63.70 19.6 -$932 0.3


4 New Attached Home - Baseline: Mid-
efficiency water heater            14,827                  -   10,379 0 I $1,250 $0 10 4,448 0 4,448 $50.26 24.9 -$999 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Condensing Water Heater


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 
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Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Condensing Water Heater
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Condensing Water Heater


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average crawl-space insulation 
levels


           63,573            2,160 63,001 2,141 F $1,100 $0 30 572 19 592 $8.18 134.5 -$1,043 0.1


2
Existing Pre-76 Attached Home - 
Baseline: Average crawl-space insulation 
levels


           37,814            1,440 37,474 1,427 F $1,100 $0 30 340 13 353 $4.89 224.9 -$1,066 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average crawl-space insulation 
levels


         100,309            2,160 99,406 2,141 F $1,100 $0 30 903 19 922 $10.54 104.3 -$1,098 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average crawl-space insulation 
levels


           54,343            1,440 53,854 1,427 F $1,100 $0 30 489 13 502 $5.75 191.1 -$1,099 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average crawl-space insulation 
levels


           78,417            2,160 77,712 2,141 F $1,100 $0 30 706 19 725 $8.32 132.3 -$1,032 0.1


2
Existing Pre-76 Attached Home - 
Baseline: Average crawl-space insulation 
levels


           40,937            1,440 40,569 1,427 F $1,100 $0 30 368 13 381 $4.39 250.5 -$1,064 0.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:
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Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Crawl-space Upgrade


Measure  
Total 
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Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity
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Energy 


Svgs (MJ)
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Annual Energy Svg 
(MJ/yr) Participant Impact
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Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Crawl-space Upgrade
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Crawl-space Upgrade


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
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r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   18,193 0 F $65 $0 4 958 0 958 $13.12 5.0 -$38 0.4


2 Existing Pre-76 Attached Home - 
Baseline: No action            16,000                  -   15,200 0 F $65 $0 4 800 0 800 $10.96 5.9 -$43 0.3


3 New Single Detached Home - Baseline: 
standard construction            18,790                  -   17,850 0 F $65 $0 4 939 0 939 $12.87 5.1 -$39 0.4


4 New Attached Home - Baseline: standard 
construction            15,699                  -   14,914 0 F $65 $0 4 785 0 785 $10.75 6.0 -$43 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            23,358                  -   22,190 0 F $65 $0 4 1,168 0 1,168 $13.20 4.9 -$32 0.5


2 Existing Pre-76 Attached Home - 
Baseline: No action            18,567                  -   17,639 0 F $65 $0 4 928 0 928 $10.49 6.2 -$39 0.4


3 New Single Detached Home - Baseline: 
standard construction            22,891                  -   21,746 0 F $65 $0 4 1,145 0 1,145 $12.93 5.0 -$33 0.5


4 New Attached Home - Baseline: standard 
construction            18,196                  -   17,286 0 F $65 $0 4 910 0 910 $10.28 6.3 -$40 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   18,193 0 F $65 $0 4 958 0 958 $10.82 6.0 -$38 0.4


2 Existing Pre-76 Attached Home - 
Baseline: No action            15,112                  -   14,356 0 F $65 $0 4 756 0 756 $8.54 7.6 -$44 0.3


3 New Single Detached Home - Baseline: 
standard construction            18,790                  -   17,850 0 F $65 $0 4 939 0 939 $10.62 6.1 -$39 0.4


4 New Attached Home - Baseline: standard 
construction            14,827                  -   14,086 0 F $65 $0 4 741 0 741 $8.38 7.8 -$44 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  DHW Heat Trap
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Heat Trap
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Heat Trap


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -              3,244 3,816 417 I $150 $0 18 -3,816 2,827 -990 -$2.53 -59.2 $258 1.6


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -              2,607 3,067 335 I $150 $0 18 -3,067 2,272 -795 -$2.03 -73.7 $178 1.5


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -              3,192 3,756 410 I $0 $0 18 -3,756 2,782 -974 -$2.49 0.0 $402 2.4


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -              2,565 3,018 330 I $0 $0 18 -3,018 2,236 -783 -$2.00 0.0 $323 2.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -              3,772 4,438 485 I $150 $0 18 -4,438 3,287 -1,151 $7.71 19.5 $319 1.7


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -              2,946 3,466 379 I $150 $0 18 -3,466 2,567 -899 $6.02 24.9 $216 1.5


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -              3,713 4,368 477 I $0 $0 18 -4,368 3,235 -1,133 $7.58 0.0 $461 2.4


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -              2,900 3,411 373 I $0 $0 18 -3,411 2,527 -884 $5.92 0.0 $360 2.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -              3,114 3,663 400 I $150 $0 18 -3,663 2,713 -950 $6.36 23.6 $191 1.4


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -              2,335 2,747 300 I $150 $0 18 -2,747 2,035 -712 $4.77 31.4 $106 1.3


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -              3,064 3,605 394 I $0 $0 18 -3,605 2,670 -935 $6.26 0.0 $336 2.2


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -              2,298 2,704 295 I $0 $0 18 -2,704 2,003 -701 $4.70 0.0 $252 2.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Dryer Fuel Choice
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Dryer Fuel Choice
Natural Gas


Discount Rate


Measure Description
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Dryer Fuel Choice


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
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& Installation 
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity
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Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction            46,442            2,880 32,509 2,016 I $3,800 $0 30 13,932 864 14,796 $206.08 18.4 -$2,298 0.4


2 New Attached Home - Baseline: Current 
Average House Construction            37,067            1,440 25,947 1,008 I $3,800 $0 30 11,120 432 11,552 $159.95 23.8 -$2,678 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction            73,792            2,880 51,654 2,016 I $3,800 $0 30 22,138 864 23,002 $265.36 14.3 -$3,723 0.0


2 New Attached Home - Baseline: Current 
Average House Construction            56,224            1,440 39,357 1,008 I $3,800 $0 30 16,867 432 17,299 $198.20 19.2 -$3,761 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction            58,825            2,880 41,178 2,016 I $3,800 $0 30 17,648 864 18,512 $214.62 17.7 -$1,985 0.5


2 New Attached Home - Baseline: Current 
Average House Construction            43,912            1,440 30,738 1,008 I $3,800 $0 30 13,173 432 13,605 $156.46 24.3 -$2,504 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energuide 80 Construction
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energuide 80 Construction
Natural Gas


Discount Rate


Measure Description
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energuide 80 Construction


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)
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Natural Gas Electricity Natural Gas Electricity Natural 
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Energy 
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Annual Cost
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Clotheswasher            22,967               300 20,089 150 I $100 $0 14 2,877 150 3,027 $42.06 2.4 $132 2.3


2 Existing Pre-76 Attached Home - 
Baseline: Standard Clotheswasher            19,066               226 16,705 113 I $100 $0 14 2,361 113 2,474 $34.34 2.9 $88 1.9


3 New Single Detached Home - Baseline: 
Standard Clotheswasher            22,546               259 19,719 130 I $100 $0 14 2,827 130 2,957 $41.01 2.4 $124 2.2


4 New Attached Home - Baseline: Standard 
Clotheswasher            18,717               195 16,397 98 I $100 $0 14 2,320 98 2,418 $33.50 3.0 $82 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline: Standard 
Clotheswasher


           27,796               300 24,362 150 I $100 $0 14 3,434 150 3,584 $41.44 2.4 $171 2.7


2 Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            22,033               226 19,325 113 I $100 $0 14 2,708 113 2,821 $32.58 3.1 $112 2.1


3 New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher            27,258               259 23,887 130 I $100 $0 14 3,371 130 3,501 $40.38 2.5 $162 2.6


4 New Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            21,607               195 18,948 98 I $100 $0 14 2,659 98 2,756 $31.76 3.1 $106 2.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline: Standard 
Clotheswasher


           22,813               300 19,990 150 I $100 $0 14 2,824 150 2,973 $34.54 2.9 $126 2.3


2 Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            17,859               226 15,681 113 I $100 $0 14 2,178 113 2,291 $26.60 3.8 $74 1.7


3 New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher            22,395               259 19,620 130 I $100 $0 14 2,774 130 2,904 $33.63 3.0 $119 2.2


4 New Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            17,531               195 15,391 98 I $100 $0 14 2,140 98 2,237 $25.90 3.9 $68 1.7


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Star Clothes Washer
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Upgrade Energy Use 
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Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Energy Star Clothes Washer
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Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Energy Star Clothes Washer


Simple 
Payback 


(Yrs)


Annual Energy Svg 
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Energy 
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Annual Cost
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Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average foundation insulation 
levels


           63,573            2,160 56,580 1,922 F $4,700 $0 30 6,993 238 7,231 $99.99 47.0 -$4,004 0.1


2
Existing Pre-76 Attached Home - 
Baseline: Average foundation insulation 
levels


           37,814            1,440 33,655 1,282 F $4,700 $0 30 4,160 158 4,318 $59.77 78.6 -$4,281 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average foundation insulation 
levels


         100,309            2,160 89,275 1,922 F $2,500 $0 30 11,034 238 11,272 $128.87 19.4 -$2,479 0.0


2
Existing Pre-76 Attached Home - 
Baseline: Average foundation insulation 
levels


           54,343            1,440 48,366 1,282 F $2,500 $0 30 5,978 158 6,136 $70.34 35.5 -$2,486 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline: Average foundation insulation 
levels


           78,417            2,160 69,792 1,922 F $2,500 $0 30 8,626 238 8,864 $101.65 24.6 -$1,664 0.3


2
Existing Pre-76 Attached Home - 
Baseline: Average foundation insulation 
levels


           40,937            1,440 36,434 1,282 F $2,500 $0 30 4,503 158 4,662 $53.67 46.6 -$2,054 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Foundation Insulation
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Foundation Insulation
Natural Gas


Discount Rate


Measure Description
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Foundation Insulation


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 
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Cost           
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I=Incremental
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Simple 
Payback 
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Total 
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Cost B
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -            56,197 53,243 2,160 I -$400 $0 18 -53,243 54,037 795 $221.63 -1.8 $9,708 3.4


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -            33,582 31,669 1,440 I -$400 $0 18 -31,669 32,142 473 $131.83 -3.0 $5,937 3.5


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -            42,355 38,732 2,880 I $2,050 $0 18 -38,732 39,475 743 $164.13 12.5 $4,762 2.0


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -            32,947 30,914 1,440 I $2,050 $0 18 -30,914 31,507 593 $131.00 15.6 $3,387 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -            87,423 84,009 2,160 I -$400 $0 18 -84,009 85,263 1,254 $551.32 -0.7 $14,927 3.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -            47,632 45,513 1,440 I -$400 $0 18 -45,513 46,192 679 $298.69 -1.3 $8,270 3.4


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -            65,603 61,543 2,880 I $2,050 $0 18 -61,543 62,723 1,181 $408.50 5.0 $8,656 2.3


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -            49,230 46,891 1,440 I $2,050 $0 18 -46,891 47,790 900 $311.24 6.6 $6,107 2.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -            68,815 65,675 2,160 I -$400 $0 18 -65,675 66,655 980 $431.00 -0.9 $10,632 3.1


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -            36,237 34,285 1,440 I -$400 $0 18 -34,285 34,797 512 $225.00 -1.8 $5,742 3.2


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -            52,881 49,060 2,880 I $2,050 $0 18 -49,060 50,001 941 $325.64 6.3 $5,641 2.0


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -            38,765 36,622 1,440 I $2,050 $0 18 -36,622 37,325 703 $243.09 8.4 $3,691 1.8


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Furnace Fuel Choice
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Fuel Choice
Natural Gas


Discount Rate


Measure Description
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Furnace Fuel Choice


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental
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Annual Energy Svg 
(MJ/yr) Participant Impact
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Payback 


(Yrs)
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Total 
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Cost B


/C
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace            63,573            2,160 42,594 2,160 I $5,000 $0 18 20,979 0 20,979 $287.42 17.4 -$3,400 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace            37,814            1,440 25,336 1,440 I $5,000 $0 18 12,479 0 12,479 $170.96 29.2 -$4,048 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace            46,442            2,880 31,116 2,880 I $5,000 $0 18 15,326 0 15,326 $209.96 23.8 -$3,831 0.2


4 New Attached Home - Baseline: Mid-
efficiency furnace            37,067            1,440 24,835 1,440 I $5,000 $0 18 12,232 0 12,232 $167.58 29.8 -$4,067 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011 1


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace          100,309            2,160 67,207 2,160 I $5,000 $0 18 33,102 0 33,102 $374.05 13.4 -$2,475 0.5


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace            54,343            1,440 36,410 1,440 I $5,000 $0 18 17,933 0 17,933 $202.65 24.7 -$3,632 0.3


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace            73,792            2,880 49,441 2,880 I $5,000 $0 18 24,351 0 24,351 $275.17 18.2 -$3,142 0.4


4 New Attached Home - Baseline: Mid-
efficiency furnace            56,224            1,440 37,670 1,440 I $5,000 $0 18 18,554 0 18,554 $209.66 23.8 -$3,585 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace            78,417            2,160 52,540 2,160 I $5,000 $0 18 25,878 0 25,878 $292.42 17.1 -$3,026 0.4


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace            40,937            1,440 27,428 1,440 I $5,000 $0 18 13,509 0 13,509 $152.66 32.8 -$3,969 0.2


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace            58,825            2,880 39,413 2,880 I $5,000 $0 18 19,412 0 19,412 $219.36 22.8 -$3,519 0.3


4 New Attached Home - Baseline: Mid-
efficiency furnace            43,912            1,440 29,421 1,440 I $5,000 $0 18 14,491 0 14,491 $163.75 30.5 -$3,895 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:
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F = full 
I=Incremental
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Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Gas-fired Heat Pump
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Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Gas-fired Heat Pump
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Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Gas-fired Heat Pump


Simple 
Payback 
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Energy 
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Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            45,835                  -   39,563 0 I $2,900 $0 15 6,272 0 6,272 $85.93 33.7 -$2,463 0.2


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            45,835                  -   39,563 0 I $2,900 $0 15 6,272 0 6,272 $85.93 33.7 -$2,463 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            52,517                  -   45,331 0 I $2,900 $0 15 7,187 0 7,187 $81.21 35.7 -$2,399 0.2


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            52,517                  -   45,331 0 I $2,900 $0 15 7,187 0 7,187 $81.21 35.7 -$2,399 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            56,028                  -   48,361 0 I $2,900 $0 15 7,667 0 7,667 $86.64 33.5 -$2,366 0.2


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            56,028                  -   48,361 0 I $2,900 $0 15 7,667 0 7,667 $86.64 33.5 -$2,366 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:
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Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Pool Heater
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Pool Heater
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: standard            63,573            2,160 59,441 2,160 I $650 $0 15 4,132 0 4,132 $56.61 11.5 -$362 0.4


2 Existing Pre-76 Attached Home - 
Baseline: standard            37,814            1,440 35,356 1,440 I $650 $0 15 2,458 0 2,458 $33.67 19.3 -$479 0.3


3 New Single Detached Home - Baseline: 
standard            46,442            2,880 43,423 2,880 I $650 $0 15 3,019 0 3,019 $41.36 15.7 -$440 0.3


4 New Attached Home - Baseline: standard            37,067            1,440 34,657 1,440 I $650 $0 15 2,409 0 2,409 $33.01 19.7 -$482 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: standard          100,309            2,160 93,789 2,160 I $650 $0 15 6,520 0 6,520 $73.68 8.8 -$196 0.7


2 Existing Pre-76 Attached Home - 
Baseline: standard            54,343            1,440 50,811 1,440 I $650 $0 15 3,532 0 3,532 $39.92 16.3 -$404 0.4


3 New Single Detached Home - Baseline: 
standard            73,792            2,880 68,996 2,880 I $650 $0 15 4,796 0 4,796 $54.20 12.0 -$316 0.5


4 New Attached Home - Baseline: standard            56,224            1,440 52,569 1,440 I $650 $0 15 3,655 0 3,655 $41.30 15.7 -$395 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: standard            78,417            2,160 73,320 2,160 I $650 $0 15 5,097 0 5,097 $57.60 11.3 -$295 0.5


2 Existing Pre-76 Attached Home - 
Baseline: standard            40,937            1,440 38,276 1,440 I $650 $0 15 2,661 0 2,661 $30.07 21.6 -$465 0.3


3 New Single Detached Home - Baseline: 
standard            58,825            2,880 55,002 2,880 I $650 $0 15 3,824 0 3,824 $43.21 15.0 -$384 0.4


4 New Attached Home - Baseline: standard            43,912            1,440 41,057 1,440 I $650 $0 15 2,854 0 2,854 $32.25 20.2 -$451 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Heat Recovery Ventilator
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Heat Recovery Ventilator
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Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Heat Recovery Ventilator


Simple 
Payback 
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Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard Clotheswasher            22,967               300 18,988 150 I $500 $0 14 3,978 150 4,128 $57.14 8.8 -$191 0.6


2 Existing Pre-76 Attached Home - 
Baseline: Standard Clotheswasher            19,066               226 15,785 113 I $500 $0 14 3,281 113 3,394 $46.94 10.7 -$248 0.5


3 New Single Detached Home - Baseline: 
Standard Clotheswasher            22,546               259 18,638 130 I $500 $0 14 3,908 130 4,037 $55.81 9.0 -$201 0.6


4 New Attached Home - Baseline: Standard 
Clotheswasher            18,717               195 15,494 98 I $500 $0 14 3,223 98 3,320 $45.87 10.9 -$255 0.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline: Standard 
Clotheswasher


           27,796               300 23,019 150 I $500 $0 14 4,777 150 4,927 $56.61 8.8 -$136 0.7


2 Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            22,033               226 18,258 113 I $500 $0 14 3,775 113 3,888 $44.65 11.2 -$214 0.6


3 New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher            27,258               259 22,571 130 I $500 $0 14 4,688 130 4,817 $55.25 9.0 -$147 0.7


4 New Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            21,607               195 17,902 98 I $500 $0 14 3,705 98 3,802 $43.58 11.5 -$222 0.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline: Standard 
Clotheswasher


           22,813               300 18,889 150 I $500 $0 14 3,925 150 4,075 $46.99 10.6 -$197 0.6


2 Existing Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            17,859               226 14,812 113 I $500 $0 14 3,047 113 3,160 $36.42 13.7 -$266 0.5


3 New Single Detached Home - Region 1 - 
Baseline: Standard Clotheswasher            22,395               259 18,540 130 I $500 $0 14 3,855 130 3,984 $45.84 10.9 -$206 0.6


4 New Attached Home - Region 1 - 
Baseline: Standard Clotheswasher            17,531               195 14,538 98 I $500 $0 14 2,992 98 3,090 $35.53 14.1 -$273 0.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Horizontal Axis Clothes Washer


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)
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Energy 
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Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Horizontal Axis Clothes Washer
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su
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ife
 


(y
rs
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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em
en
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&
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/y
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Horizontal Axis Clothes Washer


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife
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)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            45,835                  -   27,501 0 F $350 $0 10 18,334 0 18,334 $251.18 1.4 $686 3.0


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            45,835                  -   27,501 0 F $350 $0 10 18,334 0 18,334 $251.18 1.4 $686 3.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            52,517                  -   31,510 0 F $350 $0 10 21,007 0 21,007 $237.38 1.5 $837 3.4


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            52,517                  -   31,510 0 F $350 $0 10 21,007 0 21,007 $237.38 1.5 $837 3.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            56,028                  -   33,617 0 F $350 $0 10 22,411 0 22,411 $253.25 1.4 $916 3.6


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            56,028                  -   33,617 0 F $350 $0 10 22,411 0 22,411 $253.25 1.4 $916 3.6


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 
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Cost B
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Natural Gas Electricity Natural Gas Electricity Natural 
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Energy 


Svgs (MJ)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Annual Cost
Svgs ($)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Insulating Pool Cover


Measure  
Total 
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Cost B
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Annual Cost
Svgs ($)


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Insulating Pool Cover


B
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Insulating Pool Cover


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr
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 &
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/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   17,140 0 F $25 $0 12 2,011 0 2,011 $27.55 0.9 $103 5.1


2 Existing Pre-76 Attached Home - 
Baseline: No action            16,000                  -   14,320 0 F $25 $0 12 1,680 0 1,680 $23.02 1.1 $82 4.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            23,358                  -   20,905 0 F $25 $0 12 2,453 0 2,453 $27.71 0.9 $131 6.2


2 Existing Pre-76 Attached Home - 
Baseline: No action            18,567                  -   16,617 0 F $25 $0 12 1,950 0 1,950 $22.03 1.1 $99 4.9


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   17,140 0 F $25 $0 12 2,011 0 2,011 $22.72 1.1 $103 5.1


2 Existing Pre-76 Attached Home - 
Baseline: No action            15,112                  -   13,525 0 F $25 $0 12 1,587 0 1,587 $17.93 1.4 $76 4.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Low-Flow Showerheads and Faucets
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Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Low-Flow Showerheads and Faucets
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Low-Flow Showerheads and Faucets


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction            46,442            2,880 32,509 2,016 I $6,500 $0 30 13,932 864 14,796 $206.08 31.5 -$4,998 0.2


2 New Attached Home - Baseline: Current 
Average House Construction            37,067            1,440 25,947 1,008 I $6,500 $0 30 11,120 432 11,552 $159.95 40.6 -$5,378 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction            73,792            2,880 51,654 2,016 I $6,500 $0 30 22,138 864 23,002 $265.36 24.5 -$6,423 0.0


2 New Attached Home - Baseline: Current 
Average House Construction            56,224            1,440 39,357 1,008 I $6,500 $0 30 16,867 432 17,299 $198.20 32.8 -$6,461 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction            58,825            2,880 41,178 2,016 I $6,500 $0 30 17,648 864 18,512 $214.62 30.3 -$4,685 0.3


2 New Attached Home - Baseline: Current 
Average House Construction            43,912            1,440 30,738 1,008 I $6,500 $0 30 13,173 432 13,605 $156.46 41.5 -$5,204 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 
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Cost B
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Annual Energy Svg 
(MJ/yr) Participant Impact
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(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  R2000 Construction
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Gas Electricity
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(MJ/yr) Participant Impact
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(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  R2000 Construction
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  R2000 Construction


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr
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r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -              3,114 7,786 0 I $150 $0 18 -7,786 3,114 -4,672 -$51.85 -2.9 $27 1.0


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -              2,535 6,338 0 I $150 $0 18 -6,338 2,535 -3,803 -$42.21 -3.6 -$6 1.0


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -              3,039 7,598 0 I $0 $0 18 -7,598 3,039 -4,559 -$50.60 0.0 $172 1.3


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -              2,474 6,185 0 I $0 $0 18 -6,185 2,474 -3,711 -$41.19 0.0 $140 1.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -              3,796 9,489 0 I $150 $0 18 -9,489 3,796 -5,693 -$40.42 -3.7 $58 1.1


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -              2,944 7,360 0 I $150 $0 18 -7,360 2,944 -4,416 -$31.35 -4.8 $11 1.0


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -              3,704 9,260 0 I $0 $0 18 -9,260 3,704 -5,556 -$39.45 0.0 $203 1.3


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -              2,873 7,182 0 I $0 $0 18 -7,182 2,873 -4,309 -$30.60 0.0 $158 1.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency furnace                    -              3,114 7,786 0 I $150 $0 18 -7,786 3,114 -4,672 -$33.17 -4.5 -$32 1.0


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency furnace                    -              2,394 5,985 0 I $150 $0 18 -5,985 2,394 -3,591 -$25.50 -5.9 -$59 0.9


3 New Single Detached Home - Baseline: 
Mid-efficiency furnace                    -              3,039 7,598 0 I $0 $0 18 -7,598 3,039 -4,559 -$32.37 0.0 $115 1.2


4 New Attached Home - Baseline: Mid-
efficiency furnace                    -              2,336 5,841 0 I $0 $0 18 -5,841 2,336 -3,505 -$24.88 0.0 $89 1.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:
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(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Range Fuel Choice


Measure  
Total 


Resource 
Cost B
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity
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Energy 


Svgs (MJ)
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Annual Energy Svg 
(MJ/yr) Participant Impact
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Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Range Fuel Choice
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Range Fuel Choice


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact
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r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            19,150                  -   11,490 0 F $500 $0 10 7,660 0 7,660 $104.94 4.8 -$67 0.9


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            16,000                  -   9,600 0 F $500 $0 10 6,400 0 6,400 $87.68 5.7 -$138 0.7


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            23,358                  -   14,015 0 F $500 $0 10 9,343 0 9,343 $105.58 4.7 $28 1.1


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            18,567                  -   11,140 0 F $500 $0 10 7,427 0 7,427 $83.92 6.0 -$80 0.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater            19,150                  -   11,490 0 F $500 $0 10 7,660 0 7,660 $86.56 5.8 -$67 0.9


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater            15,112                  -   9,067 0 F $500 $0 10 6,045 0 6,045 $68.30 7.3 -$158 0.7


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Measure Capital 
& Installation 
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F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Solar Orphans Program
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Orphans Program
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
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Electricity Measure Name:  Solar Orphans Program
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Measure  
Total 


Resource 
Cost


Natural Gas


Interior Financial & Economic Analysis - Energy Efficiency Measures


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Participant Impact


Simple 
Payback 


(Yrs)


Annual Cost
Svgs ($)


Annual Energy Svg 
(MJ/yr) Measure  


Total 
Resource 


Cost B
/C


 R
at


io


Annual 
Energy 


Svgs (MJ)


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            45,835                  -   22,918 0 I $3,500 $0 10 22,918 0 22,918 $313.97 11.1 -$2,205 0.4


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            45,835                  -   22,918 0 I $3,500 $0 10 22,918 0 22,918 $313.97 11.1 -$2,205 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            52,517                  -   26,259 0 I $3,500 $0 10 26,259 0 26,259 $296.72 11.8 -$2,016 0.4


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            52,517                  -   26,259 0 I $3,500 $0 10 26,259 0 26,259 $296.72 11.8 -$2,016 0.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency pool heater            56,028                  -   28,014 0 I $3,500 $0 10 28,014 0 28,014 $316.56 11.1 -$1,917 0.5


2 New Single Detached Home - Baseline: 
Mid-efficiency pool heater            56,028                  -   28,014 0 I $3,500 $0 10 28,014 0 28,014 $316.56 11.1 -$1,917 0.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Pool Heater


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Solar Pool Heater


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Solar Pool Heater


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard wall insulation            63,573            2,160 47,680 1,620 F $9,300 $0 30 15,893 540 16,433 $227.24 40.9 -$7,719 0.2


2 Existing Pre-76 Attached Home - 
Baseline: Standard wall insulation            37,814            1,440 28,361 1,080 F $9,300 $0 30 9,454 360 9,814 $135.85 68.5 -$8,348 0.1


3 New Single Detached Home - Baseline: 
Standard construction and wall insulation            46,442            2,880 34,831 2,160 I $9,300 $0 30 11,610 720 12,330 $171.73 54.2 -$8,048 0.1


4 New Attached Home - Baseline: Standard 
construction and wall insulation            37,067            1,440 27,800 1,080 I $9,300 $0 30 9,267 360 9,627 $133.29 69.8 -$8,365 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011 1


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard wall insulation          100,309            2,160 75,232 1,620 F $9,300 $0 30 25,077 540 25,617 $292.88 31.8 -$6,899 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Standard wall insulation            54,343            1,440 40,758 1,080 F $9,300 $0 30 13,586 360 13,946 $159.86 58.2 -$7,979 0.1


3 New Single Detached Home - Baseline: 
Standard construction and wall insulation            73,792            2,880 55,344 2,160 I $9,300 $0 30 18,448 720 19,168 $221.13 42.1 -$7,439 0.2


4 New Attached Home - Baseline: Standard 
construction and wall insulation            56,224            1,440 42,168 1,080 I $9,300 $0 30 14,056 360 14,416 $165.17 56.3 -$7,937 0.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Standard wall insulation            78,417            2,160 58,813 1,620 F $9,300 $0 30 19,604 540 20,144 $231.03 40.3 -$7,399 0.2


2 Existing Pre-76 Attached Home - 
Baseline: Standard wall insulation            40,937            1,440 30,703 1,080 F $9,300 $0 30 10,234 360 10,594 $121.98 76.2 -$8,286 0.1


3 New Single Detached Home - Baseline: 
Standard construction and wall insulation            58,825            2,880 44,119 2,160 I $9,300 $0 30 14,706 720 15,426 $178.85 52.0 -$7,788 0.2


4 New Attached Home - Baseline: Standard 
construction and wall insulation            43,912            1,440 32,934 1,080 I $9,300 $0 30 10,978 360 11,338 $130.39 71.3 -$8,220 0.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
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l  
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Vacuum Panel Insulation


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y
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M
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Vacuum Panel Insulation


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Vacuum Panel Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average wall insulation levels            63,573            2,160 55,309 1,879 F $2,500 $0 30 8,265 281 8,545 $118.17 21.2 -$1,678 0.3


2 Existing Pre-76 Attached Home - 
Baseline: Average wall insulation levels            37,814            1,440 32,898 1,253 F $2,500 $0 30 4,916 187 5,103 $70.64 35.4 -$2,005 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average wall insulation levels          100,309            2,160 87,269 1,879 F $2,500 $0 30 13,040 281 13,321 $152.30 16.4 -$2,475 0.0


2 Existing Pre-76 Attached Home - 
Baseline: Average wall insulation levels            54,343            1,440 47,279 1,253 F $2,500 $0 30 7,065 187 7,252 $83.13 30.1 -$2,483 0.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Average wall insulation levels            78,417            2,160 68,223 1,879 F $2,500 $0 30 10,194 281 10,475 $120.14 20.8 -$1,512 0.4


2 Existing Pre-76 Attached Home - 
Baseline: Average wall insulation levels            40,937            1,440 35,615 1,253 F $2,500 $0 30 5,322 187 5,509 $63.43 39.4 -$1,973 0.2


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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ife
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)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Wall Insulation


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Wall Insulation


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Wall Insulation


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   16,134 0 F $625 $0 18 3,016 0 3,016 $41.32 15.1 -$395 0.4


2 Existing Pre-76 Attached Home - 
Baseline: No action            16,000                  -   13,480 0 F $625 $0 18 2,520 0 2,520 $34.52 18.1 -$433 0.3


3 New Single Detached Home - Baseline: 
standard construction            18,790                  -   15,830 0 F $625 $0 18 2,959 0 2,959 $40.54 15.4 -$399 0.4


4 New Attached Home - Baseline: standard 
construction            15,699                  -   13,226 0 F $625 $0 18 2,473 0 2,473 $33.87 18.5 -$436 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            23,358                  -   19,679 0 F $625 $0 18 3,679 0 3,679 $41.57 15.0 -$344 0.4


2 Existing Pre-76 Attached Home - 
Baseline: No action            18,567                  -   15,643 0 F $625 $0 18 2,924 0 2,924 $33.04 18.9 -$402 0.4


3 New Single Detached Home - Baseline: 
standard construction            22,891                  -   19,285 0 F $625 $0 18 3,605 0 3,605 $40.74 15.3 -$350 0.4


4 New Attached Home - Baseline: standard 
construction            18,196                  -   15,330 0 F $625 $0 18 2,866 0 2,866 $32.38 19.3 -$406 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   16,134 0 F $625 $0 18 3,016 0 3,016 $34.08 18.3 -$395 0.4


2 Existing Pre-76 Attached Home - 
Baseline: No action            15,112                  -   12,731 0 F $625 $0 18 2,380 0 2,380 $26.89 23.2 -$443 0.3


3 New Single Detached Home - Baseline: 
standard construction            18,790                  -   15,830 0 F $625 $0 18 2,959 0 2,959 $33.44 18.7 -$399 0.4


4 New Attached Home - Baseline: standard 
construction            14,827                  -   12,492 0 F $625 $0 18 2,335 0 2,335 $26.39 23.7 -$447 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R
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Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
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Annual Cost
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Waste Water Heat Recovery


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  
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&
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M
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su
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Waste Water Heat Recovery


B
/C
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at


io


M
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Waste Water Heat Recovery


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG, 08/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   18,970 0 F $4 $0 6 180 0 180 $2.47 1.6 $3 1.8


2 Existing Pre-76 Attached Home - 
Baseline: No action            16,000                  -   15,820 0 F $4 $0 6 180 0 180 $2.47 1.6 $3 1.8


3 New Single Detached Home - Baseline: 
standard construction            18,790                  -   18,610 0 F $4 $0 6 180 0 180 $2.47 1.6 $3 1.8


4 New Attached Home - Baseline: standard 
construction            15,699                  -   15,519 0 F $4 $0 6 180 0 180 $2.47 1.6 $3 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            23,358                  -   23,178 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


2 Existing Pre-76 Attached Home - 
Baseline: No action            18,567                  -   18,387 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


3 New Single Detached Home - Baseline: 
standard construction            22,891                  -   22,711 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


4 New Attached Home - Baseline: standard 
construction            18,196                  -   18,016 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: No action            19,150                  -   18,970 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


2 Existing Pre-76 Attached Home - 
Baseline: No action            15,112                  -   14,932 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


3 New Single Detached Home - Baseline: 
standard construction            18,790                  -   18,610 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


4 New Attached Home - Baseline: standard 
construction            14,827                  -   14,647 0 F $4 $0 6 180 0 180 $2.03 2.0 $3 1.8


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  DHW Pipe Insulation
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Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Pipe Insulation
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Pipe Insulation


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental
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Annual Energy Svg 
(MJ/yr) Participant Impact
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Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG.xls, 12/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1
Existing Pre-76 Single Detached Home - 
Baseline 1: Current average installed 
windows


           63,573            2,160 57,216 1,944 I $5,000 $0 30 6,357 216 6,573 $90.90 55.0 -$4,368 0.1


2
Existing Pre-76 Attached Home - 
Baseline 1: Current average installed 
windows


           37,814            1,440 34,033 1,296 I $5,000 $0 30 3,781 144 3,925 $54.34 92.0 -$4,619 0.1


3 New Single Detached Home - Baseline 1: 
Low Efficiency            46,442            2,880 32,509 2,016 I $5,000 $0 30 13,932 864 14,796 $172.64 29.0 -$3,500 0.3


4 New Attached Home - Baseline 1: Low 
Efficiency            37,067            1,440 25,947 1,008 I $5,000 $0 30 11,120 432 11,552 $133.26 37.5 -$3,879 0.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


         100,309            2,160 90,278 1,944 I $5,000 $0 30 10,031 216 10,247 $117.15 42.7 -$4,040 0.2


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


           54,343            1,440 48,909 1,296 I $5,000 $0 30 5,434 144 5,578 $63.94 78.2 -$4,472 0.1


3 New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency            73,792            2,880 51,654 2,016 I $5,000 $0 30 22,138 864 23,002 $265.36 18.8 -$2,766 0.4


4 New Attached Home - Region 1 - 
Baseline 1: Low Efficiency            56,224            1,440 39,357 1,008 I $5,000 $0 30 16,867 432 17,299 $198.20 25.2 -$3,365 0.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1
Existing Single Detached Home - 
Region 1 - Baseline 1: Current average 
installed windows


           78,417            2,160 70,576 1,944 I $5,000 $0 30 7,842 216 8,058 $92.41 54.1 -$4,240 0.2


2
Existing Attached Home - Region 1 - 
Baseline 1: Current average installed 
windows


           40,937            1,440 36,844 1,296 I $5,000 $0 30 4,094 144 4,238 $48.79 102.5 -$4,595 0.1


3 New Single Detached Home - Region 1 - 
Baseline 1: Low Efficiency            58,825            2,880 41,178 2,016 I $5,000 $0 30 17,648 864 18,512 $214.62 23.3 -$3,168 0.4


4 New Attached Home - Region 1 - 
Baseline 1: Low Efficiency            43,912            1,440 30,738 1,008 I $5,000 $0 30 13,173 432 13,605 $156.46 32.0 -$3,695 0.3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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su
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 L
ife
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rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Super High Performance Windows


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Super High Performance Windows


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Super High Performance Windows


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


T Gas _ Residential. CPR EE measures 2007 update-KG.xls, 12/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater                    -            10,533 19,150 0 I $1,250 $0 10 -19,150 10,533 -8,618 -$76.98 -16.2 -$466 0.8


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater                    -              8,800 16,000 0 I $1,250 $0 10 -16,000 8,800 -7,200 -$64.32 -19.4 -$595 0.7


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater                    -            10,334 18,790 0 I $350 $0 10 -18,790 10,334 -8,455 -$75.54 -4.6 $419 1.3


4 New Attached Home - Baseline: Mid-
efficiency water heater                    -              8,634 15,699 0 I $350 $0 10 -15,699 8,634 -7,064 -$63.11 -5.5 $293 1.2


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater                    -            12,847 23,358 0 I $1,250 $0 10 -23,358 12,847 -10,511 -$37.84 -33.0 -$311 0.9


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater                    -            10,212 18,567 0 I $1,250 $0 10 -18,567 10,212 -8,355 -$30.08 -41.6 -$504 0.8


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater                    -            12,590 22,891 0 I $350 $0 10 -22,891 12,590 -10,301 -$37.08 -9.4 $570 1.3


4 New Attached Home - Baseline: Mid-
efficiency water heater                    -            10,008 18,196 0 I $350 $0 10 -18,196 10,008 -8,188 -$29.48 -11.9 $381 1.3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 Existing Pre-76 Single Detached Home - 
Baseline: Mid-efficiency water heater                    -            10,533 19,150 0 I $1,250 $0 10 -19,150 10,533 -8,618 -$31.02 -40.3 -$608 0.7


2 Existing Pre-76 Attached Home - 
Baseline: Mid-efficiency water heater                    -              8,311 15,112 0 I $1,250 $0 10 -15,112 8,311 -6,800 -$24.48 -51.1 -$743 0.6


3 New Single Detached Home - Baseline: 
Mid-efficiency water heater                    -            10,334 18,790 0 I $350 $0 10 -18,790 10,334 -8,455 -$30.44 -11.5 $280 1.2


4 New Attached Home - Baseline: Mid-
efficiency water heater                    -              8,155 14,827 0 I $350 $0 10 -14,827 8,155 -6,672 -$24.02 -14.6 $147 1.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Assumptions:


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  DHW Fuel Choice


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
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l  
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 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Fuel Choice
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr
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en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  DHW Fuel Choice


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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su
re


 L
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)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG.xls, 12/02/2007







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.014


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction


         100,000           15,000 50,286 8,822 I $4,836 $0 30 49,714 6,178 55,892 $789.81 6.1 $1,444 1.3


2 New Attached Home - Baseline: Current 
Average House Construction            37,067             5,000 30,569 3,390 I $228 $0 30 6,498 1,610 8,108 $117.36 1.9 $831 4.6


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.018
$0.008 $0.011


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction          100,000           15,000 65,054 9,432 I $3,606 $0 30 34,946 5,568 40,514 $492.89 7.3 $1,173 1.3


2 New Attached Home - Baseline: Current 
Average House Construction


           56,224             5,000 51,827 3,313 I $793 $0 30 4,397 1,687 6,084 $79.38 10.0 $101 1.1


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.018
$0.008 $0.011


8.00%


1 New Single Detached Home - Baseline: 
Current Average House Construction          100,000           15,000 60,046 8,040 I $3,716 $0 30 39,954 6,960 46,914 $573.98 6.5 $1,767 1.5


2 New Attached Home - Baseline: Current 
Average House Construction


           43,912             5,000 17,839 1,031 I $3,157 $0 30 26,073 3,969 30,042 $364.48 8.7 $264 1.1


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  EGNH80 (PS) Construction


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
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ta
l  
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 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  EGNH80 (PS) Construction
Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  EGNH80 (PS) Construction


Measure  
Total 


Resource 
Cost


Natural Gas


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
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su
re


 L
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


T Gas _ Residential. CPR EE measures 2007 update-KG, 14/02/2007
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Commercial Measures 
 
 







Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1 Medium Commercial (78,500 m³/year) 2,634,525                  -   2,436,936 0 I $140,000 $0 25 197,589 0 197,589 $2,331.55 60.0 -$123,253 0.1


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1 Medium Commercial (78,500 m³/year) 2,634,525                  -   2,436,936 0 I $140,000 $0 25 197,589 0 197,589 $2,114.21 66.2 -$123,253 0.1


2 $0
3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 Medium Commercial (78,500 m³/year) 2,634,525                  -   2,436,936 0 I $140,000 $0 25 197,589 0 197,589 $2,133.97 65.6 -$123,253 0.1


2 $0
3 $0
** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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em
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($
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - Add Additional Roof Insulation to Existing Low Rise  Commercial Buildings at Time of Roof Replacement -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Increased Insulation For Flat Roofs


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
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l  
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&
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($
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - Add Additional Roof Insulation to Existing Low Rise  Commercial Buildings at Time of Roof Replacement -


Discount Rate


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Increased Insulation For Flat Roofs


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Increased Insulation For Flat Roofs
- Add Additional Roof Insulation to Existing Low Rise  Commercial Buildings at Time of Roof Replacement -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C
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M
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re


 L
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)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1
Existing Large Commercial (193,000 
m³/year) Upgrade 1 Double low e-+ 
argon + Ins spacer - Uvalue 0.36 (R2.8)


6,497,750                  -   6,042,908 0 I $100,000 $0 25 454,843 0 454,843 $5,367.14 18.6 -$61,449 0.4


2
Existing Large Commercial (193,000) 
m³/year) Upgrade 2 HIT window Uvalue 
0.25 (R4)


6,497,750                  -   5,523,088 0 I $320,000 $0 25 974,663 0 974,663 $11,501.02 27.8 -$237,390 0.3


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1
Existing Large Commercial (193,000 
m³/year) Upgrade 1 Double low e-+ 
argon + Ins spacer - Uvalue 0.36 (R2.8)


6,497,750                  -   6,042,908 0 I $100,000 $0 25 454,843 0 454,843 $4,866.81 20.5 -$61,449 0.4


2
Existing Large Commercial (193,000) 
m³/year) Upgrade 2 HIT window Uvalue 
0.25 (R4)


6,497,750                  -   5,523,088 0 I $320,000 $0 25 974,663 0 974,663 $10,428.89 30.7 -$237,390 0.3


3 $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1
Existing Large Commercial (193,000 
m³/year) Upgrade 1 Double low e-+ 
argon + Ins spacer - Uvalue 0.36 (R2.8)


6,497,750                  -   6,042,908 0 I $100,000 $0 25 454,843 0 454,843 $4,912.30 20.4 -$61,449 0.4


2
Existing Large Commercial (193,000) 
m³/year) Upgrade 2 HIT window Uvalue 
0.25 (R4)


6,497,750                  -   5,523,088 0 I $320,000 $0 25 974,663 0 974,663 $10,526.36 30.4 -$237,390 0.3


3 $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R
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Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Natural 
Gas Electricity


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas Electricity


Natural Gas - Replacing Glazing in High WWR Buildings with HP Glazing at Time of Replacement in Existing Buildings


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazings (Existing)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Replacing Glazing in High WWR Buildings with HP Glazing at Time of Replacement in Existing Buildings


Discount Rate


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazings (Existing)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Glazings (Existing)
- Replacing Glazing in High WWR Buildings with HP Glazing at Time of Replacement in Existing Buildings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
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/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
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Measure  
Total 


Resource 
Cost
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1 New Large Commercial (135,000 m³/year) 
Upgrade 2 HIT window Uvalue 0.25 (R4) 4,269,950 10,800,000 3,629,458 10,260,000 I $160,000 $0 25 640,493 540,000 1,180,493 $15,927.81 10.0 $46,466 1.3


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1 New Large Commercial (135,000 m³/year) 
Upgrade 2 HIT window Uvalue 0.25 (R4) 4,269,950 10,800,000 3,629,458 10,260,000 I $160,000 $0 25 640,493 540,000 1,180,493 $15,927.81 10.0 $45,313 1.3


2 $0


3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 New Large Commercial (135,000 m³/year) 
Upgrade 2 HIT window Uvalue 0.25 (R4) 4,269,950 10,800,000 3,629,458 10,260,000 I $160,000 $0 25 640,493 540,000 1,180,493 $15,927.81 10.0 $34,938 1.3


2 $0


3 etc $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Natural Gas


Discount Rate


- HIT Windows Option as an Upgrade in High WWR Buildings for New Construction -


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazing (New)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Natural Gas - HIT Windows Option as an Upgrade in High WWR Buildings for New Construction -


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Glazing (New)


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Glazing (New)
- HIT Windows Option as an Upgrade in High WWR Buildings for New Construction -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1 New Large Commercial (135,000 m³/year) 
Upgrade 1 Gas Filled Panels to R30 4,269,950                  -   3,842,955 0 I $120,000 $0 25 426,995 0 426,995 $5,038.54 23.8 -$83,809 0.3


2
New Large Commercial (135,000 m³/year) 
Upgrade 2 Vacuum Panel Insulation to 
R40


4,269,950                  -   3,757,556 0 I $600,000 $0 25 512,394 0 512,394 $6,046.25 99.2 -$556,571 0.1


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1 New Large Commercial (135,000 m³/year) 
Upgrade 1 Gas Filled Panels to R30 4,269,950                  -   3,842,955 0 I $120,000 $0 25 426,995 0 426,995 $4,568.85 26.3 -$83,809 0.3


2
New Large Commercial (135,000 m³/year) 
Upgrade 2 Vacuum Panel Insulation to 
R40


4,269,950                  -   3,757,556 0 I $600,000 $0 25 512,394 0 512,394 $5,482.62 109.4 -$556,571 0.1


3 $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 New Large Commercial (135,000 m³/year) 
Upgrade 1 Gas Filled Panels to R30 4,269,950                  -   3,842,955 0 I $120,000 $0 25 426,995 0 426,995 $4,611.55 26.0 -$83,809 0.3


2
New Large Commercial (135,000 m³/year) 
Upgrade 2 Vacuum Panel Insulation to 
R40


4,269,950                  -   3,757,556 0 I $600,000 $0 25 512,394 0 512,394 $5,533.86 108.4 -$556,571 0.1


3 $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Performance Building Envelopes
- High Performance Building Envelopes for New Commercial Construction -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Building Envelopes
Natural Gas - High Performance Building Envelopes for New Commercial Construction -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Performance Building Envelopes


Measure  
Total 


Resource 
Cost


Natural Gas - High Performance Building Envelopes for New Commercial Construction -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1 New Large Office (135,000 m³/year) 5,012,550 13,536,000 3,508,785 11,505,600 I $259,910 $0 25 1,503,765 2,030,400 3,534,165 $49,215.63 5.3 $439,741 2.7


2 New Medium Office (50,000 m³/year) 1,829,250 4,723,920 1,280,475 4,015,332 I $94,850 $0 25 548,775 708,588 1,257,363 $17,458.66 5.4 $151,353 2.6


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1 New Large Office (135,000 m³/year) 5,012,550 13,536,000 3,508,785 11,505,600 I $259,910 $0 25 1,503,765 2,030,400 3,534,165 $49,215.63 5.3 $435,406 2.7


2 New Medium Office (50,000 m³/year) 1,829,250 4,723,920 1,280,475 4,015,332 I $94,850 $0 25 548,775 708,588 1,257,363 $17,458.66 5.4 $149,840 2.6


3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 New Large Office (135,000 m³/year) 5,012,550 13,536,000 3,508,785 11,505,600 I $259,910 $0 25 1,503,765 2,030,400 3,534,165 $49,215.63 5.3 $396,393 2.7


2 New Medium Office (50,000 m³/year) 1,829,250 4,723,920 1,280,475 4,015,332 I $94,850 $0 25 548,775 708,588 1,257,363 $17,458.66 5.4 $136,225 2.6


3 $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - New Building Construction 30% Below Current Practice -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 30% Below Current Practice


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - New Building Construction 30% Below Current Practice -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 30% Below Current Practice


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  New Building Construction 30% Below Current Practice
- New Building Construction 30% Below Current Practice -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1 New Large Office (135,000 m³/year) 5,012,550 13,536,000 2,005,020 5,414,400 I $1,000,000 $0 25 3,007,530 8,121,600 11,129,130 $161,373.65 6.2 $1,543,693 2.5


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1 New Large Office (135,000 m³/year) 5,012,550 13,536,000 2,005,020 5,414,400 I $1,000,000 $0 25 3,007,530 8,121,600 11,129,130 $161,373.65 6.2 $1,526,353 2.5


2 $0
3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 New Large Office (135,000 m³/year) 5,012,550 13,536,000 2,005,020 5,414,400 I $1,000,000 $0 25 3,007,530 8,121,600 11,129,130 $161,373.65 6.2 $1,370,300 2.5


2 $0
3 $0
** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg (MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Natural Gas - Ultra High Performance New Building Construction 60% Below Current Practice -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 60% Below Current Practice


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg (MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use (MJ/yr)
Upgrade Energy Use 


(MJ/yr) Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Natural Gas - Ultra High Performance New Building Construction 60% Below Current Practice -


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  New Building Construction 60% Below Current Practice


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use (MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  New Building Construction 60% Below Current Practice
- Ultra High Performance New Building Construction 60% Below Current Practice -


Simple 
Payback 


(Yrs)


Annual Energy Svg (MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Large Commercial (193,000 m³/year) 
Upgrade 1 High Efficiency Boiler 85% Et -
Baseline boiler 80% Et (68% seasonal 
efficiency) - High efficiency boiler 85% Et 
(80% seasonal efficiency)


6,497,750                  -   5,523,088 0 I $44,900 $0 25 974,663 0 974,663 $11,501.02 3.9 $37,710 1.8


2


Large Commercial (193,000 m³/year) 
Upgrade 2 Condensing Boiler 94% Et  - 
Baseline boiler 80% Et (68% seasonal 
efficiency) - High efficiency condensing 
boiler 94% Et (89% seasonal efficiency)


6,497,750                  -   4,964,573 0 I $86,500 $0 25 1,533,177 0 1,533,177 $18,091.49 4.8 $43,449 1.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Large Commercial (193,000 m³/year) 
Upgrade 1 High Efficiency Boiler 85% Et -
Baseline boiler 80% Et (68% seasonal 
efficiency) - High efficiency boiler 85% Et 
(80% seasonal efficiency)


6,497,750                  -   5,523,088 0 I $44,900 $0 25 974,663 0 974,663 $10,428.89 4.3 $37,710 1.8


2


Large Commercial (193,000 m³/year) 
Upgrade 2 Condensing Boiler 94% Et  - 
Baseline boiler 80% Et (68% seasonal 
efficiency) - High efficiency condensing 
boiler 94% Et (89% seasonal efficiency)


6,497,750                  -   4,964,573 0 I $86,500 $0 25 1,533,177 0 1,533,177 $16,404.99 5.3 $43,449 1.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Large Commercial (193,000 m³/year) 
Upgrade 1 High Efficiency Boiler 85% Et -
Baseline boiler 80% Et (68% seasonal 
efficiency) - High efficiency boiler 85% Et 
(80% seasonal efficiency)


6,497,750                  -   5,523,088 0 I $44,900 $0 25 974,663 0 974,663 $10,526.36 4.3 $37,710 1.8


2


Large Commercial (193,000 m³/year) 
Upgrade 2 Condensing Boiler 94% Et  - 
Baseline boiler 80% Et (68% seasonal 
efficiency) - High efficiency condensing 
boiler 94% Et (89% seasonal efficiency)


6,497,750                  -   4,964,573 0 I $86,500 $0 25 1,533,177 0 1,533,177 $16,558.31 5.2 $43,449 1.5


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Existing Standard Efficiency Atmospheric Boiler Replacement with High Efficiency and Condensing Boilers -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (Existing)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Existing Standard Efficiency Atmospheric Boiler Replacement with High Efficiency and Condensing Boilers -


Discount Rate


Measure  
Total 


Resource 
Cost


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (Existing)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Boilers (Existing)
- Existing Standard Efficiency Atmospheric Boiler Replacement with High Efficiency and Condensing Boilers -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Natural Gas
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Large Commercial (135,000 m³/year) 
Upgrade 1 High Efficiency Boiler 85% Et  -
Baseline boiler 80% Et (68% seasonal 
efficiency) High efficiency boiler 85% Et 
(80% seasonal efficiency)


4,269,950                   -   3,629,458 0 I $36,600 $0 25 640,493 0 640,493 $7,557.81 4.8 $17,687 1.5


2


Large Commercial (135,000 m³/year) 
Upgrade 2 Condensing Boiler 90% Et - 
Baseline boiler 80% Et (68% seasonal 
efficiency) High efficiency condensing boiler 
94% Et (92% seasonal efficiency)


4,269,950                   -   3,156,050 0 I $69,200 $0 25 1,113,900 0 1,113,900 $13,144.02 5.3 $25,212 1.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Large Commercial (135,000 m³/year) 
Upgrade 1 High Efficiency Boiler 85% Et  -
Baseline boiler 80% Et (68% seasonal 
efficiency) High efficiency boiler 85% Et 
(81% seasonal efficiency)


4,269,950                   -   3,584,649 0 I $36,600 $0 25 685,301 0 685,301 $7,332.72 5.0 $21,485 1.6


2


Large Commercial (135,000 m³/year) 
Upgrade 2 Condensing Boiler 90% Et - 
Baseline boiler 80% Et (68% seasonal 
efficiency) High efficiency condensing boiler 
94% Et (92% seasonal efficiency)


4,269,950                   -   3,156,050 0 I $69,200 $0 25 1,113,900 0 1,113,900 $11,918.73 5.8 $25,212 1.4


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Large Commercial (135,000 m³/year) 
Upgrade 1 High Efficiency Boiler 85% Et  -
Baseline boiler 80% Et (68% seasonal 
efficiency) High efficiency boiler 85% Et 
(81% seasonal efficiency)


4,269,950                   -   3,584,649 0 I $36,600 $0 25 685,301 0 685,301 $7,401.25 4.9 $21,485 1.6


2


Large Commercial (135,000 m³/year) 
Upgrade 2 Condensing Boiler 90% Et - 
Baseline boiler 80% Et (68% seasonal 
efficiency) High efficiency condensing boiler 
94% Et (92% seasonal efficiency)


4,269,950                   -   3,156,050 0 I $69,200 $0 25 1,113,900 0 1,113,900 $12,030.12 5.8 $25,212 1.4


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)
Natural Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas Electricity Natural Gas Electricity


Natural Gas - High Efficiency and Condensing Boiler Options for New Construction -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (New)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - High Efficiency and Condensing Boiler Options for New Construction -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Boilers (New)


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Boilers (New)
- High Efficiency and Condensing Boiler Options for New Construction -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1 Large Commercial (193,000 m³/year) 
Upgrade 1 - Building Recommissioning 6,497,750 10,800,000 5,523,088 9,180,000 F $64,000 $0 10 974,663 1,620,000 2,594,663 $36,611.02 1.7 $278,044 5.3


2 Large Commercial (193,000 m³/year)  
Upgrade  2 - Next Generation BAS 6,497,750 10,800,000 6,010,419 9,990,000 F $80,000 $0 10 487,331 810,000 1,297,331 $18,305.51 4.4 $91,022 2.1


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1 Large Commercial (193,000 m³/year) 
Upgrade 1 - Building Recommissioning 6,497,750 10,800,000 5,523,088 9,180,000 F $64,000 $0 10 974,663 1,620,000 2,594,663 $36,611.02 1.7 $275,870 5.3


2 Large Commercial (193,000 m³/year)  
Upgrade  2 - Next Generation BAS 6,497,750 10,800,000 6,010,419 9,990,000 F $80,000 $0 10 487,331 810,000 1,297,331 $18,305.51 4.4 $89,935 2.1


3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 Large Commercial (193,000 m³/year) 
Upgrade 1 - Building Recommissioning 6,497,750 10,800,000 5,523,088 9,180,000 F $64,000 $0 10 974,663 1,620,000 2,594,663 $36,611.02 1.7 $256,303 5.3


2 Large Commercial (193,000 m³/year)  
Upgrade  2 - Next Generation BAS 6,497,750 10,800,000 6,010,419 9,990,000 F $80,000 $0 10 487,331 810,000 1,297,331 $18,305.51 4.4 $80,152 2.1


3 etc $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Recommissioning and Next Generation BAS in Existing Buildings -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Improved Building Operations


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Recommissioning and Next Generation BAS in Existing Buildings 


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Improved Building Operations


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Improved Building Operations
- Recommissioning and Next Generation BAS in Existing Buildings -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


15 0 0 0 $0.00 #DIV/0! $0 #DIV/0!


0 0 0 $0.00 #DIV/0! $0 #DIV/0!


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


15 0 0 0 $0.00 #DIV/0! $0 #DIV/0!
0 0 0 $0.00 #DIV/0! $0 #DIV/0!


$0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1 Large Commercial (193,000 m³/year) 6,497,750                  -   6,010,419 0 F $5,850 $325 15 487,331 0 487,331 $5,425.51 1.1 $25,323 3.9


2 Medium Commercial (78,500 m³/year) 2,634,525                  -   2,436,936 0 F $9,600 $400 15 197,589 0 197,589 $1,931.55 5.0 $743 1.1


$0
** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - Demand Controlled Ventilation for Existing Buildings -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Demand Controlled Ventilation


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - Demand Controlled Ventilation for Existing Buildings -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Demand Controlled Ventilation


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Demand Controlled Ventilation
- Demand Controlled Ventilation for Existing Buildings -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Modulating RTU 83% Et - 
Baseline RTU 80% Et (70% seasonal 
efficiency) Modulating RTU 83% Et (80% 
seasonal efficiency)


1,159,200 1,037,400 I $8,996 $0 20 121,800 0 121,800 $1,437.24 6.3 $606 1.1


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Modulating RTU 83% Et - 
Baseline RTU 80% Et (70% seasonal 
efficiency) Modulating RTU 83% Et (80% 
seasonal efficiency)


1,134,000 957,600 I $8,996 $0 20 176,400 0 176,400 $2,081.52 4.3 $4,911 1.5


2 $0
3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Modulating RTU 83% Et - 
Baseline RTU 80% Et (70% seasonal 
efficiency) Modulating RTU 83% Et (80% 
seasonal efficiency)


1,360,800 1,134,000 I $8,996 $0 20 226,800 0 226,800 $2,676.24 3.4 $8,884 2.0


2 $0
3 etc $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas Existing Rooftop Heating Only Unit Replacement with High Efficiency Modulating Roof Top Units


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Modulating Rooftop Units


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas Existing Rooftop Heating Only Unit Replacement with High Efficiency Modulating Roof Top Units


Discount Rate


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Modulating Rooftop Units


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Modulating Rooftop Units
Existing Rooftop Heating Only Unit Replacement with High Efficiency Modulating Roof Top Units


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Instantaneous Water Heater  
- Baseline Induced-Draft Heater 0.6 Ef - 
Instantaneous 80% Et 


292,725                 -   219,544 0 I $2,100 $0 15 73,181 0 73,181 $863.54 2.4 $2,999 2.4


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Instantaneous Water Heater  
- Baseline Induced-Draft Heater 0.6 Ef - 
Instantaneous 80% Et 


292,725                 -   219,544 0 I $2,100 $0 15 73,181 0 73,181 $783.04 2.7 $2,999 2.4


2 $0
3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Instantaneous Water Heater  
- Baseline Induced-Draft Heater 0.6 Ef - 
Instantaneous 80% Et 


292,725                 -   219,544 0 I $2,100 $0 15 73,181 0 73,181 $790.36 2.7 $2,999 2.4


2 $0
3 $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Instantaneous DHW Heaters
- Instantaneous Water Heaters for Medium Commercial DHW Use -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous DHW Heaters
Natural Gas - Instantaneous Water Heaters for Medium Commercial DHW Use -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Instantaneous DHW Heaters


Measure  
Total 


Resource 
Cost


Natural Gas - Instantaneous Water Heaters for Medium Commercial DHW Use -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Large Hotel (395,000 m³/year)      
Upgrade 1 Condensing DHW Boiler  - 
Baseline boiler 75% Et - Condensing boiler 
90% Et 


7,426,000                   -   6,188,333 0 I $17,000 $0 25 1,237,667 0 1,237,667 $14,604.47 1.2 $87,902 6.2


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Large Hotel (395,000 m³/year)      
Upgrade 1 Condensing DHW Boiler  - 
Baseline boiler 75% Et - Condensing boiler 
90% Et 


7,426,000                   -   6,188,333 0 I $17,000 $0 25 1,237,667 0 1,237,667 $13,243.03 1.3 $87,902 6.2


2 $0


3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Large Hotel (395,000 m³/year)      
Upgrade 1 Condensing DHW Boiler  - 
Baseline boiler 75% Et - Condensing boiler 
90% Et 


7,426,000                   -   6,188,333 0 I $17,000 $0 25 1,237,667 0 1,237,667 $13,366.80 1.3 $87,902 6.2


2 $0


3 etc $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - High Efficiency Condensing Boilers for Existing Customers with Large DHW Use -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Condensing DHW Boiler


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - High Efficiency Condensing Boilers for Existing Customers with Large DHW Use -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  High Efficiency Condensing DHW Boiler


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
CostNatural Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  High Efficiency Condensing DHW Boiler
- High Efficiency Condensing Boilers for Existing Customers with Large DHW Use -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Condensing Water Heater  - 
Baseline Induced-Draft Heater 0.6 Ef - 
Condensing DHW Heater 95% Et 


292,725                 -   184,879 0 I $2,000 $0 10 107,846 0 107,846 $1,272.58 1.6 $4,093 3.0


2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Condensing Water Heater  - 
Baseline Induced-Draft Heater 0.6 Ef - 
Condensing DHW Heater 95% Et 


292,725                 -   184,879 0 I $2,000 $0 10 107,846 0 107,846 $1,153.95 1.7 $4,093 3.0


2 $0
3  $0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Medium Commercial (78,500 m³/year) 
Upgrade 1 Condensing Water Heater  - 
Baseline Induced-Draft Heater 0.6 Ef - 
Condensing DHW Heater 95% Et 


292,725                 -   184,879 0 I $2,000 $0 10 107,846 0 107,846 $1,164.74 1.7 $4,093 3.0


2 $0
3 $0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Condensing Water Heaters for Medium Commercial DHW Use -


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  HE Condensing DHW Heaters


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Condensing Water Heaters for Medium Commercial DHW Use -


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  HE Condensing DHW Heaters


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  HE Condensing DHW Heaters
- Condensing Water Heaters for Medium Commercial DHW Use -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1
Existing Restaurant/Tavern        Upgrade 
1 Pre-Rinse Spray Valve (Existing)  - 
Baseline: 15 Lpm


           57,000 27,672 F $100 $0 10 29,328 0 29,328 $346.08 0.3 $1,557 16.6


2
New Restarant/Tavern                Upgrade 
1 Pre-Rinse Spray Valve     (New)  - 
Baseline: 15 Lpm


           57,000 27,672 I $65 $0 10 29,328 0 29,328 $346.08 0.2 $1,592 25.5


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1
Existing Restaurant/Tavern        Upgrade 
1 Pre-Rinse Spray Valve (Existing)  - 
Baseline: 15 Lpm


           57,000 27,672 F $100 $0 10 29,328 0 29,328 $313.81 0.3 $1,557 16.6


2
New Restarant/Tavern                Upgrade 
1 Pre-Rinse Spray Valve     (New)  - 
Baseline: 15 Lpm


           57,000 27,672 I $65 $0 10 29,328 0 29,328 $313.81 0.2 $1,592 25.5


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1
Existing Restaurant/Tavern        Upgrade 
1 Pre-Rinse Spray Valve (Existing)  - 
Baseline: 15 Lpm


           57,000 27,672 F $100 $0 10 29,328 0 29,328 $316.75 0.3 $1,557 16.6


2
New Restarant/Tavern                Upgrade 
1 Pre-Rinse Spray Valve     (New)  - 
Baseline: 15 Lpm


           57,000 27,672 I $65 $0 10 29,328 0 29,328 $316.75 0.2 $1,592 25.5


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - Pre-Rinse Spray Valve For Existing and New Restaurants and Kitchens


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Pre-Rinse Spray Valve


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Natural Gas - Pre-Rinse Spray Valve For Existing and New Restaurants and Kitchens


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Pre-Rinse Spray Valve


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Pre-Rinse Spray Valve
- Pre-Rinse Spray Valve For Existing and New Restaurants and Kitchens


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1
Large Hotel (395,000 m³/year)      
Upgrade 1 Drainwater Heat Recovery 
(Existing Hotel Laundry) 


7,426,000                   -   6,982,945 0 F $21,000 $0 20 443,055 0 443,055 $5,228.05 4.0 $13,930 1.7


2
Large Hotel (395,000 m³/year)      
Upgrade 1 Drainwater Heat Recovery 
(New Hotel Laundry) 


7,426,000                   -   6,982,945 0 I $17,500 $0 20 443,055 0 443,055 $5,228.05 3.3 $17,430 2.0


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1
Large Hotel (395,000 m³/year)      
Upgrade 1 Drainwater Heat Recovery 
(Existing Hotel Laundry) 


7,426,000                   -   6,982,945 0 F $21,000 $0 20 443,055 0 443,055 $4,740.69 4.4 $13,930 1.7


2
Large Hotel (395,000 m³/year)      
Upgrade 1 Drainwater Heat Recovery 
(New Hotel Laundry) 


7,426,000                   -   6,982,945 0 I $17,500 $0 20 443,055 0 443,055 $4,740.69 3.7 $17,430 2.0


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1
Large Hotel (395,000 m³/year)      
Upgrade 1 Drainwater Heat Recovery 
(Existing Hotel Laundry) 


7,426,000                   -   6,982,945 0 F $21,000 $0 20 443,055 0 443,055 $4,784.99 4.4 $13,930 1.7


2
Large Hotel (395,000 m³/year)      
Upgrade 1 Drainwater Heat Recovery 
(New Hotel Laundry) 


7,426,000                   -   6,982,945 0 I $17,500 $0 20 443,055 0 443,055 $4,784.99 3.7 $17,430 2.0


3


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost            
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Drainwater Heat Recovery
Drainwater Heat Recovery for Laundries and Kitchens


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs 
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en


ta
l  


   
O


 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
/C


 R
at


io


M
ea


su
re


 L
ife


 
(y


rs
)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Drainwater Heat Recovery
Natural Gas Drainwater Heat Recovery for Laundries and Kitchens


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Drainwater Heat Recovery


Measure  
Total 


Resource 
Cost


Natural Gas Drainwater Heat Recovery for Laundries and Kitchens


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost            


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs 


(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1
Commercial Gas Range (160,000 
kBtu/year) Baseline gas range: 25 to 30% 
efficient - High efficiency product: 45 to 60%


168,766                  -   88,401 0 I $800 $0 10 80,365 0 80,365 $948.31 0.8 $3,741 5.7


2
Commercial Gas Broiler (160,000 
kBtu/year) Baseline gas range: 20% 
efficient - High efficiency product: 30%


168,766                  -   112,511 0 I $200 $0 10 56,255 0 56,255 $663.81 0.3 $2,978 15.9


3
Commercial Gas Fryers (75,000 
kBtu/year) Baseline gas range: 25 to 50% 
efficient - High efficiency product: 50 to 65%


79,109                  -   56,507 0 I $1,300 $0 10 22,603 0 22,603 $266.71 4.9 -$23 1.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1
Commercial Gas Range (160,000 
kBtu/year) Baseline gas range: 25 to 30% 
efficient - High efficiency product: 45 to 60%


168,766                  -   88,401 0 I $800 $0 10 80,365 0 80,365 $948.31 0.8 $3,741 5.7


2
Commercial Gas Broiler (160,000 
kBtu/year) Baseline gas range: 20% 
efficient - High efficiency product: 30%


168,766                  -   112,511 0 I $200 $0 10 56,255 0 56,255 $663.81 0.3 $2,978 15.9


3
Commercial Gas Fryers (75,000 
kBtu/year) Baseline gas range: 25 to 50% 
efficient - High efficiency product: 50 to 65%


79,109                  -   56,507 0 I $1,300 $0 10 22,603 0 22,603 $266.71 4.9 -$23 1.0


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1
Commercial Gas Range (160,000 
kBtu/year) Baseline gas range: 25 to 30% 
efficient - High efficiency product: 45 to 60%


168,766                  -   88,401 0 I $800 $0 10 80,365 0 80,365 $948.31 0.8 $3,741 5.7


2
Commercial Gas Broiler (160,000 
kBtu/year) Baseline gas range: 20% 
efficient - High efficiency product: 30%


168,766                  -   112,511 0 I $200 $0 10 56,255 0 56,255 $663.81 0.3 $2,978 15.9


3
Commercial Gas Fryers (75,000 
kBtu/year) Baseline gas range: 25 to 50% 
efficient - High efficiency product: 50 to 65%


79,109                  -   56,507 0 I $1,300 $0 10 22,603 0 22,603 $266.71 4.9 -$23 1.0


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Commercial Food Preparation
- Efficient Commercial Food Preparation Equipment -


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 


Energy Svgs
(MJ)


Annual Cost 
Svgs ($)


Participant Impact


In
cr


em
en
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l  
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 &
 M


   
($


/y
r)


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


B
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M
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)


Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Commercial Food Preparation
Natural Gas - Efficient Commercial Food Preparation Equipment -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
at


io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs


(MJ)


Annual Cost 
Svgs ($)


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Commercial Food Preparation


Measure  
Total 


Resource 
Cost


Natural Gas - Efficient Commercial Food Preparation Equipment -


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y
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)


Annual Energy Svg 
(MJ/yr)


Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy Svgs


(MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


New Medium Office                     
Upgrade 1 Natural Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Natural Gas Water Heater
EF 0.6


       187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$463.50 -0.4 $16,833 2.0


2


New Medium Office                    Upgrade 
2 Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


       187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$571.30 -1.4 $15,609 1.9


3


New Food Retail                         Upgrade 
3 Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


         50,186 56,373 648 I $2,300 $50 10 -56,373 49,538 -6,835 $52.63 43.7 $2,955 1.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


New Medium Office                     
Upgrade 1 Natural Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Natural Gas Water Heater
EF 0.6


       187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$150.03 -1.3 $16,582 2.0


2


New Medium Office                    Upgrade 
2 Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


       187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$249.30 -3.2 $15,359 1.9


3


New Food Retail                         Upgrade 
3 Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


         50,186 56,373 648 I $2,300 $50 10 -56,373 49,538 -6,835 $114.64 20.1 $2,888 1.5


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


New Medium Office                     
Upgrade 1 Natural Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Natural Gas Water Heater
EF 0.6


       187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$178.53 -1.1 $14,323 1.9


2


New Medium Office                    Upgrade 
2 Multiple Natural Gas Water Heaters - 
Baseline: Four 50 USG Electric Water 
Heater EF 0.91 - Four Equivalent Natural 
Gas Water Heaters EF 0.6


       187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$278.57 -2.9 $13,113 1.8


3


New Food Retail                         Upgrade 
3 Instantaneous Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Instantaneous Gas Water 
Heaters EF 0.81


         50,186 56,373 648 I $2,300 $50 10 -56,373 49,538 -6,835 $109.01 21.1 $2,290 1.4


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric DHW to Natural Gas - New Buildings
- Electric DHW to Natural Gas for New Small, Medium and Large Commercial Buidings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact
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ta
l  
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 M
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - New Buildings
Natural Gas - Electric DHW to Natural Gas for New Small, Medium and Large Commercial Buiding


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M


ea
su


re
 L


ife
 


(y
rs


)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


B
/C


 R
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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l  


   
O


 
&


 M
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Natural Gas - Electric DHW to Natural Gas for New Small, Medium and Large Commercial Buidings


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


In
cr


em
en


ta
l  


   
O


 
&


 M
   


($
/y


r)


M
ea


su
re


 L
ife


 
(y


rs
)


Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Existing Medium Office               
Upgrade 1 Natural Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Natural Gas Water Heater
EF 0.6


       187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$463.50 -0.4 $16,833 2.0


2


Existing Medium Office              
Upgrade 2 Multiple Natural Gas Water 
Heaters - Baseline: Four 50 USG Electric 
Water Heater EF 0.91 - Four Equivalent 
Natural Gas Water Heaters EF 0.6


       187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$571.30 -1.4 $15,609 1.9


3


Existing Food Retail                   
Upgrade 3 Instantaneous Gas Water 
Heater  - Baseline: 85 USG Electric Water 
Heater EF 0.91 - Equivalent Instantaneous 
Gas Water Heaters EF 0.81


         79,660 89,481 648 I $2,300 $50 10 -89,481 79,012 -10,469 $118.81 19.4 $6,306 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


Existing Medium Office               
Upgrade 1 Natural Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Natural Gas Water Heater
EF 0.6


       187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$150.03 -1.3 $16,582 2.0


2


Existing Medium Office              
Upgrade 2 Multiple Natural Gas Water 
Heaters - Baseline: Four 50 USG Electric 
Water Heater EF 0.91 - Four Equivalent 
Natural Gas Water Heaters EF 0.6


       187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$249.30 -3.2 $15,359 1.9


3


Existing Food Retail                   
Upgrade 3 Instantaneous Gas Water 
Heater  - Baseline: 85 USG Electric Water 
Heater EF 0.91 - Equivalent Instantaneous 
Gas Water Heaters EF 0.81


         79,660 89,481 648 I $2,300 $50 10 -89,481 79,012 -10,469 $217.24 10.6 $6,200 1.8


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


Existing Medium Office               
Upgrade 1 Natural Gas Water Heater  - 
Baseline: 85 USG Electric Water Heater EF
0.91 - Equivalent Natural Gas Water Heater
EF 0.6


       187,892 284,970 851 I $200 $0 10 -284,970 187,042 -97,928 -$178.53 -1.1 $14,323 2.0


2


Existing Medium Office              
Upgrade 2 Multiple Natural Gas Water 
Heaters - Baseline: Four 50 USG Electric 
Water Heater EF 0.91 - Four Equivalent 
Natural Gas Water Heaters EF 0.6


       187,892 292,725 1,902 I $800 $0 10 -292,725 185,991 -106,734 -$278.57 -2.9 $13,113 1.9


3


Existing Food Retail                   
Upgrade 3 Instantaneous Gas Water 
Heater  - Baseline: 85 USG Electric Water 
Heater EF 0.91 - Equivalent Instantaneous 
Gas Water Heaters EF 0.81


         79,660 89,481 648 I $2,300 $50 10 -89,481 79,012 -10,469 $208.29 11.0 $5,245 1.8


** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Total 
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Cost B
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Electric DHW to Natural Gas for Existing Small, Medium and Large Commercial Buidings


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - Existing Buildings


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity Natural 
Gas Electricity


Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Electric DHW to Natural Gas for Existing Small, Medium and Large Commercial Buiding


Discount Rate


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric DHW to Natural Gas - Existing Buildings
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Measure  
Total 


Resource 
Cost


Natural 
Gas


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric DHW to Natural Gas - Existing Buildings
- Electric DHW to Natural Gas for Existing Small, Medium and Large Commercial Buidings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 


Svgs (MJ)


Annual Cost 
Svgs ($)


Participant Impact
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l  
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 &
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($


/y
r)Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


New Medium Hotel (93,000 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Perimeter
electric heating (98% efficiency) - Upgrade: 
high efficiency boiler 85% Et (80% 
seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 -$629.91 -515.9 -$196,643 0.5


2


New Food Retail (74,500 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Packaged
Rooftop Units w/ electric heating (98% 
efficiency) - Upgrade: Equivalent Rooftop 
Units w/ gas heating  82% Et (78% 
seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 -$250.59 -87.1 $25,889 1.4


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


New Medium Hotel (93,000 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Perimeter
electric heating (98% efficiency) - Upgrade: 
high efficiency boiler 85% Et (80% 
seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 $491.43 661.3 -$198,351 0.5


2


New Food Retail (74,500 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Packaged
Rooftop Units w/ electric heating (98% 
efficiency) - Upgrade: Equivalent Rooftop 
Units w/ gas heating  82% Et (78% 
seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 $260.56 83.8 $25,256 1.4


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


New Medium Hotel (93,000 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Perimeter
electric heating (98% efficiency) - Upgrade: 
high efficiency boiler 85% Et (80% 
seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 $389.49 834.4 -$213,722 0.5


2


New Food Retail (74,500 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Packaged
Rooftop Units w/ electric heating (98% 
efficiency) - Upgrade: Equivalent Rooftop 
Units w/ gas heating  82% Et (78% 
seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 $214.10 101.9 $19,558 1.4


3
** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ


Measure Capital 
& Installation 


Cost           
F = full 


I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
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Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric Space Heating to Natural Gas - New Buildings
- Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 
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Annual 
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Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description
Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Building


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental M
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(MJ/yr) Participant Impact
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Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Discount Rate


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure  
Total 


Resource 
Cost B


/C
 R


at
io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual 
Cost Svgs 


($)
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Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.012


8.00%


1


Existing Medium Hotel               
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Perimeter
electric heating (98% efficiency) - Upgrade: 
high efficiency boiler 85% Et (80% 
seasonal efficiency)


    1,208,178 1,480,019 32,227 I $390,000 $1,000 25 -1,480,019 1,175,951 -304,067 -$236.98 -1645.7 -$194,718 0.6


2


Existing Food Retail                    
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Packaged
Rooftop Units w/ electric heating (98% 
efficiency) - Upgrade: Equivalent Rooftop 
Units w/ gas heating  82% Et (78% 
seasonal efficiency)


       240,403 302,045 0 I $21,825 $500 15 -302,045 240,403 -61,642 -$337.88 -64.6 $7,692 1.2


3


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.026 $0.016
$0.008 $0.011


8.00%


1


New Medium Hotel (93,000 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Perimeter
electric heating (98% efficiency) - Upgrade: 
high efficiency boiler 85% Et (80% 
seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 $491.43 661.3 -$198,351 0.5


2


New Food Retail (74,500 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Packaged
Rooftop Units w/ electric heating (98% 
efficiency) - Upgrade: Equivalent Rooftop 
Units w/ gas heating  82% Et (78% 
seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 $260.56 83.8 $25,256 1.4


3  


Marginal 
Supply Cost 


$/MJ


Customer 
Cost $/MJ


$0.024 $0.016
$0.008 $0.011


8.00%


1


New Medium Hotel (93,000 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Perimeter
electric heating (98% efficiency) - Upgrade: 
high efficiency boiler 85% Et (80% 
seasonal efficiency)


       832,164 1,019,401 32,227 I $325,000 $1,000 25 -1,019,401 799,937 -219,464 $389.49 834.4 -$213,722 0.5


2


New Food Retail (74,500 m³/year) 
Upgrade 1 Electric Space Heating to 
Natural Gas                  Baseline:Packaged
Rooftop Units w/ electric heating (98% 
efficiency) - Upgrade: Equivalent Rooftop 
Units w/ gas heating  82% Et (78% 
seasonal efficiency)


       369,851 464,684 0 I $21,825 $500 15 -464,684 369,851 -94,833 $214.10 101.9 $19,558 1.4


3
** Measure TRC = Measure cost +  chg in annual O&M +PV Electricity Avoided Cost/Supply + PV Natural Gas Avoided Cost/Supply
** Considerations such as incentives, program delivery costs occur in later stages of the analysis
** 1KWh = 3.6 MJ
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Buildings


Discount Rate


Interior Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost B


/C
 R
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io


Natural Gas Electricity Natural Gas Electricity Natural Gas Electricity
Annual 
Energy 


Svgs (MJ)


Annual 
Cost Svgs 
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Annual Energy Svg 
(MJ/yr) Participant Impact


Simple 
Payback 


(Yrs)


Measure Description


Baseline Energy Use 
(MJ/yr)


Upgrade Energy Use 
(MJ/yr) Measure Capital 


& Installation 
Cost           


F = full 
I=Incremental


Natural Gas - Electric Space Heating to Natural gas for New Small, Medium and Large Commercial Building


Discount Rate


Natural Gas


Lower Mainland Financial & Economic Analysis - Energy Efficiency Measures


Electricity Measure Name:  Electric Space Heating to Natural Gas - New Buildings


Measure  
Total 


Resource 
Cost


Vancouver Island


Electricity


Baseline Energy Use 
(MJ/yr)


Natural Gas Electricity


Natural Gas


Discount Rate


Measure Description


Financial & Economic Analysis - Energy Efficiency Measures


Measure Name:  Electric Space Heating to Natural Gas - Existing Buildings
- Electric Space Heating to Natural gas for Existing Small, Medium and Large Commercial Buildings


Simple 
Payback 


(Yrs)


Annual Energy Svg 
(MJ/yr)


Electricity
Annual 
Energy 
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Annual 
Cost Svgs 
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Cost           


F = full 
I=Incremental


Upgrade Energy Use 
(MJ/yr)


Natural Gas Electricity B
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Appendix 11 A 
 
 
 


Portfolio Including Free Riders 







Appendix 11A - Portfolio Including Free Riders Terasen 2008 DSM Plan Page 1


2008 DSM PLAN VERSION 080328 w <100% NTG


SAVINGS (GJ) Impact Levelized 
Cost Utility Benefits (Costs) Participant Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administration Total Participant Total % Utility % Participant Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


2008
RESIDENTIAL:
New Construction


 Energy Efficiency 238 302 541 52 593 91% 9% 13,709 10,403 244 -                     6                    885 198 1,160 123 96 93,738                        1,522                          -                                  1.6                 52                  1,379             26.4               0.5                 1.8                 490                      
Fuel Substitution 318 256 575 -133 441 130% -30% -38,673 -25,751 4,937 -                     FS -2,339 4,489 -3,040 -326 2,188 (246,787)                     34,529                        -                                  FS 3,365             2,321             0.7                 1.0                 1.6                 1,708                   


Retrofit
Energy Efficiency 1,773 775 2,548 978 3,526 72% 28% 84,770 61,104 755 -                     4                    5,746 616 7,172 794 300 600,659                      4,741                          -                                  2.3                 978                8,266             8.5                 0.6                 1.8                 2,836                   
Fuel Substitution 278 183 461 180 641 72% 28% -36,900 -35,918 9,785 -                     FS -3,469 13,497 -5,279 -498 6,578 (374,294)                     103,821                      -                                  FS 5,957             6,578             1.1                 1.3                 3.3                 9,386                   


Subtotals
Residential Energy Efficiency 2,011 1,078 3,089 1,030 4,119 75% 25% 98,479 71,507 999 -                     4                    6,630 814 8,332 917 397 694,397                      6,262                          -                                  2.1                 1,030             9,645             9.4                 0.6                 1.8                 3,326                   
Residential Fuel Substitution 596 440 1,036 47 1,082 96% 4% -75,573 -61,670 14,722 -                     FS -5,808 17,985 -8,319 -823 8,766 (621,082)                     138,350                      -                                  FS 9,189             8,766             1.0                 1.2                 2.6                 11,095                 


2008 Residential Total 2,607 1,518 4,125 1,077 5,201 79% 21% 22,906 9,837 15,721 -                     56                  822 18,800 13 93 9,163 73,316                        144,612                      -                                  


COMMERCIAL:
New Construction 1,209 487 1,697 1,197 2,893 59% 41% 30,591 27,772 2,994 -                     5                    3,071 4,727 3,716 430 2,029 321,997                      36,358                        -                                  1.8                 1,197             6,175             5.2                 0.6                 2.7                 4,904                   
Retrofit 3,186 913 4,099 2,704 6,803 60% 40% 148,072 125,286 8,550 -                     3                    12,996 7,772 15,748 1,823 3,336 1,370,495                   59,782                        -                                  3.2                 2,704             20,907           7.7                 0.7                 3.1                 13,965                 


2008 Total Commercial 4,395 1,400 5,796 3,901 9,696 60% 40% 178,662 153,058 11,544 -                     3                    16,066 12,498 19,465 2,252 5,365 1,692,492                   96,140                        -                                  2.8                 3,901             27,081           6.9                 0.6                 2.9                 18,868                 


SUBTOTALS:
Energy Efficiency 6,406 2,478 8,885 4,930 13,815 64% 36% 277,142 224,565 12,542 -                     3.7           22,697 13,312 27,796 3,169 5,761 2,386,890 102,403 -                                  2.6                 4,930      36,727    7.4                 0.6                 2.6                 22,194                 


Program  7,002 2,918 9,920 4,977 14,897 67% 33% 201,569 162,895 27,265 -                     5.6                 16,888 31,298 19,477 2,346 14,527 1,765,808                   240,752                      -                                  1.7                 4,977             36,350           7.3                 0.6                 3.2                 33,289                 


COMMUNICATIONS:
Conservation Education & Outreach 5,245                
Joint Initiatives 1,000                
Trade Relations 500                   
Innovative Technologies 1,000                


Communications Total 7,745                


2008 TOTAL 7,002 10,663 17,665 4,977 22,642 78% 22% 201,569 162,895 27,265 -                     10                  16,888 31,298 19,477 2,346 14,527               1,765,808                   240,752                      -                                  1.0                 4,977             36,350           7.3                 0.5                 2.1                 25,544                 


2009
RESIDENTIAL:
New Construction


Energy Efficiency 549 173 721 87 809 89% 11% 28,851 22,855 469 -                     3                    1,945 388 2,558 293 189 207,714                      2,981                          -                                  2.7                 87                  3,039             34.7               0.6                 2.9                 1,524                   
Fuel Substitution 457 175 632 -190 442 143% -43% -53,784 -36,318 6,970 -                     FS -3,255 6,418 -4,284 -489 3,128 (346,782)                     49,371                        -                                  FS 4,772             3,319             0.7                 1.1                 1.7                 2,721                   


Retrofit
Energy Efficiency 1,970 755 2,725 1,040 3,765 72% 28% 95,883 68,976 1,138 -                     4                    6,370 927 8,027 945 452 671,533                      7,133                          -                                  2.3                 1,040             9,424             9.1                 0.6                 1.9                 3,533                   
Fuel Substitution 371 162 533 180 713 75% 25% -41,580 -39,646 10,518 -                     FS -3,773 14,265 -5,782 -579 6,953 (410,062)                     109,732                      -                                  FS 6,541             6,953             1.1                 1.3                 3.2                 9,779                   


Subtotals
Residential Energy Efficiency 2,518 928 3,446 1,128 4,574 75% 25% 124,734 91,831 1,607 -                     4                    8,316 1,315 10,584 1,238 641 879,246                      10,114                        -                                  2.4                 1,128             12,463           11.1               0.6                 2.1                 5,057                   
Residential Fuel Substitution 828 337 1,165 -10 1,155 101% -1% -95,364 -75,964 17,488 -                     FS -7,029 20,683 -10,066 -1,068 10,081 (756,844)                     159,104                      -                                  FS 11,134           10,091           0.9                 1.2                 2.5                 12,500                 


2009 Total Residential 3,346 1,265 4,611 1,117 5,728 80% 20% 29,370 15,867 19,095 -                     38                  1,287 21,998 518 171 10,722 122,402                      169,218                      -                                  


COMMERCIAL:
New Construction 2,232 477 2,709 2,248 4,957 55% 45% 51,771 47,486 6,163 -                     5                    5,595 9,730 6,336 775 4,176 550,731                      74,844                        -                                  2.1                 2,248             11,287           5.0                 0.6                 3.1                 10,368                 
Retrofit 4,276 1,302 5,578 3,660 9,238 60% 40% 210,754 180,047 11,475 -                     3                    19,554 10,430 22,441 2,750 4,477 1,953,859                   80,234                        -                                  3.5                 3,660             29,669           8.1                 0.7                 3.2                 20,747                 


2009 Total Commercial 6,508 1,779 8,287 5,908 14,195 58% 42% 262,525 227,533 17,638 -                     3                    25,149 20,160 28,777 3,525 8,653 2,504,590                   155,079                      -                                  3.0                 5,908             40,956           6.9                 0.7                 3.2                 31,115                 


SUBTOTALS:
Energy Efficiency Subtotal 9,026 2,707 11,733 7,036 18,768 63% 37% 387,259 319,364 19,245 -                     3.5           33,465 21,475 39,361 4,763 9,294 3,383,836 165,193 -                                  2.9                 7,036      53,419    7.6                 0.7                 2.9                 36,172                 


Program Subtotal 9,854 3,044 12,898 7,025 19,923 65% 35% 291,895 243,400 36,733 -                     4.9                 26,436 42,159 29,295 3,696 19,375 2,626,992                   324,296                      -                                  2.0                 7,025             52,366           7.5                 0.6                 3.4                 48,672                 


COMMUNICATIONS:
Conservation Education & Outreach 4,295                
Joint Initiatives 1,000                
Trade Relations 500                   
Innovative Technologies 1,000                
Conservation Potential Review 500                   


Communications Total 7,295                


2009 TOTAL 9,854 10,339 20,193 7,025 27,218 74% 26% 291,895 243,400 36,733 -                     8                    26,436 42,159 29,295 3,696 19,375               2,626,992                   324,296                      -                                  1.3                 7,025             52,366           7.5                 0.5                 2.5                 41,377                 


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   
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2008 DSM PLAN VERSION 080328 w <100% NTG


SAVINGS (GJ) Impact Levelized 
Cost Utility Benefits (Costs) Participant Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administration Total Participant Total % Utility % Participant Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   


2010
RESIDENTIAL:
New Construction


Energy Efficiency 964 324 1,288 126 1,413 91% 9% 48,479 39,258 723 -                     4                    3,381 604 4,392 531 294 358,166                      4,647                          -                                  2.6                 126                5,217             41.5               0.6                 2.8                 2,571                   
Fuel Substitution 613 294 907 -252 656 138% -38% -70,158 -47,903 9,198 -                     FS -4,303 8,531 -5,650 -673 4,158 (455,489)                     65,626                        -                                  FS 6,323             4,410             0.7                 1.1                 1.7                 3,573                   


Retrofit
Energy Efficiency 968 496 1,464 240 1,704 86% 14% 51,955 37,212 1,523 -                     4                    3,189 1,240 4,032 498 604 336,174                      9,539                          -                                  2.2                 240                5,135             21.4               0.6                 2.6                 2,725                   
Fuel Substitution 463 128 591 180 771 77% 23% -46,070 -43,204 11,217 -                     FS -4,116 14,996 -6,263 -656 7,309 (444,214)                     115,352                      -                                  FS 7,099             7,309             1.0                 1.3                 3.1                 10,109                 


Subtotals
Residential Energy Efficiency 1,932 820 2,752 366 3,117 88% 12% 100,434 76,470 2,246 -                     4                    6,569 1,844 8,424 1,029 899 694,340                      14,186                        -                                  2.4                 366                10,352           28.3               0.6                 2.7                 5,296                   
Residential Fuel Substitution 1,076 422 1,498 -72 1,426 105% -5% -116,228 -91,106 20,416 -                     FS -8,418 23,527 -11,913 -1,329 11,467 (899,703)                     180,978                      -                                  FS 13,242           11,538           0.9                 1.2                 2.4                 13,682                 


2010 Total Residential 3,008 1,242 4,249 294 4,544 94% 6% -15,794 -14,637 22,662 -                     FS -1,849 25,371 -3,488 -301 12,366 (205,363)                     195,164                      -                                  


COMMERCIAL:
New Construction 4,205 788 4,993 4,312 9,304 54% 46% 83,523 77,179 13,380 -                     6                    9,189 21,123 10,411 1,318 9,067 900,435                      162,487                      -                                  1.8                 4,312             20,796           4.8                 0.6                 3.3                 21,007                 
Retrofit 5,627 2,012 7,639 4,869 12,508 61% 39% 282,700 243,756 19,575 -                     3                    26,041 17,793 29,749 3,810 7,637 2,592,774                   136,870                      -                                  3.4                 4,869             41,197           8.5                 0.7                 3.5                 31,325                 


2010 Total Commercial 9,832 2,800 12,632 9,181 21,813 58% 42% 366,223 320,934 32,955 -                     4                    35,229 38,916 40,160 5,129 16,704 3,493,210                   299,357                      -                                  2.8                 9,181             61,993           6.8                 0.7                 3.4                 52,333                 


SUBTOTALS:
Energy Efficiency Subtotal 11,764 3,619 15,384 9,547 24,930 62% 38% 466,657 397,404 35,201 -                     3.7           41,799 40,761 48,584 6,157 17,603 4,187,550 313,543 -                                  2.7                 9,547      72,344    7.6                 0.7                 3.3                 57,629                 


Program Subtotal 12,840 4,042 16,882 9,475 26,357 64% 36% 350,428 306,297 55,616 -                     5.1                 33,380 64,288 36,672 4,828 29,070 3,287,847                   494,521                      -                                  2.0                 9,475             70,569           7.4                 0.6                 3.7                 71,311                 


COMMUNICATIONS:
Conservation Education & Outreach 4,295                
Joint Initiatives 1,000                
Trade Relations 500                   
Innovative Technologies 1,000                


CommunicationsTotal 6,795                


2010 TOTAL 12,840 10,837 23,677 9,475 33,152 71% 29% 350,428 306,297 55,616 -                     7                    33,380 64,288 36,672 4,828 29,070               3,287,847                   494,521                      -                                  1.4                 9,475             70,569           7.4                 0.6                 2.9                 64,516                 


2008 - 2010 (NPV 2007)
RESIDENTIAL:
New Construction


Energy Efficiency 1,499 702 2,201 229 2,430 91% 9% 78,131 62,174 1,235 -                     3                    6,211 1,190 8,110 946 580 659,617                      9,150                          -                                  2.8                 229                9,636             42.0               0.6                 3.0                 4,970                   
Fuel Substitution 1,207 637 1,844 -499 1,345 137% -37% -141,323 -95,567 18,337 -                     FS -9,897 19,438 -12,973 -1,488 9,474 (1,049,059)                  149,526                      -                                  FS 14,461           9,973             0.7                 1.1                 1.7                 8,197                   


Retrofit
Energy Efficiency 4,187 1,797 5,983 2,027 8,010 75% 25% 206,314 148,397 2,959 -                     4                    15,305 2,784 19,231 2,237 1,357 1,608,366                   21,412                        -                                  2.6                 2,027             22,825           11.3               0.6                 2.3                 10,078                 
Fuel Substitution 973 422 1,395 478 1,873 74% 26% -109,697 -104,685 27,811 -                     FS -11,359 42,758 -17,324 -1,733 20,839 (1,228,570)                  328,905                      -                                  FS 19,535           20,839           1.1                 1.4                 3.2                 29,526                 


Subtotals
Residential Energy Efficiency 5,686 2,499 8,185 2,256 10,441 78% 22% 284,445 210,572 4,194 -                     4                    21,516 3,973 27,340 3,184 1,936 2,267,984                   30,563                        -                                  2.6                 2,256             32,461           14.4               0.6                 2.4                 15,048                 
Residential Fuel Substitution 2,180 1,059 3,239 -21 3,218 101% -1% -251,020 -200,252 46,148 -                     FS -21,255 62,196 -30,298 -3,220 30,313 (2,277,629)                  478,431                      -                                  FS 33,518           30,335           0.9                 1.2                 2.5                 37,723                 


2008 - 2010 Total Residential 7,866 3,558 11,423 2,235 13,658 84% 16% 52,438 26,301 53,061 -                     FS 260 66,169 -2,957 -37 32,250 (9,645)                         508,994                      -                                  


COMMERCIAL:
New Construction 6,556 1,523 8,080 6,646 14,725 55% 45% 142,889 131,262 19,239 -                     5                    17,854 35,580 20,463 2,523 15,272 1,773,164                   273,689                      -                                  2.2                 6,646             38,257           5.8                 0.6                 3.6                 38,708                 
Retrofit 11,372 3,654 15,027 9,756 24,783 61% 39% 556,474 476,116 34,199 -                     3                    58,591 35,995 67,939 8,383 15,450 5,917,128                   276,886                      -                                  3.9                 9,756             91,772           9.4                 0.7                 3.8                 69,803                 


2008 - 2010 Total Commercial 17,928 5,178 23,106 16,402 39,508 58% 42% 699,363 607,378 53,438 -                     3                    76,445 71,575 88,402 10,906 30,722 7,690,292                   550,575                      -                                  3.3                 16,402           130,030         7.9                 0.7                 3.7                 108,512               


SUBTOTALS:
Energy Efficiency Subtotal 23,614 7,677 31,291 18,658 49,948 63% 37% 983,808 817,950 57,632 -                     3.1           97,960 75,548 115,742 14,090 32,659 9,958,276 581,138 -                                  3.1                 18,658    162,490  8.7                 0.7                 3.5                 123,560               


Program Subtotal 25,794 8,736 34,530 18,636 53,166 65% 35% 751,801 633,679 106,499 -                     4.5                 76,705 137,744 85,444 10,869 62,972 7,680,647                   1,059,569                   -                                  2.2                 18,636           159,285         8.5                 0.6                 4.0                 161,283               


COMMUNICATIONS:
Conservation Education & Outreach 13,835              
Joint Initiatives 3,000                
Trade Relations 1,500                
Innovative Technologies 3,000                
Conservation Potential Review 500                   


Communications Total 21,835              


2008 - 2010 TOTAL 25,794 30,571 56,365 18,636 75,001 75% 25% 751,801 633,679 106,499 -                     7                    76,705 137,744 85,444 10,869 62,972               7,680,647                   1,059,569                   -                                  1.4                 18,636           159,285         8.5                 0.5                 2.9                 139,448               
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TERASEN GAS INC 2008 DSM PLAN VERSION 080328 w <100% NTG


SAVINGS (GJ) Impact Levelized Cost Utility Benefits (Costs) Participant Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administration Total Participant Total % Utility % Participant Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


2008
RESIDENTIAL:
New Construction


Energy Efficiency 175 236 411 48 458 90% 10% 10,850 7,974 218 -               6               676 175 840 93 85 70,962 1,346                    -                            1.6                  48                1,018       21.3                0.5                  1.9                  393                 
Fuel Substitution 195 164 359 -129 230 156% -56% -31,770 -19,657 3,883 -               FS -1,930 3,566 -2,405 -267 1,738 -201,378 27,432                  -                            FS 2,672          1,867       0.7                  1.1                  1.7                  1,406              


Retrofit
Energy Efficiency 1,750 745 2,495 965 3,460 72% 28% 83,600 60,266 715 -               4               5,674 584 7,061 783 285 592,776 4,493                    -                            2.3                  965             8,129       8.4                  0.6                  1.8                  2,798              
Fuel Substitution -                    -                   -                    -                   -                     - - -                         -                         -                    -               - -                    -                   0 0 0 0 -                            -                            N/A                -                  -               N/A                N/A                N/A                N/A                


Subtotals
Residential Energy Efficiency 1,925 981 2,906 1,012 3,918 74% 26% 94,450 68,240 933 -               4               6,350 759 7,901 876 370 663,739 5,839                    -                            2.2                  1,012          9,147       9.0                  0.6                  1.8                  3,191              
Residential Fuel Substitution 195 164 359 -129 230 156% -56% -31,770 -19,657 3,883 -               FS -1,930 3,566 -2,405 -267 1,738 -201,378 27,432                  -                            FS 2,672          1,867       0.7                  1.1                  1.7                  1,406              
2008 Residential Total 2,120 1,145 3,265 883 4,148 79% 21% 62,680 48,583 4,816 -               7               4,420 4,325 5,496 610 2,108 462,361 33,271                  -                            


COMMERCIAL:
New Construction 1,136 471 1,607 1,133 2,741 59% 41% 26,902 24,429 2,994 -               6               2,691 4,727 3,230 376 2,029 282,198 36,358                  -                            1.7                  1,133          5,635       5.0                  0.6                  2.7                  4,677              
Retrofit 2,878 818 3,696 2,441 6,137 60% 40% 133,951 113,125 7,650 -               3               11,671 6,954 14,050 1,637 2,985 1,231,375 53,489                  -                            3.2                  2,441          18,672     7.7                  0.7                  3.0                  12,488            
2008 Total Commercial 4,014 1,289 5,303 3,574 8,877 60% 40% 160,852 137,554 10,644 -               4               14,361 11,680 17,281 2,013 5,013 1,513,573 89,847                  -                            2.7                  3,574          24,307     6.8                  0.6                  2.9                  17,164            


2008 Total Energy Efficiency 5,939 2,270 8,209 4,586 12,796 64% 36% 255,302 205,794 11,576 -               3.8            20,711 12,439 25,181 2,889 5,383 2,177,311 95,686 -                            2.5                  4,586          33,454     7.3                  0.6                  2.6                  20,355            


2008 Total 6,134 2,435 8,569 4,457 13,026 66% 34% 223,532 186,137 15,460 -                 4.3              18,781 16,005 22,776 2,623 7,122 1,975,933 123,118                -                            2.2                  4,457            32,520       7.3                  0.6                  2.7                  21,761            


2009
RESIDENTIAL:
New Construction


Energy Efficiency 425 141 566 80 646 88% 12% 23,350 18,133 420 -               3               1,544 344 1,934 230 168 163,350 2,648                    -                            2.7                  80                2,332       29.1                0.6                  2.9                  1,242              
Fuel Substitution 270 139 409 -182 227 180% -80% -43,220 -27,043 5,356 -               FS -2,639 4,998 -3,309 -390 2,436 -277,050 38,443                  -                            FS 3,699          2,618       0.7                  1.1                  1.7                  2,131              


Retrofit
Energy Efficiency 1,925 733 2,658 1,015 3,673 72% 28% 93,650 67,373 1,060 -               4               6,233 864 7,814 924 421 656,393 6,648                    -                            2.3                  1,015          9,159       9.0                  0.6                  1.9                  3,424              
Fuel Substitution 0 0 0 0 0 - - 0 0 0 -               - 0 0 0 0 0 0 -                            -                            N/A                -                  -               N/A                N/A                N/A                N/A                


Subtotals
Residential Energy Efficiency 2,350 874 3,224 1,095 4,319 75% 25% 117,000 85,506 1,480 -               4               7,777 1,208 9,748 1,154 589 819,743 9,296                    -                            2.4                  1,095          11,491     10.5                0.6                  2.1                  4,666              
Residential Fuel Substitution 270 139 409 -182 227 180% -80% -43,220 -27,043 5,356 -               FS -2,639 4,998 -3,309 -390 2,436 -277,050 38,443                  -                            FS 3,699          2,618       0.7                  1.1                  1.7                  2,131              
2009 Residential Total 2,620 1,013 3,633 913 4,546 80% 20% 73,780 58,463 6,835 -               7               5,138 6,206 6,439 764 3,025 542,693 47,738                  -                            


COMMERCIAL:
New Construction 2,158 462 2,619 2,183 4,803 55% 45% 48,009 44,081 6,163 -               5               5,211 9,730 5,842 718 4,176 510,342 74,844                  -                            2.0                  2,183          10,737     4.9                  0.6                  3.1                  10,138            
Retrofit 3,802 1,181 4,983 3,247 8,230 61% 39% 190,383 162,250 10,350 -               3               17,612 9,408 19,943 2,461 4,038 1,749,147 72,368                  -                            3.5                  3,247          26,442     8.1                  0.7                  3.3                  18,790            
2009 Total Commercial 5,960 1,643 7,602 5,430 13,033 58% 42% 238,392 206,331 16,513 -               3               22,823 19,138 25,785 3,179 8,214 2,259,489 147,212                -                            3.0                  5,430          37,179     6.8                  0.7                  3.2                  28,928            


2009 Total Energy Efficiency 8,310 2,517 10,826 6,525 17,351 62% 38% 355,392 291,837 17,993 -               3.5            30,600 20,346 35,533 4,333 8,803 3,079,232 156,508 -                            2.8                  6,525          48,670     7.5                  0.7                  2.9                  33,595            


2009 Total 8,580 2,656 11,236 6,343 17,579 64% 36% 312,172 264,793 23,348 -                 4.0              27,961 25,344 32,224 3,944 11,239 2,802,182 194,951 -                            2.5                  6,343            47,407       7.5                  0.6                  3.0                  35,726            


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   
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TERASEN GAS INC 2008 DSM PLAN VERSION 080328 w <100% NTG


SAVINGS (GJ) Impact Levelized Cost Utility Benefits (Costs) Participant Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administration Total Participant Total % Utility % Participant Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   


2010
RESIDENTIAL:
New Construction


Energy Efficiency 775 281 1,056 112 1,168 90% 10% 40,000 32,027 635 -               4               2,762 528 3,439 430 257 290,303 4,060                    -                            2.6                  112             4,126       36.8                0.6                  2.8                  2,122              
Fuel Substitution 345 219 564 -235 330 171% -71% -54,670 -34,430 6,828 -               FS -3,390 6,429 -4,213 -519 3,133 -352,722 49,454                  -                            FS 4,732          3,368       0.7                  1.1                  1.7                  2,709              


Retrofit
Energy Efficiency 900 467 1,367 201 1,568 87% 13% 48,500 34,736 1,405 -               4               2,976 1,144 3,704 463 558 312,847 8,802                    -                            2.2                  201             4,725       23.5                0.6                  2.6                  2,552              
Fuel Substitution 0 0 0 0 0 - - 0 0 0 -               - 0 0 0 0 0 0 -                            -                            N/A                -                  -               N/A                N/A                N/A                N/A                


Subtotals
Residential Energy Efficiency 1,675 747 2,422 313 2,736 89% 11% 88,500 66,763 2,040 -               4               5,738 1,672 7,143 893 815 603,151 12,862                  -                            2.4                  313             8,851       28.3                0.6                  2.7                  4,674              
Residential Fuel Substitution 345 219 564 -235 330 171% -71% -54,670 -34,430 6,828 -               FS -3,390 6,429 -4,213 -519 3,133 -352,722 49,454                  -                            FS 4,732          3,368       0.7                  1.1                  1.7                  2,709              
2010 Residential Total 2,020 967 2,987 79 3,065 97% 3% 33,830 32,333 8,867 -               12             2,348 8,101 2,930 374 3,948 250,428 62,315                  -                            


COMMERCIAL:
New Construction 3,408 710 4,117 3,480 7,598 54% 46% 71,755 66,241 10,336 -               5               7,919 16,318 8,797 1,125 7,004 768,386 125,520                -                            1.9                  3,480          16,926     4.9                  0.6                  3.2                  16,638            
Retrofit 5,002 1,841 6,843 4,318 11,162 61% 39% 255,033 219,257 17,550 -               3               23,403 15,952 26,376 3,404 6,847 2,316,289 122,711                -                            3.4                  4,318          36,627     8.5                  0.7                  3.5                  28,194            
2010 Total Commercial 8,410 2,551 10,961 7,799 18,759 58% 42% 326,789 285,498 27,886 -               4               31,322 32,270 35,173 4,528 13,851 3,084,675 248,231                -                            2.9                  7,799          53,553     6.9                  0.7                  3.4                  44,833            


2010 Total Energy Efficiency 10,085 3,298 13,383 8,112 21,495 62% 38% 415,289 352,261 29,925 -               3.6            37,060 33,942 42,316 5,422 14,666 3,687,825 261,093 -                            2.8                  8,112          62,404     7.7                  0.7                  3.3                  49,507            


2010 Total 10,430 3,518 13,947 7,877 21,825 64% 36% 360,619 317,831 36,753 -                 4.2              33,670 40,371 38,103 17,800 3,335,103 310,547 -                            2.4                  7,877            55,903       7.1                  0.6                  3.4                  52,216            


2008 - 2010 (NPV 2007)
RESIDENTIAL:
New Construction


Energy Efficiency 1,174 575 1,749 207 1,956 89% 11% 63,539 49,712 1,094 -               3               4,982 1,047 6,212 753 510 524,615 8,053                    -                            2.8                  207             7,476       36.1                0.6                  3.1                  4,073              
Fuel Substitution 703 457 1,160 -474 686 169% -69% -112,634 -70,451 13,951 -               FS -7,959 14,993 -9,926 -1,176 7,307 -831,150 115,328                -                            FS 11,102        7,781       0.7                  1.1                  1.7                  6,347              


Retrofit
Energy Efficiency 4,069 1,725 5,794 1,959 7,753 75% 25% 200,371 144,137 2,755 -               4               14,882 2,593 18,579 2,171 1,264 1,562,017 19,943                  -                            2.6                  1,959          22,013     11.2                0.6                  2.3                  9,722              
Fuel Substitution 0 0 0 0 0 - - 0 0 0 -               - 0 0 0 0 0 0 -                            -                            N/A                -                  -               N/A                N/A                N/A                N/A                


Subtotals
Residential Energy Efficiency 5,243 2,300 7,543 2,166 9,709 78% 22% 263,910 193,849 3,849 -               4 19,864 3,639 24,792 2,924 1,774 2,086,632 27,996                  -                            2.6                  2,166          29,489     13.6                0.6                  2.4                  13,794            
Residential Fuel Substitution 703 457 1,160 -474 686 169% -69% -112,634 -70,451 13,951 -               FS -7,959 14,993 -9,926 -1,176 7,307 -831,150 115,328                -                            FS 11,102        7,781       0.7                  1.1                  1.7                  6,347              


2008 - 2010 Total Residential 5,946 2,757 8,703 1,693 10,396 84% 16% 170,290 139,379 20,519 -               7               11,905 18,632 14,865 1,748 9,081 1,255,482 143,324                -                            


COMMERCIAL:
New Construction 5,759 1,430 7,189 5,839 13,028 55% 45% 126,321 116,025 16,710 -               5               15,820 30,774 17,870 2,219 13,209 1,560,925 236,722                -                            2.2                  5,839          33,298     5.7                  0.6                  3.6                  33,566            
Retrofit 10,145 3,317 13,462 8,685 22,147 61% 39% 502,218 428,608 30,677 -               3               52,686 32,314 60,369 7,502 13,870 5,296,810 248,569                -                            3.9                  8,685          81,741     9.4                  0.7                  3.8                  62,853            


2008 - 2010 Total Commercial 15,904 4,746 20,650 14,525 35,175 59% 41% 628,540 544,633 47,387 -               3               68,507 63,088 78,239 9,721 27,079 6,857,736 485,291                -                            3.3                  14,525        115,039   7.9                  0.7                  3.7                  96,420            


2008-2010 Total Energy Efficiency 21,147 7,047 28,193 16,691 44,884 63% 37% 892,450 738,482 51,236 -               3.2            88,371 66,727 103,030 12,644 28,853 8,944,368 513,287 -                            3.1                  16,691        144,528   8.7                  0.7                  3.5                  110,214          


2008 - 2010 Total 21,850 7,503 29,353 16,217 45,571 64% 36% 798,830 684,012 67,905 -                 4                 80,412 81,720 93,104 36,160 8,113,218 628,616 -                            2.7                  16,217          129,264     8.0                  0.7                  3.6                  116,561          
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TERASEN GAS  VANCOUVER ISLAND 2008 DSM PLAN VERSION 080328 w <100% NTG


SAVINGS (GJ) Impact Levelized Cost Utility Benefits (Costs) Participant Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administratio
n Total Participant Total % Utility % Participant Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 


Resource  ($'000s)


2008
RESIDENTIAL:
New Construction


Energy Efficiency 63 67 130 5 134 97% 3% 2,859 2,429 26 -                6               208 23 320 30 11 22,776 176                     -                          1.6                  5               361           80.2                0.5                  1.7                  97                   
Fuel Substitution 123 92 215 -4 211 102% -2% -6,903 -6,095 1,054 -                FS -409 923 -635 -59 450 -45,409 7,097                  -                          FS 694           454           0.7                  1.0                  1.5                  303                 


Retrofit
Energy Efficiency 23 30 53 13 66 80% 20% 1,170 838 40 -                7               72 32 111 10 16 7,883 248                     -                          1.4                  13             137           10.4                0.4                  1.6                  38                   
Fuel Substitution 278 183 461 180 641 72% 28% -36,900 -35,918 9,785 -                FS -3,469 13,497 -5,279 -498 6,578 -374,294 103,821               -                          FS 5,957        6,578        1.1                  1.3                  3.3                  9,386              


Subtotals
Residential Energy Efficiency 86 97 183 18 201 91% 9% 4,029 3,267 66 -                6               280 55 431 41 27 30,659 424                     -                          1.5                  18           498         28.1                0.5                  1.7                  135                 
Residential Fuel Substitution 401 276 676 176 852 79% 21% -43,803 -42,013 10,839 -                FS -3,878 14,419 -5,914 -557 7,028 -419,704 110,918               -                          FS 6,646      7,028      1.1                  1.3                  3.0                  9,689              
2008 Residential Total 487 372 859 193 1,053 82% 18% -39,774 -38,746 10,905 -              FS -3,598 14,474 -5,483 -516 7,055 -389,045 111,342              -                          


COMMERCIAL:
New Construction 73 16 89 63 153 59% 41% 3,689 3,343 -                    -                2               380                -                    486               53                 -                    39,800                 -                          -                          4.2                  63             539           8.5                  0.7                  2.5                  227                 
Retrofit 308 95 403 263 666 60% 40% 14,121 12,161 900                -                3               1,325             818               1,698            186               351               139,120               6,293                  -                          3.3                  263           2,235        8.5                  0.6                  3.2                  1,477              
2008 Total Commercial 381 111 492 327 819 60% 40% 17,810 15,504 900               -              3             1,705           818             2,184          239             351             178,920             6,293                 -                          3.5                  327         2,774      8.5                  0.6                  3.1                  1,704              


2008 Total Energy Efficiency 467 208 675 344 1,020 66% 34% 21,839 18,771 966 -                3.2             1,985 873 2,615 280 378 209,578 6,716 -                          2.9                  344           3,273        9.5                  0.6                  2.8                  1,839              


2008 Total 868 483 1,352 520 1,872 72% 28% -21,963 -23,242 11,805 -                FS -1,892 15,292 -3,299 -277 7,406 -210,125 117,634               -                          FS 4,096        7,406        1.8                  1.0                  4.1                  11,528            


2009
RESIDENTIAL:
New Construction


Energy Efficiency 124 32 156 7 163 95% 5% 5,501 4,722 49 -                4               402 43 623 63 21 44,364 334                     -                          2.6                  7               707           94.8                0.5                  2.7                  282                 
Fuel Substitution 187 36 223 -8 214 104% -4% -10,564 -9,274 1,615 -                FS -617 1,421 -975 -99 692 -69,732 10,929                 -                          FS 1,074        701           0.7                  1.2                  1.7                  590                 


Retrofit
Energy Efficiency 45 22 66 26 92 72% 28% 2,233 1,603 78 -                4               137 63 213 21 31 15,139 485                     -                          2.1                  26             265           10.4                0.5                  2.2                  108                 
Fuel Substitution 371 162 533 180 713 75% 25% -41,580 -39,646 10,518 -                FS -3,773 14,265 -5,782 -579 6,953 -410,062 109,732               -                          FS 6,541        6,953        1.1                  1.3                  3.2                  9,779              


Subtotals
Residential Energy Efficiency 168 54 222 33 255 87% 13% 7,734 6,325 127 -                4               539 106 836 84 52 59,503 819                     -                          2.4                  33           972         29.5                0.5                  2.5                  391                 
Residential Fuel Substitution 558 198 756 172 927 82% 18% -52,144 -48,921 12,133 -                FS -4,390 15,686 -6,757 -678 7,645 -479,794 120,661               -                          FS 7,606      7,645      1.0                  1.3                  3.0                  10,369            
2009 Residential Total 726 252 978 205 1,182 83% 17% -44,410 -42,596 12,260 -              FS -3,851 15,792 -5,921 -594 7,697 -420,291 121,479              -                          


COMMERCIAL:
New Construction 74 15 90 64 154 58% 42% 3,763 3,405 0 -                2               384 0 493 57 0 40,389 -                          -                          4.3                  64             550           8.6                  0.7                  2.5                  230                 
Retrofit 474 121 595 414 1,008 59% 41% 20,371 17,798 1,125 -                3               1,942 1,023 2,499 289 439 204,712 7,866                  -                          3.3                  414           3,227        7.8                  0.6                  2.9                  1,956              
2009 Total Commercial 548 136 684 478 1,162 59% 41% 24,133 21,202 1,125 -              3             2,326 1,023 2,992 346 439 245,101 7,866                 -                          3.4                  478         3,777      7.9                  0.6                  2.9                  2,186              


2009 Total Energy Efficiency 717 190 906 511 1,417 64% 36% 31,867 27,527 1,252 -                3.0             2,865 1,129 3,828 430 491 304,605 8,685 -                          3.2                  511           4,749        9.3                  0.6                  2.8                  2,577              


2009 Total 1,274 388 1,662 682 2,344 71% 29% -20,277 -21,393 13,385 -                FS -1,525 16,815 -2,929 -248 8,136 -175,190 129,346               -                          FS 3,859        8,136        2.1                  0.9                  4.3                  12,946            


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   
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TERASEN GAS  VANCOUVER ISLAND 2008 DSM PLAN VERSION 080328 w <100% NTG


SAVINGS (GJ) Impact Levelized Cost Utility Benefits (Costs) Participant Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administratio
n Total Participant Total % Utility % Participant Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 


Resource  ($'000s)


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   


2010
RESIDENTIAL:
New Construction


Energy Efficiency 189 43 232 13 245 95% 5% 8,479 7,231 88 -                3               619 76 954 101 37 67,863 588                     -                          2.7                  13             1,092        81.6                0.5                  2.8                  450                 
Fuel Substitution 268 75 343 -17 326 105% -5% -15,488 -13,473 2,371 -                FS -913 2,102 -1,437 -154 1,025 -102,767 16,172                 -                          FS 1,592        1,042        0.7                  1.1                  1.7                  864                 


Retrofit
Energy Efficiency 68 29 97 39 136 71% 29% 3,455 2,476 118 -                4               213 96 328 35 47 23,327 737                     -                          2.2                  39             409           10.5                0.5                  2.3                  172                 
Fuel Substitution 463 128 591 180 771 77% 23% -46,070 -43,204 11,217 -                FS -4,116 14,996 -6,263 -656 7,309 -444,214 115,352               -                          FS 7,099        7,309        1.0                  1.3                  3.1                  10,109            


Subtotals
Residential Energy Efficiency 257 72 329 53 382 86% 14% 11,934 9,707 206 -                4               832 172 1,282 135 84 91,190 1,325                  -                          2.5                  53           1,501      28.6                0.5                  2.6                  622                 
Residential Fuel Substitution 731 203 934 163 1,097 85% 15% -61,558 -56,676 13,588 -                FS -5,029 17,098 -7,700 -810 8,333 -546,981 131,524               -                          FS 8,673      8,333      1.0                  1.3                  2.8                  10,973            
2010 Residential Total 988 275 1,263 216 1,478 85% 15% -49,624 -46,970 13,794 -              FS -4,197 17,270 -6,419 -675 8,417 -455,791 132,848              -                          


COMMERCIAL:
New Construction 798 78 876 831 1,707 51% 49% 11,767 10,938 3,044 -                7               1,270 4,806 1,614 194 2,063 132,049 36,967                 -                          1.5                  831           3,870        4.7                  0.5                  3.6                  4,369              
Retrofit 625 171 796 551 1,347 59% 41% 27,667 24,498 2,025 -                3               2,637 1,841 3,373 406 790 276,486 14,159                 -                          3.3                  551           4,570        8.3                  0.6                  3.3                  3,131              
2010 Total Commercial 1,422 249 1,671 1,382 3,054 55% 45% 39,434 35,436 5,069 -              4             3,907 6,646 4,987 600 2,853 408,535 51,125                -                          2.3                  1,382      8,440      6.1                  0.6                  3.5                  7,500              


2010 Total Energy Efficiency 1,679 321 2,001 1,435 3,435 58% 42% 51,368 45,143 5,275 -                4.0             4,739 6,819 6,269 735 2,937 499,725 52,450 -                          2.4                  1,435        9,941        6.9                  0.6                  3.4                  8,122              


2010 Total 2,410 524 2,934 1,598 4,532 65% 35% -10,190 -11,534 18,863 -                FS -290 23,917 -1,432 -75 11,270 -47,256 183,974 -                          FS 3,104        11,270      3.6                  0.4                  5.0                  19,095            


2008 - 2010 (NPV 2007)
RESIDENTIAL:
New Construction


Energy Efficiency 325 127 452 22 474 95% 5% 14,592 12,462 141 -                3               1,229 143 1,897 193 70 135,002 1,097                  -                          2.7                  22             2,160        98.4                0.5                  2.9                  897                 
Fuel Substitution 504 181 684 -26 659 104% -4% -28,689 -25,115 4,386 -                FS -1,938 4,446 -3,047 -312 2,167 -217,908 34,197                 -                          FS 3,359        2,192        0.7                  1.2                  1.7                  1,849              


Retrofit
Energy Efficiency 118 71 189 67 257 74% 26% 5,943 4,261 205 -                4               423 191 652 66 93 46,350 1,469                  -                          2.2                  67             811           12.0                0.5                  2.4                  357                 
Fuel Substitution 973 422 1,395 478 1,873 74% 26% -109,697 -104,685 27,811 -                FS -11,359 42,758 -17,324 -1,733 20,839 -1,228,570 328,905               -                          FS 19,535      20,839      1.1                  1.4                  3.2                  29,526            


Subtotals
Residential Energy Efficiency 443 198 642 89 731 88% 12% 20,535 16,723 346 -              4 1,651 334 2,549 260 163 181,352 2,567                 -                          2.6                  89           2,971      33.2                0.5                  2.7                  1,254              
Residential Fuel Substitution 1,477 602 2,079 452 2,531 82% 18% -138,387 -129,800 32,197 -              FS -13,296 47,203 -20,371 -2,044 23,006 -1,446,479 363,103              -                          FS 22,868    23,006    1.0                  1.3                  3.0                  31,376            


2008 - 2010 Total Residential 1,920 801 2,721 542 3,262 83% 17% -117,852 -113,078 32,543 -              FS -11,645 47,537 -17,822 -1,785 23,169 -1,265,127 365,669              -                          


COMMERCIAL:
New Construction 797 94 891 806 1,697 52% 48% 16,567 15,237 2,528 -                4               2,034 4,806 2,593 304 2,063 212,238 36,967                 -                          2.3                  806           4,960        6.1                  0.6                  4.0                  5,142              
Retrofit 1,227 338 1,565 1,071 2,636 59% 41% 54,256 47,508 3,522 -                3               5,905 3,681 7,570 881 1,580 620,318 28,318                 -                          3.8                  1,071        10,032      9.4                  0.6                  3.6                  6,950              


2008 - 2010 Total Commercial 2,024 431 2,456 1,877 4,333 57% 43% 70,823 62,745 6,051 -              3             7,938 8,487 10,163 1,185 3,643 832,556 65,284                -                          3.2                  1,877      14,991    8.0                  0.6                  3.8                  12,092            


2008-2010 Total Energy Efficiency 2,468 630 3,097 1,967 5,064 61% 39% 91,358 79,467 6,396 -                3.1             9,589 8,821 12,712 1,445 3,806 1,013,908 67,851 -                          3.1                  1,967        17,962      9.1                  0.6                  3.6                  13,346            


2008 - 2010 Total 3,944 1,232 5,176 2,419 7,595 68% 32% -47,028 -50,333 38,593 -                FS -3,707 56,024 -7,660 -599 26,812 -432,571 430,954 -                          FS 10,678      26,812      2.5                  0.9                  5.0                  44,722            
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TERASEN GAS INC


PORTFOLIO 
NON-ENERGY 


Cost Summary
ANNUAL ACTIVITY Total 2008 2009 2010 Explanatory Notes
Utility Program Costs


Conservation Education & Outreach 13,835,000$      5,245,000$        4,295,000$      4,295,000$      
Joint Initiatives 3,000,000$        1,000,000$        1,000,000$      1,000,000$      


Trade Relations 1,500,000$        500,000$           500,000$         500,000$         


Innovative Technologies 3,000,000$        1,000,000$        1,000,000$      1,000,000$      


Conservation Potential Review 500,000$           500,000$         


Total 21,835,000$      7,745,000$        7,295,000$      6,795,000$      
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2008 DSM PLAN VERSION 080328 w 100% net to gross


SAVINGS (GJ) Impact Levelized 
Cost Utility Benefits (Costs) Customer Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administration Total Customer Total % Utility % Customer Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


2008
RESIDENTIAL:
New Construction


 Energy Efficiency 238 302 541 82 623 87% 13% 13,709 13,709 244 -                     4.4                 1,158 292 1,509 161 142 122,596                      2,247                          -                                  2.1                 82                  1,813             22.1               0.6                 2.3                 827                      
Fuel Substitution 318 256 575 -201 374 154% -54% -38,673 -38,673 4,937 -                     FS -3,587 6,516 -4,612 -498 3,176 (377,306)                     50,123                        -                                  FS 5,110             3,377             0.7                 1.1                 1.6                 2,555                   


Retrofit
Energy Efficiency 1,773 775 2,548 1,369 3,917 65% 35% 84,770 84,770 755 -                     3.1                 7,967 911 9,944 1,100 444 832,885                      7,009                          -                                  3.1                 1,369             11,489           8.4                 0.6                 2.3                 4,961                   
Fuel Substitution 278 183 461 180 641 72% 28% -36,900 -36,900 9,785 -                     FS -3,562 13,668 -5,420 -511 6,662 (384,299)                     105,142                      -                                  FS 6,111             6,662             1.1                 1.3                 3.3                 9,466                   


Subtotals
Residential Energy Efficiency 2,011 1,078 3,089 1,451 4,540 68% 32% 98,479 98,479 999 -                     3.2                 9,125 1,203 11,454 1,262 586 955,481                      9,256                          -                                  3.0                 1,451             13,302           9.2                 0.6                 2.3                 5,788                   
Residential Fuel Substitution 596 440 1,036 -21 1,015 102% -2% -75,573 -75,573 14,722 -                     FS -7,149 20,184 -10,032 -1,009 9,838 (761,605)                     155,265                      -                                  FS 11,042           9,858             0.9                 1.2                 2.5                 12,021                 


2008 Residential Total 2,607 1,518 4,125 1,430 5,555 74% 26% 22,906 22,906 15,721 -                     21                  1,976 21,388 1,422 252 10,424 193,876                      164,522                      -                                  


COMMERCIAL:
New Construction 1,209 487 1,697 1,308 3,004 56% 44% 30,591 30,591 2,994 -                     4.8                 3,388 4,975 4,100 474 2,136 355,186                      38,271                        -                                  2.0                 1,308             6,709             5.1                 0.6                 2.8                 5,359                   
Retrofit 3,186 913 4,099 3,186 7,285 56% 44% 148,072 148,072 8,550 -                     2.5                 15,447 8,181 18,713 2,166 3,511 1,628,348                   62,929                        -                                  3.8                 3,186             24,391           7.7                 0.7                 3.2                 16,343                 


2008 Total Commercial 4,395 1,400 5,796 4,494 10,290 56% 44% 178,662 178,662 11,544 -                     2.9                 18,835 13,156 22,813 2,640 5,647 1,983,534                   101,200                      -                                  3.2                 4,494             31,100           6.9                 0.7                 3.1                 21,702                 


SUBTOTALS:
Energy Efficiency 6,406 2,478 8,885 5,945 14,830 60% 40% 277,142 277,142 12,542 -                     3.0           27,960 14,359 34,267 3,902 6,233 2,939,015 110,456 -                                  3.1                 5,945      44,402    7.5                 0.6                 2.9                 27,490                 


Program  7,002 2,918 9,920 5,924 15,845 63% 37% 201,569 201,569 27,265 -                     4.6                 20,811 34,544 24,235 2,892 16,071 2,177,410                   265,722                      -                                  2.1                 5,924             43,198           7.3                 0.6                 3.5                 39,511                 


COMMUNICATIONS:
Conservation Education & Outreach 5,245                
Joint Initiatives 1,000                
Trade Relations 500                   
Innovative Technologies 1,000                


Communications Total 7,745                


2008 TOTAL 7,002 10,663 17,665 5,924 23,590 75% 25% 201,569 201,569 27,265 -                     8.1                 20,811 34,544 24,235 2,892 16,071               2,177,410                   265,722                      -                                  1.2                 5,924             43,198           7.3                 0.5                 2.3                 31,766                 


2009
RESIDENTIAL:
New Construction


Energy Efficiency 549 173 721 137 858 84% 16% 28,851 28,851 469 -                     2.8                 2,441 564 3,198 367 275 260,523                      4,340                          -                                  3.4                 137                3,840             28.1               0.6                 3.5                 2,147                   
Fuel Substitution 457 175 632 -282 350 180% -80% -53,784 -53,784 6,970 -                     FS -4,927 9,166 -6,410 -737 4,467 (522,984)                     70,509                        -                                  FS 7,146             4,749             0.7                 1.2                 1.7                 3,888                   


Retrofit
Energy Efficiency 1,970 755 2,725 1,462 4,186 65% 35% 95,883 95,883 1,138 -                     2.9                 8,848 1,373 11,148 1,313 669 932,725                      10,561                        -                                  3.2                 1,462             13,131           9.0                 0.6                 2.4                 6,034                   
Fuel Substitution 371 162 533 180 713 75% 25% -41,580 -41,580 10,518 -                     FS -3,954 14,602 -6,060 -607 7,117 (429,787)                     112,324                      -                                  FS 6,847             7,117             1.0                 1.4                 3.1                 9,935                   


Subtotals
Residential Energy Efficiency 2,518 928 3,446 1,598 5,044 68% 32% 124,734 124,734 1,607 -                     2.9                 11,289 1,937 14,346 1,680 944 1,193,248                   14,901                        -                                  3.3                 1,598             16,971           10.6               0.6                 2.6                 8,182                   
Residential Fuel Substitution 828 337 1,165 -102 1,063 110% -10% -95,364 -95,364 17,488 -                     FS -8,882 23,768 -12,470 -1,343 11,584 (952,771)                     182,832                      -                                  FS 13,814           11,686           0.8                 1.2                 2.4                 13,823                 


2009 Total Residential 3,346 1,265 4,611 1,497 6,108 75% 25% 29,370 29,370 19,095 -                     19                  2,407 25,705 1,876 337 12,528 240,477                      197,733                      -                                  


COMMERCIAL:
New Construction 2,232 477 2,709 2,435 5,144 53% 47% 51,771 51,771 6,163 -                     4.5                 6,107 10,242 6,915 846 4,396 601,031                      78,784                        -                                  2.3                 2,435             12,157           5.0                 0.6                 3.2                 11,205                 
Retrofit 4,276 1,302 5,578 4,276 9,854 57% 43% 210,754 210,754 11,475 -                     2.4                 22,976 10,979 26,355 3,230 4,713 2,294,736                   84,457                        -                                  4.1                 4,276             34,298           8.0                 0.7                 3.4                 24,102                 


2009 Total Commercial 6,508 1,779 8,287 6,711 14,998 55% 45% 262,525 262,525 17,638 -                     2.9                 29,083 21,221 33,271 4,076 9,109 2,895,767                   163,241                      -                                  3.5                 6,711             46,455           6.9                 0.7                 3.4                 35,307                 


SUBTOTALS:
Energy Efficiency Subtotal 9,026 2,707 11,733 8,309 20,042 59% 41% 387,259 387,259 19,245 -                     2.9           40,372 23,158 47,617 5,756 10,053 4,089,015 178,142 -                                  3.4                 8,309      63,426    7.6                 0.7                 3.2                 43,488                 


Program Subtotal 9,854 3,044 12,898 8,208 21,105 61% 39% 291,895 291,895 36,733 -                     4.1                 31,490 46,927 35,147 4,413 21,637 3,136,245                   360,974                      -                                  2.4                 8,208             61,196           7.5                 0.7                 3.7                 57,311                 


COMMUNICATIONS:
Conservation Education & Outreach 4,295                
Joint Initiatives 1,000                
Trade Relations 500                   
Innovative Technologies 1,000                
Conservation Potential Review 500                   


Communications Total 7,295                


2009 TOTAL 9,854 10,339 20,193 8,208 28,400 71% 29% 291,895 291,895 36,733 -                     6.4                 31,490 46,927 35,147 4,413 21,637               3,136,245                   360,974                      -                                  1.6                 8,208             61,196           7.5                 0.6                 2.8                 50,016                 


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   
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2008 DSM PLAN VERSION 080328 w 100% net to gross


SAVINGS (GJ) Impact Levelized 
Cost Utility Benefits (Costs) Customer Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate Capacity Natural Gas  Total Costs Total Benefits  Benefit/Cost Natural Gas TRC Net 
Benefits


Incentives Administration Total Customer Total % Utility % Customer Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings   


2010
RESIDENTIAL:
New Construction


Energy Efficiency 964 324 1,288 196 1,484 87% 13% 48,479 48,479 723 -                     2.9                 4,152 871 5,383 652 425 439,817                      6,701                          -                                  3.2                 196                6,459             33.0               0.6                 3.4                 3,539                   
Fuel Substitution 613 294 907 -368 539 168% -68% -70,158 -70,158 9,198 -                     FS -6,448 12,045 -8,363 -1,004 5,870 (679,721)                     92,652                        -                                  FS 9,367             6,239             0.7                 1.1                 1.7                 5,058                   


Retrofit
Energy Efficiency 968 496 1,464 356 1,820 80% 20% 51,955 51,955 1,523 -                     3.1                 4,443 1,837 5,618 694 896 468,450                      14,134                        -                                  3.0                 356                7,208             20.2               0.6                 3.5                 4,460                   
Fuel Substitution 463 128 591 180 771 77% 23% -46,070 -46,070 11,217 -                     FS -4,387 15,494 -6,675 -699 7,551 (473,479)                     119,181                      -                                  FS 7,554             7,551             1.0                 1.3                 3.0                 10,336                 


Subtotals
Residential Energy Efficiency 1,932 820 2,752 552 3,304 83% 17% 100,434 100,434 2,246 -                     3.0                 8,595 2,709 11,001 1,346 1,320 908,267                      20,835                        -                                  3.1                 552                13,667           24.7               0.6                 3.4                 8,000                   
Residential Fuel Substitution 1,076 422 1,498 -188 1,310 114% -14% -116,228 -116,228 20,416 -                     FS -10,834 27,538 -15,038 -1,703 13,422 (1,153,200)                  211,833                      -                                  FS 16,741           13,610           0.8                 1.2                 2.3                 15,394                 


2010 Total Residential 3,008 1,242 4,249 364 4,614 92% 8% -15,794 -15,794 22,662 -                     FS -2,239 30,247 -4,037 -357 14,742 (244,933)                     232,668                      -                                  


COMMERCIAL:
New Construction 4,205 788 4,993 4,633 9,625 52% 48% 83,523 83,523 13,380 -                     5.1                 9,953 22,235 11,274 1,427 9,544 975,093                      171,039                      -                                  2.0                 4,633             22,245           4.8                 0.6                 3.3                 22,562                 
Retrofit 5,627 2,012 7,639 5,627 13,266 58% 42% 282,700 282,700 19,575 -                     2.5                 30,324 18,730 34,622 4,434 8,039 3,017,714                   144,074                      -                                  4.0                 5,627             47,095           8.4                 0.7                 3.7                 35,787                 


2010 Total Commercial 9,832 2,800 12,632 10,260 22,892 55% 45% 366,223 366,223 32,955 -                     3.2                 40,277 40,965 45,896 5,862 17,583 3,992,807                   315,112                      -                                  3.2                 10,260           69,341           6.8                 0.7                 3.5                 58,350                 


SUBTOTALS:
Energy Efficiency Subtotal 11,764 3,619 15,384 10,812 26,196 59% 41% 466,657 466,657 35,201 -                     3.1           48,872 43,673 56,897 7,207 18,903 4,901,074 335,947 -                                  3.2                 10,812    83,008    7.7                 0.7                 3.5                 66,349                 


Program Subtotal 12,840 4,042 16,882 10,624 27,505 61% 39% 350,428 350,428 55,616 -                     4.5                 38,037 71,212 41,859 5,504 32,325 3,747,874                   547,781                      -                                  2.3                 10,624           79,688           7.5                 0.6                 4.0                 81,744                 


COMMUNICATIONS:
Conservation Education & Outreach 4,295                
Joint Initiatives 1,000                
Trade Relations 500                   
Innovative Technologies 1,000                


CommunicationsTotal 6,795                


2010 TOTAL 12,840 10,837 23,677 10,624 34,300 69% 31% 350,428 350,428 55,616 -                     6.3                 38,037 71,212 41,859 5,504 32,325               3,747,874                   547,781                      -                                  1.6                 10,624           79,688           7.5                 0.6                 3.2                 74,949                 


2008 - 2010 (NPV 2007)
RESIDENTIAL:
New Construction


Energy Efficiency 1,499 702 2,201 358 2,559 86% 14% 78,131 78,131 1,235 -                     2.7                 7,751 1,727 10,090 1,180 842 822,936                      13,288                        -                                  3.5                 358                12,112           33.8               0.6                 3.7                 6,919                   
Fuel Substitution 1,207 637 1,844 -738 1,106 167% -67% -141,323 -141,323 18,337 -                     FS -14,962 27,727 -19,385 -2,239 13,514 (1,580,010)                  213,284                      -                                  FS 21,624           14,252           0.7                 1.2                 1.7                 11,659                 


Retrofit
Energy Efficiency 4,187 1,797 5,983 2,859 8,842 68% 32% 206,314 206,314 2,959 -                     2.7                 21,258 4,122 26,711 3,108 2,009 2,234,060                   31,704                        -                                  3.6                 2,859             31,827           11.1               0.7                 2.9                 16,537                 
Fuel Substitution 973 422 1,395 478 1,873 74% 26% -109,697 -109,697 27,811 -                     FS -11,903 43,764 -18,156 -1,817 21,330 (1,287,565)                  336,647                      -                                  FS 20,451           21,330           1.0                 1.4                 3.2                 29,988                 


Subtotals
Residential Energy Efficiency 5,686 2,499 8,185 3,217 11,402 72% 28% 284,445 284,445 4,194 -                     2.7                 29,009 5,849 36,801 4,288 2,851 3,056,996                   44,992                        -                                  3.5                 3,217             43,940           13.7               0.6                 3.1                 23,456                 
Residential Fuel Substitution 2,180 1,059 3,239 -260 2,978 109% -9% -251,020 -251,020 46,148 -                     FS -26,865 71,491 -37,541 -4,056 34,844 (2,867,576)                  549,931                      -                                  FS 41,596           35,104           0.8                 1.2                 2.4                 41,648                 


2008 - 2010 Total Residential 7,866 3,558 11,423 2,957 14,380 79% 21% 52,438 52,438 53,061 -                     60                  2,144 77,340 -739 232 37,694 189,421                      594,923                      -                                  


COMMERCIAL:
New Construction 6,556 1,523 8,080 7,179 15,258 53% 47% 142,889 142,889 19,239 -                     4.2                 19,447 37,452 22,289 2,747 16,076 1,931,310                   288,094                      -                                  2.4                 7,179             41,112           5.7                 0.6                 3.7                 41,641                 
Retrofit 11,372 3,654 15,027 11,372 26,399 57% 43% 556,474 556,474 34,199 -                     2.2                 68,748 37,890 79,691 9,830 16,263 6,940,798                   291,459                      -                                  4.6                 11,372           105,784         9.3                 0.7                 4.0                 80,239                 


2008 - 2010 Total Commercial 17,928 5,178 23,106 18,551 41,657 55% 45% 699,363 699,363 53,438 -                     2.6                 88,195 75,342 101,980 12,577 32,339 8,872,108                   579,553                      -                                  3.8                 18,551           146,896         7.9                 0.7                 3.9                 121,880               


SUBTOTALS:
Energy Efficiency Subtotal 23,614 7,677 31,291 21,768 53,059 59% 41% 983,808 983,808 57,632 -                     2.6           117,204 81,191 138,781 16,865 35,190 11,929,105 624,545 -                                  3.7                 21,768    190,835  8.8                 0.7                 3.7                 145,336               


Program Subtotal 25,794 8,736 34,530 21,508 56,037 62% 38% 751,801 751,801 106,499 -                     3.8                 90,339 152,682 101,240 12,809 70,033 9,061,529                   1,174,476                   -                                  2.6                 21,508           184,083         8.6                 0.7                 4.3                 186,984               


COMMUNICATIONS:
Conservation Education & Outreach 13,835              
Joint Initiatives 3,000                
Trade Relations 1,500                
Innovative Technologies 3,000                
Conservation Potential Review 500                   


Communications Total 21,835              


2008 - 2010 TOTAL 25,794 30,571 56,365 21,508 77,872 72% 28% 751,801 751,801 106,499 -                     6.2                 90,339 152,682 101,240 12,809 70,033               9,061,529                   1,174,476                   -                                  1.6                 21,508           184,083         8.6                 0.6                 3.1                 165,149               
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TERASEN GAS INC 2008 DSM PLAN VERSION 080328 w 100% net to gross


SAVINGS (GJ) Impact Levelized 
Cost


Utility Benefits (Costs) Customer Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate 
Capacity


Natural 
Gas


 Total Costs Total Benefits  Benefit/Cost
Natural 


Gas
TRC Net 
Benefits


Incentives Administration Total Customer Total % Utility % Customer Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


2008
RESIDENTIAL:
New Construction


Energy Efficiency 175 236 411 75 486 85% 15% 10,850 10,850 218 -               4              914 260 1,134 126 127 95,893 2,003                  -                           2.2                 75               1,387      18.5               0.6                 2.4                 689                
Fuel Substitution 195 164 359 -195 164 219% -119% -31,770 -31,770 3,883 -               FS -3,120 5,466 -3,887 -431 2,664 -325,472 42,047                -                           FS 4,318          2,859      0.7                 1.1                 1.7                 2,182             


Retrofit
Energy Efficiency 1,750 745 2,495 1,350 3,845 65% 35% 83,600 83,600 715 -               3              7,867 863 9,790 1,086 421 821,902 6,641                  -                           3.2                 1,350          11,297    8.4                 0.6                 2.3                 4,885             
Fuel Substitution -                   -                   -                    -                   -                    - - -                        -                       -                   -               - -                   -                  0 0 0 0 -                          -                           N/A                -                  -              N/A               N/A               N/A               N/A               


Subtotals
Residential Energy Efficiency 1,925 981 2,906 1,425 4,331 67% 33% 94,450 94,450 933 -               3              8,780 1,124 10,924 1,212 548 917,795 8,645                  -                           3.0                 1,425          12,684    8.9                 0.6                 2.3                 5,573             
Residential Fuel Substitution 195 164 359 -195 164 219% -119% -31,770 -31,770 3,883 -               FS -3,120 5,466 -3,887 -431 2,664 -325,472 42,047                -                           FS 4,318          2,859      0.7                 1.1                 1.7                 2,182             
2008 Residential Total 2,120 1,145 3,265 1,230 4,495 73% 27% 62,680 62,680 4,816 -               6              5,660 6,590 7,037 781 3,212 592,323 50,692                -                           


COMMERCIAL:
New Construction 1,136 471 1,607 1,234 2,842 57% 43% 26,902 26,902 2,994 -               5              2,968 4,975 3,562 415 2,136 311,186 38,271                -                           1.8                 1,234          6,113      5.0                 0.6                 2.8                 5,101             
Retrofit 2,878 818 3,696 2,878 6,575 56% 44% 133,951 133,951 7,650 -               3              13,896 7,320 16,727 1,949 3,142 1,465,646 56,305                -                           3.8                 2,878          21,818    7.6                 0.7                 3.2                 14,642           
2008 Total Commercial 4,014 1,289 5,303 4,113 9,416 56% 44% 160,852 160,852 10,644 -               3              16,864 12,295 20,290 2,363 5,277 1,776,832 94,576                -                           3.2                 4,113          27,930    6.8                 0.7                 3.1                 19,743           


2008 Total Energy Efficiency 5,939 2,270 8,209 5,538 13,747 60% 40% 255,302 255,302 11,576 -               3.0           25,645 13,419 31,214 3,575 5,825 2,694,627 103,221 -                           3.1                 5,538          40,614    7.3                 0.7                 2.8                 25,316           


2008 Total 6,134 2,435 8,569 5,343 13,911 62% 38% 223,532 223,532 15,460 -                 3.6             22,525 18,885 27,327 3,144 8,489 2,369,155 145,268               -                           2.6                 5,343            38,960      7.3                 0.6                 3.0                 27,498           


2009
RESIDENTIAL:
New Construction


Energy Efficiency 425 141 566 125 691 82% 18% 23,350 23,350 420 -               3              1,975 505 2,474 294 246 208,997 3,882                  -                           3.5                 125             3,014      24.1               0.6                 3.6                 1,789             
Fuel Substitution 270 139 409 -270 139 294% -194% -43,220 -43,220 5,356 -               FS -4,217 7,538 -5,288 -623 3,674 -442,774 57,988                -                           FS 5,911          3,944      0.7                 1.1                 1.7                 3,182             


Retrofit
Energy Efficiency 1,925 733 2,658 1,425 4,083 65% 35% 93,650 93,650 1,060 -               3              8,657 1,279 10,853 1,283 623 911,694 9,840                  -                           3.3                 1,425          12,760    9.0                 0.6                 2.4                 5,853             
Fuel Substitution 0 0 0 0 0 - - 0 0 0 -               - 0 0 0 0 0 0 -                          -                           N/A                -                  -              N/A               N/A               N/A               N/A               


Subtotals
Residential Energy Efficiency 2,350 874 3,224 1,550 4,774 68% 32% 117,000 117,000 1,480 -               3              10,632 1,784 13,326 1,578 869 1,120,691 13,723                -                           3.3                 1,550          15,774    10.2               0.6                 2.6                 7,642             
Residential Fuel Substitution 270 139 409 -270 139 294% -194% -43,220 -43,220 5,356 -               FS -4,217 7,538 -5,288 -623 3,674 -442,774 57,988                -                           FS 5,911          3,944      0.7                 1.1                 1.7                 3,182             
2009 Residential Total 2,620 1,013 3,633 1,280 4,913 74% 26% 73,780 73,780 6,835 -               5              6,415 9,322 8,038 955 4,544 677,918 71,710                -                           


COMMERCIAL:
New Construction 2,158 462 2,619 2,361 4,980 53% 47% 48,009 48,009 6,163 -               5              5,682 10,242 6,369 783 4,396 556,337 78,784                -                           2.2                 2,361          11,548    4.9                 0.6                 3.2                 10,944           
Retrofit 3,802 1,181 4,983 3,802 8,785 57% 43% 190,383 190,383 10,350 -               2              20,739 9,903 23,479 2,898 4,251 2,059,100 76,177                -                           4.2                 3,802          30,627    8.1                 0.7                 3.5                 21,857           
2009 Total Commercial 5,960 1,643 7,602 6,163 13,765 55% 45% 238,392 238,392 16,513 -               3              26,421 20,145 29,848 3,680 8,647 2,615,437 154,960              -                           3.5                 6,163          42,175    6.8                 0.7                 3.4                 32,801           


2009 Total Energy Efficiency 8,310 2,517 10,826 7,713 18,539 58% 42% 355,392 355,392 17,993 -               2.9           37,053 21,929 43,174 5,258 9,516 3,736,128 168,683 -                           3.4                 7,713          57,949    7.5                 0.7                 3.2                 40,443           


2009 Total 8,580 2,656 11,236 7,443 18,678 60% 40% 312,172 312,172 23,348 -                 3.4             32,836 29,467 37,886 4,635 13,190 3,293,354 226,671 -                           2.9                 7,443            55,712      7.5                 0.7                 3.3                 43,625           


2010
RESIDENTIAL:
New Construction


Energy Efficiency 775 281 1,056 175 1,231 86% 14% 40,000 40,000 635 -               3              3,429 765 4,269 534 373 360,509 5,882                  -                           3.2                 175             5,175      29.6               0.6                 3.4                 2,963             
Fuel Substitution 345 219 564 -345 219 257% -157% -54,670 -54,670 6,828 -               FS -5,383 9,611 -6,689 -824 4,684 -560,075 73,928                -                           FS 7,513          5,029      0.7                 1.1                 1.7                 4,009             


Retrofit
Energy Efficiency 900 467 1,367 300 1,667 82% 18% 48,500 48,500 1,405 -               3              4,147 1,695 5,162 646 826 435,982 13,040                -                           3.0                 300             6,634      22.1               0.6                 3.5                 4,175             
Fuel Substitution 0 0 0 0 0 - - 0 0 0 -               - 0 0 0 0 0 0 -                          -                           N/A                -                  -              N/A               N/A               N/A               N/A               


Subtotals
Residential Energy Efficiency 1,675 747 2,422 475 2,897 84% 16% 88,500 88,500 2,040 -               3              7,576 2,460 9,430 1,180 1,199 796,490 18,922                -                           3.1                 475             11,809    24.9               0.6                 3.5                 7,138             
Residential Fuel Substitution 345 219 564 -345 219 257% -157% -54,670 -54,670 6,828 -               FS -5,383 9,611 -6,689 -824 4,684 -560,075 73,928                -                           FS 7,513          5,029      0.7                 1.1                 1.7                 4,009             
2010 Residential Total 2,020 967 2,987 130 3,117 96% 4% 33,830 33,830 8,867 -               13            2,193 12,071 2,741 356 5,883 236,416 92,850                -                           


COMMERCIAL:
New Construction 3,408 710 4,117 3,747 7,864 52% 48% 71,755 71,755 10,336 -               5              8,586 17,176 9,537 1,219 7,373 832,961 132,127              -                           2.1                 3,747          18,129    4.8                 0.6                 3.3                 17,898           
Retrofit 5,002 1,841 6,843 5,002 11,846 58% 42% 255,033 255,033 17,550 -               3              27,325 16,792 30,788 3,972 7,208 2,703,560 129,170              -                           4.0                 5,002          41,968    8.4                 0.7                 3.7                 32,271           
2010 Total Commercial 8,410 2,551 10,961 8,749 19,710 56% 44% 326,789 326,789 27,886 -               3              35,911 33,968 40,325 5,191 14,580 3,536,521 261,296              -                           3.3                 8,749          60,097    6.9                 0.7                 3.5                 50,169           


2010 Total Energy Efficiency 10,085 3,298 13,383 9,224 22,607 59% 41% 415,289 415,289 29,925 -               3.1           43,486 36,428 49,756 6,371 15,779 4,333,011 280,218 -                           3.2                 9,224          71,906    7.8                 0.7                 3.5                 57,308           


2010 Total 10,430 3,518 13,947 8,879 22,826 61% 39% 360,619 360,619 36,753 -                 3.7             38,104 46,039 43,067 20,463 3,772,937 354,146 -                           2.7                 8,879            63,530      7.2                 0.7                 3.7                 61,316           


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings  







Appendix 11B - Portfolio Excluding Free Riders Terasen 2008 DSM Plan Page 4


TERASEN GAS INC 2008 DSM PLAN VERSION 080328 w 100% net to gross


SAVINGS (GJ) Impact Levelized 
Cost


Utility Benefits (Costs) Customer Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate 
Capacity


Natural 
Gas


 Total Costs Total Benefits  Benefit/Cost
Natural 


Gas
TRC Net 
Benefits


Incentives Administration Total Customer Total % Utility % Customer Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 
Resource  ($'000s)


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings  


2008 - 2010 (NPV 2007)
RESIDENTIAL:
New Construction


Energy Efficiency 1,174 575 1,749 324 2,073 84% 16% 63,539 63,539 1,094 -               3              6,318 1,530 7,877 954 746 665,399 11,768                -                           3.6                 324             9,576      29.6               0.7                 3.8                 5,775             
Fuel Substitution 703 457 1,160 -703 457 254% -154% -112,634 -112,634 13,951 -               FS -12,720 22,615 -15,864 -1,879 11,022 -1,328,321 173,964              -                           FS 17,743       11,726    0.7                 1.1                 1.7                 9,439             


Retrofit
Energy Efficiency 4,069 1,725 5,794 2,762 8,556 68% 32% 200,371 200,371 2,755 -               3              20,670 3,838 25,804 3,015 1,870 2,169,578 29,521                -                           3.6                 2,762          30,690    11.1               0.7                 2.9                 15,952           
Fuel Substitution 0 0 0 0 0 - - 0 0 0 -               - 0 0 0 0 0 0 -                          -                           N/A                -                  -              N/A               N/A               N/A               N/A               


Subtotals
Residential Energy Efficiency 5,243 2,300 7,543 3,086 10,629 71% 29% 263,910 263,910 3,849 -               3 26,988 5,368 33,681 3,969 2,616 2,834,977 41,289                -                           3.6                 3,086          40,267    13.0               0.7                 3.0                 21,727           
Residential Fuel Substitution 703 457 1,160 -703 457 254% -154% -112,634 -112,634 13,951 -               FS -12,720 22,615 -15,864 -1,879 11,022 -1,328,321 173,964              -                           FS 17,743       11,726    0.7                 1.1                 1.7                 9,439             


2008 - 2010 Total Residential 5,946 2,757 8,703 2,382 11,085 79% 21% 170,290 170,290 20,519 -               6              14,268 27,983 17,817 2,091 13,638 1,506,656 215,252              -                           


COMMERCIAL:
New Construction 5,759 1,430 7,189 6,308 13,497 53% 47% 126,321 126,321 16,710 -               4              17,235 32,394 19,469 2,417 13,904 1,700,484 249,182              -                           2.4                 6,308          35,790    5.7                 0.6                 3.7                 36,131           
Retrofit 10,145 3,317 13,462 10,145 23,606 57% 43% 502,218 502,218 30,677 -               2              61,961 34,015 70,994 8,818 14,600 6,228,306 261,651              -                           4.6                 10,145       94,413    9.3                 0.7                 4.1                 72,369           


2008 - 2010 Total Commercial 15,904 4,746 20,650 16,453 37,104 56% 44% 628,540 628,540 47,387 -               3              79,196 66,408 90,463 11,235 28,504 7,928,790 510,833              -                           3.8                 16,453       130,203  7.9                 0.7                 3.9                 108,500         


2008-2010 Total Energy Efficiency 21,147 7,047 28,193 19,539 47,732 59% 41% 892,450 892,450 51,236 -               2.6           106,184 71,776 124,144 15,205 31,121 10,763,767 552,122 -                           3.8                 19,539       170,469  8.7                 0.7                 3.7                 130,227         


2008 - 2010 Total 21,850 7,503 29,353 18,836 48,189 61% 39% 798,830 798,830 67,905 -                 3                93,464 94,391 108,280 13,326 42,143 9,435,446 726,085 -                           3.2                 18,836         163,749    8.7                 0.7                 3.9                 139,666         
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TERASEN GAS  VANCOUVER ISLAND 2008 DSM PLAN VERSION 080328 w 100% net to gross


SAVINGS (GJ) Impact Levelized 
Cost Utility Benefits (Costs) Customer Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate 
Capacity


Natural 
Gas


 Total Costs Total Benefits  Benefit/Cost
Natural 


Gas
TRC Net 
Benefits


Incentives Administratio
n Total Customer Total % Utility % Customer Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 


Resource  ($'000s)


2008
RESIDENTIAL:
New Construction


Energy Efficiency 63 67 130 7 137 95% 5% 2,859 2,859 26 -                5               244 32 375 35 15 26,703 244                     -                          1.9                  7               426           60.0                0.5                  2.0                  139                 
Fuel Substitution 123 92 215 -6 210 103% -3% -6,903 -6,903 1,054 -                FS -467 1,050 -725 -67 512 -51,833 8,076                  -                          FS 792           517           0.7                  1.1                  1.6                  374                 


Retrofit
Energy Efficiency 23 30 53 19 72 74% 26% 1,170 1,170 40 -                5               100 48 154 15 23 10,983 368                     -                          1.9                  19             192           10.1                0.5                  2.1                  76                   
Fuel Substitution 278 183 461 180 641 72% 28% -36,900 -36,900 9,785 -                FS -3,562 13,668 -5,420 -511 6,662 -384,299 105,142               -                          FS 6,111        6,662        1.1                  1.3                  3.3                  9,466              


Subtotals
Residential Energy Efficiency 86 97 183 26 209 88% 12% 4,029 4,029 66 -                5               344 80 530 50 39 37,686 612                     -                          1.9                  26           618         23.7                0.5                  2.0                  215                 
Residential Fuel Substitution 401 276 676 174 851 80% 20% -43,803 -43,803 10,839 -                FS -4,029 14,718 -6,145 -578 7,174 -436,132 113,218               -                          FS 6,897      7,174      1.0                  1.3                  3.0                  9,839              
2008 Residential Total 487 372 859 200 1,060 81% 19% -39,774 -39,774 10,905 -              FS -3,684 14,798 -5,615 -529 7,212 -398,446 113,830              -                          


COMMERCIAL:
New Construction 73 16 89 73 163 55% 45% 3,689 3,689 -                    -                2               420                -                    537               59                 -                    44,001                 -                          -                          4.7                  73             596           8.1                  0.7                  2.6                  257                 
Retrofit 308 95 403 308 711 57% 43% 14,121 14,121 900                -                2               1,551             861               1,986            218               370               162,701               6,624                  -                          3.9                  308           2,573        8.4                  0.6                  3.4                  1,701              
2008 Total Commercial 381 111 492 381 873 56% 44% 17,810 17,810 900              -              2             1,971           861             2,524          276             370             206,702             6,624                 -                          4.0                  381         3,170      8.3                  0.7                  3.2                  1,959              


2008 Total Energy Efficiency 467 208 675 407 1,083 62% 38% 21,839 21,839 966 -                2.8             2,315 941 3,053 326 408 244,388 7,236 -                          3.4                  407           3,788        9.3                  0.6                  3.0                  2,174              


2008 Total 868 483 1,352 582 1,933 70% 30% -21,963 -21,963 11,805 -                FS -1,713 15,659 -3,092 -252 7,582 -191,745 120,454               -                          FS 3,925        7,582        1.9                  1.0                  4.3                  12,013            


2009
RESIDENTIAL:
New Construction


Energy Efficiency 124 32 156 12 167 93% 7% 5,501 5,501 49 -                3               466 60 724 73 29 51,526 458                     -                          3.0                  12             826           70.6                0.5                  3.1                  359                 
Fuel Substitution 187 36 223 -12 211 105% -5% -10,564 -10,564 1,615 -                FS -710 1,628 -1,122 -113 793 -80,210 12,521                 -                          FS 1,235        805           0.7                  1.2                  1.8                  706                 


Retrofit
Energy Efficiency 45 22 66 37 103 64% 36% 2,233 2,233 78 -                3               191 94 296 30 46 21,031 721                     -                          2.9                  37             371           10.1                0.5                  2.8                  181                 
Fuel Substitution 371 162 533 180 713 75% 25% -41,580 -41,580 10,518 -                FS -3,954 14,602 -6,060 -607 7,117 -429,787 112,324               -                          FS 6,847        7,117        1.0                  1.4                  3.1                  9,935              


Subtotals
Residential Energy Efficiency 168 54 222 48 270 82% 18% 7,734 7,734 127 -                3               657 153 1,020 102 75 72,557 1,178                  -                          3.0                  48           1,197      24.7                0.5                  3.0                  540                 
Residential Fuel Substitution 558 198 756 168 924 82% 18% -52,144 -52,144 12,133 -                FS -4,665 16,230 -7,182 -720 7,910 -509,997 124,844               -                          FS 8,071      7,910      1.0                  1.3                  2.9                  10,641            
2009 Residential Total 726 252 978 217 1,195 82% 18% -44,410 -44,410 12,260 -              FS -4,008 16,383 -6,162 -618 7,985 -437,441 126,023              -                          


COMMERCIAL:
New Construction 74 15 90 74 164 55% 45% 3,763 3,763 0 -                2               425 0 546 63 0 44,694 -                          -                          4.7                  74             609           8.2                  0.7                  2.6                  261                 
Retrofit 474 121 595 474 1,069 56% 44% 20,371 20,371 1,125 -                3               2,237 1,076 2,877 333 462 235,637 8,280                  -                          3.8                  474           3,671        7.7                  0.6                  3.1                  2,245              
2009 Total Commercial 548 136 684 548 1,233 56% 44% 24,133 24,133 1,125 -              2             2,662 1,076 3,423 396 462 280,331 8,280                 -                          3.9                  548         4,280      7.8                  0.6                  3.0                  2,506              


2009 Total Energy Efficiency 717 190 906 597 1,503 60% 40% 31,867 31,867 1,252 -                2.6             3,319 1,230 4,442 498 537 352,887 9,459 -                          3.7                  597           5,477        9.2                  0.6                  3.0                  3,046              


2009 Total 1,274 388 1,662 765 2,427 68% 32% -20,277 -20,277 13,385 -                FS -1,346 17,459 -2,740 -222 8,447 -157,110 134,303               -                          FS 3,727        8,447        2.3                  0.9                  4.6                  13,686            


2010
RESIDENTIAL:
New Construction


Energy Efficiency 189 43 232 21 253 92% 8% 8,479 8,479 88 -                3               723 106 1,114 118 52 79,308 818                     -                          3.1                  21             1,284        61.4                0.5                  3.3                  576                 
Fuel Substitution 268 75 343 -23 320 107% -7% -15,488 -15,488 2,371 -                FS -1,065 2,434 -1,674 -179 1,186 -119,646 18,724                 -                          FS 1,854        1,209        0.7                  1.2                  1.8                  1,049              


Retrofit
Energy Efficiency 68 29 97 56 154 63% 37% 3,455 3,455 118 -                3               297 142 456 48 69 32,468 1,095                  -                          3.0                  56             574           10.2                0.5                  2.9                  285                 
Fuel Substitution 463 128 591 180 771 77% 23% -46,070 -46,070 11,217 -                FS -4,387 15,494 -6,675 -699 7,551 -473,479 119,181               -                          FS 7,554        7,551        1.0                  1.3                  3.0                  10,336            


Subtotals
Residential Energy Efficiency 257 72 329 77 407 81% 19% 11,934 11,934 206 -                3               1,019 249 1,571 166 121 111,776 1,913                  -                          3.1                  77           1,858      24.0                0.5                  3.1                  861                 
Residential Fuel Substitution 731 203 934 157 1,090 86% 14% -61,558 -61,558 13,588 -                FS -5,452 17,928 -8,349 -878 8,738 -593,125 137,905               -                          FS 9,385      8,738      0.9                  1.3                  2.7                  11,386            
2010 Residential Total 988 275 1,263 234 1,497 84% 16% -49,624 -49,624 13,794 -              FS -4,432 18,176 -6,779 -713 8,859 -481,349 139,818              -                          


COMMERCIAL:
New Construction 798 78 876 886 1,761 50% 50% 11,767 11,767 3,044 -                6               1,367 5,059 1,737 208 2,171 142,131 38,912                 -                          1.6                  886           4,117        4.6                  0.5                  3.6                  4,664              
Retrofit 625 171 796 625 1,421 56% 44% 27,667 27,667 2,025 -                3               2,999 1,938 3,833 462 832 314,155 14,904                 -                          3.8                  625           5,127        8.2                  0.6                  3.5                  3,516              
2010 Total Commercial 1,422 249 1,671 1,511 3,182 53% 47% 39,434 39,434 5,069 -              4             4,366 6,996 5,570 670 3,003 456,286 53,816                -                          2.6                  1,511      9,243      6.1                  0.6                  3.6                  8,180              


2010 Total Energy Efficiency 1,679 321 2,001 1,588 3,588 56% 44% 51,368 51,368 5,275 -                3.5             5,385 7,245 7,141 836 3,124 568,063 55,729 -                          2.7                  1,588        11,101      7.0                  0.6                  3.5                  9,042              


2010 Total 2,410 524 2,934 1,745 4,679 63% 37% -10,190 -10,190 18,863 -                FS -66 25,172 -1,208 -43 11,862 -25,062 193,634 -                          FS 2,996        11,862      4.0                  0.4                  5.3                  20,427            


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings  







Appendix 11B - Portfolio Excluding Free Riders Terasen 2008 DSM Plan Page 6


TERASEN GAS  VANCOUVER ISLAND 2008 DSM PLAN VERSION 080328 w 100% net to gross


SAVINGS (GJ) Impact Levelized 
Cost Utility Benefits (Costs) Customer Benefits (Costs) Participant


Utility Energy Capacity ($/GJ) Program Alternate Program Carbon Tax Alternate Natural Gas Alternate Energy Alternate 
Capacity


Natural 
Gas


 Total Costs Total Benefits  Benefit/Cost
Natural 


Gas
TRC Net 
Benefits


Incentives Administratio
n Total Customer Total % Utility % Customer Gross Net MWh kW ($'000s) ($'000s) ($'000s) ($'000s) ($'000s) (GJ) (MWh) (kW) Utility ($'000s) ($'000s) Rate Impact Total 


Resource  ($'000s)


BENEFIT/COST 


COSTS ($000)


PROGRAM ALTERNATE NET PRESENT VALUE


Program  Net  Savings  


2008 - 2010 (NPV 2007)
RESIDENTIAL:
New Construction


Energy Efficiency 325 127 452 34 487 93% 7% 14,592 14,592 141 -                3               1,433 198 2,214 226 96 157,537 1,520                  -                          3.2                  34             2,536        73.8                0.5                  3.4                  1,144              
Fuel Substitution 504 181 684 -35 649 105% -5% -28,689 -28,689 4,386 -                FS -2,242 5,112 -3,521 -360 2,491 -251,690 39,321                 -                          FS 3,881        2,526        0.7                  1.2                  1.8                  2,221              


Retrofit
Energy Efficiency 118 71 189 97 287 66% 34% 5,943 5,943 205 -                3               588 284 907 92 138 64,482 2,183                  -                          3.1                  97             1,137        11.7                0.5                  3.0                  585                 
Fuel Substitution 973 422 1,395 478 1,873 74% 26% -109,697 -109,697 27,811 -                FS -11,903 43,764 -18,156 -1,817 21,330 -1,287,565 336,647               -                          FS 20,451      21,330      1.0                  1.4                  3.2                  29,988            


Subtotals
Residential Energy Efficiency 443 198 642 132 773 83% 17% 20,535 20,535 346 -                3 2,021 481 3,120 318 235 222,019 3,703                  -                          3.1                  132         3,673      27.9                0.5                  3.2                  1,729              
Residential Fuel Substitution 1,477 602 2,079 443 2,522 82% 18% -138,387 -138,387 32,197 -                FS -14,145 48,876 -21,677 -2,177 23,821 -1,539,255 375,967               -                          FS 24,297    23,821    1.0                  1.3                  2.9                  32,209            


2008 - 2010 Total Residential 1,920 801 2,721 575 3,295 83% 17% -117,852 -117,852 32,543 -              FS -12,124 49,357 -18,556 -1,859 24,056 -1,317,236 379,671              -                          


COMMERCIAL:
New Construction 797 94 891 870 1,761 51% 49% 16,567 16,567 2,528 -                4               2,212 5,059 2,820 330 2,171 230,826 38,912                 -                          2.5                  870           5,322        6.1                  0.6                  4.1                  5,510              
Retrofit 1,227 338 1,565 1,227 2,792 56% 44% 54,256 54,256 3,522 -                2               6,787 3,875 8,696 1,012 1,663 712,493 29,808                 -                          4.3                  1,227        11,372      9.3                  0.7                  3.8                  7,870              


2008 - 2010 Total Commercial 2,024 431 2,456 2,098 4,553 54% 46% 70,823 70,823 6,051 -              3             8,999 8,934 11,516 1,342 3,835 943,319 68,720                -                          3.7                  2,098      16,693    8.0                  0.6                  3.9                  13,379            


2008-2010 Total Energy Efficiency 2,468 630 3,097 2,229 5,327 58% 42% 91,358 91,358 6,396 -                2.7             11,020 9,415 14,637 1,660 4,069 1,165,338 72,424 -                          3.6                  2,229        20,366      9.1                  0.6                  3.8                  15,108            


2008 - 2010 Total 3,944 1,232 5,176 2,672 7,848 66% 34% -47,028 -47,028 38,593 -                FS -3,125 58,291 -7,040 -517 27,891 -373,917 448,391 -                          FS 10,229      27,891      2.7                  0.8                  5.3                  47,317            
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TERASEN GAS INC
PORTFOLIO 
NON-ENERGY 


Cost Summary
ANNUAL ACTIVITY Total 2008 2009 2010 Explanatory Notes
Utility Program Costs


Conservation Education & Outreach 13,835,000$      5,245,000$        4,295,000$      4,295,000$      
Joint Initiatives 3,000,000$        1,000,000$        1,000,000$      1,000,000$      


Trade Relations 1,500,000$        500,000$           500,000$         500,000$         


Innovative Technologies 3,000,000$        1,000,000$        1,000,000$      1,000,000$      


Conservation Potential Review 500,000$           500,000$         


Total 21,835,000$      7,745,000$        7,295,000$      6,795,000$      
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Chapter 1 
Basic Methodology 
Background 
Since the 1970s, conservation and load management programs have been promoted by the 
California Public Utilities Commission (CPUC) and the California Energy Commission 
(CEC) as alternatives to power plant construction and gas supply options. Conservation and 
load management (C&LM) programs have been implemented in California by the major 
utilities through the use of ratepayer money and by the CEC pursuant to the CEC legislative 
mandate to establish energy efficiency standards for new buildings and appliances. 
 
While cost-effectiveness procedures for the CEC standards are outlined in the Public 
Resources Code, no such official guidelines existed for utility-sponsored programs. With the 
publication of the Standard Practice for Cost-Benefit Analysis of Conservation and Load 
Management Programs in February 1983, this void was substantially filled. With the 
informal "adoption" one year later of an appendix that identified cost-effectiveness 
procedures for an "All Ratepayers" test, C&LM program cost effectiveness consisted of the 
application of a series of tests representing a variety of perspectives-participants, non-
participants, all ratepayers, society, and the utility. 
 
The Standard Practice Manual was revised again in 1987-88. The primary changes (relative 
to the 1983 version), were: (1) the renaming of the “Non-Participant Test” to the “Ratepayer 
Impact Test“; (2) renaming the All-Ratepayer Test” to the “Total Resource Cost Test.”; (3) 
treating the “Societal Test” as a variant of the “Total Resource Cost Test;” and, (4) an 
expanded explanation of “demand-side” activities that should be subjected to standard 
procedures of benefit-cost analysis.  
 
Further changes to the manual captured in this (2001) version were prompted by the 
cumulative effects of changes in the electric and natural gas industries and a variety of 
changes in California statute related to these changes. As part of the major electric industry 
restructuring legislation of 1996 (AB1890), for example, a public goods charge was 
established that ensured minimum funding levels for “cost effective conservation and energy 
efficiency” for the 1998-2002 period, and then (in 2000) extended through the year 2011.  
Additional legislation in 2000 (AB1002) established a natural gas surcharge for similar 
purposes. Later in that year, the Energy Security and Reliability Act of 2000 (AB970) 
directed the California Public Utilities Commission to establish, by the Spring of 2001, a 
distribution charge to provide revenues for a self generation program and a directive to 
consider changes to cost-effectiveness methods to better account for reliability concerns.  
 
In the Spring of 2001, a new state agency — the Consumer Power and Conservation 
Financing Authority — was created. This agency is expected to provide additional revenues 
in the form of state revenue bonds that could supplement the amount and type of public 
financial resources to finance energy efficiency and self generation activities. 


 1 







 
The modifications to the Standard Practice Manual reflect these more recent developments in 
several ways. First, the “Utility Cost Test” is renamed the “Program Administrator Test” to 
include the assessment of programs managed by other agencies.  Second, a definition of self 
generation as a type of “demand-side” activity is included.  Third, the description of the 
various potential elements of “externalities” in the Societal version of the TRC test is 
expanded. Finally the limitations section outlines the scope of this manual and elaborates 
upon the processes traditionally instituted by implementing agencies to adopt values for these 
externalities and to adopt the the policy rules that accompany this manual. 
 
Demand-Side Management Categories and Program 
Definitions 
One important aspect of establishing standardized procedures for cost-effectiveness 
evaluations is the development and use of consistent definitions of categories, programs, and 
program elements.  
 
This manual employs the use of general program categories that distinguish between 
different types of demand-side management programs, conservation, load management, fuel 
substitution, load building and self-generation. Conservation programs reduce electricity 
and/or natural gas consumption during all or significant portions of the year. ‘Conservation’ 
in this context includes all ‘energy efficiency improvements’. An energy efficiency 
improvement can be defined as reduced energy use for a comparable level of service, 
resulting from the installation of an energy efficiency measure or the adoption of an energy 
efficiency practice.  Level of service may be expressed in such ways as the volume of a 
refrigerator, temperature levels, production output of a manufacturing facility, or lighting 
level per square foot.  Load management programs may either reduce electricity peak 
demand or shift demand from on peak to non-peak periods.   
 
Fuel substitution and load building programs share the common feature of increasing annual 
consumption of either electricity or natural gas relative to what would have happened in the 
absence of the program. This effect is accomplished in significantly different ways, by 
inducing the choice of one fuel over another (fuel substitution), or by increasing sales of 
electricity, gas, or electricity and gas (load building). Self generation refers to distributed 
generation (DG) installed on the customer’s side of the electric utility meter, which serves 
some or all of the customer's electric load, that otherwise would have been provided by the 
central electric grid.  
 
In some cases, self generation products are applied in a combined heat and power manner, in 
which case the heat produced by the self generation product is used on site to provide some 
or all of the customer’s thermal needs.  Self generation technologies include, but are not 
limited to, photovoltaics, wind turbines, fuel cells, microturbines, small gas-fired turbines, 
and gas-fired internal combustion engines. 
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Fuel substitution and load building programs were relatively new to demand-side 
management in California in the late 1980s, born out of the convergence of several factors 
that translated into average rates that substantially exceeded marginal costs. Proposals by 
utilities to implement programs that increase sales had prompted the need for additional 
procedures for estimating program cost effectiveness. These procedures maybe applicable in 
a new context. AB 970 amended the Public Utilities Code and provided the motivation to 
develop a cost-effectiveness method that can be used on a common basis to evaluate all 
programs that will remove electric load from the centralized grid, including energy 
efficiency, load control/demand-responsiveness programs and self-generation. Hence, self-
generation was also added to the list of demand side management programs for cost-
effectiveness evaluation. In some cases, self-generation programs installed with incremental 
load are also included since the definition of self-generation is not necessarily confined to 
projects that reduce electric load on the grid. For example, suppose an industrial customer 
installs a new facility with a peak consumption of 1.5 MW, with an integrated on-site 
1.0 MW gas fired DG unit. The combined impact of the new facility is load building since 
the new facility can draw up to 0.5 MW from the grid, even when the DG unit is running. 
The proper characterization of each type of demand-side management program is essential to 
ensure the proper treatment of inputs and the appropriate interpretation of cost-effectiveness 
results.  
 
Categorizing programs is important because in many cases the same specific device can be 
and should be evaluated in more than one category. For example, the promotion of an electric 
heat pump can and should be treated as part of a conservation program if the device is 
installed in lieu of a less efficient electric resistance heater. If the incentive induces the 
installation of an electric heat pump instead of gas space heating, however, the program 
needs to be considered and evaluated as a fuel substitution program. Similarly, natural gas-
fired self-generation, as well as self-generation units using other non-renewable fossil fuels, 
must be treated as fuel-substitution. In common with other types of fuel-substitution, any 
costs of gas transmission and distribution, and environmental externalities, must be 
accounted for. In addition, cost-effectiveness analyses of self-generation should account for 
utility interconnection costs. Similarly, a thermal energy storage device should be treated as a 
load management program when the predominant effect is to shift load. If the acceptance of a 
utility incentive by the customer to, install the energy storage device is a decisive aspect of 
the customer's decision to remain an electric utility customer (i.e., to reject or defer the 
option of installing a gas-fired cogeneration system), then the predominant effect of the 
thermal energy storage device has been to substitute electricity service for the natural gas 
service that would have occurred in the absence of the program.  
 
In addition to Fuel Substitution and Load Building Programs, recent utility program 
proposals have included reference to "load retention," "sales retention," "market retention," 
or "customer retention" programs. In most cases, the effect of such programs is identical to 
either a Fuel Substitution or a Load Building program — sales of one fuel are increased 
relative to sales without the program. A case may be made, however, for defining a separate 
category of program called "load retention." One unambiguous example of a load retention 
program is the situation where a program keeps a customer from relocating to another utility 
service area. However, computationally the equations and guidelines included in this manual 
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to accommodate Fuel Substitution and Load Building programs can also handle this special 
situation as well. 
 
Basic Methods 
This manual identifies the cost and benefit components and cost-effectiveness calculation 
procedures from four major perspectives: Participant, Ratepayer Impact Measure (RIM), 
Program Administrator Cost (PAC), and Total Resource Cost (TRC). A fifth perspective, the 
Societal, is treated as a variation on the Total Resource Cost test. The results of each 
perspective can be expressed in a variety of ways, but in all cases it is necessary to calculate 
the net present value of program impacts over the lifecycle of those impacts. 
 
Table I summarizes the cost-effectiveness tests addressed in this manual. For each of the 
perspectives, the table shows the appropriate means of expressing test results. The primary 
unit of measurement refers to the way of expressing test results that are considered by the 
staffs of the two Commissions as the most useful for summarizing and comparing demand-
side management (DSM) program cost-effectiveness. Secondary indicators of cost-
effectiveness represent supplemental means of expressing test results that are likely to be of 
particular value for certain types of proceedings, reports, or programs. 
 
This manual does not specify how the cost-effectiveness test results are to be displayed or the 
level at which cost-effectiveness is to be calculated (e.g., groups of programs, individual 
programs, and program elements for all or some programs). It is reasonable to expect 
different levels and types of results for different regulatory proceedings or for different 
phases of the process used to establish proposed program-funding levels. For example, for 
summary tables in general rate case proceedings at the CPUC, the most appropriate tests may 
be the RIM lifecycle revenue impact, Total Resource Cost, and Program Administrator Cost 
test results for programs or groups of programs. The analysis and review of program 
proposals for the same proceeding may include Participant test results and various additional 
indicators of cost-effectiveness from all tests for each individual program element. In the 
case of cost-effectiveness evaluations conducted in the context of integrated long-term 
resource planning activities, such detailed examination of multiple indications of costs and 
benefits may be impractical. 
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Table I 


Cost-Effectiveness Tests 
 


Participant 
Primary Secondary 


Net present value (all participants) 
Discounted payback (years) 
Benefit-cost ratio 
Net present value (average participant) 


Ratepayer Impact Measure 
Lifecycle revenue impact per Unit of 
energy (kWh or therm) or demand 
customer (kW)  
 
Net present value 
 


Lifecycle revenue impact per unit 
Annual revenue impact (by year, per 
kWh, kW, therm, or customer) 
First-year revenue impact (per kWh, kW, 
therm, or customer) 
Benefit-cost ratio 


Total Resource Cost 


Net present value (NPV)  
 


Benefit-cost ratio (BCR)  
Levelized cost (cents or dollars per unit 
of energy or demand) 
Societal (NPV, BCR) 


Program Administrator Cost 


Net present value 
Benefit-cost ratio   
Levelized cost (cents or dollars per unit 
of energy or demand) 


 
Rather than identify the precise requirements for reporting cost-effectiveness results for all 
types of proceedings or reports, the approach taken in this manual is to (a) specify the 
components of benefits and costs for each of the major tests, (b) identify the equations to be 
used to express the results in acceptable ways; and (c) indicate the relative value of the 
different units of measurement by designating  primary and secondary test results for each 
test. 
 
It should be noted that for some types of demand-side management programs, meaningful 
cost-effectiveness analyses cannot be performed using the tests in this manual. The following 
guidelines are offered to clarify the appropriated "match" of different types of programs and 
tests: 
 
1. For generalized information programs (e.g., when customers are provided generic 


information on means of reducing utility bills without the benefit of on-site 
evaluations or customer billing data), cost-effectiveness tests are not expected 
because of the extreme difficulty in establishing meaningful estimates of load 
impacts. 
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2. For any program where more than one fuel is affected, the preferred unit of 


measurement for the RIM test is the lifecycle revenue impacts per customer, with gas 
and electric components reported separately for each fuel type and for combined 
fuels. 


 
3. For load building programs, only the RIM tests are expected to be applied. The Total 


Resource Cost and Program Administrator Cost tests are intended to identify cost-
effectiveness relative to other resource options. It is inappropriate to consider 
increased load as an alternative to other supply options. 


 
4. Levelized costs may be appropriate as a supplementary indicator of cost per unit for 


electric conservation and load management programs relative to generation options 
and gas conservation programs relative to gas supply options, but the levelized cost 
test is not applicable to fuel substitution programs (since they combine gas and 
electric effects) or load building programs (which increase sales). 


 
The delineation of the various means of expressing test results in Table 1 is not meant to 
discourage the continued development of additional variations for expressing cost-
effectiveness. Of particular interest is the development of indicators of program cost 
effectiveness that can be used to assess the appropriateness of program scope (i.e. level of 
funding) for General Rate Case proceedings. Additional tests, if constructed from the net 
present worth in conformance with the equations designated in this manual, could prove 
useful as a means of developing methodologies that will address issues such as the optimal 
timing and scope of demand-side management programs in the context of overall resource 
planning. 
 
Balancing the Tests 
The tests set forth in this manual are not intended to be used individually or in isolation. The 
results of tests that measure efficiency, such as the Total Resource Cost Test, the Societal 
Test, and the Program Administrator Cost Test, must be compared not only to each other but 
also to the Ratepayer Impact Measure Test. This multi-perspective approach will require 
program administrators and state agencies to consider tradeoffs between the various tests. 
Issues related to the precise weighting of each test relative to other tests and to developing 
formulas for the definitive balancing of perspectives are outside the scope of this manual. 
The manual, however, does provide a brief description of the strengths and weaknesses of 
each test (Chapters 2, 3, 4, and 5) to assist users in qualitatively weighing test results. 
 
Limitations: Externality Values and Policy Rules  
The list of externalities identified in Chapter 4, page 27, in the discussion on the Societal 
version of the Total Resource Cost test is broad, illustrative and by no means exhaustive. 
Traditionally, implementing agencies have independently determined the details such as the 
components of the externalities, the externality values and the policy rules which specify the 
contexts in which the externalities and the tests are used. 
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Externality Values 
The values for the externalities have not been provided in the manual. There are separate 
studies and methodologies to arrive at these values. There are also separate processes 
instituted by implementing agencies before such values can be adopted formally.  
 
Policy Rules 
The appropriate choice of inputs and input components vary by program area and project. 
For instance, low income programs are evaluated using a broader set of non-energy benefits 
that have not been provided in detail in this manual. Implementing agencies traditionally 
have had the discretion to use or to not use these inputs and/or benefits on a project- or 
program-specific basis. The policy rules that specify the contexts in which it is appropriate to 
use the externalities, their components, and tests mentioned in this manual are an integral 
part of any cost-effectiveness evaluation. These policy rules are not a part of this manual. 
 
To summarize, the manual provides the methodology and the cost-benefit calculations only. 
The implementing agencies (such as the California Public Utilities Commission and the 
California Energy Commission) have traditionally utilized open public processes to 
incorporate the diverse views of stakeholders before adopting externality values and policy 
rules which are an integral part of the cost-effectiveness evaluation. 
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Chapter 2 
Participant Test 
Definition  
The Participants Test is the measure of the quantifiable benefits and costs to the customer 
due to participation in a program. Since many customers do not base their decision to 
participate in a program entirely on quantifiable variables, this test cannot be a complete 
measure of the benefits and costs of a program to a customer. 
 
Benefits and Costs 
The benefits of participation in a demand-side program include the reduction in the 
customer's utility bill(s), any incentive paid by the utility or other third parties, and any 
federal, state, or local tax credit received. The reductions to the utility bill(s) should be 
calculated using the actual retail rates that would have been charged for the energy service 
provided (electric demand or energy or gas). Savings estimates should be based on gross 
savings, as opposed to net energy savings1. 
 
In the case of fuel substitution programs, benefits to the participant also include the avoided 
capital and operating costs of the equipment/appliance not chosen. For load building 
programs, participant benefits include an increase in productivity and/or service, which is 
presumably equal to or greater than the productivity/ service without participating. The 
inclusion of these benefits is not required for this test, but if they are included then the 
societal test should also be performed. 
 
The costs to a customer of program participation are all out-of-pocket expenses incurred as a 
result of participating in a program, plus any increases in the customer's utility bill(s). The 
out-of-pocket expenses include the cost of any equipment or materials purchased, including 
sales tax and installation; any ongoing operation and maintenance costs; any removal costs 
(less salvage value); and the value of the customer's time in arranging for the installation of 
the measure, if significant. 
 


                                                 
1 Gross energy savings are considered to be the savings in energy and demand seen by the participant at the 
meter. These are the appropriate program impacts to calculate bill reductions for the Participant Test. Net 
savings are assumed to be the savings that are attributable to the program. That is, net savings are gross savings 
minus those changes in energy use and demand that would have happened even in the absence of the program. 
For fuel substitution and load building programs, gross-to-net considerations account for the impacts that would 
have occurred in the absence of the program. 
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How the Results can be Expressed  
The results of this test can be expressed in four ways: through a net present value per average 
participant, a net present value for the total program, a benefit-cost ratio or discounted 
payback. The primary means of expressing test results is net present value for the total 
program; discounted payback, benefit-cost ratio, and per participant net present value are 
secondary tests. 
 
The discounted payback is the number of years it takes until the cumulative discounted 
benefits equal or exceed the cumulative discounted costs. The shorter the discounted 
payback, the more attractive or beneficial the program is to the participants. Although 
"payback period" is often defined as undiscounted in the textbooks, a discounted payback 
period is used here to approximate more closely the consumer's perception of future benefits 
and costs.2 
 
Net present value (NPVp) gives the net dollar benefit of the program to an average 
participant or to all participants discounted over some specified time period. A net present 
value above zero indicates that the program is beneficial to the participants under this test. 
 
The benefit-cost ratio (BCRp) is the ratio of the total benefits of a program to the total costs 
discounted over some specified time period. The benefit-cost ratio gives a measure of a 
rough rate of return for the program to the participants and is also an indication of risk. A 
benefit-cost ratio above one indicates a beneficial program. 
 
Strengths of the Participant Test  
The Participants Test gives a good "first cut" of the benefit or desirability of the program to 
customers. This information is especially useful for voluntary programs as an indication of 
potential participation rates. 
 
For programs that involve a utility incentive, the Participant Test can be used for program 
design considerations such as the minimum incentive level, whether incentives are really 
needed to induce participation, and whether changes in incentive levels will induce the 
desired amount of participation. 
 
These test results can be useful for program penetration analyses and developing program 
participation goals, which will minimize adverse ratepayer impacts and maximize benefits. 
 
For fuel substitution programs, the Participant Test can be used to determine whether 
program participation (i.e. choosing one fuel over another) will be in the long-run best 
interest of the customer. The primary means of establishing such assurances is the net present 
value, which looks at the costs and benefits of the fuel choice over the life of the equipment. 
                                                 
2 It should be noted that if a demand-side program is beneficial to its participants (NPVp > 0 and BCRp > 1.0) 
using a particular discount rate, the program has an internal rate of return (IRR) of at least the value of the 
discount rate. 
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Weaknesses of the Participant Test 
None of the Participant Test results (discounted payback, net present value, or benefit-cost 
ratio) accurately capture the complexities and diversity of customer decision-making 
processes for demand-side management investments. Until or unless more is known about 
customer attitudes and behavior, interpretations of Participant Test results continue to require 
considerable judgment. Participant Test results play only a supportive role in any assessment 
of conservation and load management programs as alternatives to supply projects. 
 
Formulae  
The following are the formulas for discounted payback, the net present value (NPVp) and the 
benefit-cost ratio (BCRp) for the Participant Test. 
 
 NPVP  = Bp - Cp 
 NPVavp = (Bp -  Cp) / P 
 BCRp = Bp /  Cp 
 DPp = Min j such that Bj > Cj 
 
Where:  
 
 NPVp  = Net present value to all participants 
 NPVavp = Net present value to the average participant 
 BCRp  = Benefit-cost ratio to participants 
 DPp = Discounted payback in years 
 Bp = NPV of benefit to participants 
 Cp = NPV of costs to participants 
 Bj = Cumulative benefits to participants in year j 
 Cj = Cumulative costs to participants in year j 
 P = Number of program participants 
 J = First year in which cumulative benefits are cumulative costs. 
 d = Interest rate (discount) 
 
The Benefit (Bp) and Cost (Cp) terms are further defined as follows: 
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Where: 
 


 BRt = Bill reductions in year t 
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 Bit = Bill increases in year t 
 TCt = Tax credits in year t 
 INCt = Incentives paid to the participant by the sponsoring utility in year t3 
 PCt = Participant costs in year t to include:  


• Initial capital costs, including sales tax4 
• Ongoing operation and maintenance costs include fuel cost 
• Removal costs, less salvage value 
• Value of the customer's time in arranging for installation, if 


significant 
 PACat = Participant avoided costs in year t for alternate fuel devices (costs of 


devices not chosen) 
 Abat = Avoided bill from alternate fuel in year t 
 
The first summation in the Bp equation should be used for conservation and load 
management programs. For fuel substitution programs, both the first and second summations 
should be used for Bp. 
 
Note that in most cases, the customer bill impact terms (BRt, BIt, and ABat) are further 
determined by costing period to reflect load impacts and/or rate schedules, which vary 
substantially by time of day and season. The formulas for these variables are as follows: 
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Where: 
 ∆EGit = Reduction in gross energy use in costing period i in year t 
                                                 
3 Some difference of opinion exists as to what should be called an incentive. The term can be interpreted 
broadly to include almost anything. Direct rebates, interest payment subsidies, and even energy audits can be 
called incentives. Operationally, it is necessary to restrict the term to include only dollar benefits such as 
rebates or rate incentives (monthly bill credits). Information and services such as audits are not considered 
incentives for the purposes of these tests. If the incentive is to offset a specific participant cost, as in a rebate-
type incentive, the full customer cost (before the rebate must be included in the PCt term 
 
4  If money is borrowed by the customer to cover this cost, it may not be necessary to calculate the annual 
mortgage and discount this amount if the present worth of the mortgage payments equals the initial cost. This 
occurs when the discount rate used is equal to the interest rate of the mortgage. If the two rates differ (e.g., a 
loan offered by the utility), then the stream of mortgage payments should be discounted by the discount rate 
chosen. 
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 ∆DGit = Reduction in gross billing demand in costing period i in year t 
 AC:Eit  = Rate charged for energy in costing period i in year t 
 AC:Dit  = Rate charged for demand in costing period i in year t   
 Kit  = 1 when ∆EGit or ∆DGit is positive (a reduction) in costing period i in  
    year t, and zero otherwise 
 OBRt = Other bill reductions or avoided bill payments (e.g.,, customer charges,  
    standby rates). 
 OBIt = Other bill increases (i.e. customer charges, standby rates). 
 I  = Number of periods of participant’s participation 
 
In load management programs such as TOU rates and air-conditioning cycling, there are 
often no direct customer hardware costs.  However, attempts should be made to quantify 
indirect costs customers may incur that enable them to take advantage of TOU rates and 
similar programs.  
 
If no customer hardware costs are expected or estimates of indirect costs and value of service 
are unavailable, it may not be possible to calculate the benefit-cost ratio and discounted 
payback period. 
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Chapter 3 
The Ratepayer Impact Measure Test5 
Definition  
The Ratepayer Impact Measure (RIM) test measures what happens to customer bills or rates 
due to changes in utility revenues and operating costs caused by the program. Rates will go 
down if the change in revenues from the program is greater than the change in utility costs. 
Conversely, rates or bills will go up if revenues collected after program implementation are 
less than the total costs incurred by the utility in implementing the program. This test 
indicates the direction and magnitude of the expected change in customer bills or rate levels. 
 
Benefits and Costs  
The benefits calculated in the RIM test are the savings from avoided supply costs. These 
avoided costs include the reduction in transmission, distribution, generation, and capacity 
costs for periods when load has been reduced and the increase in revenues for any periods in 
which load has been increased. The avoided supply costs are a reduction in total costs or 
revenue requirements and are included for both fuels for a fuel substitution program. The 
increase in revenues are also included for both fuels for fuel substitution programs. Both the 
reductions in supply costs and the revenue increases should be calculated using net energy 
savings. 
 
The costs for this test are the program costs incurred by the utility, and/or other entities 
incurring costs and creating or administering the program, the incentives paid to the 
participant, decreased revenues for any periods in which load has been decreased and 
increased supply costs for any periods when load has been increased. The utility program 
costs include initial and annual costs, such as the cost of equipment, operation and 
maintenance, installation, program administration, and customer dropout and removal of 
equipment (less salvage value). The decreases in revenues and the increases in the supply 
costs should be calculated for both fuels for fuel substitution programs using net savings. 
 


How the Results can be Expressed  
The results of this test can be presented in several forms: the lifecycle revenue impact (cents 
or dollars) per kWh, kW, therm, or customer; annual or first-year revenue impacts (cents or 
dollars per kWh, kW, therms, or customer); benefit-cost ratio; and net present value. The 
primary units of measurement are the lifecycle revenue impact, expressed as the change in 
rates (cents per kWh for electric energy, dollars per kW for electric capacity, cents per therm 
for natural gas) and the net present value. Secondary test results are the lifecycle revenue 
                                                 
5 The Ratepayer Impact Measure Test has previously been described under what was called the 
"Non-Participant Test." The Non-Participant Test has also been called the "Impact on Rate Levels Test." 
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impact per customer, first-year and annual revenue impacts, and the benefit-cost ratio. 
LRIRIM values for programs affecting electricity and gas should be calculated for each fuel 
individually (cents per kWh or dollars per kW and cents per therm) and on a combined gas 
and electric basis (cents per customer). 
 
The lifecycle revenue impact (LRI) is the one-time change in rates or the bill change over the 
life of the program needed to bring total revenues in line with revenue requirements over the 
life of the program. The rate increase or decrease is expected to be put into effect in the first 
year of the program. Any successive rate changes such as for cost escalation are made from 
there. The first-year revenue impact (FRI) is the change in rates in the first year of the 
program or the bill change needed to get total revenues to match revenue requirements only 
for that year. The annual revenue impact (ARI) is the series of differences between revenues 
and revenue requirements in each year of the program. This series shows the cumulative rate 
change or bill change in a year needed to match revenues to revenue requirements. Thus, the 
ARIRIM for year six per kWh is the estimate of the difference between present rates and the 
rate that would be in effect in year six due to the program. For results expressed as lifecycle, 
annual, or first-year revenue impacts, negative results indicate favorable effects on the bills 
of ratepayers or reductions in rates. Positive test result values indicate adverse bill impacts or 
rate increases. 
 
Net present value (NPVRIM) gives the discounted dollar net benefit of the program from the 
perspective of rate levels or bills over some specified time period. A net present value above 
zero indicates that the program will benefit (lower) rates and bills. 
 
The benefit-cost ratio (BCR RIM) is the ratio of the total benefits of a program to the total 
costs discounted over some specified time period. A benefit-cost ratio above one indicates 
that the program will lower rates and bills. 
 
Strengths of the Ratepayer Impact Measure (RIM) 
Test  
In contrast to most supply options, demand-side management programs cause a direct shift in 
revenues. Under many conditions, revenues lost from DSM programs have to be made up by 
ratepayers. The RIM test is the only test that reflects this revenue shift along with the other 
costs and benefits associated with the program. 
 
An additional strength of the RIM test is that the test can be used for all demand-side 
management programs (conservation, load management, fuel substitution, and load building). 
This makes the RIM test particularly useful for comparing impacts among demand-side 
management options. 
 
Some of the units of measurement for the RIM test are of greater value than others, 
depending upon the purpose or type of evaluation. The lifecycle revenue impact per customer 
is the most useful unit of measurement when comparing the merits of programs with highly 
variable scopes (e.g.,, funding levels) and when analyzing a wide range of programs that 
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include both electric and natural gas impacts. Benefit-cost ratios can also be very useful for 
program design evaluations to identify the most attractive programs or program elements. 
 
If comparisons are being made between a program or group of conservation/load 
management programs and a specific resource project, lifecycle cost per unit of energy and 
annual and first-year net costs per unit of energy are the most useful way to express test 
results. Of course, this requires developing lifecycle, annual, and first-year revenue impact 
estimates for the supply-side project. 
 
Weaknesses of the Ratepayer Impact Measure (RIM) 
Test 
Results of the RIM test are probably less certain than those of other tests because the test is 
sensitive to the differences between long-term projections of marginal costs and long-term 
projections of rates, two cost streams that are difficult to quantify with certainty. 
 
RIM test results are also sensitive to assumptions regarding the financing of program costs. 
Sensitivity analyses and interactive analyses that capture feedback effects between system 
changes, rate design options, and alternative means of financing generation and non-
generation options can help overcome these limitations. However, these types of analyses 
may be difficult to implement. 
 
An additional caution must be exercised in using the RIM test to evaluate a fuel substitution 
program with multiple end use efficiency options. For example, under conditions where 
marginal costs are less than average costs, a program that promotes an inefficient appliance 
may give a more favorable test result than a program that promotes an efficient appliance. 
Though the results of the RIM test accurately reflect rate impacts, the implications for long-
term conservation efforts need to be considered. 
 
Formulae: The formulae for the lifecycle revenue impact (LRI RIM)' net present value 
(NPV RIM), benefit-cost ratio (BCR RIM)' the first-year revenue impacts and annual 
revenue impacts are presented below: 
 
 LRIRIM =  (CRIM - BRIM) / E 
 FRIRIM  =  (CRIM - BRIM) / E for t = I 
 ARIRIMt = FRIRIM  for t = I 
  = (CRIMt - BRIMt )/Et for t=2, ………….., N 
 NPVRIM = BRIM-CRIM 
 
 
 BCRRIM` = BRIM/CRIM where: 
 
 LRIRIM = Lifecycle revenue impact of the program per unit of energy (kWh or therm) 


or demand (kW) (the one-time change in rates) or per customer (the change 
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in customer bills over the life of the program). (Note: An appropriate 
choice of kWh, therm, kW, and customer should be made) 


 
 FRIRIM = First-year revenue impact of the program per unit of energy, demand, or 


per customer. 
 
 ARIRIM = Stream of cumulative annual revenue impacts of the program per unit of 


energy, demand, or per customer. (Note: The terms in the ARI formula are 
not discounted; thus they are the nominal cumulative revenue impacts. 
Discounted cumulative revenue impacts may be calculated and submitted if 
they are indicated as such. Note also that the sum of the discounted stream 
of cumulative revenue impacts does not equal the LRI RIM') 


 
 NPVRIM = Net present value levels 
 
 BCRRIM = Benefit-cost ratio for rate levels 
 
 BRIM = Benefits to rate levels or customer bills  
 CRIM = Costs to rate levels or customer bills 
 E = Discounted stream of system energy sales (kWh or therms) or demand sales 


(kW) or first-year customers. (See Appendix D for a description of the 
derivation and use of this term in the LRIRIM test.) 


 
The BRIM and CRIM terms are further defined as follows: 
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Where: 
 UACt = Utility avoided supply costs in year t 
 UICt = Utility increased supply costs in year t 
 RGt = Revenue gain from increased sales in year t 
 RLt = Revenue loss from reduced sales in year t 
 PRCt = Program Administrator program costs in year t 
 Et = System sales in kWh, kW or therms in year t or first year customers 
 UACat = Utility avoided supply costs for the alternate fuel in year t 
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 Rlat = Revenue loss from avoided bill payments for alternate fuel in year t (i.e., 
device not chosen in a fuel substitution program) 


 
For fuel substitution programs, the first term in the B RIM and C RIM equations represents 
the sponsoring utility (electric or gas), and the second term represents the alternate utility. 
The RIM test should be calculated separately for electric and gas and combined electric and 
gas. 
 
The utility avoided cost terms (UACt, UICt, and UACat) are further determined by costing 
period to reflect time-variant costs of supply: 
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Where: 
 
[Only terms not previously defined are included here.] 
 ∆ENit = Reduction in net energy use in costing period i in year t 
 ∆DNit = Reduction in net demand in costing period i in year t 
 MC:Eit = Marginal cost of energy in costing period i in year t 
 MC:Dit = Marginal cost of demand in costing period i in year t 
 
The revenue impact terms (RGt, RLt, and RLat ) are parallel to the bill impact terms in the 
Participant Test. The terms are calculated exactly the same way with the exception that the 
net impacts are used rather than gross impacts. If a net-to-gross ratio is used to differentiate 
gross savings from net savings, the revenue terms and the participant's bill terms will be 
related as follows: 
 
 RGt = BIt * (net-to-gross ratio) 
 RLt = BRt * (net-to-gross ratio) 
 Rlat = Abat * (net-to-gross ratio) 
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Chapter 4 
Total Resource Cost Test6 
Definition  
The Total Resource Cost Test measures the net costs of a demand-side management program 
as a resource option based on the total costs of the program, including both the participants' 
and the utility's costs. 
 
The test is applicable to conservation, load management, and fuel substitution programs. For 
fuel substitution programs, the test measures the net effect of the impacts from the fuel not 
chosen versus the impacts from the fuel that is chosen as a result of the program. TRC test 
results for fuel substitution programs should be viewed as a measure of the economic 
efficiency implications of the total energy supply system (gas and electric). 
 
A variant on the TRC test is the Societal Test. The Societal Test differs from the TRC test in 
that it includes the effects of externalities (e.g.,, environmental, national security), excludes 
tax credit benefits, and uses a different (societal) discount rate. 
 
Benefits and Costs: This test represents the combination of the effects of a program on both 
the customers participating and those not participating in a program. In a sense, it is the 
summation of the benefit and cost terms in the Participant and the Ratepayer Impact Measure 
tests, where the revenue (bill) change and the incentive terms intuitively cancel (except for 
the differences in net and gross savings). 
 
The benefits calculated in the Total Resource Cost Test are the avoided supply costs, the 
reduction in transmission, distribution, generation, and capacity costs valued at marginal cost 
for the periods when there is a load reduction. The avoided supply costs should be calculated 
using net program savings, savings net of changes in energy use that would have happened in 
the absence of the program. For fuel substitution programs, benefits include the avoided 
device costs and avoided supply costs for the energy, using equipment not chosen by the 
program participant. 
 
The costs in this test are the program costs paid by both the utility and the participants plus 
the increase in supply costs for the periods in which load is increased. Thus all equipment 
costs, installation, operation and maintenance, cost of removal (less salvage value), and 
administration costs, no matter who pays for them, are included in this test. Any tax credits 
are considered a reduction to costs in this test. For fuel substitution programs, the costs also 
include the increase in supply costs for the utility providing the fuel that is chosen as a result 
of the program. 
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6 This test was previously called the All Ratepayers Test 







How the Results Can be Expressed 
The results of the Total Resource Cost Test can be expressed in several forms: as a net 
present value, a benefit-cost ratio, or as a levelized cost. The net present value is the primary 
unit of measurement for this test. Secondary means of expressing TRC test results are a 
benefit-cost ratio and levelized costs. The Societal Test expressed in terms of net present 
value, a benefit-cost ratio, or levelized costs is also considered a secondary means of 
expressing results. Levelized costs as a unit of measurement are inapplicable for fuel 
substitution programs, since these programs represent the net change of alternative fuels 
which are measured in different physical units (e.g.,, kWh or therms). Levelized costs are 
also not applicable for load building programs. 


 
Net present value (NPVTRC) is the discounted value of the net benefits to this test over a 
specified period of time.  NPVTRC is a measure of the change in the total resource costs due 
to the program. A net present value above zero indicates that the program is a less expensive 
resource than the supply option upon which the marginal costs are based. 
 
The benefit-cost ratio (BCRTRC) is the ratio of the discounted total benefits of the program 
to the discounted total costs over some specified time period. It gives an indication of the rate 
of return of this program to the utility and its ratepayers. A benefit-cost ratio above one 
indicates that the program is beneficial to the utility and its ratepayers on a total resource cost 
basis.   
 
The levelized cost is a measure of the total costs of the program in a form that is sometimes 
used to estimate costs of utility-owned supply additions. It presents the total costs of the 
program to the utility and its ratepayers on a per kilowatt, per kilowatt hour, or per therm 
basis levelized over the life of the program. 
 
The Societal Test is structurally similar to the Total Resource Cost Test. It goes beyond the 
TRC test in that it attempts to quantify the change in the total resource costs to society as a 
whole rather than to only the service territory (the utility and its ratepayers). In taking 
society's perspective, the Societal Test utilizes essentially the same input variables as the 
TRC Test, but they are defined with a broader societal point of view. More specifically, the 
Societal Test differs from the TRC Test in at least one of five ways. First, the Societal Test 
may use higher marginal costs than the TRC test if a utility faces marginal costs that are 
lower than other utilities in the state or than its out-of-state suppliers. Marginal costs used in 
the Societal Test would reflect the cost to society of the more expensive alternative 
resources. Second, tax credits are treated as a transfer payment in the Societal Test, and thus 
are left out. Third, in the case of capital expenditures, interest payments are considered a 
transfer payment since society actually expends the resources in the first year. Therefore, 
capital costs enter the calculations in the year in which they occur. Fourth, a societal discount 
rate should be used7. Finally, Marginal costs used in the Societal Test would also contain 


                                                 
7 Many economists have pointed out that use of a market discount rate in social cost-benefit analysis 
undervalues the interests of future generations. Yet if a market discount rate is not used, comparisons with 
alternative investments are difficult to make. 
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externality costs of power generation not captured by the market system. An illustrative and 
by no means exhaustive list of ‘externalities and their components’ is given below (Refer to 
the Limitations section for elaboration.) These values are also referred to as ‘adders’ 
designed to capture or internalize such externalities. The list of potential adders would 
include for example:  
 
1. The benefit of avoided environmental damage: The CPUC policy specifies two ‘adders’ 


to internalize environmental externalities, one for electricity use and one for natural gas 
use.  Both are statewide average values.  These adders are intended to help distinguish 
between cost-effective and non cost-effective energy-efficiency programs.  They apply to 
an average supply mix and would not be useful in distinguishing among competing 
supply options. The CPUC electricity environmental adder is intended to account for the 
environmental damage from air pollutant emissions from power plants. The CPUC-
adopted adder is intended to cover the human and material damage from sulfur oxides 
(SOX), nitrogen oxides (NOX), volatile organic compounds (VOC, sometimes called 
reactive organic gases or ROG), particulate matter at or below 10 micron diameter 
(PM10), and carbon.  The adder for natural gas is intended to account for air pollutant 
emissions from the direct combustion of the gas.  In the CPUC policy guidance, the 
adders are included in the tabulation of the benefits of energy efficiency programs.  They 
represent reduced environmental damage from displaced electricity generation and 
avoided gas combustion. The environmental damage is the result of the net change in 
pollutant emissions in the air basins, or regions, in which there is an impact.  This change 
is the result of direct changes in powerplant or natural gas combustion emission resulting 
from the efficiency measures, and changes in emissions from other sources, that result 
from those direct changes in emissions. 


 
2. The benefit of avoided transmission and distribution costs – energy efficiency measures 


that reduce the growth in peak demand would decrease the required rate of expansion to 
the transmission and distribution network, eliminating costs of constructing and 
maintaining new or upgraded lines.  


 
3. The benefit of avoided generation costs – energy efficiency measures reduce 


consumption and hence avoid the need for generation. This would include avoided 
energy costs, capacity costs and T&D line  


 
4. The benefit of increased system reliability: The reductions in demand and peak loads 


from customers opting for self generation, provide reliability benefits to the distribution 
system in the forms of:  
a. Avoided costs of supply disruptions 
b. Benefits to the economy of damage and control costs avoided by customers and 


industries in the digital economy that need greater than 99.9 level of reliable 
electricity service from the central grid  


c. Marginally decreased System Operator’s costs to maintain a percentage reserve of 
electricity supply above the instantaneous demand  


d. Benefits to customers and the public of avoiding blackouts.   
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5. Non-energy benefits: Non-energy benefits might include a range of program-specific 
benefits such as saved water in energy-efficient washing machines or self generation 
units, reduced waste streams from an energy-efficient industrial process, etc.  


 
6. Non-energy benefits for low income programs: The low income programs are social 


programs which have a separate list of benefits included in what is known as the ‘low 
income public purpose test’. This test and the sepcific benefits associated with this test 
are outside the scope of this manual.  


 
7. Benefits of fuel diversity include considerations of the risks of supply disruption, the 


effects of price volatility, and the avoided costs of risk exposure and risk management. 
 
Strengths of the Total Resource Cost Test  
The primary strength of the Total Resource Cost (TRC) test is its scope. The test includes 
total costs (participant plus program administrator) and also has the potential for capturing 
total benefits (avoided supply costs plus, in the case of the societal test variation, 
externalities). To the extent supply-side project evaluations also include total costs of 
generation and/or transmission, the TRC test provides a useful basis for comparing demand- 
and supply-side options. 
 
Since this test treats  incentives paid to participants and revenue shifts as transfer payments 
(from all ratepayers to participants through increased revenue requirements), the test results 
are unaffected by the uncertainties of projected average rates, thus reducing the uncertainty 
of the test results. Average rates and assumptions associated with how other options are 
financed (analogous to the issue of incentives for DSM programs) are also excluded from 
most supply-side cost determinations, again making the TRC test useful for comparing 
demand-side and supply-side options. 
 
Weakness of the Total Resource Cost Test  
The treatment of revenue shifts and incentive payments as transfer payments, identified 
previously as a strength, can also be considered a weakness of the TRC test. While it is true 
that most supply-side cost analyses do not include such financial issues, it can be argued that 
DSM programs should include these effects since, in contrast to most supply options, DSM 
programs do result in lost revenues. 
 
In addition, the costs of the DSM "resource" in the TRC test are based on the total costs of 
the program, including costs incurred by the participant. Supply-side resource options are 
typically based only on the costs incurred by the power suppliers. 
 
Finally, the TRC test cannot be applied meaningfully to load building programs, thereby 
limiting the ability to use this test to compare the full range of demand-side management 
options. 
 
Formulas  
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The formulas for the net present value (NPVTRC)' the benefit-cost ratio (BCRTRC and 
levelized costs are presented below: 
 
 NPVTRC = BTRC - CTRC 
 BCRTRC = BTRC /CTRC 
 LCTRC = LCRC / IMP 


 
Where: 
 NPVTRC = Net present value of total costs of the resource 
 BCRTRC = Benefit-cost ratio of total costs of the resource 
 LCTRC =  Levelized cost per unit of the total cost of the resource (cents per kWh for 


conservation programs; dollars per kW for load management programs) 
 BTRC = Benefits of the program 
 CTRC = Costs of the program 
 LCRC = Total resource costs used for levelizing 
 IMP = Total discounted load impacts of the program 
 PCN = Net Participant Costs 
 
The BTRC CTRC LCRC, and IMP terms are further defined as follows: 
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[All terms have been defined in previous chapters.] 
 
The first summation in the BTRC equation should be used for conservation and load 
management programs. For fuel substitution programs, both the first and second summations 
should be used. 
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Chapter 5 
Program Administrator Cost Test 
Definition  
The Program Administrator Cost Test measures the net costs of a demand-side management 
program as a resource option based on the costs incurred by the program administrator 
(including incentive costs) and excluding any net costs incurred by the participant. The 
benefits are similar to the TRC benefits. Costs are defined more narrowly. 
 
Benefits and Costs  
The benefits for the Program Administrator Cost Test are the avoided supply costs of energy 
and demand, the reduction in transmission, distribution, generation, and capacity valued at 
marginal costs for the periods when there is a load reduction. The avoided supply costs 
should be calculated using net program savings, savings net of changes in energy use that 
would have happened in the absence of the program. For fuel substitution programs, benefits 
include the avoided supply costs for the energy-using equipment not chosen by the program 
participant only in the case of a combination utility where the utility provides both fuels. 
 
The costs for the Program Administrator Cost Test are the program costs incurred by the 
administrator, the incentives paid to the customers, and the increased supply costs for the 
periods in which load is increased. Administrator program costs include initial and annual 
costs, such as the cost of utility equipment, operation and maintenance, installation, program 
administration, and customer dropout and removal of equipment (less salvage value). For 
fuel substitution programs, costs include the increased supply costs for the energy-using 
equipment chosen by the program participant only in the case of a combination utility, as 
above. 
 
In this test, revenue shifts are viewed as a transfer payment between participants and all 
ratepayers. Though a shift in revenue affects rates, it does not affect revenue requirements, 
which are defined as the difference between the net marginal energy and capacity costs 
avoided and program costs. Thus, if NPVpa > 0 and NPVRIM < 0, the administrator’s 
overall total costs will decrease, although rates may increase because the sales base over 
which revenue requirements are spread has decreased.   
 
How the Results Can be Expressed 
The results of this test can be expressed either as a net present value, benefit-cost ratio, or 
levelized costs. The net present value is the primary test, and the benefit-cost ratio and 
levelized cost are the secondary tests. 
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Net present value (NPVpa) is the benefit of the program minus the administrator's costs, 
discounted over some specified period of time. A net present value above zero indicates that 
this demand-side program would decrease costs to the administrator and the utility. 
 
The benefit-cost ratio (BCRpa) is the ratio of the total discounted benefits of a program to the 
total discounted costs for a specified time period. A benefit-cost ratio above one indicates 
that the program would benefit the combined administrator and utility's total cost situation. 
 
The levelized cost is a measure of the costs of the program to the administrator in a form that 
is sometimes used to estimate costs of utility-owned supply additions. It presents the costs of 
the program to the administrator and the utility on per kilowatt, per kilowatt-hour, or per 
therm basis levelized over the life of the program. 
 
Strengths of the Program Administrator Cost Test 
As with the Total Resource Cost test, the Program Administrator Cost test treats revenue 
shifts as transfer payments, meaning that test results are not complicated by the uncertainties 
associated with long-term rate projections and associated rate design assumptions. In contrast 
to the Total Resource Cost test, the Program Administrator Test includes only the portion of 
the participant's equipment costs that is paid for by the administrator in the form of an 
incentive. Therefore, for purposes of comparison, costs in the Program Administrator Cost 
Test are defined similarly to those supply-side projects which also do not include direct 
customer costs. 
 
Weaknesses of the Program Administrator Cost 
Test 
By defining device costs exclusively in terms of costs incurred by the administrator, the 
Program Administrator Cost test results reflect only a portion of the full costs of the resource. 
 
The Program Administrator Cost Test shares two limitations noted previously for the Total 
Resource Cost test: (1) by treating revenue shifts as transfer payments, the rate impacts are 
not captured, and (2) the test cannot be used to evaluate load building programs. 
 
Formulas  
The formulas for the net present value, the benefit-cost ratio and levelized cost are presented 
below: 
 
 NPVpa = Bpa - Cpa 
 BCRpa = Bpa/Cpa 
 LCpa = LCpa/IMP 
 
Where: 
 NPVpa  Net present value of Program Administrator costs 
 BCRpa  Benefit-cost ratio of Program Administrator costs 


 24 







 LCpa  Levelized cost per unit of Program Administrator cost of the resource 
 Bpa  Benefits of the program 
 Cpa  Costs of the program 
 LCpc  Total Program Administrator costs used for levelizing 
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 [All variables are defined in previous chapters.] 
 
The first summation in the Bpa equation should be used for conservation and load 
management programs. For fuel substitution programs, both the first and second summations 
should be used. 
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Appendix A 
 


Inputs to Equations and 
Documentation 
A comprehensive review of procedures and sources for developing inputs is beyond the 
scope of this manual. It would also be inappropriate to attempt a complete standardization of 
techniques and procedures for developing inputs for such parameters as load impacts, 
marginal costs, or average rates. Nevertheless, a series of guidelines can help to establish 
acceptable procedures and improve the chances of obtaining reasonable levels of consistent 
and meaningful cost-effectiveness results. The following "rules" should be viewed as 
appropriate guidelines for developing the primary inputs for the cost-effectiveness equations 
contained in this manual: 
 
1. In the past, Marginal costs for electricity were based on production cost model 


simulations that clearly identify key assumptions and characteristics of the existing 
generation system as well as the timing and nature of any generation additions and/or 
power purchase agreements in the future. With a deregulated market for wholesale 
electricity, marginal costs for electric generation energy should be based on forecast 
market prices, which are derived from recent transactions in California energy markets.  
Such transactions could include spot market purchases as well as longer term bilateral 
contracts and the marginal costs should be estimated based on components for energy as 
well as demand and/or capacity costs as is typical for these contracts.    


 
2. In the case of submittals in conjunction with a utility rate proceeding, average rates used 


in DSM program cost-effectiveness evaluations should be based on proposed rates. 
Otherwise, average rates should be based on current rate schedules. Evaluations based on 
alternative rate designs are encouraged. 


 
3. Time-differentiated inputs for electric marginal energy and capacity costs, average 


energy rates, and demand charges, and electric load impacts should be used for (a) load 
management programs, (b) any conservation program that involves a financial incentive 
to the customer, and (c) any Fuel Substitution or Load Building program. Costing periods 
used should include, at a minimum, summer and winter, on-, and off-peak; further 
disaggregation is encouraged. 


 
4. When program participation includes customers with different rate schedules, the average 


rate inputs should represent an average weighted by the estimated mix of participation or 
impacts. For General Rate Case proceedings it is likely that each major rate class within 
each program will be considered as program elements requiring separate cost-
effectiveness analyses for each measure and each rate class within each program. 
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5. Program administration cost estimates used in program cost-effectiveness analyses 
should exclude costs associated with the measurement and evaluation of program impacts 
unless the costs are a necessary component to administer the program. 


 
6. For DSM programs or program elements that reduce electricity and natural gas 


consumption, costs and benefits from both fuels should be included. 
 
7. The development and treatment of load impact estimates should distinguish between 


gross (i.e., impacts expected from the installation of a particular device, measure, 
appliance) and net (impacts adjusted to account for what would have happened anyway, 
and therefore not attributable to the program). Load impacts for the Participants test 
should be based on gross, whereas for all other tests the use of net is appropriate. Gross 
and net program impact considerations should be applied to all types of demand-side 
management programs, although in some instances there may be no difference between 
gross and net. 


 
8. The use of sensitivity analysis, i.e. the calculation of cost-effectiveness test results using 


alternative input assumptions, is encouraged, particularly for the following programs: 
new programs, programs for which authorization to substantially change direction is 
being sought (e.g.,, termination, significant expansion), major programs which show 
marginal cost-effectiveness and/or particular sensitivity to highly uncertain input(s). 


 
The use of many of these guidelines is illustrated with examples of program cost 
effectiveness contained in Appendix B. 
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Appendix B 
Summary of Equations and Glossary of 
Symbols 
Basic Equations 
Participant Test 
 NPVP = BP - CP 
 NPVavp = (BP - CP) / P 
 BCRP = BP/CP 
 DPP = min j such that Bj > Cj 
 
Ratepayer Impact Measure Test 
 LRIRIM = (CRIM - BRIM) / E 
 FRIRIM = (CRIM - BRIM) / E for t = 1 
 ARIRIMt = FRIRIM  for t = 1 
  = (CRIMt- BRIMt )/Et for t=2,... ,N 
NPVRIM = BRIM — CRIM 
BCRRIM = BRIM /CRIM 
 
Total Resource Cost Test 
 
 NPVTRC = BTRC - CTRC 
 BCRTRC = BTRC / CTRC 
 LCTRC = LCRC / IMP 
 
Program Administrator Cost Test 
 
 NPVpa = Bpa - Cpa 
 BCRpa = Bpa / Cpa 
 LCpa = LCpa / IMP 
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Ratepayer Impact Measure Test 
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Total Resource Cost Test 
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Program Administrator Cost Test 
 


 ∑ ∑
= =


−− +
+


+
=


N


t


N


t
t


at
t
t


pa d
UAC


d
UAC


B
1 1


11  
)1(


 
)1(


 


 
 


 ∑
=


−+
++


=
N


t
t


ttt
pa d


UICINCPRC
C


1
1)1(


 


 
 


 ∑
=


−+
+


=
N


t
t


tt


d
INCPRC


LCPA
1


1)1(
 


 
 
Glossary of Symbols 
 Abat = Avoided bill reductions on bill from alternate fuel in year t 
 AC:Dit = Rate charged for demand in costing period i in year t 
 AC:Eit = Rate charged for energy in costing period i in year t 
 ARIRIM = Stream of cumulative annual revenue impacts of the program per unit of 


energy, demand, or per customer. Note that the terms in the ARI formula 
are not discounted, thus they are the nominal cumulative revenue impacts. 
Discounted cumulative revenue impacts may be calculated and submitted if 
they are indicated as such. Note also that the sum of the discounted 
stream of cumulative revenue impacts does not equal the LRIRIM* 


 BCRp = Benefit-cost ratio to participants 
 BCRRIM = Benefit-cost ratio for rate levels 
 BCRTRC = Benefit-cost ratio of total costs of the resource 
 BCRpa = Benefit-cost ratio of program administrator and utility costs 
 BIt = Bill increases in year t 
 Bj = Cumulative benefits to participants in year j 
 Bp = Benefit to participants 
 BRIM = Benefits to rate levels or customer bills 
 BRt = Bill reductions in year t 
 BTRC = Benefits of the program 
 Bpa = Benefits of the program 
 Cj = Cumulative costs to participants in year i 
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 Cp = Costs to participants 
 CRIM = Costs to rate levels or customer bills 
 CTRC = Costs of the program 
 Cpa = Costs of the program 
 D = discount rate 
 ∆Dgit = Reduction in gross billing demand in costing period i in year t 
 ∆Dnit = Reduction in net demand in costing period i in year t 
 DPp = Discounted payback in years 
 E = Discounted stream of system energy sales-(kWh or therms) or demand 


sales (kW) or first-year customers 
 ∆Egit = Reduction in gross energy use in costing period i in year t 
 ∆Enit = Reduction in net energy use in costing period i in year t 
 Et = System sales in kWh, kW or therms in year t or first year customers 
 FRIRIM = First-year revenue impact of the program per unit of energy, demand, or 


per customer. 
 IMP = Total discounted load impacts of the program 
 INCt = Incentives paid to the participant by the sponsoring utility in year t   First 


year in which cumulative benefits are > cumulative costs. 
 Kit = 1 when ∆EGit or ∆DGit is positive (a reduction) in costing period i in year 


t, and zero otherwise 
 LCRC = Total resource costs used for levelizing 
 LCTRC = Levelized cost per unit of the total cost of the resource 
 LCPA = Total Program Administrator costs used for levelizing 
 Lcpa = Levelized cost per unit of program administrator cost of the resource 
 LRIRIM = Lifecycle revenue impact of the program per unit of energy (kWh or therm) 


or demand (kW)-the one-time change in rates-or per customer-the change 
in customer bills over the life of the program. 


 MC:Dit = Marginal cost of demand in costing period i in year t 
 MC:Eit = Marginal cost of energy in costing period i in year t 
 NPVavp = Net present value to the average participant 
 NPVP = Net present value to all participants 
 NPVRIM = Net present value levels 
 NPVTRC = Net present value of total costs of the resource 
 NPVpa = Net present value of program administrator costs 
 OBIt = Other bill increases (i.e., customer charges, standby rates) 
 OBRt = Other bill reductions or avoided bill payments (e.g., customer charges, 


standby rates). 
 P = Number of program participants 
 PACat = Participant avoided costs in year t for alternate fuel devices 
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 PCt = Participant costs in year t to include: 
• Initial capital costs, including sales tax 
• Ongoing operation and maintenance costs 
• Removal costs, less salvage value 
• Value of the customer's time in arranging for installation, if significant 


 PRCt = Program Administrator program costs in year t 
 PCN = Net Participant Costs 
 RGt = Revenue gain from increased sales in year t 
 RLat = Revenue loss from avoided bill payments for alternate fuel in year t 


(i.e., device not chosen in a fuel substitution program) 
 RLt = Revenue loss from reduced sales in year t 
 TCt = Tax credits in year t 
 UACat = Utility avoided supply costs for the alternate fuel in year t 
 UACt = Utility avoided supply costs in year t 
 PAt = Program Administrator costs in year t 
 UICt = Utility increased supply costs in year t 
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Appendix C. 
 


Derivation of Rim Lifecycle Revenue 
Impact Formula 
Most of the formulas in the manual are either self-explanatory or are explained in the text. 
This appendix provides additional explanation for a few specific areas where the algebra was 
considered to be too cumbersome to include in the text. 
 


Rate Impact Measure 
The Ratepayer Impact Measure lifecycle revenue impact test (LRIRIM) is assumed to be the 
one-time increase or decrease in rates that will re-equate the present valued stream of 
revenues and stream of revenue requirements over the life of the program. 
 
Rates are designed to equate long-term revenues with long-term costs or revenue 
requirements. The implementation of a demand-side program can disrupt this equality by 
changing one of the assumptions upon which it is based: the sales forecast. Demand-side 
programs by definition change sales. This expected difference between the long-term 
revenues and revenue requirements is calculated in the NPVRIM The amount which present 
valued revenues are below present valued revenue requirements equals NPVRIM 
 


The LRIRIM is the change in rates that creates a change in the revenue stream that, when 
present valued, equals the NPVRIM* If the utility raises (or lowers) its rates in the base year 
by the amount of the LRIRIM' revenues over the term of the program will again equal 
revenue requirements. (The other assumed changes in rates, implied in the escalation of the 
rate values, are considered to remain in effect.) 
 
Thus, the formula for the LRIRIM is derived from the following equality where the present 
value change in revenues due to the rate increase or decrease is set equal to the NPVRIM or 
the revenue change caused by the program. 
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Since the LRIRIM term does not have a time subscript, it can be removed from the summation, 
and the formula is then: 
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Rearranging terms, we then get: 
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To download the following data in Comma-delimited format (on PCs) press "shift- left mouse button" here.


          Total                         Median     Total
     Population    Median       Sex     Age at  Fertility        Child      Elderly        
Total
Year     ('000)       Age     Ratio      Death       Rate   Dependency   Dependency   
Dependency
1971    2,240.5      27.8     102.3       72.5      2,240        0.581        0.162        
0.742
1972    2,302.1      27.9     102.0       72.8      1,966        0.564        0.160        
0.724
1973    2,367.3      28.1     101.8       72.4      1,875        0.545        0.159        
0.704
1974    2,442.6      28.3     101.5       72.0      1,769        0.524        0.158        
0.682
1975    2,499.6      28.5     101.2       72.1      1,756        0.508        0.158        
0.667
1976    2,533.8      28.9     100.9       72.6      1,690        0.492        0.160        
0.652
1977    2,569.7      29.3     100.7       72.2      1,649        0.476        0.162        
0.638
1978    2,614.0      29.7     100.6       72.5      1,630        0.459        0.164        
0.623
1979    2,663.0      30.1     100.4       72.5      1,637        0.443        0.167        
0.610
1980    2,743.2      30.4     100.2       72.8      1,615        0.431        0.169        
0.599
1981    2,823.9      30.6     100.0       73.0      1,619        0.416        0.169        
0.586
1982    2,872.9      31.0     99.8        73.5      1,664        0.405        0.171        
0.576
1983    2,905.5      31.4     99.6        73.9      1,631        0.397        0.173        
0.569
1984    2,945.6      31.8     99.5        74.1      1,661        0.392        0.176        
0.568
1985    2,974.3      32.3     99.3        74.7      1,675        0.390        0.182        
0.571
1986    3,004.1      32.8     99.1        75.0      1,631        0.386        0.188        
0.574
1987    3,050.2      33.2     99.2        75.2      1,625        0.383        0.193        
0.576
1988    3,115.4      33.6     99.2        75.5      1,611        0.380        0.196        
0.575
1989    3,197.9      33.9     99.3        75.4      1,661        0.377        0.198        
0.575
1990    3,290.8      34.1     99.4        75.7      1,693        0.377        0.199        
0.576
1991    3,373.5      34.4     99.4        76.1      1,662        0.377        0.200        
0.577
1992    3,468.4      34.7     99.4        76.3      1,676        0.377        0.200        
0.577
1993    3,567.4      34.9     99.3        76.7      1,655        0.375        0.199        
0.573
1994    3,675.7      35.1     99.3        76.3      1,638        0.372        0.198        
0.569
1995    3,777.0      35.4     99.2        76.8      1,631        0.368        0.197        
0.565
1996    3,874.3      35.7     99.2        77.0      1,590        0.364        0.196        
0.560
1997    3,948.5      36.0     99.1        77.4      1,516        0.360        0.197        
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0.557
1998    3,983.1      36.5     98.9        77.6      1,458        0.356        0.199        
0.555
1999    4,011.3      37.0     98.8        78.0      1,437        0.350        0.201        
0.551
2000    4,039.2      37.5     98.7        78.4      1,417        0.344        0.202        
0.547
2001    4,078.4      37.9     98.5        78.9      1,379        0.337        0.204        
0.541
2002    4,115.4      38.4     98.4        78.9      1,366        0.329        0.205        
0.534
2003    4,155.4      38.8     98.4        79.1      1,385        0.320        0.207        
0.527
2004    4,203.8      39.2     98.3        79.4      1,374        0.313        0.208        
0.521
2005    4,260.2      39.5     98.4        79.5      1,383        0.307        0.209        
0.516
2006    4,320.3      39.8     98.3        79.6      1,391        0.301        0.211        
0.512
2007    4,380.3      40.0     98.4        80.0      1,420        0.295        0.213        
0.507


2008    4,442.1      40.3     98.3        80.0      1,412        0.289        0.216        
0.504
2009    4,502.3      40.6     98.3        80.2      1,418        0.283        0.219        
0.501
2010    4,563.9      40.9     98.3        80.4      1,417        0.278        0.222        
0.499
2011    4,626.2      41.1     98.2        80.5      1,414        0.274        0.226        
0.499
2012    4,688.0      41.4     98.2        80.6      1,409        0.272        0.234        
0.504
2013    4,749.0      41.6     98.1        80.7      1,396        0.269        0.241        
0.508
2014    4,810.1      41.8     98.1        80.7      1,393        0.267        0.249        
0.513
2015    4,871.3      42.0     98.0        80.7      1,388        0.266        0.256        
0.519
2016    4,932.3      42.2     98.0        80.7      1,384        0.266        0.264        
0.526
2017    4,993.0      42.3     97.9        80.6      1,380        0.266        0.272        
0.534
2018    5,053.5      42.5     97.8        80.6      1,377        0.267        0.280        
0.543
2019    5,113.4      42.7     97.8        80.5      1,372        0.268        0.289        
0.553
2020    5,172.7      42.8     97.7        80.4      1,369        0.269        0.299        
0.564
2021    5,231.4      43.0     97.6        80.4      1,367        0.271        0.309        
0.574
2022    5,289.0      43.2     97.6        80.3      1,364        0.272        0.318        
0.585
2023    5,345.5      43.4     97.5        80.3      1,362        0.273        0.328        
0.596
2024    5,400.8      43.6     97.4        80.4      1,360        0.275        0.338        
0.606
2025    5,454.7      43.8     97.3        80.4      1,359        0.275        0.348        
0.617
2026    5,507.3      44.1     97.2        80.4      1,359        0.276        0.357        
0.627
2027    5,558.7      44.3     97.1        80.6      1,360        0.276        0.366        
0.636
2028    5,609.1      44.6     97.0        80.8      1,361        0.277        0.375        
0.646
2029    5,658.3      44.9     96.9        81.0      1,362        0.276        0.384        
0.654
2030    5,706.2      45.1     96.8        81.2      1,361        0.276        0.391        
0.660
2031    5,752.7      45.4     96.8        81.5      1,355        0.275        0.396        
0.664
2032    5,797.5      45.6     96.7        81.7      1,354        0.273        0.400        
0.666
2033    5,840.9      45.8     96.6        82.0      1,354        0.271        0.404        
0.668
2034    5,882.7      46.0     96.5        82.2      1,354        0.270        0.408        
0.670
2035    5,922.9      46.2     96.4        82.4      1,349        0.268        0.412        
0.673
2036    5,961.8      46.4     96.3        82.6      1,355        0.266        0.415        
0.675
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Sources:
Forecast - BC Stats, Forecast 08/06
Estimated - Statistics Canada


Notes:
All figures are as of July 1st of the year stated.
Child Dependency = Population of age 0 to 17 / Population of age 18 to 64.
Elderly Dependency = Population of age 65+ / Population of age 18 to 64.
Total Dependency = The sum of Child Dependency and Elderly Dependency.
Total Fertility Rate = Sum of age specific birth rates over all ages of child bearing period (15-49). The total number of children a
cohort of 1000 women would have if they followed the schedule of age-specific fertility for a particular year.
Sex Ratio = Number of males per 100 females.
Median Age = The age at which half the population is younger and half is older.


Last Updated: October 2008
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MESSAGE FROM THE MINISTER
Energy is a critical part of our daily lives, powering our 
households, communities and businesses.  In B.C., we 
have abundant, diverse energy resources, including 
hydroelectricity, oil, gas, coal, coalbed methane and a 
variety of clean, alternative sources.  The time has come 
to harness their enormous potential to meet our energy 
needs and generate renewed economic growth and 
prosperity for all British Columbians.


Energy for Our Future: A Plan for BC is designed to 
achieve our goal in an environmentally responsible 
way.  It is built around four cornerstones to maximize 
benefi ts for British Columbians well into the future.  
The cornerstones deliver low electricity prices and 
public ownership of BC Hydro; a secure, reliable supply 
of energy; more private sector opportunities; and 
environmental responsibility with a guarantee of no 
nuclear generation in B.C.  


Ultimately, the plan refl ects our government’s vision of 
the future for both the energy sector and the province as 
a whole -- a prosperous future, lively with opportunities 
for all British Columbians; a dynamic future, in which 
British Columbia is opened up to its full potential; a 
certain future, in which British Columbians can move 
forward with confi dence, knowing they live and work in 
the best place on earth.


Richard Neufeld


Low electricity rates and public 
ownership of BC Hydro


Secure, reliable supply


More private sector opportunities


Environmental responsibility 
and no nuclear power sources
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After fi ve decades of dramatic change, British Columbia’s 
energy sector faces new challenges and opportunities. 


Our natural gas industry has seen production more than 
double in the past 10 years. In North America and abroad, 
electric power markets are being reformed to make them more 
competitive. With these and other changes, the B.C. energy 
sector is poised for new investment, increased trade and 
regional economic growth. To realize its potential, the sector 
needs an updated plan that will guide its further development 
over the coming decade.   


The purpose of this energy policy, Energy for Our Future: A 
Plan for BC, is to build on B.C.’s strengths to help revitalize 
the provincial economy and create jobs in an environmentally 
responsible way.


Energy policy and economic policy are inextricably linked. The 
Government of British Columbia is committed to restoring a 
strong and vibrant economy with job creation in all regions 
of the province. At the same time, a healthy environment is 
recognized as one of our enduring natural assets. This plan 
builds on B.C.’s advantages, in particular our abundant energy 
resources and low electricity prices, with improvements to 
strengthen the energy sector and provide sustainable economic 
benefi ts.


B A C K G R O U N D
Energy drives the economy and makes our modern lifestyle 
possible.


British Columbians depend on energy to fuel their cars, run their 
appliances, equipment and industrial plants, and light and heat 
their homes, communities and businesses. Without a reliable 
and reasonably priced supply of energy, important industries 
such as forestry, chemicals, mining and high technology cannot 
thrive in world markets. The production and delivery of energy 
is itself a source of economic activity, employing about 35,000 
people in 2001, and generating about $2.4 billion in provincial 
revenues that support health care and other programs. While 
energy production is focused in the Northeast, Southeast, and 
on the Columbia River, development opportunities offer the 
prospect of new investment and jobs throughout the province. 


B.C. is becoming increasingly integrated with North American 
energy markets.


Historically, a strong export orientation has allowed B.C. 
energy suppliers to take advantage of economies of scale 
to develop energy resources at lower cost, for the benefi t of 
domestic consumers. Today, B.C. exports two-thirds of the 
energy it produces, including virtually all of our coal and more 
than half of our natural gas production. Most of the refi ned 
petroleum products (e.g., gasoline and home heating oil) 
we use comes from Alberta, while imported electricity helps 
meet provincial needs during periods of below-average water 
infl ows into our hydroelectric reservoirs. The net revenues 
from energy trade contribute to further energy investment and 
low electricity rates in the province. Energy exports also play a 
role in continental energy security by providing clean, reliable 
energy for consumers in the United States and Alberta.


The province enjoys a number of key energy strengths. 


B.C. has extensive reserves of coal, oil, natural gas as well as 
considerable undeveloped resources of coalbed methane (the 
gas found in coal seams), hydroelectric and alternative energy, 
such as small hydro, wood residue, ethanol/biofuels, wind and 
tidal power. In addition, BC Hydro estimates that in the order 
of 10 percent of electricity demand could be economically saved 
by 2015, through greater conservation and effi cient energy use. 
B.C. already benefi ts from a highly developed energy supply 
network, with substantial production of coal, natural gas, oil 
and hydroelectricity. Electricity rates among the lowest in 
North America are the legacy of large-scale public investment 
on the Peace and Columbia rivers that was undertaken a 
generation ago.


CHALLENGES AND OPPORTUNITIES
New energy supplies are required to meet growing demand 
and support renewed economic growth.


More energy is needed to fuel the growth that will restore B.C. 
to its position as an economic leader within Canada. Rising 
energy demands and aging facilities call for major fi nancial 
investment in plant upgrades and new energy production and 
delivery facilities. This, in turn, requires better access to energy 


E X E C U T I V E  S U M M A R Y
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resources and the timely, cost-effective development of new 
supplies. Unless domestic energy sources are developed, British 
Columbians could fi nd themselves increasingly dependent on 
imports and vulnerable to price swings. The government, faced 
with competing fi scal priorities, is looking to the private sector 
for much-needed energy development.


We have to keep electricity rates down to maintain B.C.’s 
economic advantage.


BC Hydro rates, frozen since 1996, have not changed or 
undergone a public review since 1993. With electricity costs 
rising, the rate freeze must end and BC Hydro rates must 
be independently regulated by the BC Utilities Commission 
to keep rate changes to a minimum and remove political 
interference. At the same time, B.C. will need to adapt to 
evolving market rules in the United States, if we want to 
continue earning the export revenues that contribute to our 
low power rates. These rates give B.C. industry an economic 
advantage in global markets.


Energy development and use must continue to be 
environmentally responsible.


A clean, natural environment and energy-effi cient facilities 
and equipment are also important to ensuring our long-term 
economic advantage. British Columbians are concerned about 
the environmental impacts from energy development and 
use. Energy-saving activity that reduces demand and defers 
the need for new supply is one of the most cost effective 
strategies for controlling impacts on provincial airsheds and 
watersheds. Low electricity rates, however, provide a poor 
price signal for consumers to conserve and invest in energy 
effi ciency. In general, unclear environmental standards and 
ineffi cient regulatory processes have hindered environmentally 
responsible energy development in the province.        


The energy sector is well positioned to generate new 
investment, increased trade and economic growth.


B.C.’s natural resources, talent and homegrown technology 
offer many diverse opportunities for meeting the changing 
energy needs of provincial consumers. Efforts are underway 
to make domestic electricity service even more reliable in 
support of technology industries and the new information 


economy. The outlook for increased energy trade is favourable, 
given growing US demands, especially for natural gas in power 
generation. Here at home, the private sector has demonstrated 
its ability to develop the smaller-scale generation (e.g., small 
hydro and effi cient natural gas turbines) that can locate close 
to load, avoid transmission losses and infrastructure costs, and 
provide regional economic benefi ts. To enable investment in 
the oil and gas sector, land use and pre-tenure planning, road 
upgrading and cooperation with First Nations are improving 
access to resources for exploration and development in the 
Northeast.    


Low cost hydroelectricity and effi cient regulation can help 
preserve our electricity rate advantage.  


While other jurisdictions struggle under large power debts 
and high electricity prices, B.C. benefi ts from W.A.C. Bennett’s 
vision of the hydroelectric system developed in the 1960s and 
1970s on the Peace and Columbia rivers. These heritage assets 
have an inherent value given by the difference between their 
current cost of production and what it would cost to replace 
this power in the marketplace. There are ways to secure the 
benefi ts of existing low-cost generation for B.C. consumers. 
Furthermore, performance-based regulation and negotiated 
settlements can be used to regulate BC Hydro rates effi ciently 
and encourage cost savings, so that future rate changes will be 
minimized.     


Aggressive energy saving and alternative energy development 
can better manage environmental impacts. 


For more than a decade, the province’s energy utilities, 
private energy service companies and individual consumers 
have accumulated expertise in reducing energy use through 
conservation and energy effi ciency. It is possible to design 
electricity rates to give consumers the right signals for this 
energy saving activity. We can also develop our alternative energy 
resources to provide power that is less harmful to the environment 
than conventional (large hydro, coal-fi red and natural gas-fi red) 
generation. Other countries have adopted portfolio standards 
requiring a portion of electricity supply to come from technologies 
that have a low impact on the environment.


Executive Summary


The energy sector is well 
positioned to generate new 
investment, increased trade 
and economic growth.
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S O L U T I O N S
The four cornerstones of Energy for Our Future: A Plan for BC 
are low electricity rates and public ownership of BC Hydro; 
secure, reliable supply; more private sector opportunities; 
and environmental responsibility and no nuclear power 
sources.


B.C.’s low-cost electricity will remain an important economic 
advantage during the next decade. Stable and dependable 
energy supplies will be vital not only to sustain our other 
resource industries, but also to grow the technology sector. 
Private developers, including independent power producers, 
will be key partners in the province’s energy future. We will 
build on one of North America’s best environmental records 
with effi cient regulation that holds energy producers and 
consumers accountable for their impacts.


Low electricity rates will be assured by entrenching the 
benefi ts of publicly owned assets, independently regulating 
BC Hydro rates and outsourcing services where economic.


BC Hydro ratepayers will benefi t from a legislated heritage 
contract that locks in the value of existing low-cost generation 
(heritage energy), and from the continued use of trading 
revenues to supplement domestic revenues. The BC Utilities 
Commission will conduct an inquiry and recommend the terms 
and conditions of the heritage contract legislation.  To benefi t 
ratepayers and taxpayers alike, public ownership of BC Hydro 
generation, transmission and distibution assets will continue. 
The delivery of services will be outsourced where costs can be 
reduced for consumers while maintaining quality of service. 
The rate freeze will end on March 31, 2003 and the BC Utilities 
Commission will hold a revenue requirement hearing by the 
end of 2003/04 to review BC Hydro costs. Future rate changes 
will then be determined using performance-based regulation 
and negotiated settlements.   


To promote secure and dependable energy, reliability 
standards will be maintained, new supplies will be developed 
and the BC Utilities Commission will be strengthened.    


BC Hydro will continue to establish separate lines of business 
for generation, transmission and distribution.  Distribution will 
acquire new power on a least-cost basis, subject to regulatory 


#1 A legislated heritage contract will preserve the benefi ts of BC Hydro’s existing generation.


#2 BC Hydro ratepayers will continue to benefi t from electricity trade.


#3 Public ownership of BC Hydro generation, transmission and distribution assets will continue.


#4 BC Hydro will outsource the delivery of services where costs can be reduced for electricity consumers while maintaining quality of service.


#5 The BC Utilities Commission will once again regulate BC Hydro rates.


#9 Electricity distributors will acquire new supply on a least-cost basis, with regulatory oversight by the BC Utilities Commission.


#13 The private sector will develop new electricity generation, with BC Hydro restricted to improvements at existing plants.


#15 The BC Hydro Transmission Corporation will improve access to the transmission system and enable IPP participation in US wholesale markets.


#16 The BC Utilities Commission will determine the terms and rates for this new transmission entity.


#21 New rate structures will provide better price signals to large electricity consumers for conservation and energy effi ciency.


#22 The Province will update and expand its Energy Effi ciency Act, and will work with the building industry, governments and others to improve energy 
effi ciency in new and existing buildings.


#23 The Utilities Commission Act will be amended to remove a disincentive for energy distributors to invest in conservation and energy effi ciency.


Actions that support low electricity rates and public ownership of BC Hydro:


Low electricity rates and 
public ownership of BC Hydro


Secure, reliable supply


More private sector 
opportunities


Environmental responsibility 
and no nuclear power sources         
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oversight. As part of this process, it will obtain heritage energy 
from the generation business at a rate to be determined by 
the BC Utilities Commission. The commission’s structure and 
mandate will be strengthened to support the re-regulation of 
BC Hydro and the effi cient regulation of other utilities. 


To encourage new resources, the government will develop 
requirements for exploring and developing coalbed methane 
and other unconventional hydrocarbon resources. In general, 
energy reliability will be maintained and improved through 
well-functioning natural gas markets and coordinated 
electricity planning.


A dedicated provincial offshore oil and gas team will develop 
a provincial position, work with the federal government and 
move effectively toward development of offshore oil and gas 
resources.


Before offshore development can proceed, further issues need 
to be resolved such as an agreement between the federal and 
provincial governments on an overall management regime, 
including regulatory, royalty and environmental requirements.   
The Province will also need to work with coastal communities  
and First Nations to ensure that benefi ts accrue to the areas 
where activity occurs.


Executive Summary


Actions that support secure reliable supply:


#1 A legislated heritage contract will preserve the benefi ts of BC Hydro’s existing generation.


#6 The Vancouver Island Generation Project will be reviewed to determine if it is the most cost-effective means to reliably meet Island power needs.


#7 High reliability and energy security will be maintained through well-functioning natural gas markets and coordinated electricity planning.


#8 BC Hydro distribution will operate as a separate line of business from generation.


#9 Electricity distributors will acquire new supply on a least-cost basis, with regulatory oversight by the BC Utilities Commission.


#10 Development of coalbed methane and other unconventional resources will be encouraged to provide a new source of energy supply and opportunities 
for regional economic growth.


#11 The Ministry of Energy and Mines will establish a dedicated provincial offshore oil and gas team to develop a provincial position, work with the federal 
government and move effectively toward development of the offshore resources. 


#12 The structure of the BC Utilities Commission, and its mandate in regulating BC Hydro and other energy distributors, will be strengthened.


#13 The private sector will develop new electricity generation, with BC Hydro restricted to improvements at existing plants.


#15 The BC Hydro Transmission Corporation will improve access to the transmission system and enable IPP participation in US wholesale markets.


#18 Pre-tenure and land use planning, as well as northern road improvements, are improving access to oil and gas resources.


#19 Natural gas marketers will be allowed to sell directly to small volume customers, and will be licensed to provide consumer protection.


#21 New rate structures will provide better price signals to large electricity consumers for conservation and energy effi ciency.


#22 The Province will update and expand its Energy Effi ciency Act, and will work with the building industry, governments and others to improve energy 
effi ciency in new and existing buildings.


#23 The Utilities Commission Act will be amended to remove a disincentive for energy distributors to invest in conservation and energy effi ciency.


A dedicated provincial 
offshore oil and gas team 
will develop a provincial 
position, work with the 
federal government 
and move effectively 
toward development of 
the offshore oil and gas 
resources.
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Actions that support more private sector opportunities:


#4 BC Hydro will outsource the delivery of services where costs can be reduced for electricity consumers while maintaining quality of service.


 #9 Electricity distributors will acquire new supply on a least-cost basis, with regulatory oversight by the BC Utilities Commission.


#10     Development of coalbed methane and other unconventional resources will be encouraged to provide a new source of energy supply and opportunities 
for regional economic growth.


#11 The Ministry of Energy and Mines will establish a dedicated provincial offshore oil and gas team to develop a provincial position, work with the federal 
government and move effectively toward development of offshore resources. 


#13 The private sector will develop new electricity generation, with BC Hydro restricted to improvements at existing plants.


#14 Under new rates, large electricity consumers will be able to choose a supplier other than the local distributor.


#15 The BC Hydro Transmission Corporation will improve access to the transmission system and enable IPP participation in US wholesale markets.


#17 The Ministry of Energy and Mines will provide support for continued industry investment in natural gas production over the next 10 years.


#18 Pre-tenure and land use planning, as well as northern road improvements, are improving access to oil and gas resources.


#19 Natural gas marketers will be allowed to sell directly to small volume customers, and will be licensed to provide consumer protection.


#25 Provincial processes for environmental assessment, water licensing and waste permitting are being streamlined.


#26 To allow for a fair evaluation of coal-fi red electricity projects, fi nal emission standards will be adopted for coal-fi red power plants.


To increase opportunities for the private sector, independent 
power will be developed and ongoing support will be 
provided for the oil and gas industry.


Independent power producers (IPPs) will develop new 
generation, with BC Hydro’s role limited to undertaking 
effi ciency improvements at existing facilities. A separate entity, 
BC Hydro Transmission Corporation, will operate BC Hydro’s 
publicly owned transmission system, to ensure fair access for 
all generators. Under a new BC Hydro rate structure, IPPs will 
be able to serve a portion or all of the electricity needs of large 
customers. Similarly, natural gas marketers will be free to 
sell directly to residential and small commercial natural gas 
consumers. These and other ongoing government initiatives 
in the oil and gas sector (e.g., royalty reform, pre-tenure 
planning and public-private partnerships for road upgrades) 
will support private investment and economic opportunities 
across the province.


Environmental responsibility will be assured through a 
clean energy goal, new price signals for conservation, clear 
emission standards and other strategies.


Electricity distributors will pursue a voluntary goal to purchase 
at least 50 percent of their new power supply from BC Clean 
resources that are renewable or result in a net environmental 
improvement over existing generation. New rate structures 
(stepped and time-of-use rates) will give better signals for 
energy saving activity. The government will also expand and 
update its Energy Effi ciency Act and regulations, and will 
change utility regulatory practices to remove a disincentive 
to energy effi ciency investments by utilities. The Ministries 
of Energy and Mines and Water, Land and Air Protection are 
working together on strategies to address climate change and air 
quality in sensitive airsheds. In other areas, provincial processes 
for environmental assessment, water licensing and waste 
permitting are being streamlined. To allow a fair evaluation of 


The publicly owned
BC Hydro Transmission 
Corporation will 
operate BC Hydro’s 
transmission system to 
ensure fair access for 
all generators
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Actions that support environmental responsibility:


#13 The private sector will develop new electricity generation, with BC Hydro restricted to improvements at existing plants.


#20 Electricity distributors will pursue a voluntary goal to acquire 50 percent of new supply from BC Clean Electricity over the next 10 years.


#21 New rate structures will provide better price signals to large electricity consumers for conservation and energy effi ciency.


#22 The Province will update and expand its Energy Effi ciency Act, and will work with the building industry, governments and others to improve energy 
effi ciency in new and existing buildings.


#23 The Utilities Commission Act will be amended to remove a disincentive for energy distributors to invest in conservation and energy effi ciency.


#24 The government is developing strategies to manage B.C.’s greenhouse gas emissions and air quality in threatened airsheds.


#25 Provincial processes for environmental assessment, water licensing and waste permitting are being streamlined.


#26 To allow for a fair evaluation of coal-fi red electricity projects, fi nal emission standards will be adopted for coal-fi red power plants.


the role of coal-fi red generation in B.C.’s electricity future, the 
Province will adopt emission guidelines for coal-fi red power 
plants that will allow B.C. to compete for investment with 
neighbouring jurisdictions. 


Energy consumers, private investors and B.C. communities 
will all benefi t from the plan, as it is implemented over the 
next two years.


Energy for Our Future: A Plan for BC will be fully implemented 
by 2004. B.C. consumers will enjoy low electricity rates, greater 
choice among energy suppliers and potential savings in their 
electricity and natural gas bills.  Private investors will be able 
to better access and develop new energy resources, while 
communities will reap the benefi ts of economic development 
and local environmental improvement. Taken together, the 
plan’s 26 actions will make the energy sector more resilient and 
fl exible for future changes that will serve British Columbians’ 
interests.   


Energy for Our Future: 
A Plan for BC will be 
fully implemented 
by 2004.



http://www.em.gov.bc.ca/AlternativeEnergy/bc_clean_electricity_guidelines.htm
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British Columbia’s energy sector encompasses all the people, 
facilities and equipment involved in energy production, 
delivery and consumption. The sector has been transformed 
over the past half century. Today, new challenges and 
opportunities call for an updated energy policy that will 
support renewed economic growth in the province.  


A  L O O K  B A C K
B.C.’s energy sector has changed dramatically during the 
past 50 years, with public investment in electric power and 
private development of oil, natural gas and coal resources.


In the early 1950s, energy and the provincial economy looked 
very different. The energy sector was focused on serving a 
small domestic resource economy. Energy was supplied by 
localized monopolies and power rates were relatively high. 
The next four decades saw tremendous change, from large-
scale hydroelectric development on the Peace and Columbia 
rivers and the construction of major pipelines to expanding 
oil and gas production in the Northeast, to deregulation of 
natural gas markets and the emergence of independent power 
producers. Today, B.C. enjoys a more diversifi ed economy, an 
extensive network of energy supply facilities, low electricity 
rates and the benefi ts of a more competitive, export-oriented 
energy sector.


Provincial energy policy has evolved along with these changes.


In 1980, the Province of British Columbia released its fi rst 
energy policy. An Energy Secure British Columbia sought 
to manage energy resources for a secure supply, reduce 
oil imports and conserve resources. Direct government 
intervention in energy markets, from setting natural gas prices 
to building hydroelectric facilities, was the dominant policy 
direction. At the same time, the BC Utilities Commission was 
created to provide independent oversight of energy utilities.


The 1980s witnessed a shift from government intervention to 
market determination of oil and gas prices. In 1985, natural 
gas markets were opened up and the federal government 


relinquished control of petroleum markets. A second policy 
statement, New Directions for the 1990s, appeared in 1990, 
with two new priorities - effi cient energy and clean energy; 
and two left over from the previous decade - secure energy 
and energy for the economy. The objectives of this policy were 
to make markets more competitive, send better price signals 
to consumers, encourage cleaner fuels and energy effi ciency 
and strengthen environmental standards. 


Two investigations in the mid-1990s looked at reforming the 
B.C. electricity market to make it more competitive.


At the request of Lieutenant Governor in Council, the              
BC Utilities Commission undertook an Electricity Market 
Structure Review in 1994/95. This review found that the 
driving forces for electricity reform, in particular high prices, 
did not exist in B.C. The Commission’s report recommended 
that B.C. move forward with increased competition at the 
wholesale level (e.g., private power producers selling to BC 
Hydro) and real-time pricing, which allows large power users 
to obtain their additional electricity requirements at market 
prices.1


In 1997, a BC Task Force on Electricity Reform was unable to 
agree on the components of market reform for the province. 
The head of the task force, Dr. Mark Jaccard, subsequently 
presented his own proposal for phased electricity reform.2 Dr. 
Jaccard’s suggestions included establishing an independent 
grid operator to improve (wholesale) access for competitive 
suppliers to BC Hydro’s transmission system, allowing 
non-utility suppliers to sell directly to industrial customers 
(limited retail access), and setting a portfolio standard to 
require that a percentage of power generation come from 
environmentally desirable technologies. 


Since the release of these reports, some of their suggested reforms 
have been implemented, including wholesale transmission 
access, real-time pricing for large BC Hydro customers and retail 
access for Aquila Networks Canada (formerly West Kootenay 
Power) industrial customers. Others, such as the independent 
grid operator and portfolio standard, were not acted upon.


I N T R O D U C T I O N
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In August 2001, Premier Gordon Campbell commissioned the 
Task Force on Energy Policy to provide recommendations to 
government.


After producing an interim report3 in November 2001, the 
task force consulted with stakeholders and the public. A fi nal 
report4 was submitted to the Minister of Energy and Mines 
on March 15, 2002, with 46 recommendations in the areas 
of conservation and energy effi ciency, alternative energy, 
electricity, oil and natural gas, coal and regulation. These 
recommendations support a series of policy directions that 
include developing new energy supplies, making markets 
more competitive, reforming the electricity industry, ensuring 
sound environmental decisions and harmonizing government 
regulations. Appendix 1 lists the recommendations in full and 
provides a government response in each case.


T H E  P A T H  F O R W A R D  
B.C.’s new Energy for Our Future: A Plan for BC builds on 
these past efforts with a strategic path for the energy sector.


Energy policy and economic policy are inextricably linked. 
The government is committed to restoring a strong and 
vibrant provincial economy with employment opportunities 
for British Columbians. At the same time, a healthy 
environment is recognized as one of B.C.’s important 
natural assets. The purpose of this new policy is therefore 
to build on the province’s energy strengths, in particular our 
abundant natural resources and low electricity prices, to help 
revitalize the economy and create jobs in an environmentally 
responsible way.


There are four cornerstones of B.C.’s plan:


Low electricity rates and public ownership of BC Hydro. 
Low-cost electricity will be an enduring economic advantage 
during the next decade. Legislation will entrench the benefi ts 
of our publicly owned hydroelectric power assets, and will 
ensure effi cient regulation to keep rates low, maintain 
industry competitiveness, and support economic growth.


Secure, reliable supply. Stable and dependable energy 
supplies are increasingly vital in the move to an information  
economy. To sustain our resource industries and expand 
the technology sector, energy reliability will be improved 
and energy markets will be diversifi ed, with more sources 
of supply, greater competition in electricity generation and 
enhanced customer choice.


More private sector opportunities. The private sector will be a 
key partner in the province’s energy future. New investment 
in private power production and continued high activity 
levels in the oil and gas industry will be critical to realize our 
full potential as a leading energy supplier in North America.


Environmental responsibility and no nuclear power sources. 
B.C. has a history of environmentally responsible energy 
development and one of the best environmental records 
on the continent. We continue to reject nuclear power and 
will build on our clean energy strengths with incentives for 
alternative energy development, new rate signals to encourage 
energy saving and aggressive strategies for conservation and 
energy effi ciency. 


This plan outlines actions the government will take, or has 
already initiated, to achieve these four objectives.


The plan begins by providing some background on energy 
production and use in B.C. It then describes several challenges 
and opportunities currently facing the energy sector. Next, a 
series of policy actions are outlined in support of the four 
cornerstones above. The statement ends with a summary of 
the implications of these policies for consumers, producers, 
and other participants in the sector. Readers should note that 
the plan does not address energy use in transportation, which 
is being dealt with separately through the BC Climate Change 
Plan and other initiatives underway.


Introduction


E N E R G Y � F A C T


1 British Columbia Utilities Commission, The British Columbia Electricity Market Review: Report and 
Recommendations to the Lieutenant Governor in Council, September 1995.
2 Dr. Mark Jaccard, Reforming British Columbia’s Electricity Market: A Way Forward, Final Report of the 
British Columbia Task Force on Electricity Market Reform, January 1998.
3 Task Force on Energy Policy, Strategic Considerations for a New British Columbia Energy Policy, 
Interim Report, November 2001.
4 Task Force on Energy Policy, Strategic Considerations for a New British Columbia Energy Policy, Final 
Report, March 2002.


A typical large offi ce building (20-25 stories) will 
consume 3.5 GWh of electricity per year, equal to the 


consumption of 350 households.
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Energy is a necessity for and a key driver of B.C.’s economy 
and quality of life. It contributes to the international trade 
that is responsible for most of the economic benefi ts in 
which we all share. Energy markets continue to evolve with 
pressures for change in the electricity industry. Appendix 2 
provides an overview of the B.C. energy sector. 


T H E  I M P O R T A N C E  O F  E N E R G Y
Energy fuels our daily lives.


British Columbians rely on energy to power their cars, run 
their appliances, equipment and industrial plants, and light 
and heat their homes, communities and businesses. Perhaps 
nowhere is the importance of energy more evident than in 
the case of electric power. Whereas 20 years ago the average 
home had relatively few appliances, today it has a computer, 
two TVs, a dishwasher, microwave oven, VCR and DVD player, 
among other items. New technologies such as high resolution 
TVs can consume signifi cantly more energy. Likewise, the 
typical offi ce is now equipped with computers, photocopiers, 
fax machines and other electricity-using equipment.   


Energy also drives the provincial economy.


Energy is a signifi cant input into the production of other 
resource commodities. The energy-intensive sectors of forest 
products, mining, refi ning, and chemicals together make up 
70 percent of provincial exports. These sectors, facing tough 
competition in the global marketplace, must control costs 
and increase effi ciency and productivity to maintain their 
economic advantage. 


Access to reliable, low-cost energy is also important for 
attracting and developing the technology sector in B.C. 
Technology fi rms are particularly dependent on a continuous 
supply of electricity, as shown by California’s recent energy 
crisis. The Silicon Valley Manufacturing Group has estimated 
that its almost 200 members lost more than $100 million 
during one day of rolling blackouts in June 2000.5


The energy sector itself is a major source of economic activity.


The sector as a whole (electricity, natural gas, oil and coal) 
employs about 35,000 people. Energy accounts for about four 
percent of provincial gross domestic product, the value of our 
economy’s output. 


Revenues to energy industries totaled $9.1 billion in 2000, 
and direct revenues to government exceeded $3 billion. The 
oil and gas industry, at $1.8 billion in 2000, is B.C.’s largest 
source of natural resource revenues that help to fund health 
care and education. In 2001/02, lower prices resulted in a 
decline of $650 million to the Province. Dividends, water 
rentals, and taxes from BC Hydro yield in the order of $700 
million annually. Aside from its employment and revenue 
benefi ts, energy contributes to regional development, 
primarily in the Northeast and Southeast, but increasingly 
with opportunities across the province.


T H E  R O L E  O F  T R A D E
An export orientation has allowed energy resources to be 
developed at lower cost for British Columbians.


British Columbia currently exports two-thirds of the energy 
it produces. Much of today’s network of energy production 
and delivery facilities would not exist had resources been 
developed only to serve provincial consumers. Examples 
include an extensive hydroelectric system on the Peace 
and Columbia rivers, the Duke Energy (formerly Westcoast 
Energy) pipeline bringing natural gas to Vancouver, and 
natural gas drilling in the Northeast. A strong export 
orientation has allowed the energy sector to take advantage of 
economies of scale and develop resources at lower cost. This, 
in turn, has resulted in reliable and reasonably priced energy 
service for B.C. consumers. 


B A C K G R O U N D
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Electricity trade helps ensure low power rates and reliability 
for domestic consumers.


The province’s fl exible hydroelectric system, with its large 
reservoirs for storing water, enables highly benefi cial trade in 
electricity. BC Hydro earns revenues by importing electricity 
when market prices are low and exporting electricity when 
prices are high, while at all times satisfying domestic power 
needs. The net revenues from this trade help keep provincial 
rates low and stable. 


Imports also help meet electricity requirements during times 
of reduced water infl ows into B.C. reservoirs. BC Hydro can 
earn signifi cant trading income even in low water years, when 
the province is a net importer, because of the fl exibility of 
our large hydroelectric and reservoir systems. Net trading 
revenue averaged around $100 million annually during the 
1990s.     


Our clean energy exports contribute to continental energy 
security.


B.C.’s hydro-based electricity exports offer a source of clean, 
reliable power for consumers in the United States and Alberta. 
In US markets, our natural gas displaces oil and coal used to 
generate electricity. With growing North American demand, 
especially for natural gas used in power plants, B.C. has a 
key role to play in supporting continental energy security. 
Continued integration with regional power markets will 
provide better access to reliable, low-cost electricity for our 
export customers and provincial consumers alike.      


B.C.’S E N E R G Y  S T R E N G T H S
We have extensive undeveloped energy resources for new 
supply and a signifi cant potential to further reduce energy 
use.


Discovered reserves of natural gas are suffi cient to meet 
domestic and export needs for the next decade.  Undiscovered 
reserves of natural gas, including coalbed methane, could add 


decades of new supply, but will require further exploration to 
be realized.  Coal resources, if used for electricity production 
at B.C.’s current electricity consumption rate, could last well 
over a century.


While there are considerable resources remaining for large 
hydroelectric development, many are on protected rivers. 
The potential for other renewable electricity, including small 
hydro, wood residue, wind and tidal energy, is growing over 
time as technologies improve and costs decline. In total, new 
conventional (available large hydro, natural gas-fi red and 
coal-fi red) and alternative energy resources are currently 
estimated at more than double existing generating capacity. 
In addition, BC Hydro estimates that 10 percent of total 
electricity demand could be economically saved by 2015, 
through increased conservation and energy effi ciency.


Biofuel technologies are under development to convert 
plant material such as wood waste into ethanol and other 
transportation fuels. B.C. has enough wood residue to 
produce over 300 million litres of ethanol annually. Ethanol 
is blended with gasoline and diesel fuel to add oxygenation, 
extend conventional fuel supplies and reduce transportation-
related emissions.  


A diverse, reliable energy supply network has evolved in the 
province.


The energy sector is large and diverse. It comprises 
substantial production of hydroelectricity, natural gas, coal 
and oil. Highly developed systems of pipelines and power 
lines deliver energy to domestic and export consumers. 
B.C. companies are also pursuing leading-edge alternative 
technologies, such as fuel cells, and innovative ventures in 
wind, wave and solar power.  


Electric utilities and natural gas suppliers have a proven 
record of providing reliable energy for both the provincial 
and export markets. Natural gas suppliers ensure reliability 
by upgrading production facilities and pipeline capacity 
to meet growing demand. Electricity suppliers do so by 


Background


Electricity trade helps 
ensure low power 
rates and reliability for 
domestic consumers.
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maintaining capacity and energy reserve margins (buffers of 
extra available generation and transmission), developing and 
applying short-term reliability standards, and participating in 
a western North American electricity reliability network. 


Low electricity rates refl ect major public investments in 
hydroelectric power made a generation ago.


Our electricity rates are among the lowest in North America. 
A previous generation’s investment during the 1960s and 
1970s has benefi ted all British Columbians over the past 
two decades. Today, hydroelectric facilities on the Peace 
and Columbia rivers account for approximately 75 percent 
of BC Hydro’s generating capacity. Together with its coastal 
hydroelectric and thermal power plants, these heritage assets 
produce electricity at a much lower average cost than the 
cost of new generation or prices in neighbouring markets. 


B.C.’s low electricity rates are the direct legacy of abundant 
hydroelectric resources and a fl exible power system that has 
enabled trade. 


Some jusisdictions have a legacy of public investments in 
nuclear power, which has proven to be far less reliable as an 
energy source and far more costly than B.C.’s hydro-based 
system.  


Our advantage in energy technologies offers domestic and 
export opportunities.


British Columbia profi ts from a growing alternative fuel 
industry, as well as expertise in hydroelectric power. The 
growth of fi rms such as Ballard Technologies (fuel cells) and 
Westport Innovations (natural gas vehicles) demonstrates 
our capacity for technology development. A recent survey of 
renewable energy strengths identifi ed the Pacifi c Northwest 
as having the potential to become a world leader in solar 
photovoltaics and power transmission technologies.6 This 
technological know-how can be used to develop new energy 
supplies within the province, and to generate additional 
revenues and jobs from trade. 


C H A N G I N G  E N E R G Y  M A R K E T S
Canadian natural gas markets have been deregulated since 
1985.


In 1985, the federal government and western provinces 
agreed to deregulate natural gas to allow consumers to make 
their own purchase arrangements. Since then, high-volume 
industrial and commercial consumers have been able to 
purchase directly from natural gas producers as an alternative 
to the local distribution utility. All major pipelines provide 
open access, and an interconnected North American market 
now functions with little government intervention. 


Low electricity 
rates and public 
ownership of 
BC Hydro
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Other jurisdictions have reformed their electricity markets, 
with mixed success.


Electricity market reform has taken place in a number of 
other countries, including Great Britain, Norway, Australia, 
New Zealand, Argentina, Chile, and parts of the United 
States. In Canada, Alberta and Ontario have signifi cantly 
restructured their electricity sectors. The rationale for change 
has generally been to support broader economic reforms 
(i.e., privatization), reduce electricity prices, and/or comply 
with access rules in interconnected markets. While there 
have been many successes in electricity reform, poor timing, 
inadequate planning, and a lack of regulatory foresight have 
led to diffi culties in some jurisdictions.


The extent of market reform varies in other jurisdictions.


In general, reforms are intended to reduce costs by making 
electricity markets more competitive. Integrated utility 
monopolies are typically unbundled into separate generation, 
transmission and distribution entities. In some cases, generation 
and distribution are privatized and further divided into multiple 
companies to create competition. The transmission system is 
opened up, allowing private generators to sell to the distribution 
company (wholesale access/competition). A market is usually 
established to determine competitive pricing for this power. 
Private generators may also be allowed access to the distribution 
system, so that they can sell directly to electricity consumers 
(retail access/competition). Most jurisdictions undertaking such 
reforms have had power rates signifi cantly higher than those in 
B.C.


B.C.’s electricity industry has undergone some changes over 
the past decade. 


In the late 1980s, BC Hydro began requesting new generation 
projects from independent power producers (IPPs). Access to its 
transmission system, and to Aquila Networks Canada’s system, 
was opened up in 1996. This allowed IPPs to use the transmission 
network to sell power into the export market, and BC Hydro’s 
export subsidiary (Powerex) to trade directly in US wholesale 


markets. Starting in 1998, Aquila Networks Canada offered retail 
access to industrial customers. In June 2001, at the request of the 
BC Hothouse Growers’ Association, the BC Utilities Commission 
granted approval to IPPs to access BC Hydro’s distribution 
system. Most recently, BC Hydro has been reorganizing into 
functional business units for generation, transmission, and 
distribution, in order to make its operations more transparent 
and cost-effective.


Energy for Our Future: A Plan for BC provides a measured 
response to continue improving our power market.


B.C. is not ready for, or in need of, large-scale electricity reform. 
To function properly, competitive markets require many buyers 
and sellers. Despite the recent growth in private power, the B.C. 
market is still dominated by a large Crown corporation with a 
concentration of low-cost generating assets. Moreover, our low 
power rates do not provide the same impetus for widespread 
reform as in higher-cost jurisdictions. At the same time, there are 
opportunities to introduce more competition in the development 
of new sources of electricity supply, while preserving the 
benefi ts of low-cost generation and trade revenues for provincial 
consumers. This plan includes actions to do just that. 


5 United States, National Energy Policy, Report of the National Energy Policy Development 


Group, May 2001, p. 2-8.
6 Planit Management, Compass Resource Management, and Steeple-jack Consulting, Poised 


for Profi t, Report Prepared for Climate Solutions, November 2001.
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British Columbia, enacts as follows:


Definitions


1  In this Act:
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"carbon neutral", in relation to a public sector organization for a particular period,
means that the public sector organization has complied with the obligations under
section 6 [requirements for achieving carbon neutral status] to


(a) pursue actions to minimize the relevant greenhouse gas emissions for that
period, and


(b) net those greenhouse gas emissions to zero in accordance with that
section;


"emission offset" means an emission offset, as established, approved or recognized
under the regulations for the purpose of


(a) reducing greenhouse gas emissions, or


(b) reducing atmospheric greenhouse gas concentrations through storage,
sequestration or other means;


"greenhouse gas" means any or all of carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride and any other substance
prescribed by regulation;


"Provincial government" means that part of the government reporting entity referred
to in paragraph (a) [government as reported through the consolidated revenue
fund] of the definition of "government reporting entity" in section 1 (1) of the
Budget Transparency and Accountability Act;


"PSO greenhouse gas emissions", in relation to a public sector organization, means
the PSO greenhouse gas emissions for which the organization is responsible under
the regulations;


"public sector organization" means any of the following:


(a) the Provincial government;


(b) an organization or corporation that is not part of the Provincial government
but is included within the government reporting entity under the Budget
Transparency and Accountability Act, unless excluded by regulation under this
Act;


(c) any other public organization or corporation included by regulation.


PART 1 — BC GREENHOUSE GAS EMISSIONS TARGETS


BC greenhouse gas emissions — target levels


2  (1) The following targets are established for the purpose of reducing BC greenhouse gas
emissions:


(a) by 2020 and for each subsequent calendar year, BC greenhouse gas
emissions will be at least 33% less than the level of those emissions in 2007;


(b) by 2050 and for each subsequent calendar year, BC greenhouse gas
emissions will be at least 80% less than the level of those emissions in 2007.
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(2) By December 31, 2008, the minister must, by order, establish BC greenhouse gas
emissions targets for 2012 and 2016.


(3) The minister may, by order, establish BC greenhouse gas emissions targets for other
years or periods.


Determination of 2007 baseline level


3  As soon as reasonably practicable, the minister must determine and make public the
2007 BC greenhouse gas emissions level for the purpose of section 2.


Progress reports on reducing BC greenhouse gas emissions


4  Beginning with a report on 2008 BC greenhouse gas emissions, and continuing with a
report for every subsequent even-numbered calendar year, the minister must, as soon as
reasonably practicable for each year, make public a report respecting


(a) a determination of the BC greenhouse gas emissions level for the relevant
calendar year,


(b) the progress that has been made toward achieving the targets under
section 2,


(c) the actions that have been taken to achieve that progress, and


(d) the plans to continue that progress.


PART 2 — CARBON NEUTRAL PUBLIC SECTOR


Targets for carbon neutral public sector


5  (1) Each public sector organization must be carbon neutral for the 2010 calendar year
and for each subsequent calendar year.


(2) The Provincial government must be carbon neutral for the 2008 and 2009 calendar
years in relation to its PSO greenhouse gas emissions that are directly related to public
officials travelling on public business for which the travel expenses are covered by the
consolidated revenue fund.


(3) In advance of the obligation under subsection (1), for the 2008 and 2009 calendar
years, each public sector organization must pursue actions to minimize its PSO
greenhouse gas emissions.


Requirements for achieving carbon neutral status


6  (1) In order to be carbon neutral for a calendar year, a public sector organization must


(a) pursue actions to minimize its PSO greenhouse gas emissions for the
calendar year,


(b) determine its PSO greenhouse gas emissions for that calendar year in
accordance with the regulations, and


(c) no later than the end of June in the following calendar year, apply emission
offsets in accordance with the regulations to net those emissions to zero.
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(2) In order to be carbon neutral in relation to the PSO greenhouse gas emissions
referred to in section 5 (2) [emissions related to travel] for a calendar year, the Provincial
government must


(a) pursue actions to minimize those PSO greenhouse gas emissions for the
calendar year,


(b) determine those PSO greenhouse gas emissions for that calendar year in
accordance with the regulations, and


(c) no later than the end of June in the following calendar year, apply emission
offsets in accordance with the regulations to net those emissions to zero.


Carbon neutral action reports — Provincial government


7  (1) Beginning with a report for the 2008 calendar year, and continuing with a report for
every subsequent calendar year, the minister must prepare, and make public no later
than the end of June of the following calendar year, a carbon neutral action report in
accordance with this section.


(2) The carbon neutral action reports for 2008 and 2009 must include the following:


(a) a description of the actions taken by the Provincial government in the
relevant calendar year to minimize its PSO greenhouse gas emissions;


(b) its plans to continue minimizing those emissions;


(c) a determination of the PSO greenhouse gas emissions referred to in
section 5 (2) [emissions related to travel] for the relevant calendar year;


(d) a statement of the emission offsets applied by the Provincial government in
relation to those emissions;


(e) any other information required by regulation.


(3) The carbon neutral action reports for 2010 and subsequent calendar years must
include the following:


(a) a description of the actions taken by the Provincial government in the
relevant calendar year to minimize its PSO greenhouse gas emissions;


(b) its plans to continue minimizing those emissions;


(c) a determination of its PSO greenhouse gas emissions for the relevant
calendar year;


(d) a statement of the emission offsets applied by the Provincial government in
relation to those emissions;


(e) any other information required by regulation.


Carbon neutral action reports — other public sector organizations


8  (1) Beginning with a report for the 2008 calendar year, and continuing with a report for
every subsequent calendar year, each public sector organization, other than the Provincial
government, must prepare, and make public no later than the end of June of the
following calendar year, a carbon neutral action report in accordance with this section.
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(2) The carbon neutral action reports for 2008 and 2009 must include the following:


(a) a description of the actions taken by the public sector organization in the
relevant calendar year to minimize its PSO greenhouse gas emissions;


(b) its plans to continue minimizing those emissions;


(c) any other information required by regulation.


(3) The carbon neutral action reports for 2010 and subsequent calendar years must
include the following:


(a) a description of the actions taken by the public sector organization in the
relevant calendar year to minimize its PSO greenhouse gas emissions;


(b) its plans to continue minimizing those emissions;


(c) a determination of its PSO greenhouse gas emissions for the relevant
calendar year;


(d) a statement of the emission offsets applied by the public sector organization
in relation to those emissions;


(e) any other information required by regulation.


Obligations may be combined


9  If satisfied that it is appropriate to do so, the minister may, by order, permit or require 2
or more public sector organizations to be treated as a single organization for the purposes
of this Part.


PART 3 — GENERAL PROVISIONS


Public sector organization authority in relation to emission offsets


10  Without limiting an authority provided under any other Act, but subject to the
regulations,


(a) public sector organizations may, for the purposes of this Act or for other
prescribed purposes, acquire, dispose of or otherwise deal with emission
offsets, and


(b) the Provincial government may act as agent for other public sector
organizations in exercising their authority under paragraph (a).


Making documents public


11  If a person or public sector organization is required to make a document public under
this Act, the person or public sector organization meets that obligation by making the
document available to the general public in a reasonable manner, which may include by
electronic means.


Regulations


12  (1) The Lieutenant Governor in Council may make regulations referred to in section 41
of the Interpretation Act.
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(2) Without limiting subsection (1), the Lieutenant Governor in Council may make
regulations as follows:


(a) prescribing a substance, whether it is normally gaseous or not, as a
greenhouse gas;


(b) prescribing organizations or corporations as being included within, or
excluded from, the definition of "public sector organization";


(c) respecting the form of measurement in which greenhouse gas emissions are
to be expressed for the purposes of this Act;


(d) respecting what are deemed to be BC greenhouse gas emissions and the
basis on which and the methodology by which these greenhouse gas emissions
and their levels are to be determined including, without limiting this, respecting
accounting for emission offsets in the determination of BC greenhouse gas
emissions;


(e) authorizing the minister to revise previously determined BC greenhouse gas
emission levels and establishing criteria that must be applied by the minister in
doing this;


(f) respecting what are deemed to be PSO greenhouse gas emissions for which
a public sector organization is responsible and the methodology by which these
greenhouse gas emissions and their levels are to be determined;


(g) respecting emission offsets including, without limiting this,


(i) establishing one or more systems of emission offsets,


(ii) providing authority for projects or actions to be approved as the basis
for emission offsets, including authority to establish the parameters of
emission offsets related to projects or actions,


(iii) recognizing as emission offsets for the purposes of this Act units of
systems established by other jurisdictions or organizations, and


(iv) providing when, how and to what extent emission offsets are to be
applied;


(h) providing exceptions from the obligation under section 6 [requirements for
achieving carbon neutral status] in circumstances where the relevant
greenhouse gas emissions are or are deemed to be below a threshold level;


(i) requiring reports under section 7 or 8 [carbon neutral action reports] to be
verified in accordance with the regulations;


(j) prescribing circumstances in which public sector organizations are exempt
from the reporting obligation under section 8 [carbon neutral action reports] in
relation to a calendar year;


(k) respecting the authority under section 10 [public sector organization
authority in relation to emission offsets];


(l) establishing additional reporting requirements in relation to greenhouse gas
emissions and related matters;


(m) respecting the preparation of reports required under this Act including,
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without limiting this, respecting the timing, form and content of those reports,
and respecting records that must be maintained in relation to these reports and
access that must be provided to those records;


(n) defining words and expressions used but not defined in this Act;


(o) respecting any other matter for which regulations are contemplated by this
Act.


(3) A regulation under this Act may do one or more of the following:


(a) delegate a matter to a person;


(b) confer a discretion on a person;


(c) make different regulations in relation to


(i) different matters or circumstances or different classes of matters or
circumstances, and


(ii) different public sector organizations or classes of public sector
organizations.


(4) A regulation under this Act may adopt by reference, in whole, in part or with any
changes considered appropriate, a regulation, code, standard or rule


(a) enacted as or under a law of another jurisdiction, including a foreign
jurisdiction, or


(b) set by a provincial, national or international body or any other code,
standard or rule making body,


as the regulation, code, standard or rule stands at a specific date, as it stands at the time
of adoption or as amended from time to time.


Consequential Amendment


Hydro and Power Authority Act


13 Section 32 (7) of the Hydro and Power Authority Act, R.S.B.C. 1996, c. 212, is amended
by adding the following paragraph:


(c.1) the Greenhouse Gas Reduction Targets Act; .


Commencement


14  This Act comes into force by regulation of the Lieutenant Governor in Council.


Copyright (c) 2007: Queen’s Printer, Victoria, British Columbia, Canada
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B.C. introduces carbon tax
Province is first jurisdiction in North America to have consumer-based carbon
tax


By Jonathan Fowlie and Fiona Anderson, Vancouver Sun
Published: Tuesday, February 19, 2008


VICTORIA -- Driving and other fuel-dependent activities are about to get more
expensive as British Columbia becomes the first jurisdiction in North America
to introduce a consumer-based carbon tax.


The carbon tax will apply to virtually all fossil fuels, including gasoline, diesel,
natural gas, coal, propane, and home heating fuel. B.C.'s carbon tax, the
provincial government claims, will be the most comprehensive in the world.  


However,  Finance Minister Carole Taylor vowed Tuesday that all money
collected through the new tax will be returned through a package of tax cuts
and credits.


"We have to find a way that we can work towards improving our environment,
but at the same time do it in a way that keeps our economy strong," said
Taylor, as she presented a budget that, aside from the carbon tax, commits $1
billion over four years to fight climate change.


The $37.7 billion provincial budget also
promises an additional $2.9 billion over three
years for health care spending. That brings the
total health budget to $13.8 billion for the
coming year.


Taylor said the new carbon tax will begin July 1,
starting at a rate that will have drivers paying
about an extra 2.4 cents per litre of gasoline at
the pumps.


If you drive a Prius hybrid, the government
estimates the new tax will cost you about $20
extra per year. If you have a Dodge Ram pickup
truck, that number will be closer to $68 it says.


The tax will then increase each year after that
until  2012, reaching a final price of about 7.2
cents per litre at the pumps.


After that, Taylor said, it will rest with the
government of the day to decide if the tax rate
should change any further.


"We've promised you green and today we've
delivered green," said Taylor, dressed in green
Fluevogs and a green suit for the occasion.
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"This is an important turning point for British
Columbia and we think for Canada," she added,


likening the climate-change budget measures as a "social movement."


To help people adjust to the cost of the tax -- which promises to achieve about
7.5 per cent of the government's legislated reductions by 2020 -- all British
Columbians will receive a one-time $100 cheque this June.


"We want to bring in the benefits first," said Taylor.


Corporate and personal income tax rates will drop to help make the tax
revenue neutral, and lower-income British Columbians will receive an annual
climate action credit of $100 per adult and $30 per child.


Overall, the government estimates the carbon tax will bring in revenues of
about $1.85 billion over the first three years -- all  of which it says will be
returned to businesses and individuals.


Estimates suggest businesses will pay two thirds of the carbon tax, and will
receive only one third of the refunds. By contrast, individuals are expected to
pay one third, while receiving two thirds of the credits.


The move was seen as a huge win by environmentalists, who depicted B.C. as
a leader in taking action on climate change.


"I think this is a landmark decision in North America as far as government
addressing global warming," said Ian Bruce of the Suzuki Foundation.


"The B.C. government has decided to use one of the most powerful incentives
at its disposal to reduce pollution," he added, saying he expects the move to
help spur innovation.


Lisa Matthaus of Sierra Club B.C. agreed.


"This is the budget that is going to support the significant throne speech
commitments from last year, in particular the carbon tax."


Not everyone was equally supportive.


"I think they were pretty quick to pull out the stick when it comes to
accomplishing environmental objectives," said Laura Jones, vice-president at
the Canadian Federation of Independent Business.


"We know from our surveys that over 80 per cent of business owners are
already taking action to get cleaner," she added, saying that is happening
without a tax in place.


"I don't think this is the best way to accomplish the goal of getting more
environmentally friendly," she said, explaining she would rather have seen a
greater focus on education and incentives.


Niels Veldhuis of the Fraser Institute also took issue with the plan.


"This was a lost opportunity for British Columbia in terms of improving the investment climate," he said.


"We had a real and historic opportunity to improve our investment climate, to ensure our prosperity going
forward by aggressively reducing business taxes and personal taxes."


For example top earners in B.C. pay taxes almost 50 per cent higher than their counterparts in Alberta, he
said.


Instead of reducing taxes they chose to "change the mix," he said.


Though the 2008 budget is clearly a green one, health care also figured heavily into the spending,
accounting for more than one third of overall spending.


The government says it will also reduce taxes above and beyond the carbon tax offset by $481 million over
three years.


It will also spend $787 million over four years to strengthen social services.


Following the prudence that has become a trademark of Taylor's budgets, the finance minister is putting
aside about $1 billion to deal with any surprises, such as larger than expected financial troubles in the
United States.


jfowlie@png.canwest.com


fionaanderson@png.canwest.com
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Utilities Commission Act


Demand-Side Measures Regulation


Contents
 1 Definitions
 2 Application
 3 Adequacy
 4 Cost effectiveness


Definitions


1 In this regulation:


"Act" means the Utilities Commission Act;


"bulk electricity purchaser" means a public utility that purchases electricity from the authority for resale
to the public utility's customers;


"community engagement program" means a program delivered by


(a) a public utility to a public entity either


(i)  to increase the public entity's awareness about ways to increase energy conservation and energy
efficiency or to encourage the public entity to conserve energy or use energy efficiently, or


(ii)  to assist the public entity to increase the public's awareness about ways to increase energy
conservation and energy efficiency or to encourage the public to conserve energy or use energy efficiently,
or


(b) a public utility in cooperation with a public entity to increase the public's awareness about ways to
increase energy conservation and energy efficiency or to encourage the public to conserve energy or use
energy efficiently;


"education program" means an education program about energy conservation and efficiency, and
includes the funding of the development of such a program;


"energy device" has the same meaning as in the Energy Efficiency Act;


"energy efficiency training" means training for persons who


(a) manufacture, sell or install energy-efficient products,


(b) design, construct or act as a real estate broker with respect to energy-efficient buildings,


(c) manage energy systems in buildings, or
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(d) conduct energy efficiency audits;


"energy-using product" has the same meaning as in the Energy Efficiency Act (Canada);


"expenditure portfolio" means the class of demand-side measures that is composed of all of the
demand-side measures proposed by a public utility in an expenditure schedule submitted under section 44.2
of the Act;


"low-income household" means a household whose residents receive service from the public utility and
who have, in a taxation year, a before-tax annual household income equal to or less than the low-income
cut off established by Statistics Canada for that year for households of that type;


"plan portfolio" means the class of demand-side measures that is composed of all of the demand-side
measures proposed by a public utility in a plan submitted under section 44.1 of the Act;


"public awareness program" means a program delivered by a public utility


(a) to increase the awareness of the public, including the public utility's customers, about ways to increase
energy conservation and energy efficiency or to encourage the public, including the public utility's
customers, to conserve energy or use energy efficiently, or


(b) to increase participation by the public utility's customers in other demand-side measures proposed by
the public utility in an expenditure portfolio or a plan portfolio


but does not include a program to increase the amount of energy sold or delivered by the public utility;


"public entity" means a local government, first nation, non-profit society incorporated under the Society
Act or trade union;


"regulated item" means


(a) an energy device,


(b) an energy-using product,


(c) a building design, or


(d) thermal insulation;


"school" means a school regulated under the School Act or the Independent School Act;


"specified demand-side measure" means


(a) a demand-side measure referred to in section 3 (c) or (d),


(b) the funding of energy efficiency training,


(c) a community engagement program, or


(d) a technology innovation program;


"specified standard" means a standard in any of the following:


(a) the Energy Efficiency Standards Regulation, B.C. Reg. 389/93;


(b) the Energy Efficiency Regulations S.O.R./94-651;


(c) the British Columbia Building Code, if the standard promotes energy conservation or the efficient use of
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energy;


"technology innovation program" means a program


(a) to develop a technology, a system of technologies, a building design or an industrial facility design that
is


(i)  not commonly used in British Columbia, and


(ii)  the use of which could directly or indirectly result in significant reductions of energy use or significantly
more efficient use of energy,


(b) to do what is described in paragraph (a) and to give demonstrations to the public of any results of
doing what is described in paragraph (a), or


(c) to gather information about a technology, a system of technologies, a building design or an industrial
design referred to in paragraph (a).


Application


2 (1)  This regulation applies only with respect to demand-side measures proposed by the authority.


(2)  Effective June 1, 2009,


(a) subsection (1) is repealed, and


(b) section 3 does not apply to a public utility that is owned or operated by a local government or has
fewer than 10,000 customers.


Adequacy


3 A public utility's plan portfolio is adequate for the purposes of section 44.1 (8) (c) of the Act only if the
plan portfolio includes all of the following:


(a) a demand-side measure intended specifically to assist residents of low-income households to reduce
their energy consumption;


(b) if the plan portfolio is submitted on or after June 1, 2009, a demand-side measure intended specifically
to improve the energy efficiency of rental accommodations;


(c) an education program for students enrolled in schools in the public utility's service area;


(d) if the plan portfolio is submitted on or after June 1, 2009, an education program for students enrolled in
post-secondary institutions in the public utility's service area.


Cost effectiveness


4 (1)  Subject to subsections (4) and (5), the commission, in determining for the purposes of section 44.1
(8) (c) or 44.2 (5) (d) of the Act the cost-effectiveness of a demand-side measure proposed in an
expenditure portfolio or a plan portfolio, may compare the costs and benefits of


(a) the demand-side measure individually,


(b) the demand-side measure and other demand-side measures in the portfolio, or


(c) the portfolio as a whole.
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(2)  In determining whether a demand-side measure referred to in section 3 (a) is cost effective, the
commission must,


(a) in addition to conducting any other analysis the commission considers appropriate, use the total
resource cost test, and


(b) in using the total resource cost test, consider the benefit of the demand-side measure to be 130% of its
value when determined without reference to this subsection.


(3)  In determining whether a demand-side measure of a bulk electricity purchaser is cost-effective, the
commission must consider the benefit of the avoided supply cost to be the authority's long-term marginal
cost of acquiring new electricity to replace the electricity sold to the bulk electricity purchaser and not the
bulk electricity purchaser's cost of purchasing electricity from the authority.


(4)  The commission must determine the cost-effectiveness of a specified demand-side measure proposed
in a plan portfolio or an expenditure portfolio by determining whether the portfolio is cost effective as a
whole.


(5)  If the commission is satisfied that a public awareness program proposed in a plan portfolio or an
expenditure portfolio is likely to accomplish the goals set out in paragraph (a) or (b) of the definition of
"public awareness program", the commission must determine the cost-effectiveness of the program by
determining whether the portfolio is cost-effective as a whole.


(6)  The commission may not determine that a proposed demand-side measure is not cost effective on the
basis of the result obtained by using a ratepayer impact measure test to assess the demand-side measure.


(7)  In considering the benefit of a demand-side measure that, in the commission's opinion, will increase
the market share of a regulated item with respect to which there is a specified standard that has not yet
commenced, the commission may include in the benefit a proportion of the benefit that, in the commission's
opinion, will result from the commencement and application of the specified standard with respect to the
regulated item.


[Provisions of the Utilities Commission Act, R.S.B.C. 1996, c. 473, relevant to the enactment of this
regulation: section 125.1 (4) (e)]
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Message froM the Chair
British Columbia’s Climate Action Team (CAT) was established in November 2007 to help the 
government reduce provincial greenhouse gas emissions by 33 per cent by 2020. The team’s 
mandate is threefold:


to offer expert advice to the province’s Cabinet Committee on Climate Action on the most •	
credible, aggressive and economically viable targets possible for 2012 and 2016; 


to identify further actions in the short and medium term to reduce emissions and meet the 2020 •	
target, and


to provide advice on the provincial government’s commitment to become carbon neutral by •	
2010. 


This is an extremely challenging mandate, and one the Climate Action Team has taken very seriously. 
As chair, I am honoured to work with so many exceptional individuals and grateful for their willing-
ness to share their time, energy and expertise. The 21-member team includes some of the province’s 
best minds, and we are united in the belief that we can find solutions to climate change if govern-
ments, business, the scientific and environmental communities and First Nations come together to 
support constructive actions.


I would like to express my sincere personal appreciation to all the members of the team for contrib-
uting their energy, ideas and enthusiasm. I also want to thank the government for providing us with 
this opportunity to leave a sustainable environmental and economic legacy for future generations.


Sincerely,


Cheryl Slusarchuk 
On behalf of the BC Climate Action Team
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suMMary of reCoMMendations to the  
governMent of British ColuMBia


Pricing Emissions


Government should review progress related to B.C.’s emissions targets, the impact of existing 1. 
policy measures, actions by other jurisdictions to price emissions, and key economic factors 
like the cost of oil. Based on this data and recognizing the impact of emissions pricing as a core 
policy for emissions reduction, the government should:


1.1 After 2012, if required to achieve the emissions targets, increase the British Columbia carbon 
tax in a manner that aligns with the policies of other jurisdictions and key economic factors. 


1.2 By 2012, either expand the carbon tax to cover all greenhouse gas emissions – including 
those from industrial processes – or include these additional emissions as part of a cap and 
trade system. Again, this should be done in light of progress toward B.C.’s reduction target, 
policies of other jurisdictions, and key economic factors.


Revenues from the carbon tax should continue to be offset by equivalent reductions in personal, 2. 
corporate and small business tax rates. Support for low income families should be continued.


Public EngagEmEnt and outrEach 


In collaboration with public and private partners, develop a comprehensive, multidimensional 3. 
public engagement and outreach campaign that will: 1) educate British Columbians about the 
importance of climate change and the policies that are necessary to address this issue, 2) help 
British Columbians reduce their greenhouse gas emissions in the most efficient way possible, 
and 3) make British Columbians aware of the incentives and savings available by taking action 
to address climate change.


transPortation 


To further reduce emissions from all fossil fuel-based forms of transportation, increase the 4. 
low-carbon fuel standard from 10 per cent to 15 per cent by 2020.


Introduce program and policy measures to improve the efficiency of heavy-duty vehicles, includ-5. 
ing niche-market regulation.


Remove barriers to improve the efficiency of port operations and explore such options as shift-6. 
ing traffic to off-peak hours, reducing the number of one-way truck movements, and optimizing 
the use of Prince Rupert and Vancouver Ports.


Enhance the role of rail in moving freight in B.C.7. 


Work with the other partners in the Western Climate Initiative to include emissions from air travel 8. 
in the new cap and trade system currently under development. Mandatory carbon credit pay-
ments at points of air travel to offset emissions associated with air travel could be considered 
should the proposed cap and trade system not be in place by January 2012. 
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buildings


Update B.C.’s Green Building Code at least every three years to ensure the B.C. code is a 9. 
leader among North American energy codes. 


Work with local governments on a strategy to ensure a high level of compliance with energy 10. 
codes through proper building code enforcement in all areas of the province. 


Introduce new regulations under B.C.’s Energy Efficiency Act to adopt leading North American 11. 
and international standards. B.C. should also consider portfolio standard approaches to im-
prove the energy performance of appliances and equipment. 


Require that, by 2016, all new publicly-funded buildings in the province have net-zero GHG 12. 
emissions and that by 2020 all new houses and buildings in the province have net-zero GHG 
emissions.


By no later than 2012, require all houses and buildings to have a current energy efficiency rating 13. 
or label when they are sold or transferred.


Introduce an aggressive energy efficiency and renewable energy program for houses and build-14. 
ings, combining incentive and regulatory approaches and co-ordinated across governments and 
utilities. 


EnErgy 


Build generation and transmission capacity for clean and renewable electricity generation and 15. 
create a surplus. 


Create a conservation culture to ensure energy efficiency. 16. 


Introduce policies and regulations to promote electrification in new oil and gas developments. 17. 


Accelerate carbon capture and storage deployment.18. 


industry 


Create a cap and trade system that will place a hard cap on large industrial emitters (e.g., 19. 
through partnerships such as the Western Climate Initiative) or expand the carbon tax to apply 
to all greenhouse gas emissions, including those from industrial processes by 2012. Ensure the 
method chosen is consistent with the province’s 33 per cent reduction target.


communitiEs 


Ensure that rural and remote communities have continued access to energy efficiency and clean 20. 
energy programs and incentives, and access to training to support local green jobs.


Create a regulatory regime that encourages compact, smart community development.21. 


Double the transportation mode share of cycling and walking by 2020.22. 
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Take steps to ensure that federal and provincial infrastructure funding for communities is 23. 
directly tied to demonstrated progress towards achieving complete, compact and energy-
efficient communities. 


agriculturE 


Identify and remove regulatory and institutional barriers to clean energy development in the 24. 
agricultural industry.


Work with industry to identify and implement mitigation and adaptation solutions tailored to 25. 
British Columbia’s environment and agricultural markets.


WastE 


By 2020, B.C. ends its growing dependency on disposing municipal solid waste in landfills 26. 
both here and the United States, through a strategy that is based on requiring that the 
pollution prevention hierarchy (reduce, reuse, recycle, recover, residuals management) be 
considered in waste management planning and requiring the management of waste as close 
to the source as possible. 


ForEst sEctor 


Include forests, land use, the forest-product sector, bioenergy and other renewable wood-27. 
derived bio-products in the government’s climate action strategy. This should be done with the 
involvement of stakeholders in a full assessment of mitigation options in terms of greenhouse 
gas benefits, biodiversity values and other co-benefits. 


carbon-nEutral govErnmEnt 


Amend the province’s Core Policy and Procedures Manual to emphasize that, when determining 28. 
the lowest price by a qualified bidder, the government take into account the full lifecycle cost of 
the goods or services being procured. 


Remove capital funding restrictions limiting the ability of the public-sector to fund strategic 29. 
energy retrofits that will achieve significant energy conservation, GHG reductions and operating 
cost savings.


intErim targEts


By 2012, the growth in emissions must be reversed and emissions must begin to decline signifi-30. 
cantly, to between five and seven per cent below 2007 levels.


By 2016, the decline in emissions needs to accelerate. In order to ensure that B.C.’s 2020 target 31. 
can be reached, emissions should fall to between 15 and 18 per cent below 2007 levels by 
2016.
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introduCtion
There is almost complete consensus among leading scientists that we are presenting the planet 
and ourselves with huge risks by emitting greenhouse gases. Indeed, the science of climate change 
has now advanced to the point where the evidence is overwhelming: the Earth’s climate is rapidly 
changing, mainly as a result of increases in greenhouse gases caused by human activities. 


Scientists, economists and other experts agree that, in the coming years, climate change will affect 
the most basic elements of life including access to water, food production, health and the environ-
ment. British Columbia is feeling the effects of climate change already – from the devastation of the 
pine beetle epidemic to the increasing frequency of floods and wildfire. 


However, as the independent Stern Review1 concluded in 2006, there is still time to avoid the worst 
impacts of climate change – if we take strong action now. For example, the report estimates that if 
we do not act, the overall costs and risks of climate change will be equivalent to losing 20 per cent 
of global gross domestic product (GDP), whereas the cost of early action can be limited to around 
one per cent of global GDP.


The independent Stern Review estimates that failing to 
act on climate change could result in costs and risks 
equivalent to losing 20 per cent of global GDP. By 
contrast, the report says the cost of early action can be 
limited to about one per cent of GDP.


In April 2008, Stern further strengthened his earlier conclusions by noting that the Stern Review 
had “badly underestimated the degree of damages and the risk of climate change” and clearly 
demanded immediate action.2 British Columbia has heeded this advice. The Province has taken ag-
gressive action on a wide range of fronts and, with Phase One of its Climate Action Plan, is moving 
forward to reduce emissions in every economic sector. 


The Climate Action Team sees responding to climate change as an environmental imperative. It is 
also an enormous economic opportunity for the province. While making the changes necessary to 
reduce our reliance of fossil fuels will present some costs to our economy, the economic benefits 
opened up by transitioning to a low-carbon economy are real and substantial.


1 Nicholas Stern, The Economics of Climate Change: The Stern Review  
(Cambridge: University of Cambridge Press, 2006). 


2 http://www.independent.co.uk/news/business/news/stern-warns-that-climate-change-is-far-worse-than-2006-
estimate-810488.html
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These economic opportunities are already being realized elsewhere in the world as the global econ-
omy begins to recognize the need to transition to low-carbon energy alternatives. We have only to 
look to the great success of Germany in the field of solar energy or Denmark in wind to see the huge 
opportunities that could open up for British Columbia in the future. It is imperative that our province 
begin to prepare for the realities of a global low-carbon economy as soon as possible.


The Climate Action Team’s Challenge
The provincial government has engaged an independent consultant (MK Jaccard and Associates) to 
conduct the comprehensive economic modeling required to translate climate action measures into 
actual reductions in greenhouse gas emissions. The Climate Action Team has reviewed this analysis 
(published in the Climate Action Plan – Phase One, and available online at www.livesmartbc.ca), 
which concludes that initiatives announced to date will reduce British Columbia’s emissions by 
approximately 23 million tonnes by 2020. This represents approximately 73 per cent of the way to 
the 2020 target. This means there is a gap of 27 per cent – or nine million tonnes – that the province 
must close to meet its targets. 


These figures are estimates, generated through economic modeling, which is not an exact science. 
As the Province pointed out in its Climate Action Plan, the best we can do is make realistic estimates 
based on probable assumptions. For example, B.C.’s population can reasonably be expected to 
grow to five million by 2020 but other assumptions are much less certain. Oil prices, for example, 
are difficult to predict, having ranged from about $30 a barrel to over $135 in the space of only five 
years. To ensure consistency in measuring progress, the Climate Action Team has prepared this 
report based on the same modeling methodologies used for the government’s Climate Action Plan.


The team has also used the independent modeling of MK Jaccard and Associates to estimate the 
impact of some of the key policies recommended in this report, including regulations on buildings 
and energy, incentive programs, and a continued emphasis on emissions pricing. The modeling 
suggests that these initiatives could reduce emissions by eight million tonnes by 2020. However, the 
actual amount of reduction achieved will depend on how the key policies are implemented, which 
should be determined in the light of prevailing economic circumstances and progress toward the 
2020 target. Team members are confident that, if carried out, the balance of the actions recom-
mended in this report will enable the province to meet its 2020 target.


The Climate Action Team has focused its attention specifically on closing this gap. However, it is im-
portant to note that this report also includes some policy measures, particularly related to buildings, 
communities, and forestry, that will have much longer term impacts and will not result in significant 
emission reductions by 2020. Such measures are included because the team believes these actions 
must be taken now if the province is to meet its longer term 2050 target and move toward more 
sustainable communities in the new low-carbon economy of the future. The report also includes a 
list of key policy measures that have already been taken by government related to each sector. This 
“Background – Key Government Actions To Date” sub-section is intended to provide context to the 
incremental policy recommendations included in the report.
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To meet its climate action targets, the province must 
reduce emissions by another nine million tonnes by 
2020 – over and above the initiatives in Phase One of 
the B.C. Climate Action Plan.


Because the Province’s plans to date are so comprehensive, identifying further steps and actions 
has been challenging. Adding to the challenge is the fact that many of the government’s key climate 
action policies, such as the B.C. carbon tax, are still in the early stages of implementation. We 
believe these policies need some time to work before their impacts can be assessed and appropri-
ate next steps developed. 


In addition, while we recognize the need to measure progress towards B.C.’s targets, members 
of the Climate Action Team caution against focusing too intensely on economic models that, at 
best, can provide only plausible estimates. The goal of reducing emissions – as much as possible 
wherever possible – must not be eclipsed by concerns about differing assumptions based on 
uncertain variables. 


The recommendations in this report were generated through vigorous debate and represent a bal-
ance of perspectives among Climate Action Team members whose areas of expertise range from 
sustainable community planning to corporate leadership to earth and ocean sciences.


The Key Themes 
In many cases, the Climate Action Team is recommending that the Province move forward with and 
build on the strategies and actions identified in the Climate Action Plan. For example, we strongly 
support the government’s decision to emphasize and seize the economic opportunities inherent in 
the climate action agenda. By embracing innovation and leveraging its natural advantages, British 
Columbia has a tremendous opportunity to lead and succeed in the new low-carbon economy of 
the future. 


Another theme arising in the team’s discussions involves the need to continue to engage First 
Nations peoples, in keeping with the spirit and intent of the New Relationship. First Nations’ know-
ledge of local lands, their connection to local ecosystems, and their long history of environmental 
stewardship are critical resources in the fight against climate change. As the United Nations has 
noted,3 indigenous and tribal peoples are “the human face” of the effects of global warming, and the 
traditional knowledge in their communities should be tapped in the search for answers. 


A third key theme is public engagement, which the Climate Action Team considers very important. 
Simply put, B.C. will find it easier to attain its greenhouse gas reduction targets with the support 
and participation of the people of British Columbia. Our daily habits – as consumers, as employers 
and employees, as members of geographic communities and communities of interest – will have to 
change if we truly wish to avoid the worst impacts of global warming. 


3  See http://www.un.org/Pubs/chronicle/2007/ 
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Simply put, B.C. will find it easier to attain its 
greenhouse gas reduction targets with the support and 
participation of the people of British Columbia.


Human behaviour is not an exact science. Changing our ways is never easy and what we are driving 
now, as a province, is perhaps the largest and most significant shift in public attitudes ever. We 
are attempting to alter, in the span of just a few years, behaviours that in many cases have been 
entrenched for generations. This does not mean we should set our sights lower. It does, however, 
highlight this final theme in this Climate Action Team report.


Members of the team are encouraged by the level of public discussion and debate generated since 
the introduction of the government’s climate action targets. British Columbians may not agree 
universally on all related issues, but there is no doubt that the need for climate action has become 
among the most discussed issues in our province. Further, when polled, British Columbians continu-
ally identify climate change as the most pressing environmental issue facing our province.4 It is 
critically important that the government meet its emission reduction targets. At the same time, it is 
the opinion of team members that raising awareness, mobilizing people and achieving momentum 
towards our targets can be considered a success in its own right. 


As the government pointed out in its 2008 Speech from the Throne, every molecule of carbon 
dioxide emitted into the atmosphere matters. So too does every molecule not emitted. So, even 
on a global scale, British Columbia’s actions are important. They contribute to the efforts of people 
around the world who are acting today to prevent the problem from growing even worse. 


It is critically important that the Province meet its 
emission reduction targets. At the same time, it is the 
opinion of team members that raising awareness, 
mobilizing people and achieving momentum towards our 
targets can be considered a success in its own right. 


4  Environics, Canadian Environmental Barometer, June 2008.
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As noted earlier in this report, the Stern Review has estimated that the cost of not addressing 
climate change could be equivalent to losing fully 20 per cent of global gross domestic product.5 
By contrast, the costs of mitigating climate change are likely to be a fraction of that – estimated at 
between one and two per cent of global GDP.6


These figures underline the critical importance of advancing our climate action agenda. The need 
cannot be ignored and, while we still have much work to do, British Columbia’s strong early action 
has laid a firm foundation on which we can build – and from which we hope other jurisdictions will 
take inspiration and encouragement.


5  Nicholas Stern, The Economics of Climate Change: The Stern Review  
(Cambridge: University of Cambridge Press, 2006). 


6  Nicholas Stern, The Economics of Climate Change: The Stern Review  
(Cambridge: University of Cambridge Press, 2006). Similar conclusions were made by the Intergovernmental Panel 
on Climate Change (IPCC). See Climate Change 2007: Mitigation. Contribution of Working Group III to the Four 
Assessment Report of the Intergovernmental Panel on Climate Change [B. Metz, O.R. Davidson, P.R. Bosch, R. Dave, 
L.A. Meyer (eds)], Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 
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PriCing eMissions


CAT Recommendations:
1. Government should review progress related to B.C.’s emissions targets, the 


impact of existing policy measures, actions by other jurisdictions to price 
emissions, and key economic factors like the cost of oil. Based on this data 
and recognizing the impact of emissions pricing as a core policy for emissions 
reduction, the government should:


1.1 After 2012, if required to achieve the emissions targets, increase the British 
Columbia carbon tax in a manner that aligns with the policies of other 
jurisdictions and key economic factors. 


1.2 By 2012, either expand the carbon tax to cover all greenhouse gas emis-
sions – including those from industrial processes – or include these addi-
tional emissions as part of a cap and trade system. Again, this should be 
done in light of progress toward B.C.’s reduction target, policies of other 
jurisdictions, and key economic factors.


2. Revenues from the carbon tax should continue to be offset by equivalent 
reductions in personal, corporate and small business tax rates. Support for low 
income families should be continued.


Background: Key Government Actions to Date
Introduced a revenue-neutral carbon tax “to encourage low-carbon economic development •	
while reinvesting every penny of carbon tax revenue into targeted tax cuts for individuals and 
businesses.”7 


The tax will be paid by all British Columbians, including business and industry. It applies to all •	
fossil fuels based on their greenhouse gas intensity – including gasoline, diesel, natural gas, fuel 
oil, propane and coal. 


The tax is being phased in, starting at a rate of $10 per tonne of CO2-equivalent emissions, •	
rising to $30 a tonne by 2012. In the absence of other GHG reduction strategies, it could cause 
a reduction in B.C.’s emissions of up to three million tonnes per year by 2020.


For most B.C. families, the value of income tax reductions will typically exceed the cost of the •	
carbon tax in 2008 and 2009. Lower-income families will also receive a climate action tax credit 
of $100 per adult and $30 per child per year, paid quarterly along with the federal GST credit.


7 Climate Action Plan, Phase One . See www.livesmartbc.ca
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The Province has also begun to work with other jurisdictions in the Western Climate Initiative to •	
develop a cap and trade system – a market-based mechanism that uses free market principles 
to reduce GHG emissions.


For details on these and any other existing provincial climate action initiatives, go to www.lives-
martbc.ca and consult the BC Climate Action Plan – Phase One.


thE b.c. carbon tax


The introduction of the B.C. carbon tax, effective July 2008, is a critical element in making the transi-
tion to low-carbon energy alternatives. By putting a price on carbon emissions, the tax creates new 
and powerful incentives for consumers, business and industry to change the habits and technolo-
gies that created global warming in the first place. Higher prices for higher-carbon choices also 
make greener options more commercially viable, encouraging the development of innovative new 
solutions. 


It is important to note that the tax is not intended, on its own, to “solve” global warming. It is simply 
the most effect instrument available that will, over time, support and encourage the shift we must 
make to reduce our reliance on fossil fuels. The world’s leading climate experts and a number of 
international groups, including the United Nations Intergovernmental Panel on Climate Change, 
agree that an effective response to the challenges of climate change must include pricing carbon 
emissions and making clear that the atmosphere is not a free dumping ground. 


Putting a price on carbon is probably the single most 
important thing a government can do right now. 
- Jeff Rubin, Chief Economist, CIBC World Markets, February 21, 2008


Discussion
Just as leading scientists worldwide have reached consensus on the facts and realities of global 
warming, leading economists agree that the solution must include putting a price on greenhouse gas 
emissions. As Harvard University professor N. Gregory Mankiw, a former advisor to U.S. President 
George W. Bush, wrote in a recent article in the New York Times, “Basic economics tells us that 
when you tax something, you normally get less of it. So if we want to reduce global emissions of 
carbon, we need a global carbon tax.”8


8 See Climate Change 2007: Mitigation. Contribution of Working Group III to the Four Assessment Report of the 
Intergovernmental Panel on Climate Change [B. Metz, O.R. Davidson, P.R. Bosch, R. Dave, L.A. Meyer (eds)], 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.
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Closer to home, the David Suzuki Foundation calls a carbon tax “one of the most powerful incen-
tives and tools that governments have to encourage companies and households to pollute less 
and invest in cleaner technologies and practices.”9 Members of the Climate Action Team agree 
with this assessment.


There is also a strong agreement among many in British Columbia that any carbon tax introduced 
by government must be revenue-neutral – with all proceeds “recycled” through reductions to other 
taxes. Again, the Climate Action Team agrees with this perspective.


In our view, the B.C. carbon tax, which took effect on July 1, is a critical part of the government’s 
plan to reduce greenhouse gas emissions. It applies to all GHG emissions from the combustion of 
fossil fuels that are captured in Environment Canada’s National Inventory Report. Putting a clear 
price on carbon emissions is imperative if we are to have any success in reducing emissions.


The tax is currently set at $10 per tonne of CO2-equivalent emissions with the rate set to rise by $5 a 
year to a total of $30 in 2012.


The Climate Action Team strongly supports the carbon tax and its concomitant tax reductions. 
Pricing emissions sends a signal to industry, business and consumers and encourages cleaner, 
more sustainable choices while tax reductions will help to stimulate further economic growth. For 
example, in 2009, B.C. will have the lowest personal income tax rates of any Canadian province on 
incomes up to $111,000 and income taxes will be reduced further as carbon tax revenue increases.


Although we appreciate the government’s decision to introduce the tax at a low rate and phase 
it in slowly to allow people time to adapt, we believe that higher rates will be required to achieve 
the province’s GHG reduction targets. However, we believe that this should be done in the light of 
prevailing economic circumstances and progress toward the 2020 reduction target.


The government has laid out a careful path in introducing the carbon tax in such a way that does 
not adversely affect the competitiveness of the province. The government should continue to ensure 
that tax cuts play an important role in the structure of the carbon tax and keep a keen eye both on 
how other jurisdictions are responding to climate change, and how well British Columbia business is 
able to compete internationally. With this in mind however, it remains the belief of the Climate Action 
Team that the benefits of taking action on climate change in our province far outweigh the costs of 
not acting. 


It is also imperative that the Province continue to protect low-income British Columbians by provid-
ing equitable carbon tax shifting measures, and by providing alternatives and incentives that allow 
people to make choices that will help reduce their personal greenhouse gas emissions and save 
money at the same time. 


The Climate Action Team therefore recommends that the government review progress related to 
B.C.’s emissions targets, the impact of existing policy measures, actions by other jurisdictions to 


9 http://www.davidsuzuki.org/files/climate/Briefing_Note_-_BC_Budget_2008.pdf
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price emissions, and key economic factors like the cost of oil. Based on this data and recognizing 
emissions pricing as a core policy for emissions reduction, the government should:


1.1 After 2012, if required to achieve the emissions targets, increase the British Columbia 
carbon tax in a manner that aligns with the policies of other jurisdictions and key 
economic factors.


Although the tax applies to the combustion of fossil fuels by industry, as well as personal and busi-
ness uses, it does not apply to non-combustion emissions that result from industrial processes. 
Examples of these emissions include venting of CO2 in the processing of natural gas, curing cement 
and smelting of aluminium. It is important to note that no other jurisdiction has applied a carbon tax 
to these emissions either. Nevertheless, these emissions account for about 11 per cent of British 
Columbia’s total greenhouse gas emissions. 


Given that putting a price on greenhouse gas emissions is a foundational policy for mitigating cli-
mate change, the Climate Action Team recommends that the Province should:


1.2 By 2012, either expand the carbon tax to cover all greenhouse gas emissions – includ-
ing those from industrial processes – or include these additional emissions as part of 
a cap and trade system. Again, this should be done in light of progress toward B.C.’s 
reduction target, policies of other jurisdictions, and key economic factors.


Finally, as discussed above, the Climate Action Team strongly supports the policy of tax shifting and 
the use of carbon tax revenue to fund tax reductions in other areas. As a result, the team recom-
mends that:


Revenues from the carbon tax should continue to be offset by equivalent reductions in 2. 
personal, corporate and small business tax rates. Support for low income families should 
be continued. 
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PuBliC engageMent and outreaCh


CAT Recommendations:
3.  In collaboration with public and private partners, develop a comprehensive, 


multidimensional public engagement and outreach campaign that will: 1) 
educate British Columbians about the importance of climate change and the 
policies that are necessary to address this issue, 2) help British Columbians 
reduce their greenhouse gas emissions in the most efficient way possible, and 
3) make British Columbians aware of the incentives and savings available by 
taking action to address climate change.


Background: Key Government Actions to Date
Extensive public engagement across the province including climate action summits with youth •	
and the faith community as well as symposia with key industry sectors.


Committed to establish Citizens’ Conservation Councils across the province to build a network •	
for grassroots climate action.


Introduced the LiveSmart BC Energy Efficiency Incentive Program, a broad-based initiative •	
to engage British Columbians in the fight against climate change. This three-year, $60-million 
program offers a range of new incentives for reducing energy consumption in homes and small 
businesses, including provincial sales tax exemptions on energy-efficient appliances, vehicles, 
machinery and equipment.


The Province estimates that this initial phase of LiveSmart BC will reduce greenhouse gas •	
emissions by 200,000 tonnes by 2012.


Launched the LiveSmart website, which will provide a central location for information about •	
programs that will help British Columbians make lifestyle choices that will save them money and 
help the environment.


For more on LiveSmart BC, go to www.livesmartbc.ca


Discussion
Climate change is an issue that affects every one of us, and every one of us has a role in mitigat-
ing its impacts. To reduce per capita emissions to the degree necessary to meet the Province’s 
greenhouse gas reductions targets, the Climate Action Team believes that British Columbians must 
be educated about the seriousness and urgency of the climate change issue and about the kinds of 
policies that are, and can be, developed.
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We recognize the complexities involved in motivating and achieving widespread behaviour change 
– and the limited success of past attempts to do so. However, there remains an urgent need to take 
action in this area. 


The Province’s LiveSmart program, launched in early 2008 with its first phase, the LiveSmart BC 
Energy Efficiency Incentive Program, is a good start and can be built upon. The information provided 
by the government on its livesmartbc.ca website must therefore be expanded and developed further.


The CAT also acknowledges the government’s commitment to create one or more Citizen’s 
Conservation Councils to assist British Columbians in making the changes necessary to shrink 
their carbon footprints. However, more public engagement and outreach is required. Therefore, the 
Climate Action Team is recommending that: 


In collaboration with public and private partners, develop a comprehensive, multidimen-3. 
sional public engagement and outreach campaign that will: 1) educate British Columbians 
about the importance of climate change and the policies that are necessary to address 
this issue and 2) help British Columbians reduce their own greenhouse gas emissions in 
the most efficient way possible, and 3) make British Columbians aware of the incentives 
and savings available by taking action on climate change.


This campaign must target more than British Columbians’ household and transportation-related 
emissions. It must also recognize the many roles British Columbians play – as small business owners 
and operators, as public-sector employees, as members of various industrial sectors, communities 
and groups – and leverage existing opportunities for engagement.


A potential site of public engagement exists when citizens take driver’s education courses and 
become licensed to drive in the province. In this process, the public could be educated about lower-
emissions driving techniques and about the relative emissions of different personal vehicles and 
modes of transportation.


It is also imperative that efforts to engage with British Columbians create opportunities for two-way 
dialogue, allowing citizens to participate fully in creating the necessary solutions for low-carbon 
lifestyles. This is key to the success of any public engagement campaign. In fact, the team strongly 
believes in the need to create as many opportunities for dialogue and involvement in the creation of 
climate action solutions as possible.


The campaign must take fully into account our province’s great geographic, social and cultural 
diversity, and should fully utilize both traditional and innovative communications media to effectively 
reach and resonate with all British Columbians. 


As part of this campaign, First Nations should be engaged to draw on their traditional knowledge of 
the land and environment in support of climate action.


The team also recognizes the importance of educating British Columbia’s youth about climate 
change, and recommends that climate issues be incorporated into curricula for grades K-12. 
Museums, libraries and online social marketing tools should also be used to involve youth in 
climate action. 
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transPortation


CAT Recommendations:
4.  To further reduce emissions from all fossil fuel-based forms of transportation, 


increase the low-carbon fuel standard from 10 per cent to 15 per cent by 2020.


5.  Introduce program and policy initiatives to improve the efficiency of heavy-
duty vehicles, including niche-market regulation.


6.  Remove barriers to improve the efficiency of port operations and explore such 
options as shifting traffic to off-peak hours, reducing the number of one-way 
truck movements, and optimizing the use of Prince Rupert and Vancouver 
Ports.


7.  Enhance the role of rail in moving freight in B.C.


8. Work with the other partners in the Western Climate Initiative to include emis-
sions from air travel in the new cap and trade system currently under develop-
ment. Mandatory carbon credit payments at points of air travel to offset emis-
sions associated with air travel could be considered should the proposed cap 
and trade system not be in place by January 2012.


Background: Key Government Actions to Date
Introduced legislation to adopt tailpipe emission standards equivalent to California’s. The •	
standards, which are also being adopted in many U.S. states, are designed to encourage manu-
facturers to sell more fuel-efficient vehicles.


Expanded the Scrap-It program, which provides incentives for British Columbians with older •	
(pre-1995) vehicles to switch to cleaner alternatives.


Provided provincial sales tax exemptions for hybrid and fuel-efficient vehicles, and invested in •	
cleaner transit and school buses.


Passed legislation designed to reduce the average carbon intensity of transportation fuels by at •	
least 10 per cent by 2020.


Provided ongoing support for hydrogen and fuel cell technology development.•	


Introduced a $14-billion Provincial Transit Plan designed to double transit ridership by 2020.•	


Introduced carbon pricing on fossil fuels in the form of the revenue-neutral carbon tax.•	


Started work on electrifying truck stops and ports, as part of a broader commitment to reduce •	
idling provincewide.


Provided support for anti-idling campaigns across the province.•	


The BC Transit Plan can be found at www.th.gov.bc.ca/Transit_Plan/index.html.
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Discussion
The transportation sector is the largest single source of greenhouse gas emissions in British 
Columbia, representing 36 per cent of the province’s total GHGs. This figure underlines the critical 
importance of reducing emissions from this sector, which can be attributed to the following sources:


Passenger Vehicles: 37 per cent•	


Heavy Duty Vehicles (Freight): 24 per cent•	


Off-Road: 20 per cent•	


Marine: 10 per cent•	


Air: 7 per cent•	


Rail: 2 per cent•	


The Climate Action Team is encouraged by the comprehensive suite of policies already announced 
to address emissions from transportation. These include legislation to adopt California tailpipe 
standards, low-carbon fuel legislation, the new Provincial Transit Plan, port electrification, anti-idling 
and more. They also include the introduction of emission pricing through the B.C. carbon tax, which 
will provide further incentives to reduce the use of fossil fuels in all areas, including transportation.


These are important policies that will certainly have a significant impact on transportation emissions 
in British Columbia. However, while the policies B.C. has announced to date will work to slow and 
even halt the growth of emissions from transportation, the sector is expected to remain a leading 
cause of emissions for our province.


In addition, many of the actions that must be taken to reduce transportation-related emissions in 
the long term are related to community development initiatives and will take many years to realize 
emission reduction. Indeed, to significantly reduce transportation emissions, we must fundamentally 
re-shape the way our communities are built. This will take time, commitment, and imagination. 
(Recommendations related to community development are included in the Communities section of 
this report). 


In this context, the Climate Action Team’s recommendations for passenger vehicles, freight (includ-
ing marine) and air travel are listed below.


PassEngEr vEhiclEs


To date, most of the transportation-related GHG reduction policies announced by the government 
relate to personal transportation. The Climate Action Team is confident these policies will have an 
impact on personal transportation emissions. Therefore, we are recommending expansion of one 
key existing policy: the province’s low-carbon fuel standard. Under legislation passed in 2008, fuel 
distributors will be required to measure the average global warming intensity of their products and 
reduce it over time. 


Intensity is measured on a lifecycle or well-to-wheels approach. It takes into account all emission-
creating activities related to the use and production of the fuel, including land-use changes that 







A  R e p o r t  f r o m  t h e  B . C .  C l i m a t e  A c t i o n  Te a m


M e e t i n g  B r i t i s h  C o l u m b i a ’s  Ta r g e t s


19


result from biofuel production. B.C. is targeting at least a 10 per cent reduction in the average 
carbon intensity of transportation fuels by 2020. 


Industry will determine how best to meet the standard. There are many possible paths for compli-
ance, including biofuels, electricity, hybrid vehicles, flex-fuel vehicles and fuel cells. Carbon intensity 
can also be reduced at refineries, through actions that improve efficiency and reduce on-site green-
house gas emissions. The lifecycle approach will encourage the development of biofuels with lower 
upstream emissions. These include ethanol from agricultural wastes, forest residues and perennial 
grasses. This initiative is supported by the Province’s new Bioenergy Strategy and helps to encour-
age fuel switching to less greenhouse gas-intensive forms. The Climate Action Team’s recommenda-
tion to government is:


To further reduce emissions from all fossil fuel-based forms of transportation, increase 4. 
the low-carbon fuel standard from 10 per cent to 15 per cent by 2020.


The Climate Action Team is aware of the concerns surrounding the production of corn-based ethanol 
and the competing claims of energy and food on global land resources. For this reason, while the 
team recognizes the important role that a low-carbon fuel standard can play in meeting greenhouse 
gas reduction targets, it also recommends the development and use of cellulosic ethanol as a means 
of reaching this standard. Reliance on corn-based ethanol should be avoided. 


goods movEmEnt


The efficient movement of goods is important to B.C.’s economy. At the same time, however, freight 
traffic accounts for more than half of provincial transportation emissions. While the low-carbon fuel 
standard will contribute to lowering freight emissions, actions also need to be taken to improve the 
performance and use of heavy-duty trucks and also shift freight traffic to lower-emission modes. 


Fuel is a significant cost for the trucking industry. There are a number of market-ready technologies 
that can effectively cut fuel costs and GHG emissions associated with the long-haul, oil and gas, and 
logging trucking industries, including cowling and other aerodynamic devices, auxiliary power units 
(APUs), cabin heaters, overnight engine heaters and other idle-reduction technologies. The provincial 
government could work with industry to encourage and support the adoption of these technologies.


The greater use of marine and rail transportation and the more efficient operation of B.C.’s major 
ports also offer the potential for significant reductions in greenhouse gas emissions from goods 
movement. For example, a large proportion of truck trips through Lower Mainland ports either enter 
or leave empty. Advances in information technology can be applied to better match vehicle require-
ments and supply. Congestion can also be reduced by expanding operating hours and shifting traffic 
to off-peak times. The Climate Action Team notes that B.C.’s marine ports are already taking steps 
to extend operations and recommends that the provincial government work with ports to ensure 
successful implementation.


A considerable amount of freight moves directly from ocean-going vessels to rail and then to des-
tinations across North America. However, there may also be opportunities to increase the use of rail, 
possibly through the development of an inland container port.







A  R e p o r t  f r o m  t h e  B . C .  C l i m a t e  A c t i o n  Te a m


M e e t i n g  B r i t i s h  C o l u m b i a ’s  Ta r g e t s


20


In order to achieve further greenhouse gas emissions from the freight transportation sector, the 
Climate Action Team recommends that the B.C. government:


Introduce program and policy initiatives to improve the efficiency of heavy-duty vehicles, 5. 
including niche-market regulation.10


Remove barriers to improve the efficiency of port operations, such as shifting traffic to 6. 
off-peak hours, reducing the number of one-way truck movements, and optimizing the 
use of the Prince Rupert and Vancouver Ports.


Enhance the role of rail in moving freight in B.C. 7. 


air travEl and shiPPing


Emissions from air travel and shipping are expected to account for almost 50 per cent of passenger 
transportation emissions by 2020. This projection is due in part to expected reductions from other 
areas within the transportation sector, and to a lack of alternative fuel options for aircraft.


To reduce the environmental impact of air travel and shipping in British Columbia, the Climate Action 
Team recommends that:


The B.C. government work with its partners in the Western Climate Initiative to include 8. 
emissions from air travel and shipping in the new cap and trade system currently under 
development. 


Other partners in the Western Climate Initiative include the U.S. states of Washington, Oregon, 
California, Arizona, New Mexico, Utah and Montana, and the Canadian provinces of Manitoba, 
Ontario and Quebec. Should emissions from air travel and shipping not be included in this cap and 
trade system by 2012, the team recommends using a system of mandatory carbon offsets at point of 
air travel to ensure that these emissions are adequately priced and offset. 


10 “Niche-market regulation” is a regulation that guarantees a small but growing “niche-market” for new technologies that 
are low emission but high cost. One example is the renewable portfolio standard, which provides a small but growing 
market share for renewable electricity generation like wind, solar, small hydro and geothermal. Twenty-six US states 
have a renewable portfolio standard. Another example is the California vehicle emission standard, which provides a 
small but growing market share for ultra-low- and zero-emission vehicles. Because other states have adopted the 
California vehicle standard, it now covers over 35 per cent of the U.S. market.
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Buildings


CAT Recommendations:
9. Update B.C.’s Green Building Code at least every three years to ensure B.C.’s 


code is a leader among North American energy codes. 


10. Work with local governments on a strategy to ensure a high level of compli-
ance with energy codes through proper building code enforcement in all areas 
of the province. 


11. Introduce new regulations under B.C.’s Energy Efficiency Act to adopt leading 
North American and international standards. B.C. should also consider port-
folio standard approaches to improve the energy performance of appliances 
and equipment. 


12. Require that, by 2016, all new publicly-funded buildings in the province have 
net-zero GHG emissions and that by 2020 all new houses and buildings have 
net-zero GHG emissions. 


13. By no later than 2012, require all houses and buildings to have a current energy 
efficiency rating or label when they are sold or transferred.


14. Introduce an aggressive energy efficiency and renewable energy program for 
houses and buildings, combining incentive and regulatory approaches and 
co-ordinated across governments and utilities.


Background: Key Government Actions to Date
Introduced new Green Building Code requirements to increase energy and water efficiency.•	


Developed a new Energy-efficient Buildings Strategy that complements the BC Energy Plan.•	


Introduced legislation requiring that all official community plans and regional growth strategies •	
include greenhouse gas emission reduction targets, policies and actions.


Began work on a plan to install solar roofs on 100,000 residential and commercial buildings by •	
2020.


Introduced a range of new energy efficiency programs, including energy performance labeling •	
for buildings and targets for energy-efficient lighting.


Information about greening the BC Building Code can be found at  
www.housing.gov.bc.ca/building/green/
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Discussion
National inventory estimates suggest that space and water heating in our buildings contributes 
12 per cent of the province’s total GHG emissions. 


However, this estimate does not account for all the emissions we may commonly associate with 
buildings. For example, buildings also consume a significant proportion of electricity for their 
operations. There are also emissions associated with the construction, maintenance, demolition, 
transportation and disposal of building materials. 


Action needs to be taken in this sector not only to help meet the province’s 2020 target, but also to 
put the province on a path to the green communities needed to reach the 2050 target. The Climate 
Action Team’s recommendations for this sector are in two categories: new buildings and existing 
buildings.


nEW buildings


Houses and other buildings last for many years, so design and construction decisions made today 
will still be affecting energy use and emissions in 2020 and 2050. It is also far more economic to 
include energy efficiency in a new building than to renovate later. 


B.C.’s new Green Building Code requires new houses to meet the EnerGuide 77 standard or 
equivalent, and requires large buildings to meet or exceed ASHRAE 90.1 (2004). ASHRAE 90.1 is 
an existing North American standard for energy efficiency in buildings that is updated on a regular 
cycle. The 2007 edition was recently published and ASHRAE is targeting a 30 per cent improvement 
for the 2010 version. ASHRAE is currently aiming for a net-zero energy building standard by 2020.


LEED also includes minimum energy efficiency requirements. Currently, LEED requires that the de-
sign energy consumption of the building be at least 25 per cent better than Canada’s Model National 
Energy Code for Buildings, or 18 per cent better (on an energy cost basis) than ASHRAE 90.1 (1999). 


Having a strong green building code in place will not only help us meet greenhouse gas reduction 
targets, but will also create a competitive advantage for the future of our architectural, engineering, 
and building industry.


Therefore, the Climate Action Team recommends that B.C.:


Update the Green Building Code at least every three years ensure B.C.’s code is a leader 9. 
among North American energy codes. 


The energy efficiency requirements for commercial and multi-storey residential new buildings should 
be at least equivalent to the requirements of LEED. Energy efficiency requirements for housing 
should be at least equivalent to EnerGuide 80 by 2010 and should exceed EnerGuide 90 by 2020. 


The labeling requirement (Recommendation 13 below) will require that the energy performance of 
all new houses and buildings be verified by third parties. This will help ensure compliance with the 
Green Building Code as well as address local government capacity concerns by enabling the use of 
independent verifiers. In addition, the government should:
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Work with local governments on a strategy to ensure a high level of compliance with 10. 
energy codes through proper building code enforcement in all areas of the province.


aPPliancEs and othEr EquiPmEnt


Appliances and equipment use significant amounts of energy and contribute significant quantities 
of greenhouse gases. To reduce these emissions, the Climate Action Team recommends that the 
Province:


Introduce new regulations under B.C.’s Energy Efficiency Act to adopt leading North 11. 
American and international standards. B.C. should also consider portfolio standard ap-
proaches to improve the energy performance of appliances and equipment. 


Appliance and equipment standards should meet Energy Star requirements and target products that 
contribute significantly to greenhouse gas emissions in buildings, especially space and water heating 
equipment. An energy efficiency portfolio standard would require appliance manufacturers to meet 
minimum energy standards for key product lines (e.g., refrigerators) and to sell increasingly efficient 
products over time.


nEt-zEro Emission homEs and buildings


A net-zero emissions building is characterized by significant reductions in fossil fuel use, with the 
remaining net energy needs met from community-based or on-site, renewable and waste energy 
resources. In order to get to net-zero emissions, new houses and buildings could either incorporate 
on-site, zero emission energy supplies or meet their energy needs from clean energy sources. This 
is preferred to a shift toward grid-supplied, baseboard electric heating, given electricity conserva-
tion targets. 


The resource availability of renewable and waste energy resources will vary by region. In addition, 
the feasibility of achieving net-zero emissions may vary by building types, land-use patterns and 
other factors that are specific to individual communities.


Given the potential of the net-zero approach to reduce B.C.’s greenhouse gas emissions, the Climate 
Action Team recommends that the Province:


Require that, by 2016, all new publicly-funded building in the province should be required 12. 
to have net-zero GHG emissions and that by 2020 all new houses and buildings in the 
province have net-zero GHG emissions.


Existing buildings


Most of our current buildings will still be around in 2020 and 2050. Improvements to these buildings 
will help save money and can improve indoor air quality, thus adding health benefits in the process 
of reducing emissions. To support and help accelerate the move to more energy-efficient buildings, 
the Climate Action Team recommends that the Province:


By no later than 2012, all houses and buildings should be required to have a current 13. 
energy-efficiency rating or label when they are sold or transferred.
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Making energy performance information available will provide incentives for owners to upgrade 
energy efficiency, and provide buyers with the basis for informed choices. 


Energy performance ratings for buildings will also enable a wide range of other policies, in the same 
way that efficiency ratings for appliances enabled programs like BC Hydro’s Power Smart and the 
Environmental Protection Agency’s Energy Star system.


To further support efficiency upgrades for existing homes and buildings, the Climate Action Team 
also recommends that government:


Introduce an aggressive energy efficiency and renewable energy program for houses 14. 
and buildings, combining incentive and regulatory approaches and co-ordinated across 
governments and utilities. 


Elements of this initiative could include: 


an expanded LiveSmart BC: Efficiency Incentive Program targeted to homes, apartment build-•	
ings and small businesses.


align and expand utility demand side management programs with Energy Plan objectives and •	
recent changes to the BC Utilities Commission Act to enable utilities to facilitate and fund 
enhanced incentive and finance programs for conservation.


a new home program that supports voluntary adoption of new standards (e.g., EnerGuide 85) •	
in advance of regulatory requirements, including one or more of local government incentives or 
requirements, variable utility hook-up fees, or direct financial rebates to builders.


a high-performance program for commercial/multi-residential/institutional buildings that pro-•	
vides incentives closer to the cost of new energy production.


new financing mechanisms for residential and commercial building retrofits, potentially including •	
utility bill financing, revolving funds, and the use of local improvement charges.


promotion of “improvement mortgages” for home buyers to access capital for energy efficiency •	
improvements with long-term amortization periods, building upon CMHC mortgage insurance 
refunds for efficient homes.


a requirement that major renovations of existing commercial and multi-storey residential build-•	
ings to meet energy efficiency standards (e.g., at least the LEED prerequisite).


restructuring property tax assessments to remove disincentives (or provide credits) for energy •	
efficiency and on-site or district renewable energy so that strategies such as solar do not add to 
the assessed values of homes for property taxes.


funding for the inclusion of renewable energy technologies in buildings.•	
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energy


CAT Recommendations:
15. Build generation and capacity for clean and renewable electricity generation 


and create a surplus. 


16. Create a conservation culture to ensure energy efficiency. 


17. Introduce policies and regulations to promote electrification in new oil and gas 
developments. 


18. Accelerate carbon capture and storage deployment.


Background: Key Government Actions to Date
Introduced the new •	 BC Energy Plan: A Vision for Clean Energy Leadership, which includes the 
following key climate action elements: 


the Province will be electricity self-sufficient by 2016  »


all new electricity generation projects will have zero-net greenhouse gas emissions  »


all routine flaring at oil and gas producing wells and production facilities will be eliminated by  »
2016 with an interim goal of reducing flaring by 50 per cent by 2011 


clean or renewable energy will continue to account for at least 90 per cent of total generation »


zero greenhouse gas emissions will be allowed from any coal thermal generation facilities  »


BC Hydro will acquire 50 per cent of its incremental electricity needs through conservation by  »
2020. 


Introduced the Remote Community Clean Energy Program to support clean alternative energy •	
and energy efficiency solutions.


Provided support for alternative energy development in areas such as wind and tidal power.•	


Launched the BC Bioenergy Strategy to encourage research and development in areas such as •	
wood-waste cogeneration, biofuel production and wood pellet production.


The BC Energy Plan can be found at www.energyplan.gov.bc.ca/


Discussion
B.C.’s energy sector invests billions of dollars in the province every year and, in 2006, made over $2 
billion in payments to the government through royalties and other fees. Key segments of the sector 
include electricity generation and oil and gas supply, but the sector extends to refineries and coal 
mining as well. Alongside the sizeable economic benefits are sizeable greenhouse gas emissions: 
the energy sector accounts for about 20 per cent of B.C.’s total emissions. 
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grEEn PoWEr


B.C. is already a major energy exporter, producing more than four times the natural gas it uses and 
exporting wood pellets to Europe to provide renewable energy. Despite abundant resources, this is 
not the case for electricity.


The Climate Action Team supports the aggressive conservation targets and demand management 
measures being undertaken by the power utilities, particularly the smart meter initiative in the 
province’s Climate Action Plan. Beyond using electricity wisely in current applications, some of 
the best opportunities to reduce emissions involve using electricity in new applications, such as in 
electric vehicles and electrified oil and gas facilities, or exporting clean electricity to neighbouring 
jurisdictions at premium prices. To maximize these benefits, B.C. needs to develop and use its green 
electricity resources to the fullest extent, and add transmission infrastructure to integrate those 
resources, consistent with sustainability criteria. At the same time, it must take steps to further 
reduce emissions associated with the production of fossil fuels.


markEt contExt


BC Hydro operates within the Western Electricity Coordinating Council (WECC), the largest and 
most diverse area covered by the North American Electricity Reliability Council (NERC). The market 
area extends from Canada (including B.C. and Alberta) to Mexico and is characterized by significant 
north-south transmission inter-ties between British Columbia and the United States. These allow for 
the movement and trade of large volumes of electricity according to regional supply and demand. 


Within this market there are many opportunities. For example, California is driving a growing market 
for renewable power with its legislated Renewables Portfolio Standard Program (RPS). It requires 
electricity retailers to purchase at least 20 per cent of supply from renewable resources by 2010.11 
The state government is actively considering increasing that requirement to 33 per cent by 2020. To 
meet the 2010 target, California needs to add 20,000 to 30,000 gigawatt hours (GWh) of new renew-
able electricity to its grid. To meet the potential 2020 target, the state would likely need to add an 
additional 40,000-50,000 GWh. The cap and trade system being designed with B.C.’s WCI partners 
will also create a market for renewable electricity.


rEsourcE PotEntial


B.C. is well positioned to take advantage of emerging opportunities in this sector and may be in a 
position to help other jurisdictions meet their demand for clean and renewable sources of energy. 
The province has a wealth of green power potential including hydro, biomass, wind, solar, and ocean 
resources that are yet to be developed. At the same time, it is anticipated that demand for clean 
hydroelectric and renewable power will continue to grow here at home as our economy grows and 
may accelerate in the future as our reliance on fossil fuels for transportation begins to diminish. 
Increased demand for clean electricity will certainly result as new technologies like plug-in hybrid 
vehicles come into the market, for example. Clean energy targets that exceed self-sufficiency by 


11 In 2004, 10 per cent of California’s electricity generation came from renewable resources.
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2016 (2007 Energy Plan) would increase the certainty of achieving our emission-reduction goals and 
the resulting surplus could exported.


As result, the Climate Action Team recommends that British Columbia:


Build generation and transmission capacity for clean and renewable electricity generation 15. 
and create a surplus. 


This would likely involve identifying key green power transmission corridors to the best areas for 
green power development and prioritize these developments, including the development of needed 
transmission infrastructure. The Climate Action Team also suggests that the B.C. government extend 
and expand the existing Innovative Clean Energy Fund as a means of encouraging alternative clean 
energy technologies in the province.


Of course, it will also be important to continue to use demand side management techniques to 
help conserve energy and avoid waste. Programs like BC Hydro’s Power Smart should therefore be 
continued and other such strategies developed. As a general direction for the future, the Climate 
Action Team recommends that the Province continue to implement strategies and programs that will: 


Create a conservation culture to ensure energy efficiency.16.  


There can be little doubt that electrification does present some significant opportunities for green-
house gas reduction in our province. New oil and gas developments in particular lend themselves 
very well to electrification in the field, as well as in gathering and processing facilities. Larger new 
developments have the scope and scale to permit electricity distribution or transmission lines to be 
connected, eliminating the need for natural gas-driven compressors, pumps and equipment. The 
Climate Action Team therefore recommends that the Province:


Introduce policies and regulations to promote electrification in new oil and gas 17. 
developments.


Encouraging carbon caPturE and storagE


The final Climate Action Team recommendation for this sector involves the capture and storage of 
carbon. As noted previously, applying the carbon tax to formation gas emissions will create new 
incentives for producers to capture and store carbon emissions. Beyond creating a value chain 
for CO2 in the province, however, including costly physical infrastructure requirements, several 
key policy determinations are needed to enable carbon capture and storage (CCS.) These include 
developing rules for accessing storage, and for assigning long-term liability for storage. 


Closing these policy gaps as soon as possible is essential to the timely deployment of CCS in British 
Columbia. Therefore, the Climate Action Team recommends that the government help to:


Accelerate carbon capture and storage deployment.18. 
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industry


CAT Recommendation:
19. Create a cap and trade system that will place a hard cap on large industrial 


emitters (e.g., through partnerships such as the Western Climate Initiative) 
or expand the carbon tax to apply to all greenhouse gas emissions, including 
those from industrial processes by 2012. Ensure the method chosen is consist-
ent with the province’s 33 per cent reduction target.


Background: Key Government Actions to Date
Introduced the Greenhouse Gas Reduction (Cap and Trade) Act, which allows the province to •	
regulate GHG emissions for various types of industry. The Province has also started work with 
partners in the Western Climate Initiative to develop a regional market-based cap and trade 
system.


Began work with industry partners to encourage investment in leading edge technologies and •	
processes to support environmentally sustainable growth and development.


Discussion
The Climate Action Team recognizes the significance of the carbon tax and cap and trade system 
already announced by the B.C. government as a greenhouse gas reduction strategy for industry. 
Cap and trade systems are already in place and working in many jurisdictions around the world, and 
market-based emission reductions strategies such as cap and trade have been shown to help drive 
the lowest-cost emission reductions possible. Therefore, the Climate Action Team recommends that 
the government:


Create a cap and trade system that will place a hard cap on large industrial emitters (e.g., 19. 
through partnerships such as the Western Climate Initiative) or expand the carbon tax to 
apply to all greenhouse gas emissions, including those from industrial processes by 2012. 
Ensure the method chosen is consistent with the province’s 33 per cent reduction target.


Beyond industrial emissions from burning fossil fuels, some industries have “process” emissions. 
These emissions result from the specific processes involved in producing goods such as cement and 
aluminum. They also include carbon dioxide released during natural gas processing. B.C.’s industrial 
process emissions, also called fixed process emissions, total approximately seven MT, or about 11 
per cent of total greenhouse gas emissions.


Given that putting a price on greenhouse gas emissions is a foundational policy for mitigating 
climate change, the Climate Action Team recommends, as noted previously, that by 2012 the 
province should either expand the carbon tax to cover industrial process emissions or include 
these emissions as part of a cap and trade system. 
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These process emissions are directly tied to the underlying industrial process, and are not affected 
by the industry’s choice of fuel. For a given industrial process, the options for reducing emissions 
may be limited to carbon capture and storage, or implementing advanced or alternative processes. 


Given the close link between process emissions and specific industrial technologies – technologies 
used by competing facilities around the world – the Climate Action Team recommended in the Energy 
section of this report that carbon capture and storage deployment be facilitated and accelerated.
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CoMMunities


CAT Recommendations:
20. Ensure that rural and remote communities have continued access to energy 


efficiency and clean-energy programs and incentives, and access to training to 
support local green jobs. 


21. Create a regulatory regime that encourages compact, smart community 
development.


22. Double the transportation mode share of cycling and walking by 2020.


23. Take steps to ensure that federal and provincial infrastructure funding for 
communities is directly tied to demonstrated progress towards achieving 
complete, compact and energy-efficient communities. 


Background: Key Government Actions to Date
Introduced legislation encouraging and supporting the development of compact communities to •	
help reduce energy and servicing costs, increase opportunities for people to walk and cycle and 
work, and reduce greenhouse gas emissions.


Provided assistance to local governments for energy-efficiency, sustainable land-use planning, •	
community energy planning and greenhouse gas emission reduction initiatives.


Developed Towns for Tomorrow, a program that supports communities with populations of •	
5,000 or less in meeting sustainability challenges.


Launched the Green City Awards to recognize excellence in livability, climate action and innova-•	
tion by local governments across B.C. 


Discussion
In the context of climate action, communities play a key role in issues related to land use, density 
and urban form, and also in areas related to values, attitudes and behaviour change. Both of these 
are crucial to medium- and long-term GHG emission reduction. British Columbia will not be able to 
achieve its long-term (2050) goals by adding mitigation (and adaptation) measures to an essentially 
unsustainable underlying development path. Instead we need to change direction and adopt an 
inherently low emission development pathway. Only if this can be accomplished can we get to the 
extremely low emission reductions targets set for 2050. 


Emissions will be very significantly affected by decisions we make about how we design our com-
munities and organize human activities. Changes in land use, density and urban form that help 
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reduce emissions are essential to any strategy that will change the development path, because they 
change the underlying drivers of emissions. 


Denser urban developments, for example, require less energy to heat and cool, and require less 
transportation energy to move people around. These are not savings achieved by adding more 
efficient technology or behaviour change to pre-existing energy uses; they are inherently lower 
emission activities. When combined with the mitigation and adaptation measures that will help 
achieve the province’s shorter-term emission goals, they offer the potential of achieving much 
lower emission futures. 


The Province has already started to move in this direction, and has a wide range of strategies in 
place to support the development of greener communities. The Climate Action Team supports these 
initiatives and recommends they be built upon. 


The other critical component of large-scale changes in emissions is behavioural change. Changes in 
how people think about and use energy are likely to be a necessary part of achieving our long-term 
climate goals, both with respect to changes in energy using behaviours themselves and also with 
regard to acceptance of the kinds of policy measures required to achieve other savings (e.g. the 
changes in land use or urban form discussed above). 


While the major effect of these two areas of climate action will occur in the post-2020 period, it is 
essential that they be started now, since fundamental change in both underlying infrastructure and in 
human attitudes and behaviours have long lead times. We need to begin now to make the changes 
that will give rise to more sustainable development pathways in the future.


Most such work to-date has focused on specific mitigation (and adaptation) measures. Research 
done for the Intergovernmental Panel on Climate Change has shown an inherently low emission 
pathway is a sustainable development pathway. We therefore have the opportunity to develop routes 
to the future that will not only result in very significantly lower-emissions, but also contribute to other 
environmental, social and economic goals.


Paying attention to the underlying development path offers the potential for the kinds of transformative 
changes in emission-causing activities that will be required to achieve climate-change goals around 
the world. It also allows us to connect our climate-change goals to the larger sustainability agenda.


Since the focus of the CAT report is emission reduction to 2020, we have only begun to articulate the 
outlines of what might be involved in these longer-term issue areas. Much further work is needed.


In the meantime, to build on existing government initiatives that seek to encourage green commun-
ities, the Climate Action Team is recommending action in the following areas:


rural and rEmotE communitiEs


Rural and remote communities differ significantly from urban centres, however both areas can make 
significant contributions and benefit from taking action on climate change.


With the growing demand for greener solutions, B.C.’s rural communities have a wealth of opportun-
ities to develop clean energy from renewable sources such as micro-hydro, biomass, geo-thermal 
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and geo-exchange. (list of opportunities to be integrated) Investments in these areas can create 
more jobs – and more local, sustainable jobs – than traditional energy supply projects. Recognizing 
this fact, the Climate Action Team recommends that the Province:


Ensure that rural and remote communities have continued access to energy efficiency 20. 
and clean energy programs and incentives, and access to training to support local 
green jobs.


rEgulation


British Columbia’s existing regulatory system can create disincentives and barriers to compact, 
smart community development. Unfortunately, far too often, development patterns result in urban 
sprawl that creates an unnecessary increase in transportation-related greenhouse gas emissions. 
Therefore, the Climate Action Team recommends that the Province:


Create a regulatory regime that encourages compact, integrated and smart community 21. 
development.


tools to PromotE grEEn dEvEloPmEnt


Green Communities legislation introduced in 2008 requires local governments to include GHG 
reduction targets and strategies in their community plans and regional growth strategies by 
2010/2011, and enables local governments to encourage green development through reduced 
development cost charges and other measures. Government should provide additional flexibility 
and tools to local governments to enable them to set and meet more aggressive GHG reduction 
targets. These could include:


Enabling local governments to use local improvement charges and other innovative financing •	
mechanisms to support energy efficiency and clean-energy projects, such as district energy 
systems;


Removing regulatory and institutional barriers to district energy systems•	


Enabling local governments to go beyond the provincial Green Building Code to include energy •	
efficiency and clean-energy requirements to meet local objectives.


altErnativE transPortation inFrastructurE 


Alternatives to passenger vehicle travel include not just transit but walking and cycling. In fact, 
walking is the fastest growing mode of transportation in Vancouver. The Province has announced 
a $14-billion plan to double transit ridership. Significant investments in cycling and pedestrian 
infrastructure are also needed. This is particularly the case in smaller communities outside the Lower 
Mainland. Therefore, the Climate Action Team recommends that B.C.:


Double the transportation mode share of cycling and walking by 2020. 22. 
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inFrastructurE Funding


Federal and provincial governments provide hundreds of millions of dollars to support local govern-
ment investments in infrastructure. The CAT recommends that government:


Take steps to ensure that federal and provincial infrastructure funding for communities is 23. 
directly tied to demonstrated progress towards achieving complete, compact and energy-
efficient communities. 


Progress should be measured against performance targets for sustainable community development 
that differentiate between larger centres and smaller, rural communities.
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agriCulture


CAT Recommendations:
24. Identify and remove regulatory and institutional barriers to clean energy de-


velopment in the agricultural industry.


25. Work with industry to identify and implement mitigation and adaptation 
solutions that are tailored to British Columbia’s environment and agricultural 
markets.


Background: Key Government Actions to Date
Hosted an Agriculture Climate Action forum in 2007 to identify key issues. This forum led to the •	
development of an agricultural Climate Action Initiative project, which will include an agricultural 
climate change action plan. 


Began exploring, in partnership with industry, opportunities such as anaerobic digestion to both •	
reduce GHGs and recapture energy from agricultural waste. 


For more on agriculture policy, The Agriculture Plan: Growing a Healthy Future for B.C. Families can 
be found at www.al.gov.bc.ca/Agriculture_Plan.


Discussion
The agriculture sector currently contributes approximately four per cent of B.C.’s greenhouse gas 
emissions. At the same time, it has considerable clean energy potential, particularly in light of the 
Province’s new Bioenergy Strategy. As we move to a low-carbon economy, the sector is expected 
to become an important producer of carbon offsets. However, in the current environment, regula-
tory and institutional barriers can inhibit the adoption of economically feasible on-farm renewable 
electricity and non-food crop fuel production. Therefore the Climate Action Team recommends that 
the Province:


Identify and remove regulatory and institutional barriers to clean energy development in 24. 
the agricultural industry.


Agricultural management approaches to livestock, soils, and manure can mitigate GHG emissions. 
However, the agricultural industry in B.C. is extremely diverse and faces a wide range of challenges 
and opportunities that vary by region and industry sub-sector. The Climate Action Team recognizes 
the complexity of the agricultural sector in B.C. and therefore recommends that the Province:


Work with industry to identify and implement mitigation and adaptation solutions that are 25. 
tailored to British Columbia’s environment and agricultural markets.
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Waste


CAT Recommendation:
26. By 2020, B.C. ends its growing dependency on disposing municipal solid waste 


in landfills both here and the United States through a strategy that is based 
on requiring that the pollution prevention hierarchy (reduce, reuse, recycle, 
recover, residuals management) be considered in waste-management planning 
and requiring the management of waste as close to the source as possible. 


Background: Key Government Actions to Date
Introduced legislation to mandate recovery of methane gas from landfills.•	


Supported regional districts in their ongoing efforts to redirect organic waste going to landfills.•	


Enacted regulations requiring a range of industries to recycle their products rather than allowing •	
them to end up in landfills.


Discussion
The B.C. government has already committed to significantly reduce emissions of methane from land-
fills. Steps also need to be taken to significantly reduce the amount of material deposited in landfills, 
through the diversion of organics, construction waste, and other materials. More needs to be done, 
not only to recognize the potential of waste as a resource, but also to reduce “wastefulness” in 
general. To support this shift, the Climate Action Team recommends that the Province:


By 2020, B.C. ends its growing dependency on disposing municipal solid waste in landfills 26. 
both here and the United States through a strategy that is based on requiring that the 
pollution prevention hierarchy (reduce, reuse, recycle, recover, residuals management) be 
considered in waste-management planning and requiring the management of waste as 
close to the source as possible. 


The strategy would include items such as:


Organics diversion•	


Extended producer responsibility•	


Expanded composting•	


Strict Waste-Energy standards for air quality and energy efficiency •	


Residuals management.•	
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forest seCtor


CAT Recommendation:
27. Include forests, land use, the forest-product sector, bioenergy and other 


renewable wood-derived bio-products in the government’s climate action 
strategy. This should be done with the involvement of stakeholders in a full as-
sessment of mitigation options in terms of greenhouse gas benefits, biodivers-
ity values and other co-benefits.


Background: Key Government Actions to Date
Introduced Forests for Tomorrow, an initiative designed to enhance management practices so •	
that forest ecosystems are resilient to stress caused by climate change and other impacts of 
human activity.


Started work to implement the Mountain Pine Beetle Action Plan, to ensure long-term economic •	
sustainability for affected communities.


Developed a new urban afforestation initiative, Trees for Tomorrow, that will see millions of trees •	
planted in back yards, schoolyards, hospital grounds, civic parks, campuses, parking lots and 
other public spaces.


Set a leading-edge target of “net-zero deforestation” to ensure that, whenever forest land is •	
converted to other uses, non-forest land is planted elsewhere in B.C. to off-set the loss of forest 
area. This is unique in the world and represents an important commitment to protecting our 
forests.


Introduced a Bioenergy Strategy to open up new opportunities in areas such as wood-waste •	
cogeneration, biofuel production and wood pellet production.


Discussion
B.C.’s forests are a large, long-term store of carbon. Due primarily to natural disturbances, including 
wildfires and insect outbreaks, the annual net balance of greenhouse gas emissions and uptake 
fluctuates on a year-to-year basis. Although a net sink in most years since 1990, B.C.’s forests are 
currently a net carbon source and are projected to remain a source for some years, until the forests 
recover from the mountain pine beetle outbreak. In the peak outbreak years (2009 and 2010) the 
mountain pine beetle will have affected the forest carbon balance by 73 million tonnes of CO2 per 
year by reducing carbon uptake through photosynthesis, and by increasing carbon release through 
the decomposition of dead trees.


Human activities also have a significant impact on forest carbon – and there are opportunities to 
improve the greenhouse gas balance of B.C.’s forests against the backdrop of natural disturbances.
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Permanent conversion of forested land to other uses (deforestation) releases carbon dioxide to the 
atmosphere and reduces the area of forest available to remove carbon in the future. The Government 
of B.C. has already announced a policy of zero-net deforestation, which will require new forests to be 
planted to compensate for unavoidable losses. Afforestation activities could also be increased beyond 
this level to more than compensate for deforestation, subject to the availability of suitable areas.


Sustainable forest management also provides opportunities to reduce emissions (sources) and to 
increase the uptake rates of carbon dioxide from the atmosphere (sinks) relative to a business-as-
usual baseline. Many of these options will also provide co-benefits for future wood supply, habitat, 
and other forest values, but they may also involve trade-offs. The complexity of forest, forest sector, 
and other land-use mitigation options and their carbon benefits over time requires that further an-
alyses be conducted. Mitigation opportunities can be aimed at reducing emissions (e.g. by reducing 
slash burning, redirect logging from old-growth forests to second growth, or salvage logging of 
beetle and fire-killed stands for lumber, other wood products or energy) or be aimed at increasing 
uptake (e.g. by establishing productive forests on not sufficiently stocked (NSR) lands, increased 
planting after insect or fires, to reduce the natural regeneration delay, enhancing tree growth through 
fertilization, tree improvement and other silviculture activities, or lengthening harvest rotations). 


Forest management and afforestation activities have the potential to contribute towards climate 
mitigation objectives by 2020. Larger mitigation benefits are possible in the years between 2020 and 
2050, from investment in activities with long-term benefits.


In addition to being a standing store of carbon, B.C.’s forests contribute to emission reductions in 
other important ways. Wood products can store carbon for decades, for example in buildings. And 
forests provide timber, fibre and energy to meet society’s demands in ways that are generally much 
less emissions-intensive compared to alternatives such as steel, aluminum, plastics or concrete. 
While current international accounting guidelines do not reflect these contributions, it is possible that 
future rules may provide greater incentives to include mitigation activities involving carbon retention 
in wood products, and emission reductions through product substitution.


Finally, the use of forest biomass for energy has enabled the forest manufacturing sector in B.C. to 
significantly reduce its fossil GHG emissions. With 850 MW of biomass generation capacity, the B.C. 
industry is North America’s single largest producer of biomass power. Maintaining and enhancing 
this capacity can support B.C.’s transition to a lower-carbon economy.


It is also vital to recognize the community values related to forestry. Quite aside from their role in 
storing carbon and supporting emission reductions, healthy diverse forests play a key role in the quality 
of life of many B.C. communities, providing aesthetic, recreational, tourism and educational opportun-
ities, as well as contributing to healthy air- and watersheds. Although many of these values cannot be 
quantified, they must be considered in the implementation of forest-related climate action initiatives.


The importance of British Columbia’s forests in society’s migration toward a low-carbon global econ-
omy is pivotal. To ensure this value is fully recognized, well-advised actions must be taken in both 
built and natural environments to achieve visible and sustainable provincial emissions reductions 
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by 2012, 2016 and 2020. This will require boundary-spanning innovations and cross-disciplinary 
approaches that involve earth sciences, applied sciences and social sciences. 


This could range from new silviculture practices and species, to new carbon-sequestering wood 
products for the built environment, to efficient multi-purposing of existing industrial sites and facili-
ties in remote rural and urban communities. Due to the complexity and unique potential this presents 
for British Columbians, the Climate Action Team recommends that the Province:


Include forests, land use, the forest-product sector, bioenergy and other renewable wood-27. 
derived bio-products in the government’s climate action strategy. This should be done 
with the involvement of stakeholders in a full assessment of mitigation option in terms of 
greenhouse gas benefits, biodiversity values and other co-benefits. 
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CarBon-neutral governMent


CAT Recommendations:
28. Amend the Province’s Core Policy and Procedures Manual to emphasize that, 


when determining the lowest price by a qualified bidder, the government take 
into account the full lifecycle cost of the goods or services being procured. 


29. Remove capital funding restrictions that limit the ability of the public-sector to 
fund strategic energy retrofits that will achieve significant energy conserva-
tion, GHG reductions and operating cost savings.


Background: Key Government Actions to Date
Enacted legislation requiring that all government operations – including provincial ministries and •	
agencies, schools, colleges, universities, health authorities and Crown corporations – become 
carbon-neutral by 2010.


Established the Pacific Carbon Trust, a new provincial Crown corporation that will offer carbon •	
offsets that meet high standards of environmental integrity.


Started developing a green purchasing policy.•	


Entered a Public-sector Energy Conservation Agreement with BC Hydro to significantly increase •	
energy conservation and expand the use of alternative energy options across the 6,500 public-
sector buildings in the province.


Discussion
As in other economic sectors, British Columbia has already taken significant steps towards a 
carbon-neutral government. Legislation introduced in 2007 requires all provincial public-sector 
organizations to report their baseline greenhouse gas emissions, reduce these emissions as much 
as possible, and offset any remaining emissions. All public-sector organizations will also be required 
to publicly report on their emissions levels, actions they have taken to reduce these levels, and their 
plans for continuing to minimize emissions. No other government in North America has made this 
commitment. 


As part of its move to become carbon-neutral, the Province has also begun developing a green 
procurement policy to reduce the carbon footprint of the goods and services it buys from contract-
ors and private sector suppliers. Given that the government spends a significant amount each year 
procuring goods and services, this represents an important opportunity to further reduce greenhouse 
gas emissions. Through its procurement policy, the B.C. government could influence the supply 
chain in the province in important ways, creating and developing the market for more sustain-
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able, less carbon-intense products and services. This is turn could create a wealth of low-carbon 
opportunity for British Columbian businesses.


The Climate Action Team recognizes that, in developing such a policy, the government faces a num-
ber of challenges, such as the need for technical expertise to verify vendors’ statements about the 
ecological footprints of their goods and services. The Province is developing strategies to overcome 
these challenges. However, it is also currently restricted by the dictates of its own Core Policy and 
Procedures Manual. The manual states that, “In the case of Invitation to Tenders (ITTs) and Invitation 
to Quotes (ITQs), contracts must be awarded to the lowest-priced qualified bidder meeting the terms 
and conditions of the solicitation document.”


While an initial upfront price may appear to be lower, current policy and practice do not provide for 
lifecycle cost assessments, including costs related to disposal and waste reduction. To address this, 
the Climate Action Team recommends that:


The Province move immediately to amend its Core Policy and Procedures Manual to 28. 
emphasize that, when determining the lowest price by a qualified bidder, the government 
take into account the full lifecycle cost of the goods or services being procured. 


This signal would support the business case for suppliers to invest in the capital and processes 
required in order address both GHG emissions and the broader ecological footprint of the products 
they supply.


The Climate Action Team also sees potential to enhance public-sector greenhouse gas reduction by 
eliminating barriers to investments in retrofits for existing public buildings. Through implementation 
of the Public-sector Energy Conservation Agreement (PSECA), capital restrictions were identified 
that limit the effective investment in energy efficiency retrofit projects and achieving significant 
greenhouse (GHG) reductions, including:


Capital thresholds of $100,000 (per building) which preclude high-quality retrofit projects under •	
the threshold; and 


Limited borrowing capability that restricts the nature of the retrofit projects to smaller projects •	
with a quick payback, resulting in a lost opportunity to look at the complete building system. 
Once the initial retrofit is done it may not be economically feasible to pursue the full suite of 
opportunities at a later time. 


There is an opportunity to leverage PSECA funding into larger projects that will reduce the costs 
associated with carbon-neutral government operations with little or no risk to British Columbia. The 
limited capital thresholds, capped borrowing capability, focus on shorter term payback and inability 
to leverage funding means that many larger retrofits with significant greenhouse gas reductions and 
energy savings will not occur. 


To address this, the Climate Action Team recommends that the Province:


Remove capital funding restrictions that limit the ability of the public-sector to fund stra-29. 
tegic energy retrofits that will achieve significant energy conservation, GHG reductions 
and operating-cost savings.
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interiM targets


CAT Recommendations:
30. By 2012, the growth in emissions must be reversed and emissions must begin 


to decline significantly, to between five and seven per cent below 2007 levels.


31. By 2016, the decline in emissions needs to accelerate. In order to ensure that 
B.C.’s 2020 target can be reached, emissions should fall to between 15 and 18 
per cent below 2007 levels by 2016.


Background: Key Government Actions to Date
Legislated a greenhouse gas reduction target of 33 per cent by 2020 (based on 2007 levels).•	


Discussion
As part of its mandate, the Climate Action Team was tasked with making recommendations on 
interim emissions targets for 2012 and 2016. The Greenhouse Gas Reduction Targets Act of 
November 2007 requires that the Province set these interim targets by the end of 2008.


The team notes that in order to meet the 2020 target, emissions will need to peak and quickly begin 
to decline from current levels. It is encouraging that B.C.’s emissions fell in 2005 and 2006, but this 
short-term trend must become permanent.


The team also notes that many of the policies in the Climate Action Plan and recommended by 
the team are designed to influence investments and purchases of new energy-using equipment 
(buildings, appliances, vehicles) and are phased in over time (like the revenue-neutral carbon tax). 
For example, emission standards for new vehicles will initially have a small impact, but by 2020 will 
have impacted most of the vehicles on the road. The cumulative effect of these policies means that 
emission reductions will be greater in 2020 than in the next few years.


The path of emissions between now and 2020 will depend on a number of factors, including:


energy prices, and in particular world oil prices, •	


economic activity, in B.C. and the global economy,•	


the timing and impact of new B.C. policies and programs that impact GHG emissions, as well as •	
Canadian federal policies and the design and implementation of the WCI cap and trade system,


the timing of major new emission reduction investments, such as carbon capture and storage, •	
and


revisions to Canada’s national inventory that may affect how B.C.’s emissions are measured and •	
reported.
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Some of these factors, for example, oil prices, are highly uncertain and could have a significant 
impact on future of emissions in B.C.


Taking into account these uncertainties, the Climate Action Team recommends that the B.C. govern-
ment set targets for 2012 and 2016 in the following ranges to ensure B.C. is on a path to reach its 
2020 target:


By 2012, the growth in emissions must be reversed and emissions must begin to decline 30. 
significantly, to between five and seven per cent below 2007 levels.


By 2016, the decline in emissions needs to accelerate. In order to ensure that B.C.’s 2020 31. 
target can be reached, emissions should fall to between 15 and 18 per cent below 2007 
levels by 2016.


To ensure that targets in these ranges are feasible and consistent with achieving the 2020 target, 
the team solicited the advice of MK Jaccard and Associates to help estimate the impact of the 
team’s policy recommendations. This modeling took into account the policy measures outlined in the 
provincial Climate Action Plan – Phase One, as well as some of the key policies recommended in this 
report, including regulations, incentive programs, and a continued emphasis on emissions pricing. 
The analysis indicates that the suite of policy recommendations outlined in this Climate Action Team 
Report to Government, in combination with the Climate Action Plan, is consistent with achieving 
these interim targets as well as the 2020 target.


In recognition of the many uncertainties and risks associated with the actual path of emissions over 
the next few years, the team notes that the government may wish to carry out additional sensitivity 
analyses before refining the recommended range. 
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notes







This plan was printed 
using paper stock made 
with 100% post consumer 
recycled fiber.
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G G   G D


1 Make B.C. the best educated, most 
literate jurisdiction on the continent. 


2 Lead the way in North America in 
healthy living and physical fi tness. 


3 Build the best system of support in 
Canada for persons with disabilities, 
those with special needs, children at 
risk and seniors. 


4 Lead the world in sustainable 
environmental management, with the 
best air and water quality, and the best 
fi sheries management, bar none. 


5 Create more jobs per capita than 
anywhere else in Canada. 
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G O V E R N M E N T ’S  C O R E  V A L U E S  A R E


Integrity• : to make decisions in a manner that is 
consistent, professional, fair, transparent and 
balanced;


Fiscal Responsibility• : to implement aff ordable 
public policies;


Accountability• : to enhance effi  ciency, eff ectiveness 
and the credibility of government;


Respect• : to treat all citizens equitably, 
compassionately and respectfully; and


Choice• : to aff ord citizens the opportunity to 
exercise self-determination.


To be a prosperous and just province, 
whose citizens achieve their potential and 
have confi dence in the future.
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Letter From The Premier
We started this year in a very diff erent position than we did in 2008. While our economy 
in early 2008 was the strongest it had been in a number of decades, we are now all living 
in the reality of a global fi nancial crisis that aff ects every single one of us.


These last few months have seen unprecedented reductions in revenues and revenue 
projections, and required government to take the drastic step of running a defi cit budget 
for the short term in order to preserve core services and to undertake job-creating 
investments. Through sound fi scal planning and cautious budgeting over the last eight 
years, and the investments we are making today, I believe we have a foundation that puts 
us ahead of most other jurisdictions. Our commitment to the fi ve Great Goals and the 
achievements we have made in those areas creates a framework for us to move forward 
into a new economy and new era of prosperity and growth.


A focus on the economy with a strategic initiative to create jobs through capital 
infrastructure programs will continue to be a top priority, to ensure that we emerge from 
this crisis in the strongest position possible.


In one short year the 2010 Olympic and Paralympic Winter Games will arrive. These 
Olympic Games have been built on the principle of sustainable development, and will 
benefi t everyone in British Columbia through their legacies. This provides us with an 
unprecedented opportunity to showcase our Province to those people around the world 
that will be travelling here to see the Games fi rst hand, or will be watching them from 
their homes.


Government will continue to provide the supports needed to ensure all British 
Columbians, particularly those most vulnerable, have what they need to be healthy and 
live fulfi lling lives. This includes a focus on early learning initiatives so our children are best 
prepared when they enter school.


We have positioned ourselves as a champion for climate change and will continue 
to work towards leading the country in preserving our land, water and air for future 
generations. Climate change is also presenting new economic opportunities through 
new industries and markets, and we will ensure we are in the best possible position to 
capitalize on these opportunities.


This strategic plan sets out our vision for British Columbia and identifi es the priorities over 
the next three years. Further details on each Ministry’s role in these priorities can be found 
in individual Ministry Service Plans and Annual Service Plan Reports. 


If we can all work together to make this vision real, we can show everyone that we truly 
do live in the best place on earth.


Honourable Gordon Campbell
Premier of British Columbia
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Today the world’s fi nancial system is in 
the grips of its worst crisis in over 75 years. 
World stock markets are reeling, commodity 
prices are plunging and the world’s fi nancial 
system is under attack. � e ripple eff ects are 
being felt in every corner of the globe and 
every region of our province. � ere are no 
easy solutions to these problems. However, we 
are going to act immediately to alleviate the 
impacts and to emerge stronger than ever.


Premier Gordon Campbell, October 22, 2008
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1. A Healthy Economy


G   G 


Create more jobs per capita than 
anywhere else in Canada. 


What Are We Doing Now?
We are living in unprecedented times, with the world’s economy 
seeming to change on a daily basis. We should not underestimate the 
challenges before us right now, but neither should we underestimate 
our ability to weather the storm.


Since 2001, the Province has laid the foundations for a strong economy 
over the long-term. We have made more than 100 tax cuts for families 
and businesses. Red tape has been dramatically reduced. Sound fi scal 
planning has allowed us to invest in our communities and in our core 
social programs over the last eight years. We have invested in training 
workers of today and tomorrow, while also investing in opening up 
new markets, new opportunities for trade and new technologies to take 
advantage of those skills. We have invested in our core rural industries to 
support their competitiveness and their resiliency in a changing world to 
take advantage of a 21st century economy. Our budgeting practices and 
fi scal prudence have also given us one of the strongest credit ratings 
anywhere, allowing us to continue making the investments British 
Columbians depend on.
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The economic plan announced by the Premier in the fall represented 
immediate actions by government to support families, businesses, and 
workers and to boost productivity, including tax reductions, support 
for low-income earners and new protection for people’s savings. This 
year we will build on that plan. Government’s funding commitments to 
accelerate spending on public infrastructure, and ensuring avoidable 
government spending is limited will further bolster our strong economic 
position when this crisis turns around. These measures represent as 
aggressive an approach as possible while ensuring previously planned 
funding uplifts for core government services, such as health care and 
education, are retained.


We are one of the leading economies, not just in Canada, but on the 
continent. As we move forward into the 21st century, and through 
these turbulent times, we are doing so with a diversifi ed economy, and 
with expanded opportunities for British Columbians. A strong, diverse 
economy is an essential building block for both economic and social 
prosperity. A strong economy has allowed British Columbians to have 
strong social safety nets.


We are committed to ensuring that the economy remains strong in 
British Columbia so workers and families have the security they need to 
build the future they want.


TAX AND COMPETITIVENESS


Currently, B.C. has the lowest personal income taxes in Canada for 
individuals earning up to $111,000. Since 2001, the B.C. Government has 
introduced over 100 tax cuts. The most recent reductions in tax relief and 
support for businesses, families and individuals represent an additional 
accumulation of $485 million over the next three years. 
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As a result of the tax cuts, 250,000 more low income British Columbians 
now pay no provincial income tax, and most others have received 
income tax reductions of 37 per cent and some more than 70 per cent.


B.C.’s corporate tax rate is among the lowest in North America. 
Additionally, in June of 2008, the small business income tax rate was 
reduced. As of December 1, 2008 the small business income tax rate 
was reduced further to 2.5%, resulting in a 44% tax decrease for small 
business in 2008. The total savings to small business will be $401 million 
in three years.


All of these initiatives will enhance B.C.’s competitiveness by attracting 
highly-skilled people, creating business opportunities and enabling 
economic growth.


ASIA PACIFIC GATEWAY


British Columbia is North America’s natural gateway to the dynamic 
economies of the Asia Pacifi c. The province’s major ports, airports, 
railways, and roadways are a major hub in a supply chain providing 
many of the goods we consume each and every day. The hub is known 
around the world as the Pacifi c Gateway. Container traffi  c to all west 
coast ports is forecast to rise a staggering 300% by 2020. The Province is 
looking to the future and planning for that growth. 


The Asia Pacifi c Initiative, released in 2007 as B.C.’s long-term strategy 
to diversify our economic ties with the Asia Pacifi c region, signals the 
Province’s recognition of the economic importance of the region. 
Asia now includes three of the four largest economies in the world. 
This initiative could benefi t the Province by as much as $77 billion in 
increased trade and 255,000 jobs by 2020.


 The Asia Pacifi c Initiative focuses on fi ve priority areas:


advance B.C.’s global identity as Canada’s Pacifi c Gateway; 


continue to build a world-class infrastructure; 


strengthen and maximize B.C.’s trade and investment relationships; 


become the Asia-Pacifi c education, tourism and cultural destination  
of choice; and


ensure the province’s labour force is equipped with the skills to thrive  
in the Pacifi c Century economy.


B.C.’s 2020 Goal for the Pacifi c Century is to be 
recognized internationally as North America’s capital 
for Asia Pacifi c commerce and culture. 
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Signifi cant progress has been made in these areas. B.C. has established 
networks that support trade and investment fl ows to and from Asia, 
including the roll-out of B.C. trade and investment representative 
offi  ces in Asia, programs to strengthen economic relationships between 
communities, and activities to enhance B.C.’s relationship with infl uential 
individuals, business leaders, and government offi  cials. B.C. has also 
implemented an aggressive program of government and business 
missions between B.C. and Asia and enhanced our capacity to manage 
and match trade and investment leads. 


From May to September 2008, the B.C.-Canada Pavilion in Beijing 
enabled B.C. companies to introduce and market themselves to China 
and the world at the Beijing Olympics. 2,378 Chinese delegates and 32 
industry sector groups were hosted in the Pavilion, resulting in new, 
signifi cant trade and investment partnerships.


TRANSPORTATION AND INFRASTRUCTURE


Transportation and infrastructure are the backbone of a growing 
economy. Infrastructure spending is being accelerated to take 
advantage of our surplus this year and to respond to the overall 
economic downturn. Projects that will be fast-tracked include those that 
do not require a long lead time, such as road maintenance projects and 
seismic upgrades to schools. These projects will ensure people remain 
employed in our construction sector.  


It is critical to have the roads and highways in place to ensure the 
movement of both goods and people. Since 2001, B.C. has paved 
25,000 km of highway, the equivalent of driving from Vancouver to 
Sydney, Australia, and back. Also, on September 26, 2008, the tolls 
on the Coquihalla were removed, saving time and money for those 
transporting goods.P
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The Trans-Canada Highway through the Kicking Horse Canyon is a 
vital link between the ports of B.C. and the rest of Canada. The fi rst 
two phases of the Kicking Horse Canyon project, the $64 million Yoho 
Bridge and the $143 million Park Bridge have been completed and are 
in use. The third phase of the project is currently underway. The new 
fi ve-lane William R. Bennett fl oating bridge was opened to traffi  c in May 
2008, more than three months ahead of schedule. This bridge produces 
increased road safety and substantial time and cost savings for the 
50,000 daily bridge users. 


In 2003, the Province established the Gateway Program to respond 
to the impact of growing regional congestion and to improve the 
movement of goods and people. This includes construction on the 
Port Mann/Highway 1 project to create a fi rst-class, state-of-the-art 
connector to clear traffi  c congestion on this critical transportation link. 
Additionally, the seven lane Pitt River Bridge will be completed this year, 
and construction has also started on the South Fraser Perimeter Road 
Project.


Infrastructure improvements provide access to resources and services 
for all British Columbians. The road networks in rural B.C. are taking 
record numbers of traffi  c, and the Province is committed to improving 
those roads. Trucks and transports carrying everything from pine beetle 
wood to heavy equipment for oil and gas exploration are impacting 
the existing infrastructure. The Province is investing $30 million to 
rehabilitate rural provincial roads hard-hit by increasing truck traffi  c. 


FOREST INVESTMENTS


The forestry sector has gone through some diffi  cult times over the last 
few years in British Columbia. It has been the victim of the fallout of the 
U S  housing market and of the mountain pine beetle devastation. The 
Province is committed to rebuilding the industry and to providing relief 
to families and communities that have felt the eff ects of its decline.


In January, the Government announced a number of changes to ensure 
the forest industry can remain strong. Coastal stumpage rates were 
updated to refl ect market realities, and new measures were introduced 


Transportation facts:


863 major constructions projects with approximately $174.7 billion are planned or  
underway in B.C.


In the Province’s three-year $2.3 billion transportation plan, almost 60 per cent of  
spending is for projects outside of the Lower Mainland. 


90 per cent of funding for road and bridge maintenance (in excess of $340 million) is  
for highway systems outside of the Lower Mainland.


S
tra


te
g


ic P
la


n
 2


0
0


9
/2


0
1


0
 – 2


0
1


1
/1


2


7


. .







to expand the use of B.C. wood in construction, support growth 
and foster diversifi cation. Measures were also introduced to extend 
employment insurance and work-sharing programs, as well as tax 
exemptions for trust funds.


Three programs were launched through the $129 million Community 
Development Trust in 2008 to assist forestry workers and their families 
through tough times. The Community Development Trust includes: 
a $17.2 million Tuition Assistance Fund, off ering forest workers facing 
layoff  opportunities to upgrade their skills, knowledge and education; 
an $85.5-million Transitional Assistance program to help forest workers 
transition to retirement; and a $26.25 million Job Opportunities Program 
to provide short-term employment opportunities, including $4 million 
in direct assistance to Mackenzie and Fort St. James, two of B.C.’s most 
forestry-dependent and highly impacted communities. Over 5,000 
forest workers in communities across the province will benefi t from the 
programs and services made available by the Community Development 
Trust over the next two years.


The Working Roundtable on Forestry was established in 2008 to help 
strengthen the forestry sector in B.C. over the next ten years. The 
Roundtable’s primary focus is to identify conditions for the long-term 
success of British Columbia’s forest sector within the global marketplace.


The Province has developed a B.C. Bioenergy Strategy to lay the 
framework for converting more waste into clean energy. This includes 
examining opportunities for using biomass created out of mountain 
pine beetle wood that can stimulate investment and economic 
diversifi cation while producing clean energy. New opportunities are 
also being examined to further utilize B.C. wood products, including a 
change in the B.C. Building Code to allow 6-storey mid-rise wood frame 
residential construction.


The Mountain Pine Beetle Action Plan is designed to lessen both the 
short and long-term impacts of this epidemic and is helping to provide 
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a framework for action for everyone involved. Economic stability is a key 
aspect of the Plan, and the Province is working to mitigate economic 
impacts of the pine beetle on communities. Funding and support is 
being provided to beetle impacted communities to help them diversify 
their economic base, for example by developing opportunities in 
other resource sectors like mineral exploration, bioenergy, agriculture, 
recreation and tourism. Since 2001, the Province has committed 
approximately $642 million to battle mountain pine beetle and mitigate 
future impacts, create new markets and diversity aff ected communities. 
Working together, and with the federal government, we can move on 
and thrive in spite of the mountain pine beetle. 


ENERGY AND MINING


The Province released the B.C. Energy Plan in February, 2007, which 
represents our plan to make the province energy self-suffi  cient while 
taking responsibility for the natural environment and climate change. 


Electricity is the lifeblood of our modern economy and key to our 
way of life. To ensure the Province is able to meet its commitment to 
becoming energy self-suffi  cient, we will be working closely with B.C. 
Hydro and industry in a number of areas, including consultations on 
Site C, supporting the development of the Northwest Transmission 
line along Highway 37 and fostering partnerships with independent 
power producers. All of this is done with the commitment that B.C. 
Hydro and the B.C. Transmission Corporation are publicly-owned Crown 
Corporations now and into the future.


Since 2001, the oil and gas industry has seen unprecedented growth 
and investment in British Columbia. Revenue from oil and gas land 
right sales topped $2.5 billion in 2008 which is almost double what 
was received in 2007. Oil and gas revenue has doubled since 2001. The 
oil and gas industry provides thousands of jobs for British Columbians, 
and from our natural gas resources, many products that we all use on a 
daily basis. The Province is also working with industry to develop a new 
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natural gas transmission pipeline system from Kitimat to Summit Lake to 
serve the proposed Kitimat Liquid Natural Gas (LNG) facility.


The Province is attracting new investment through innovative programs 
and through our royalty and credit programs such as the Infrastructure 
Royalty Credit Program. In 2006, industry capital investment was $6.1 
billion, nearly double what it was in 2001. Targeted royalty programs 
have helped to increase drilling activity in Northeast British Columbia.


British Columbia is one of the world’s major mining jurisdictions, with 
seven new large mines being opened in B.C. since 2001. Mining helps 
sustain rural communities through jobs and economic benefi ts. Over 
14,000 people work in the mining industry in British Columbia. These are 
well paying, highly skilled jobs that are steadily increasing in number. 
Mining in B.C. is a $5.9 billion industry, and investment in mineral 
exploration was $367 million in 2008, the second highest total for 
exploration spending ever and just off  2007’s record setting pace.


The B.C. Mining plan was released in 2005 as a comprehensive approach 
to sustainable mining in B.C. As of December 31, 2008, over 95% of the 
commitments made in the Plan have been completed or are underway.  
There are currently 26 new mine proposals and 388 exploration 
projects underway for minerals, coal, industrial minerals and aggregate 
throughout British Columbia.


SMALL BUSINESS


Small businesses, which include people who are self-employed or 
businesses with 50 or fewer employees, are vital to the province’s 
economic success - driving job creation, productivity and economic 
growth. Small businesses are the key economic driver for the B.C. 
economy and provide employment for over one million people, which 
equates to nearly one-half of all workers in B.C. Ninety-eight per cent of 
the 386,600 businesses registered in B.C. last year are small businesses. 
British Columbia is leading the country in small business growth, due in 
part to the ability of our small business sector to be adaptable and to be 


Small business is the primary source of private sector jobs in the 


province, refl ecting an ongoing trend toward economic diversifi cation. 


It is also a vital source of innovation – approximately 96% of high 


technology businesses in B.C. are small businesses. 
B.C. Stats Small Business Profi le 2008, October 2008 Edition
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able to identify niche markets. Small businesses now account for one-
third of B.C.’s economic output, which is the highest of any province.


To support the goal of being the most small business friendly jurisdiction 
in Canada, the small Business Roundtable was established in 2005. For 
three years the Roundtable has been consulting with small business and 
providing advice to government and the small-business sector on issues, 
strategies, and potential actions to ensure continued investment and 
growth in the sector. 


Over 151,000 regulations have been eliminated since 2001 to support 
small business growth, equating to a red tape reduction of 42%. Also, 
the Province has doubled the commission it pays business for collecting 
the provincial sales tax and hotel room tax, providing more than 100,000 
businesses with approximately $60 million over three years and adding 
up to $1,200 to a business’s bottom line.


To help support small business workers, the Province will create a new 
private sector pension opportunity for those that currently do not have 
access to a pension plan. In the coming months, the government will 
spearhead the creation of a privately fi nanced, defi ned contribution 
plan that will be available to employers, employees and self-employed 
people on a voluntary basis.


The Province is committed to continue supporting and growing small 
business and breaking down the barriers to doing business in British 
Columbia.


LABOUR MARKET PLANNING


Everyone has heard about the looming aging demographic in British 
Columbia and all over the world, translating to potential labour 
shortages in our province. Over the next 12 years there will be one 


million jobs opening up 
in B.C. while over the 
next ten years there will 
only be an estimated 
423,748 students that 
will be graduating from 
high school. 


Since 2001, Government 
has invested $15.9 
billion in post-secondary 
education – more than 
the entire budgets 
for the province of 
Saskatchewan and New 
Brunswick combined. 
This includes $1.5 billion 
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in capital expansions and seven new universities: Thompson Rivers 
University, Capilano University, University of the Fraser Valley, Vancouver 
Island University, Kwantlen Polytechnic University, Emily Carr University 
of Art and Design, and the new UBC Okanagan Campus in Kelowna.


B.C. has been a leader in making progress towards increasing the 
ability of skilled and trained workers to work anywhere in Canada 
without having to re-certify their credentials. The Conference Board 
of Canada estimates that the Trade, Investment, and Labour Mobility 
Agreement (TILMA), signed between Alberta and B.C. in 2006, has the 
potential to add $4.8 billion to real GDP and create 78,000 new jobs 
in British Columbia. As part of Canada’s Agreement on Internal Trade, 
approved in December, 2008, all Canadians with a specifi c professional 
or occupational certifi cation in one province or territory will be 
recognized as qualifi ed to practice their profession in all provinces and 
territories where their profession or occupation is regulated. These 
new cross-Canada labour mobility provisions will take eff ect April 1, 
2009. Partnerships with industry, led by the Industry Training Authority, 
and post-secondary institutions have also been developed to provide 
training opportunities for displaced workers and those seeking to 
upgrade their skills.


One strategy to ensure that British Columbia has a suffi  cient 
workforce for the future entails recruiting skilled workers from outside 
jurisdictions. The British Columbia Provincial Nominee Program (PNP) 
is an immigration program that is designed to allow B.C. to encourage 
and enable select workers and entrepreneurs based on their ability 
to contribute to the local economy. Nominees receive expedited 
processing of their applications for work permits and permanent 
residence. Since 2001, over 6,675 skilled workers and business 
immigrants have been approved through the PNP. 


There are many skilled immigrants that already live in B.C. but have 
diffi  culty for various reasons fi nding employment in the area that they 
are skilled in. The B.C. Skills Connect for Immigrants Program consists of 
career assessment and planning, workplace language upgrading and 
orientation, skill enhancements and mentorship. Many B.C. immigrants 
possess the skills that are needed to help fi ll the impending labour 
shortages but face challenges in navigating a complex labour market 
entry system, language barriers, diffi  culty getting their credentials 
recognized, and lack of employment networks. Since Skills Connect 
services began in July 2006, over 4,000 skilled immigrants have 
benefi ted from the program. The program has had an 80% success 
rate in helping skilled immigrants fi nd jobs in B.C. that match their 
qualifi cations.
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TOURISM AND CULTURE


In 359 days the Olympics will arrive, allowing us to showcase our 
spectacular province to the world and leaving lasting economic, social, 
cultural and sports legacies for years to come.


British Columbia has a spectacular natural environment, energetic 
cities, strong cultural diversity and some of the friendliest people 
in the world. All of these qualities make our province a fi rst class 
destination for tourists and business travellers. We have something 
for everyone to enjoy. In 2007, the Province detailed its commitment 
to the tourism industry over the next ten years in the Tourism Action 
Plan. Government’s goal is to enable British Columbia’s tourism industry 
to grow and double tourism revenues by 2015. To support this goal, 
funding for Tourism BC has more than doubled since 2001.


Cultural tourism is the fastest-growing tourism sector, with Aboriginal 
cultural tourism rising faster than traditional tourism. To support that 
sector further the Province committed $5 million over four years to help 
build a culturally rich and sustainable Aboriginal tourism industry in 
B.C. Government has also provided $13.8 million, through the B.C. Arts 
Council, to 1,000 arts and cultural organizations, individual professional 
artists and arts students throughout the province. Since 2001, the B.C. 
Arts Council has distributed over $93.5 million in funding.


First class venues are part of the infrastructure that needs to be in 
place to attract people to our province. The Vancouver Convention and 
Exhibition Centre, scheduled to open in March, will triple its size with the 
new expansion, a key feature being that it is capable of hosting Green 
Meetings or “zero waste” events. In 2008, the Vancouver Convention 
Centre was the fi rst convention centre to ever be the twice recipient of 
the International Association of Congress Centres award for “Worlds Best 
Convention Centre.” 
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Funding of $50 million was provided to the Vancouver Art Gallery to 
assist in the costs of moving to a new location. Also, the B.C. Spirit 
Squares Program provides $20 million for capital projects to create 
or improve outdoor public meeting and celebration spaces such 
as traditional town squares or community commons. These public 
gathering places refl ect each community’s unique character, heritage 
and cultural diversity.


British Columbia also remains a strong contender in fi lm and television 
production, with a record year in domestic fi lm production. B.C. Film 
Commission statistics show fi lm and television production in British 
Columbia contributed $943 million to the provincial economy in 2007. 
Domestic fi lm and television activity in British Columbia continued a 
fi ve-year trend of continuous growth, reaching a high in 2007 of $407 
million in total B.C. spending, up 47 per cent from $278 million in 2006. 
B.C. is the third-largest fi lm and television service production centre in 
North America.
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Where Do We Want To Go From Here?
Over the last eight years, we have put many fundamentals in place to 
ensure a thriving economy, from personal and corporate income tax 
cuts to reducing regulatory red tape for industry. Most recently we have 
taken the drastic measure of enabling the running of a defi cit for the 
next two years to ensure we can support unprecedented and immediate 
infrastructure investments while retaining core government services. 
This has put us in a stronger position compared to many parts of Canada 
and has given us a strong supporting structure for what lays ahead. 
We must continue to ensure job creation and economic development 
remains our core priority. It is through a strong economy that we can 
continue to support the programs and investments that our families and 
communities depend upon.


The budget this year lays out a number of measures to support this goal 
in the short-term. But we must also look towards longer-term planning 
to ensure that when we emerge from the storm, we are in a better 
position than before and stronger than ever.


That is why the Economic Advisory Council has been formed to 
provide expert advice directly to government on ways to improve 
in competitiveness and productivity. This Council, headed by David 
Emerson and eight other experts, will focus on a broad range of 
economic issues including energy, the environment, the Asia Pacifi c, 
natural resources and forestry, human resources and streamlining 
federal/provincial government processes.


Also, two economic summits have recently been held in Prince George 
and Vancouver. The Northern summit brought together business, 
community and government leaders to examine challenges and 
potential opportunities of the North. The Vancouver summit explored 
opportunities and challenges on issues such as the state of the 
economy, productivity and labour mobility, international trade and 
competition, and economic diversifi cation.


These summits, and the Economic Advisory Committee, ensure that 
government is hearing from and engaging with people across the 
province and from renowned experts on economic issues.


One of the hardest hit sectors in recent years has been the forest 
industry. The forest resources in our province will continue to be one 
of our most valuable assets, and we are examining methods to use B.C. 
wood to build new wood-frame structures, including condominiums, 
homeless shelters, schools and hospitals, as a means of creating new 
forestry jobs and new demand for forestry products. This approach 
will be presented to Canada as part of our push for a major national 
housing construction program to create new specialized housing units 
for our rapidly ageing senior population, the disabled, First Nations 
and people with mental illnesses. Our forest economy has grown from 
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strictly harvesting wood to a rich and diversifi ed source of revenues 
which include biofuels, value added manufacturing, carbon capture, 
community development and research.


Investment in our rural communities will also be a continuing focus for 
Government. We will continue to enhance the infrastructure necessary 
to maximize our Asia-Pacifi c relationship and to ensure we can access 
the resources that are utilized throughout our province. Strong and 
healthy rural communities form the backbone of this province and 
to provide further support to rural communities across the province, 
we created the Rural B.C. Secretariat to serve as a direct service and 
information link between the provincial government and B.C.’s rural 
communities. In addition, the Towns for Tomorrow program established 
a fi ve-year $71-million funding program for municipalities with 
populations under 15,000 and regional districts to develop and enhance 
infrastructure.


These initiatives, along with further direction taken based on advice from 
the Economic Advisory Council and the Economic Summits, will steer 
the province in the right direction and enable us to emerge from this 
crisis in the strongest position possible. We will have a new economy 
for the future, based on research investment, new development in 
technologies for a carbon-reduced society, new infrastructure and 
knowledge industries enabled through educational investments and the 
contributions of the people from all over the world who come to B.C.
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Investments in the Rural 
Economy:


Roads and highways $340M 


Bridges $561M 


Airport improvements $30M 


Trust funds $414M 


MPB and forestry $640M 


Towns for Tomorrow $71M 


Spirit Squares $20M 


Local Motion $40M 
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2. Healthy British Columbians


What Are We Doing Now?


EARLY LEARNING AND EDUCATION


G   G 


Make B.C. the best educated, most literate 
jurisdiction on the continent.


A strong public education system is crucial to a well functioning society. 
We are living in a time where the economy is increasingly knowledge 
based. Strong literacy, numeracy and life-skills are important tools that 
our children and grandchildren will need to become productive, active 
members of society. Since 2001, the Province has increased funding to 
B.C. public schools to record levels. Funding has increased by close to 
$1.2 billion - $789 million in operating grants and $407 million in one-
time grants.


 Maintaining schools to provide the best environment for our children 
and grandchildren to learn is crucial to their success at school. 
Government has an aggressive capital plan to invest in our schools.  
Since 2001, more than $3.1 billion has been invested in school upgrades, 
maintenance and new schools across the province.  This includes $1.5 
billion committed to seismic upgrades to ensure student safety, and 
$1.3 billion to complete 67 new and replacement schools, 147 school 
additions, 25 school renovation projects and 20 school site acquisitions. 
Through fast-tracking our infrastructure spending, more schools will be 
upgraded sooner than anticipated.
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Enrolment in our schools has been declining over the last number of 
years. This means that there are spaces in our schools that are not being 
used to their fullest potential. The Neighbourhoods of Learning Pilot 
Project will see education and community services brought together in 
a single neighbourhood hub. The project uses an innovative approach 
to underutilized school spaces in a manner that will benefi t the whole 
community. Services off ered in these neighbourhood hubs include early 
childhood learning programs, health clinics, family and seniors centers, 
and programs run by non-profi t organizations.


Giving children the best start in life is good for them, and good for 
communities. Early learning refers to the emerging of young children’s 
physical, intellectual, social, emotional and creative capacities, and is 
the foundation for lifelong learning, as well as the basis for individual, 
social, economic, and environmental well-being. Regardless of income, 
social status, geographic location, and other potential barriers, all 
children should have opportunities to build on their unique strengths. 
The children of today will be the leaders and innovators who help shape 
British Columbia’s future.


The Province is committed to giving children the best possible start 
on their path though the education system. StrongStart BC is an early 
learning program for preschool aged children and their caregivers. 
Children receive quality early childhood education, while parents and 
caregivers learn new ways to support their children’s learning at home. 
Currently there are close to 200 StrongStart centres located across British 
Columbia - by 2010 that number will be reach 400.


The Province is interested in doing what works to help children have the 
best start to life that is possible. In 2007, the Province committed $2.25 
million to an endowment for the Sunny Hill Centre B.C. Leadership Chair 
in Early Childhood Development at the University of British Columbia. 
This endowment will help fund research that will tell us how early 
environments aff ect the development of young 
children, how social experiences aff ect early 
human development, infl uence health, learning 
and behaviour.


Being literate is a fundamental skill that every 
British Columbian should possess. Literacy opens 
the doors to many opportunities – educational, 
career and family. Currently, students in British 
Columbia have one of the highest levels 
of literacy in the world, and the Province is 
committed to further increasing the literacy 
levels of everyone in British Columbia. ReadNow 
BC is about ensuring that British Columbians 
have the essential skills that they need to 
function in a knowledge-based economy. 
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Since 2001, the Province has invested more than $151 million in new 
literacy initiatives, including pre-literacy and early learning programs, 
such as $12 million to operate the kindergarten readiness program 
Ready, Set, Learn, and $2.7 million for the ActNow Literacy Education 
Activity and Play (LEAP BC) program that encourages literacy, physical 
activity and healthy eating in preschool-aged children.


The Province has increased its funding for community adult literacy 
programs to help British Columbians reach their potential at work and at 
home. In 2007/08 the Province increased funding for community adult 
literacy programs by more than 70 per cent to $2.4 million.


Post-secondary education prepares the workforce of tomorrow, and 
helps to keep British Columbians competitive in the knowledge 
based economy. Since 2001, there has been a 40 per cent increase 
in the operating fund for the province’s post-secondary institutions, 
representing a $15.9 billion investment. 


Students in British Columbia have more choices available to them. 
Since 2001, the Province has created seven new universities that will 
respond to regional, provincial, national and international needs. These 
universities will provide programs with specifi c focus to meet demands 
of skill and knowledge shortages in the labour market, and will provide 
increased access to students seeking a university degree, allowing 
students to stay closer to home.


The Aboriginal Special Projects Fund is part of the larger $65 million 
Aboriginal Post-Secondary Education Strategy which helps Aboriginal 
students to start, stay in and succeed in post-secondary education and 
training. The strategy addresses the barriers to education by increasing 
access and participation through fi nancial support to students and 
institutions, improving literacy skills, and creating culturally relevant 
programs that will help Aboriginal students succeed in post-secondary 
education and beyond.


It is crucial that post-secondary education remains accessible, and 
aff ordable to British Columbians. Currently British Columbia has the 
fourth lowest tuition rate in all of Canada. Tuition fee increases will 
remain capped at the rate of infl ation for the years to come.


Also, every child born in B.C. after January 1, 2007 receives $1,000 that 
will be invested for them through the Children’s Education Fund. With 
interest, by the time the child is eligible that investment will more than 
double to $2,200 and can be accessed to support post-secondary 
learning.


A new medical school was opened in the Okanagan in 2006. By 2009 
there will be approximately 30 residents in family medicine and specialty 
training. In addition, the number of physiotherapists educated in British 
Columbia will double as a result of new provincial funding for the 
University of British Columbia’s physical therapy training program. 
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HEALTHY LIVING


G   G 


Lead the way in North America in healthy 
living and physical fi tness.


Good quality health care coupled with making healthy choices in our 
day-to-day lives are essential for living a happy and productive life. British 
Columbia has one of the best medical systems in the world. Ensuring 
that our children and grandchildren have access to quality health care 
is a priority for this Government. The Province has worked diligently 
to ensure that British Columbians have access to the best quality care 
possible. In 2008, the government enshrined the fi ve principles of 
the Canada Health Act in legislation, but also added a sixth principle – 
sustainability. It is important that we have good quality health care for 
generations to come, this is a legacy that we want to leave our children 
and grandchildren.


British Columbians made their voices heard in the largest public 
discussion about health care – the Conversation on Health. People from 
all over the province gave their input as to how they would like to see 
their health care system strengthened under the Canada Health Act. 
The results of that conversation showed that British Columbians want 
a sustainable public health care system that focuses on, among other 
things, preventative health. People want a health care system that is 
proactive not reactive.


The Province is working to ensure that British Columbians have access to 
more tools to make healthier choices for themselves and their families. 
Local governments have access to a new food resource guide, A Seat 
at the Table, that helps provide them with practical ideas and initiatives 
to help improve access of healthy foods to communities and also to 
provide ways to reduce the burden of chronic illnesses often related to 
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eating. It outlines how local governments can encourage the availability 
of healthy foods while improving local economies, the environment and 
the well-being of communities.


In 2008 the Canadian Community Health Survey revealed that British 
Columbia had the lowest self-reported adult obesity rates. Similarly, 
national survey results on tobacco use indicate that British Columbia 
has the lowest smoking rate in the country in a number of categories, 
especially among young people. These results are a sign that the 
Province’s healthy living initiatives, including ActNow BC, are having a 
positive impact in British Columbia. However, obesity rates overall are 
climbing and a continued focus on prevention and enabling healthy 
choices will be a priority.


Tobacco-related illness is the leading cause of preventable death in 
B.C. Tobacco use causes up to 6,000 deaths in B.C. each year.   Smoking 
kills more people in B.C. than all other drugs, motor vehicle collisions, 
murder, suicide and HIV/AIDS combined. As a result, Government 
passed the Tobacco Control Act banning smoking in indoor public places 
and work places, smoking near public doorways, open windows, and 
air intakes, and limiting the display and sales of tobacco and tobacco 
products.


Like the rest of us, it is important for seniors to stay active in their lives. In 
2008 the Province provided $1.8 million to 18 communities throughout 
British Columbia to establish ActNow BC Seniors Community Parks that 
will encourage B.C. seniors to live healthy, active lives. Following through 
on a commitment from the 2008 Throne Speech, the ActNow BC 
Seniors Community Parks are designed to help older adults stay mobile, 
physically active and healthy in their communities.


Modeling healthy choices and lifestyles is important. Children need to 
learn about healthy living from a young age, which is why the Province 
has banned the sale of junk food in all schools, and have made daily 
physical activity a requirement for grades K-12, ensuring that British 
Columbia has the highest school health standards in Canada. 
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The Walking School Bus and Bicycle Train programs are other examples 
of how children can work towards meeting their physical activity 
requirements in a fun and engaging way. Not only do these programs 
promote physical activity, and build positive relationships, but they 
also help to reduce our carbon footprint. In order to support schools 
across B.C. in setting up their own walking school buses and bicycle 
trains, the Province is investing close to $200,000 for online tools and 
an incentive program.


The health and well-being of our children is paramount. In 2008, the 
Province made booster seats a requirement for all children between 40 - 
80 pounds or until their ninth birthday. This measure will prevent injuries 
and perhaps save lives. In addition, the Province has banned smoking 
in cars that carry children, and the use of tobacco on school grounds. 
By the end of June 2008 almost all children in kindergarten will have 
received a vision screen, and those with vision problems were referred to 
an optometrist. By September 2008, approximately 95% of all newborn 
babies have had their hearing screened. These early interventions will 
ensure that children with vision and hearing diffi  culties can receive the 
help they need to enter school ready to learn.


It is important to everyone that they have access to good quality 
health care when they need it. British Columbia has the second lowest 
hospitalization rate in Canada and there has been a reduction in the 
number of people looking for a family physician. The Province is working 
to keep emergency wait times down in hospitals. In 2007, 84 per cent 
of emergency department patients reported satisfaction with their 
emergency department experience.
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The promise of 5,000 
net new residential care 
beds by the end of 2008 
has been achieved, 
with 12,400 new or 
replacement beds – 
5,900 new beds and 
6,500 renovated beds 
– currently in place. In 
addition, since 2001 the 
wait times for residential 
care have dropped 
from one year to three 
months, with the budget 
increasing 24% since then.


Having enough trained 
health care professionals 
plays a big role in making sure that British Columbians have access 
to the best quality health care possible. Doubling the number of 
undergraduate medical school spaces in B.C. will help to ensure that 
more British Columbians have access to critical health care providers. 
In 2008, more doctors graduated from B.C. universities than any other 
year. These new talented physicians will help meet the growing needs of 
British Columbians and well help to address shortages.


British Columbia now has over 100 nurse practitioners who help fi ll the 
growing need for primary health care, including the management of 
chronic diseases, and providing their expertise in remote and isolated 
communities. 


$15 million was invested in 2008 in the provincial Nursing Strategy 
to recruit, retain and educate the best qualifi ed nurses. The Province’s 
investment in the B.C. Nursing Strategy has provided funding to a broad 
range of areas and has allowed for the creation of new educational 
spaces, off ered nurses around the province opportunities for continuing 
their education and career advancement, funded projects to ensure that 
nursing care meets the health needs of Aboriginal communities, and 
established workplace initiatives that ensure the wellbeing of nurses.


The Northern Cancer Control Strategy will see the development of a 
new cancer centre in Prince George. Construction of the centre will 
begin in 2009 and is slated to be fi nished in 2012. The new cancer centre 
in Prince George will provide residents of northern B.C. with increased 
access to cancer treatment and diagnostic services as close to their 
home communities as possible. People in the north will no longer have 
to fi ght cancer away from home, their families, and their friends. 
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SYSTEMS OF SUPPORT FOR THOSE MOST VULNERABLE


G   G 


Build the best system of support in Canada 
for persons with disabilities, those with 


special needs, children at risk and seniors.


Every British Columbian should be able to live long, healthy and happy 
lives. That is why we are working to support people with special needs, 
children at risk, seniors and other vulnerable persons to live the best 
possible lives that they can.


Since 2003, the Province has contributed $23 million in grants to its early 
childhood learning partnership with Success by 6 as part of the ongoing 
commitment to support healthy growth and development of young 
children. Success by 6 supports early childhood development programs 
and services around the province, including Aboriginal communities. 
Also, the Roots of Empathy Program, which strengthens young children’s 
capacity for caring and compassion while reducing bullying and 
aggression, has been expanded to 668 classrooms in over 480 schools in 
order to enhance these skills.


Youth that are in care face many challenges. The Province has created 
Agreements with Young Adults, a new $5 million program that will 
help youth in care who are between the ages of 19 to 24 transition into 
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independence and adulthood. This program will provide assistance to 
fi nish high school, enroll in vocational, college or university courses or 
complete a rehabilitative program for addictions or mental health issues.


Quality childcare is a concern for every parent in British Columbia. Every 
year the Province spends nearly $300 million on childcare. The multi-
pronged approach includes: creating new licensed spaces; operating 
funds to help child care providers maintain quality spaces; child care 
subsidies for low and moderate income parents; added support to 
families of children with special needs; and assistance and incentives 
for early childhood educators. In 2008, the Province reached its target of 
funding the creation of more than 2,000 new licensed child-care spaces 
across the province by 2010.  


The Province is committed to healthy developmental outcomes for all 
children in B.C., which is refl ected in the vision set out in Strong, Safe and 
Supported: A Commitment to BC’s Children. The Province is developing 
an integrated framework for children and youth which will outline the 
expectations that have been set for outcomes and opportunities for 
children and youth in our province. The Framework also sets out how 
the outcomes will be achieved and how the Province will measure 
success. This will be a cross-government eff ort to ensure the best 
outcomes for our children.


The good health and safety of children is a priority for the Province. In 
2008, British Columbia became the fi rst province in Canada to support 
Jordan’s Principle to ensure that Aboriginal children receive the medical 
care they need regardless of what level of government is responsible.


The Province is providing $2.25 million for research that will lead to 
better treatments for children aff ected by disabilities such as Down 
Syndrome, Autism, Dyslexia and other illnesses through the B.C. 
Leadership Chair in Cognitive Neuroscience in Early Childhood Health 
and Development at Simon Fraser University. B.C. has tripled funding for 
children and youth with special needs from $53 million in 2001 to $155 
million in 2008/09.  B.C. invests more than $525 million a year on more 
than 90 programs and services specifi cally for children and youth with 
signifi cant special needs and their families across the health, education 
and social service sectors. The Province has also increased funding for 
the Supported Child Development program, which enables children 
with special needs to take part in a typical child-care setting, from $31.4 
million in 2000/01 to $57 million today – an increase of 82%. 


The 2008/09 budget for Autism now more than $40 million – 12 times 
the budget in 2000/01. Government expanded the school funding 
formula to provide extra funding for students diagnosed with Autism 
Spectrum Disorder (ASD), providing an additional $16,000/student 
identifi ed with ASD. Now direct funding for early autism intervention is 
serving over 5,000 children – up from only a few hundred prior to 2001. 
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Giving children the best possible 
start to life is important. Newborn 
babies in British Columbia will now 
be screened for more than three 
times as many disorders at birth 
that can be treated to avoid lifelong 
health issues. 


British Columbians are living longer 
and healthier lives. The overall 
proportion of British Columbians 
aged 65 and older will continue to 
increase signifi cantly, from 14.1% 
in 2007 to 24.7% in 2036. The 
Seniors’ Healthy Living Framework 
recognizes the contribution and the 
important role of older people in 
our society.


The Framework has four 
cornerstones; create age-friendly 
communities, mobilize and support 
volunteerism, promote healthy 
living, and support older workers. To support actions in these areas the 
Province has established the Seniors’ Healthy Living Secretariat. The 
Secretariat will also develop information services for seniors, engage 
with stakeholders and monitor and report on progress.


Housing is a major concern for many British Columbians, including older 
British Columbians. Many seniors would like to remain in their own 
homes and communities. The Province is committed to helping people 
stay in their own homes as long as possible.


Shelter and Aid for Elderly Renters (SAFER) makes rents aff ordable 
for seniors with low to moderate incomes. SAFER provides subsidies 
to people over 60 who pay rent for their homes. As of January 2009, 
BC Housing provides SAFER subsidies to more than 15,700 senior 
households renting apartments in the private market, including singles, 
couples and people sharing a unit.


Since 2004, the Province has provided more than $2.5 million in 
supports to the Seniors Housing and Support Initiative. This Union of 
British Columbia Municipalities (UBCM) initiative engages communities 
in preparing for the rising demand for appropriate housing and 
community support needs of the rapidly growing senior population. 


There are many people in our province that do not have homes to live 
in, or are paying a large amount of their income towards their shelter 
needs. The Housing Matters Strategy is designed to work towards all 
British Columbians having access to safe, aff ordable and stable housing. 
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This  year, the budget for aff ordable housing and shelter is more than 
$400 million dollars , more than three times as much as in 2001. This 
includes a commitment to create 15,900 new units of subsidized 
housing, the purchasing of 45 single room occupancy and aff ordable 
housing buildings and the necessary renovations to these units, and 
investments in long-term supportive housing units. Housing outreach 
teams, which provide supports to people on the streets, are in place in 
48 communities and have placed over 4,600 people into social housing.


By integrating housing services for those with disabilities and 
employment and income assistance under one roof, the new Ministry of 
Housing and Social Development will facilitate the Province’s continued 
commitment to build the best system of support in Canada for persons 
with disabilities, those with special needs, women and children at risk 
and seniors. At present, adult community living services are provided to 
more than 12,000 adults with developmental disabilities.


In 2007, a number of measures were announced in order to break the 
cycle of homelessness. Focusing on outreach and intervention on the 
street and providing more permanent housing with supports, these 
measures include having most emergency shelters open 24 hours a day, 
seven days a week, expanding homeless outreach services, and funding 
pre-development costs to ensure city-owned sites will be ready for the 
start of construction of new supportive housing within a year.


Another avenue of support that is available is the Rental Assistance 
Program which provides low-income, working families with cash 
assistance to help with their monthly rent payments. Since 2006 when 
the Program was introduced, more than 6,000 low-income working 
families with children have received rent payment assistance. In addition, 
the $250 million Housing Endowment Fund was created to inspire new 
ideas and support innovative housing solutions for British Columbians. 
The Province is committed to providing housing choices and supports 
to those that need it.
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It is important to provide support to new immigrants so that they can 
transition smoothly into British Columbia communities. This is partly 
accomplished through providing ESL programs and training throughout 
British Columbia. WelcomeBC also helps immigrants moving to British 
Columbia access services under one umbrella so they are better able to 
adapt to life in their new communities. WelcomeBC funding for basic 
English language training was increased from $19 million in 2005/06 to 
$69 million in 2008/09.


B.C. strives to be a place where people with disabilities live the life they 
choose, enabled by an innovative, integrated system of networked 
services and personal supports that generate and sustain welcoming, 
accessible, and inclusive communities. British Columbia invests over 
$4.3 billion annually in disability supports and services, including the 
only subsidized bus pass for low-
income persons with disabilities in 
Canada. B.C.’s multi-pronged Disability 
Strategy aims to provide better 
integrated services, personal supports, 
housing, accessibility and employment 
for persons with disabilities.


Some of the most vulnerable British 
Columbians are those suff ering from 
mental illness and addiction. Mental 
health and addictions expenditures are 
projected to be more than $1.2 billion, 
representing more than a 42% increase 
since 2001. 


Government is providing treatment 
and supports throughout the province. 
New addictions treatment facilities have been opened for both youth 
and adults, with an increase in new community addictions beds of 150% 
since 2003, for a total of almost 2,200 beds today. Since 2001, almost 
3,000 new community mental health beds have been added, for a total 
of more than 7,700 beds province-wide. In July 2008, the Burnaby Centre 
for Mental Health and Addiction was opened, as safe facility for persons 
with concurrent disorders who are not able to stay in community-based 
mental health facilities, and had provided 100 beds operational by 
December 2008.


In 2008 Canada’s fi rst Community Court opened in downtown Vancouver. 
This court brings together a host of integrated services under one roof 
that are focused on helping off enders break free from the cycle of crime, 
homelessness, addictions and mental illness. This Court is an innovative 
approach that brings together a wide variety of services and agencies in 
downtown Vancouver. The Community Court takes a problem-solving 
approach to fi ghting crime by addressing the underlying health and social 
problems that often lead to criminal behaviour.
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Where Do We Want To Go From Here?
Government will continue to focus on programs and initiatives that 
provide the supports people need to be healthy and live fulfi lling lives. 


First, this will include a continued emphasis on early learning to ensure 
our children are in the strongest position to learn when entering school. 
An early learning strategy is being developed that will coordinate 
eff orts across ministries and present a unifi ed approach based on best 
practices. One part of this strategy that government is still pursuing 
is voluntary all day kindergarten for children ages 3-5. While not 
immediately feasible due to factors such as available space and qualifi ed 
educators, government is still committed to pursuing this vision as soon 
as reasonably possible.


With the creation of the Ministry of Healthy Living and Sport, this 
Government has demonstrated its continued focus on preventative 
health measures. Programs such as ActNow BC, and initiatives that 
eliminate unhealthy foods in schools while emphasizing physical activity 
will combat rising obesity rates.


Improving the health of aboriginal people remains a focus of this 
Government, through the implementation of the tripartite Aboriginal 
Health Plan. This is a long-term strategy to attempt to close the gap on 
key health indicators between aboriginal and non-aboriginal people.


Addressing the housing and homelessness issue is a key cornerstone 
for ensuring that all British Columbians have the ability to be healthy. 
Working together with our partners, including local government and 
non-profi t organizations, is necessary in order to provide the housing 
and associated supportive services. There is not an immediate fi x 
to this problem, and solutions will require patience and continued 
engagement by all parties. This Government is committed to fi nding 
long-term solutions to these complex issues.


Contributing to the complexity of the homelessness issue is the inability 
to separate mental health and addictions. The Housing Matters strategy 
incorporates supportive services for people suff ering from mental health, 
but this in itself is not enough. A 10-year Mental Health Strategy is also 
being developed that will provide further supports and a coordinated 
cross-government strategy for addressing mental health issues.
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3. A Healthy Environment


G   G 


Lead the world in sustainable 
environmental management, with the best 
air and water quality and the best fi sheries 


management, bar none.


What Are We Doing Now?


CLIMATE CHANGE


Climate change will be one of the biggest challenges that the global 
community will face this century. We as British Columbians need to 
make healthy choices for our families and for the environment that we 
all coexist in. Since 2001, British Columbia has invested more than $2 
billion in climate change initiatives – either in projects that will result 
in reduced greenhouse gas emissions or in those that allow British 
Columbia to prepare for the impacts of climate change. 


The Province has legislated a 33 per cent reduction in greenhouse gas 
emissions by 2020, we have also committed to having a carbon neutral 
public sector by 2010. Targets have also been established for 2012 and 
2016, based on advice from the Climate Action Team.


The Province has brought 
together the top climate 
scientists and researchers, 
along with government and 
the private sector to develop 
innovative climate change 
adaptation and mitigation 
solutions. This is being done 
through an investment of 
$94.5 million to establish the 
Pacifi c Institute for Climate 
Solutions and the Pacifi c Climate 
Impacts Consortium. Besides 
providing research support 
and developing innovative 
alternatives such as new energy 
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systems, new forms of transportation, alternative technologies, and 
socio-behavioral change, the Institute will also provide the public with 
information and ideas on how to reduce individual greenhouse gas 
emissions through public forums, publications and online information. 
It will also provide education, training and outreach to business 
leaders, government staff  and non-government organizations via 
workshops, short courses and publications.


The fi rst steps to greening the B.C. Building Code have been taken, 
with standards for energy and water effi  ciency. These steps will help to 
reduce the environmental impact of buildings, while lowering long-
term costs for British Columbians. The B.C. Building code will be updated 
regularly with green standards to support the Province’s climate action 
goals. The Province is exploring further changes, including grey water 
recycling, the use of lighting sensors and the reuse of existing buildings.


In 2007, the Province released the BC Energy Plan: 
A vision for Clean Energy Leadership, which set 
aggressive targets and goals for our province. All 
new electricity projects in B.C. are built with zero 
net greenhouse gas emissions and all existing 
thermal generation power plants will reach zero 
net greenhouse gas emissions by 2016. By 2020, 
50 per cent of BC Hydro’s incremental resource 
needs will be acquired through conservation, and 
the Province is committed to being electricity self-
suffi  cient by 2016. Furthermore, the $25 million 
Innovative Clean Energy Fund will encourage the 
development of clean energy and energy effi  cient 
technologies in the electricity, alternative energy, 
transportation and oil and gas sectors.


LiveSmart BC and the Energy Effi  cient Buildings Strategy: More Action 
and Less Energy will help British Columbians meet the goal to become 
energy self-suffi  cient by 2016. Between them, they leverage over $160 
million in funding and set new targets to maximize effi  ciency, conserve 
energy and reduce greenhouse gas emissions.


British Columbia is world-renowned for its plentiful natural resources 
and strong environmental values. Through the BC Bioenergy Strategy, 
British Columbia will develop the provinces resources to enhance 
both the environmental and economic benefi ts for the people who 
live here. The BC Bioenergy Strategy will create new opportunities for 
rural communities and spur new investment and innovation, while 
helping British Columbia become energy self-suffi  cient by 2016. Part 
of the Strategy includes setting up the $25 million Bioenergy Network. 
The Bioenergy Network will encourage the development of pilot and 
demonstration projects with industries and communities in key biomass 
resource areas. It will support research in socially and environmentally 
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responsible dedicated energy crop production and enhance enzymatic 
and other biotechnology solutions for biomass-to-energy conversion. In 
addition, $10 million over three years will go to biodiesel production.


The new carbon tax on pollution was brought in by the Province in 2008 
to encourage individuals and business to make more environmentally 
responsible choices, reducing their use of fossil fuels and related 
emissions. Under law, the carbon tax is revenue neutral, meaning that 
every penny will be returned to the pockets of British Columbians 
through person, small business, and corporate income tax. The tax has 
the advantage of providing an incentive without favouring one way to 
reduce emissions over another. It gives British Columbians a choice on 
how they wish to adapt their behaviour to reduce their consumption of 
fossil fuels.


In September 2008, communities were off ered an incentive to sign an 
agreement to be carbon neutral by 2010. Communities that sign the 
agreement will be refunded the full amount that they have paid in the 
carbon tax. This will give communities and Boards of Education a better 
opportunity to meet their climate change goals, and to meet the provincial 
goals of reducing our greenhouse gas emissions by 33% by 2020. 


The B.C. Transit Plan was announced in January, 2008, which outlined 
the Province’s strategy to double transit ridership. The Plan will reduce 
provincial transportation greenhouse gas emissions by 4.7 million tons 
cumulatively by 2020. The $14 billion Plan calls for investments in four 
rapid transit lines in Metro Vancouver, new cutting edge energy effi  cient 
and high capacity RapidBus BC service along nine major routes in high 
growth urban centres, and 1,600 new clean energy buses to provide 
communities across the province with improved bus service.
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Communities are jumping at the opportunity to become more 
environmentally friendly as evidenced during the Green City Awards, 
which provide exceptional communities with $475,000 in shared reward 
funding annually. These communities all demonstrated leadership and 
innovation in sustainability.


Water is an essential ingredient to life. Without something as simple 
as clean drinkable water life in British Columbia would be completely 
diff erent. It is important that each and every one of us lives as water 
smart as we can, but it is something that many of us take for granted. 


Impacts of climate change, our growing population and booming 
economy means that we need a diff erent approach to water 
management. Living Water Smart is a comprehensive plan for 
sustainable management of all freshwater (surface and groundwater), 
protection of aquatic ecosystems and encouraging water smart 
behaviour and community development practices. The plan commits 
to new actions and targets and builds on existing work underway in the 
province to protect and keep our water safe.


Following through on its 2008 Throne Speech commitment, the 
Province launched the Trees for Tomorrow program, a cost-sharing 
venture to plant millions of trees in public areas of cities, towns, villages 
and regional districts throughout B.C. over the coming fi ve years. 
Planting trees will enhance the environment visually, while at the 
same time will help lock away greenhouse gases that would otherwise 
contribute to climate change. The fi ve-year, $161 million program is 
aimed at planting four million trees and will be implemented though a 
public-private partnership model. 
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To ensure the best air quality possible, the Province announced the B.C. 
Air Action Plan, which sets out 28 actions to reduce pollution from all 
sources. All initiatives will be underway by 2009, and $28.5 million over 
three years has been dedicated to the Plan. The Government will be 
implementing the plan in partnership with industry, communities and 
other levels of government.


In 2007, the Province announced its $100 million, 10 year Flood 
Protection Program for fl ood protection infrastructure and maintenance. 
This Program refl ects the Government’s recognition that important work 
needs to be done to adapt to the real and growing threat of fl ooding 
related to global warming. The program secured matching federal 
funding each year, resulting in $20 million worth of funding available for 
distribution across the Province.


ENVIRONMENTAL MANAGEMENT


There were 11 new “Class A” parks and 73 additional conservancies 
created in British Columbia in 2008. This added more than one million 
hectares to B.C.’s parks and protected areas network, almost twice the 
size of Prince Edward Island. Since 2001, the Province has protected 
over 1.9 million hectares of additional land, bringing the total area 
protected to more than 14% of British Columbia – more than any other 
province in Canada.


To further improve upon our parks system, the Province has invested 
nearly $83 million over the past four years to improve park infrastructure 
and acquire additional parkland.


In 2006, the Province announced its new vision for coastal B.C., as 
outlined in the Central Coast and North Coast Land and Resource 
Management Plans. Combined, these two plans cover an area of 
6.4 million hectares, and include a total combined protected area of 
1.8 million hectares, including some of the largest intact temperate 
rainforests in the world and Spirit Bear habitat. A key element of these 
plans includes the adoption of Ecosystem Based Management (EBM) 
that encourages conservation and sustainable land use practices.


Rivers and waterways are the lifeblood of British Columbia, important to 
wildlife, communities and industry. In 2002, the Living Rivers Trust Fund 
was established with a $2 million endowment. In 2004, the Province 
provided an additional $5 million to the Living Rivers Trust, and in 2006 
the Province added an additional $14 million to that trust bringing the 
total to $21 million for British Columbians. The Living Rivers Trust provides 
river and watershed research, helps to establish the sustainable use of 
water and helps to undo past damage. The Living Rivers Trust Fund is 
symbolic of the Province’s commitment to protecting and improving 
B.C.’s rivers, watersheds, and fi sh habitats for the generations to come.
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Where Do We Want To Go From Here?
B.C. has charted its course on climate change, with the establishment of 
its legislated goals for carbon emissions and greenhouse gas emissions. 
Our strategies developed over the last few years outline our plans and 
targets on everything from energy, bio-energy, agriculture, mountain 
pine beetle, to water, air, transit, and construction. Over the coming 
years, we will be focusing our eff orts on implementing these strategies 
in order to achieve our objectives.


However, there is always more that can be done.


Government will also be looking at what can be done to further climate 
change objectives in urban settings. We didn’t set out to create urban 
sprawl, or seek its consequences, such as increased travel costs, poor 
air quality and fragmented habitat. But together we can work to build 
the kind of place we want to live in, where our homes, workplaces and 
key service centres are near each other. Where there are paths and trails 
through green spaces to allow us to walk or cycle to the places we want 
to go. And where living spaces are designed to ensure our families, 
singles, seniors and diff erent income groups can live together.


Through such initiatives as the Green Cities Awards and the $40 million 
LocalMotion Fund, the Province has and will continue to support 
innovative initiatives undertaken by local governments to make their 
communities greener and healthier to live. However, Government will, 
in the coming months, be more proactive in working directly with 
local communities and engaging the public, including our youth, on 
developing strategies to make urban settings environmentally friendly 
and sustainable places for people to live, work and play.


We still have a long way to go to achieve our vision of what 
neighbourhoods should be like, and government intends to build a 
bridge that will take us to a place where we can all talk about these 
things and create innovate solutions. Opportunities abound to build 
new economies and new markets for environmentally sustainable 
product and services. We currently live in the Best Place on Earth. 
Imagine where we can take it in the future.
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Performance Measures For Great Goals
GOAL 1 – Make B.C. the best educated, most literate 
jurisdiction on the continent


Baseline Current Status
2015/2016 


Target


SCHOOL READINESS


% Kindergarten students entering school • 
“ready to learn”


72.1% 
(04/05 restated)


70.4% 85%


STUDENT LITERACY


Program for International Student • 
Assessment Ranking


2ND in Canada


3rd 
internationally


3RD in Canada


6th 
Internationally


(measured every 
2nd year)


1ST in Canada


Improve 
internationally


HIGH SCHOOL GRADUATION 79% (2004/05) 79% (2007/08) 85%


POST-SECONDARY COMPLETION


56% (2004)


Canadian 
Average 57%


58.5% (2007)  


Canadian 
average 60.3%


Exceed Canadian 
Average


GOAL 2 - Lead the way in North America in healthy 
living and physical fi tness


Baseline Current Status
2015/2016 


Target


LIFE EXPECTANCY AT BIRTH 81 yrs (2004)
81.1 yrs (2007) 


Highest in 
Canada


>81 yrs


PHYSICAL ACTIVITY OF BRITISH COLUMBIANS


More than 30 minutes of moderate physical • 
activity per day


58.1% (2003)
53.7% (2005)  
1st in Canada


73%


BRITISH COLUMBIANS WHO ARE OVERWEIGHT


42.3%


Lowest % in 
Canada (2003)


41.2% (2005) 
Lowest in 
Canada


32%


TOBACCO USE


15%


Lowest % in 
Canada (2003)


14% (2007) 


Lowest % in 
Canada


13%
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GOAL 3 - Build the best system of support in Canada 
for persons with disabilities, those with special 
needs, children at risk and seniors


Baseline Current Status
2015/2016 


Target


DISABLED BRITISH COLUMBIANS WHO ARE WORKING


Of those who wish to work• 


52%1 (2001)


Canadian 41.5%
56.5% 56%2


DISADVANTAGED CHILDREN IN AN AGE APPROPRIATE 
GRADE


86% (2005) 87% (2007) 95%


BRITISH COLUMBIA SENIORS LIVING IN INSTITUTIONS


Seniors 75 or older in health care or related facilities• 


10.3% (2001)


2ND lowest in 
Canada


To be updated 
in the Spring of 


2008


Maintain 
Canadian 2nd 


place rank.


GOAL 4 - Lead the world in sustainable 
environmental management, with the best air and 
water quality, and the best fi sheries management, 
bar none


Baseline Current Status
2015/2016 


Target


AVERAGE FINE PARTICULATE CONCENTRATION IN 
MAJOR METROPOLITAN AREAS


Vancouver is 2ND 
lowest in Canada 


(2004)


Vancouver is 
lowest in Canada 


(2007)


Lowest in 
Canada


PROVINCE WIDE GREENHOUSE GAS EMISSIONS
Data will be available for 


use in 2009.


33% below 2007 
levels by 2020


2012 and 2016 
targets TBD


WATER QUALITY


% Of 30 B.C. water bodies with stable or improving • 
trends


96% (2004/05) 96% (2007/08) >96%


GOAL 5 - Create more jobs per capita than anywhere 
else in Canada


Baseline Current Status
2015/2016 


Target


NUMBER OF NEW JOBS PER CAPITA 1ST (2005) 2ND (2008) 1ST


1 Baseline changed due to change in data collection method
2 Review of target underway at MHSD
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THE BRITISH COLUMBIA CLIMATE ACTION CHARTER 
BETWEEN 


THE PROVINCE OF BRITISH COLUMBIA (THE PROVINCE) 
AND 


THE UNION OF BRITISH COLUMBIA MUNICIPALITIES (UBCM) 
AND 


SIGNATORY LOCAL GOVERNMENTS  
 


(THE PARTIES) 
 


 
 
 
(1) The Parties share the common understanding that: 


(a) Scientific consensus has developed that increasing emissions of human caused 
greenhouse gases (GHG), including carbon dioxide, methane and other GHG 
emissions, that are released into the atmosphere are affecting the Earth’s climate;  


(b) the evidence of global warming is unequivocal and the effects of climate change are 
evident across British Columbia; 


(c) reducing GHG emissions will generate environmental and health benefits for 
individuals, families, and communities;  


(d) climate change and reducing GHG emissions are issues of importance to British 
Columbians;  


(e) governments urgently need to implement effective measures to reduce GHG 
emissions and anticipate and prepare for climate change impacts;  


(f) protecting the environment can be done in ways that promote economic prosperity; 
and 


(g) it is important to take action and to work together to share best practices, to reduce 
GHG emissions and address the impacts of climate change. 


 
 
(2) The Parties acknowledge that each has an important role in addressing climate 


change and that: 
(a) The Province has taken action on climate change, including commitments made in the 


2007 Speech from the Throne, the BC Energy Plan, and the Western Climate 
Initiative on climate change;  


(b) Local Governments have taken action on climate change, including planning livable, 
sustainable communities, encouraging green developments and transit oriented 
developments, and implementing innovative infrastructure technologies including 
landfill gas recapture and production of clean energy; and 
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(c) these actions create the foundation for the Parties to be leaders in affecting climate 
change.  


 
 


(3) This Charter acknowledges that: 
(a) The interrelationship between each Order of Government’s respective jurisdictions 


and accountabilities with respect to communities, and activities related to and within 
communities, creates both a need and an opportunity to work collaboratively on 
climate change initiatives;  


(b) both Orders of Government have recognized a need for action, both see that the 
circumstances represent a Climate for Change in British Columbia, and both are 
responding; and 


(c) the actions of each of the Parties towards climate change will be more successful if 
undertaken jointly with other Parties.   


 
 


(4) The Parties share the common goals of: 
(a) Fostering co-operative inter-governmental relations;  


(b) aiming to reduce GHG emissions, including both their own and those created by 
others;  


(c) removing legislative, regulatory, policy, or other barriers to taking action on climate 
change; 


(d) implementing programs, policies, or legislative actions, within their respective 
jurisdictions, that facilitate reduced GHG emissions, where appropriate;  


(e) encouraging communities that are complete and compact and socially responsive; and 
 


(f) encouraging infrastructure and a built environment that supports the economic and 
social needs of the community while minimizing its environmental impact.  


 
 
(5) In order to contribute to reducing GHG emissions: 


(a) Signatory Local Governments agree to develop strategies and take actions to achieve 
the following goals: 


(i) being carbon neutral in respect of their operations by 2012, recognizing that solid 
waste facilities regulated under the Environmental Management Act are not 
included in operations for the purposes of this Charter. 


(ii) measuring and reporting on their community’s GHG emissions profile; and  
(iii) creating complete, compact, more energy efficient rural and urban communities 


(e.g. foster a built environment that supports a reduction in car dependency and 
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energy use, establish policies and processes that support fast tracking of green 
development projects, adopt zoning practices that encourage land use patterns that 
increase density and reduce sprawl.) 


(b) The Province and the UBCM will support local governments in pursuing these goals, 
including developing options and actions for local governments to be carbon neutral in 
respect of their operations by 2012. 


 
(6) The Parties agree that this commitment to working together towards reducing GHG 


emissions will be implemented through establishing a Joint Provincial-UBCM 
Green Communities Committee and Green Communities Working Groups that 
support that Committee, with the following purposes: 
(a) To develop a range of actions that can affect climate change, including initiatives 


such as:  assessment, taxation, zoning or other regulatory reforms or incentives to 
encourage land use patterns that promote increased density, smaller lot sizes, 
encourage mixed uses and reduced GHG emissions; development of GHG reduction 
targets and strategies, alternative transportation opportunities, policies and processes 
that support fast-tracking of green development projects, community gardens and 
urban forestry; and integrated transportation and land use planning; 


(b) to build local government capacity to plan and implement climate change initiatives; 
(c) to support local government in taking actions on becoming carbon neutral in respect 


of their operations by 2012, including developing a common approach to determine 
carbon neutrality for the purposes of this Charter, identifying carbon neutral strategies 
and actions appropriate for the range of communities in British Columbia and 
becoming reporting entities under the Climate Registry; and, 


(d) to share information and explore additional opportunities to support climate change 
activities, through enhanced collaboration amongst the Parties, and through 
encouraging and promoting climate change initiatives of individuals and businesses 
within communities. 


 
(7) Once a common approach to carbon neutrality is developed under section (6)(c), 


Signatory Local Governments will implement their commitment in 5 (a) (i). 
 
(8) To recognize and support the GHG emission reduction initiatives and the climate change 


goals outlined in this Charter, Signatory Local Governments are invited by the other 
Parties to include a statement of their initiatives and commitments as an appendix to this 
Charter.   


 
(9) This Charter is not intended to be legally binding or impose legal obligations on any 


Party and will have no legal effect. 
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SIGNED on behalf of the PROVINCE OF BRITISH COLUMBIA by: 
 
 
 
 
 
        Date     
The Honourable Barry Penner 
Ministry of Environment 
 
 
 
 
        Date     
The Honourable Kevin Krueger 
Ministry of Community Development   
 
 
 
SIGNED on behalf of the UNION OF BRITISH COLUMBIA MUNICIPALITIES by: 
 
 
 
 
 
 
        Date     
Chair Robert Hobson and 
President of the Union of British  
Columbia Municipalities 
 
 
 
SIGNED on behalf of the SIGNATORY LOCAL GOVERNMENT:  
 
 
________________________________________________ 
  (NAME OF LOCAL GOVERNMENT) 
by: 
 
        Date     
Mayor/Chair 
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Appendix 
GHG reduction initiatives or commitments of Signatory Local Government 


 
Note: Local Governments that choose to become Signatories may also choose to provide a 
statement of their individual commitments in a customized addendum to the main body of the 
Charter.  Below is a sample version of the proposed addendum 
 
SAMPLE 
 


Addendum to 
The British Columbia Climate Change Action Charter 


 
For 


 
[Name of Local Government] 


 
is committed to 


 
1.  Implementing existing plans 
 
Local Governments could list here plans they have developed and are in the process of 
implementing; for example: 
 


• Community energy plan 
• Greenhouse gas emissions inventory  
• Official Community Plan – Smart Growth 
• Community Action on Energy Efficiency Initiative (CAEE) 
• Partners for Climate Protection, Federation of Canadian Municipalities  
• District Energy System  
• Eco-Industrial Project  
• Transit Oriented Development Plan 
• Landfill Gas Utilization 
 


 
2. Continue to pursue activities 
 
Local Governments could list here recent projects they have implemented; for example: 
 


• Bio-diesel fleet vehicle conversion 
• E3 Fleet Program 
• Greenhouse Gas Reduction Strategy 
• Carbon Neutral Municipal Operations 
• Organics Recovery 
• Recycling and waste management plan 
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• Greenhouse gas local action plan 
• Energy Efficient Municipal Operations 
• Employee car-pooling 
• Air quality planning 


 
 
3. Preparing new plans, bylaws, policies, etc. 
 
Local Governments could list here plans, bylaws, policies they are committed to develop; for 
example: 
 


• Plan for being carbon neutral in respect of their operations by 2012 
• Anti-idling bylaw 
• Green Buildings BC for Local Governments  
• Smart Growth Development Checklist 
• Green Building Program – Built Green and LEED standards 
• Micro-generation projects (hydro, wind power, etc) 
• Sustainable Community Servicing Plan 
• Green Roof Policy 
• Greywater recycling policy and standards 
• Pedestrian and transit friendly community design  
• Local Purchasing Policy 
• Streamlined Green Building Application Process 


 
 


 








List of Local Governments who have signed B.C. Climate Action Charter 
as of March 31, 2009    
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1. 100 Mile House 
2. Abbotsford 
3. Alert Bay 
4. Anmore 
5. Armstrong 
6. Ashcroft 
7. Barriere 
8. Belcarra 
9. Bowen Island 
10. Buckley Nechako Regional District 
11. Burns Lake 
12. Cache Creek 
13. Canal Flats 
14. Campbell River 
15. Capital Regional District 
16. Cariboo Regional District 
17. Castlegar 
18. Central Coast Regional District 
19. Central Kootenay Regional District 
20. Central Okanagan Regional District 
21. Central Saanich 
22. Chase 
23. Chetwynd 
24. Chilliwack 
25. Clearwater 
26. Clinton 
27. Columbia Shuswap Regional District 
28. Colwood 
29. Comox, Town 
30. Comox Valley Regional District 
31. Coquitlam 
32. Courtenay 
33. Cowichan Valley Regional District 
34. Cranbrook 
35. Creston 
36. Dawson Creek 
37. Delta 
38. Duncan 
39. East Kootenay Regional District 
40. Elkford 
41. Enderby 
42. Esquimalt 
43. Fernie 


44. Fort St. John 
45. Fort St. James 
46. Fraser Fort George Regional District 
47. Fraser Lake  
48. Fraser Valley Regional District 
49. Fruitvale  
50. Gibsons 
51. Golden 
52. Gold River 
53. Grand Forks 
54. Greenwood 
55. Harrison Hot Springs 
56. Highlands 
57. Hope 
58. Hudson’s Hope 
59. Invermere 
60. Islands Trust 
61. Kamloops 
62. Kaslo 
63. Kelowna 
64. Kent 
65. Keremeos 
66. Kimberley 
67. Kootenay Boundary Regional District 
68. Ladysmith 
69. Lake Country 
70. Lake Cowichan 
71. Langford 
72. Langley, City 
73. Langley, Township 
74. Lantzville 
75. Lillooet 
76. Lion’s Bay 
77. Lumby 
78. Logan Lake 
79. Mackenzie 
80. Maple Ridge 
81. Masset 
82. McBride 
83. Merritt 
84. Metchosin 
85. Metro Vancouver Regional District 
86. Midway, Village of 
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87. Mission 
88. Montrose 
89. Mount Waddington Regional District 
90. Nakusp 
91. Nanaimo City 
92. Nanaimo, Regional District 
93. Nelson 
94. New Denver 
95. New Hazelton 
96. New Westminster 
97. North Cowichan 
98. North Okanagan Regional District 
99. North Saanich 
100. North Vancouver, City 
101. North Vancouver, District  
102. Northern Rockies Reg. Municipality 
103. Oak Bay 
104. Okanagan-Similkameen RD 
105. Oliver 
106. Osoyoos 
107. Parksville 
108. Peace River Regional District 
109. Peachland 
110. Pemberton 
111. Penticton 
112. Pitt Meadows   
113. Port Alberni 
114. Port Alice 
115. Port Clements 
116. Port Coquitlam 
117. Port Edward 
118. Port Hardy 
119. Port McNeill 
120. Port Moody 
121. Pouce Coupe 
122. Powell River, City  
123. Powell River Regional District 
124. Prince George 
125. Prince Rupert 
126. Princeton 
127. Qualicum Beach 
128. Queen Charlotte  
129. Quesnel 
130. Radium Hot Springs 
131. Revelstoke 
132. Richmond 


133. Rossland 
134. Saanich 
135. Salmo 
136. Salmon Arm  
137. Sayward  
138. Sechelt 
139. Sicamous 
140. Sidney  
141. Skeena Queen Charlotte Reg. District 
142. Slocan 
143. Smithers 
144. Sooke 
145. Sparwood 
146. Spallumcheen 
147. Squamish 
148. Squamish Lillooet Regional District 
149. Strathcona Regional District 
150. Summerland 
151. Sunshine Coast Regional District 
152. Surrey 
153. Tahsis 
154. Taylor 
155. Telkwa 
156. Terrace 
157. Thompson Nicola Regional District 
158. Tofino 
159. Trail 
160. Tumbler Ridge 
161. Ucluelet 
162. Valemount 
163. Vancouver 
164. Vanderhoof 
165. Vernon 
166. Victoria 
167. View Royal 
168. Warfield 
169. Wells 
170. West Vancouver 
171. Westside (West Kelowna) 
172. Whistler 
173. White Rock 
174. Williams Lake 
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Preface – The Kyoto Protocol Implementation Act 
 
 
 
On June 22nd, 2007 the Kyoto Protocol Implementation Act received Royal Assent. 
 
Section 5 of the Act provides that “Within 60 days after this Act comes into force and not later than 
May 31 of every year thereafter until 2013, the Minister [of the Environment] shall prepare a Climate 
Change Plan that includes  
 


(a)   a description of the measures to be taken to ensure that Canada meets its obligations under 
Article 3, paragraph 1, of the Kyoto Protocol, including measures respecting 


i)  regulated emission limits and performance standards, 
ii)  market-based mechanisms such as emissions trading or offsets, 
iii)  spending or fiscal measures or incentives, 
iii.1)  a just transition for workers affected by greenhouse gas emission reductions, and 
iv) cooperative measures or agreements with provinces, territories or other governments; 


 
(b)   for each measure referred to in paragraph (a), 


i)  the date on which it will come into effect, and  
ii) the amount of greenhouse gas emission reductions that have resulted or are expected to 
result for each year up to and including 2012, compared to the levels in the most recently 
available emission inventory for Canada; 


 
(c)   the projected greenhouse gas emission levels in Canada for each year from 2008 to 2012, 
taking into account the measures referred to in paragraph (a), and a comparison of those levels 
with Canada’s obligations under Article 3, paragraph 1, of the Kyoto Protocol; 


 
(d)   an equitable distribution of greenhouse gas emission reduction levels among the sectors of 
the economy that contribute to greenhouse gas emissions; 


 
(e)   a report describing the implementation of the Climate Change Plan for the previous calendar 
year; and 


 
(f) a statement indicating whether each measure proposed in the Climate Change Plan for the 
previous calendar year has been implemented by the date projected in the Plan and, if not, an 
explanation of the reason why the measure was not implemented and how that failure has been or 
will be redressed.” 
 


Sections 6 through 8 address the issues of regulating greenhouse gases. Section 6 sets out broad 
authorities for the Governor-in-Council to make regulations respecting greenhouse gases. Section 7 
provides that within 180 days of the coming into force of the Kyoto Protocol Implementation Act the 
Governor-in-Council shall ensure that Canada fully meets its obligations under section 3, paragraph 1, 
of the Kyoto Protocol by “making, amending or repealing the necessary regulations under this or any 
other Act.” Section 8 sets out requirements for pre-publication of any such regulations for consultation 
purposes. 
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Section 9 of the Act provides that “Within 120 days after this Act comes into force, the Minister of the 
Environment shall prepare a statement setting out the greenhouse gas emission reductions that are 
reasonably expected to result for each year up to and including 2012 from  
 


(a) each regulation made or to be made to ensure that Canada fully meets its obligations under 
Article 3, paragraph 1, of the Kyoto Protocol, pursuant to subsections 7(1) and (2); and  
 
(b) each measure referred to in subsection 7(3).” 


 
This document addresses the Government’s obligations under sections 5 through 9 of the Kyoto 
Protocol Implementation Act. 
 
Specifically, this document constitutes the Climate Change Plan that the Minister of the Environment is 
required to file under Section 5 of the Act. 
 
With regard to Sections 6 through 8 of the Act, these call for the Government to regulate compliance 
with the Kyoto Protocol, but are silent on what types of regulation are expected and which sectors of 
society should shoulder the burden. The Governor-in-Council has discretion on whether and how best 
to regulate to meet legislative objectives, in order that the Government may pursue a balanced 
approach that protects both the environment and the economy. The Government is taking aggressive 
action to reduce greenhouse gases and will therefore continue to fulfil its proper role in Canada’s 
parliamentary system by regulating where appropriate and in a balanced and responsible manner. In 
that context, this document elaborates on the Government’s existing plan to regulate greenhouse gas 
emissions and air pollution, Turning the Corner.  
 
With regard to Section 9, Annex 1 constitutes the Statement required under that section of the Act. As 
required by the Kyoto Protocol Implementation Act, this document will be tabled in Parliament within 
the required timelines.  
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Introduction 
 
 
 
Climate change is one of the most important challenges facing the global community in the 21st 
century. A series of reports by the International Panel on Climate Change (IPCC) demonstrate, with 
more scientific certainty than ever before, that climate change is happening, and that it is almost 
certainly caused by the greenhouse gas emissions released into the air from industries, homes, 
vehicles, and other energy-consuming activities1. 
 
Countries around the world have mobilized, both individually and in concert, to address climate change. 
These efforts continue to intensify and deepen. The recent meeting of the G8 in Heiligendamm, 
Germany, demonstrated the commitment of the world’s major industrialized countries to take further 
action on climate change. At the meeting, G8 leaders agreed to seriously consider the decisions made 
by Canada, the European Union and Japan to, at least, halve emissions by 2050. 
 
Although Canada is a comparatively small contributor to the world’s overall greenhouse gas emissions, 
at roughly two percent of global emissions, Canada is among the highest in terms of per capita 
emissions. Canada faces real challenges when it comes to making progress on reducing greenhouse 
gas emissions. Given our geography, the structure of our economy, and a growing population, no one 
should be under the illusion that these challenges can be overcome overnight or even in a few short 
years. These challenges are made even greater by the nearly continuous growth in Canada’s 
greenhouse gas emissions since the Kyoto Protocol was signed. Addressing climate change requires a 
realistic and balanced plan based on concrete and practical actions, on both the domestic and the 
international stages. 
 
Canadians are ready to move forward and act on climate change. They are looking to their federal and 
provincial governments to offer practical, realistic plans of action that deliver real greenhouse gas 
reductions in the short and medium term, while maintaining the economic growth and prosperity 
necessary to sustain and accelerate those reductions over the long term.  
 
The Government has developed a plan, entitled Turning the Corner, that balances the need to reduce 
greenhouse gas emissions and support sustainable economic growth. It employs mandatory 
regulations to ensure reductions in greenhouse gas emissions and uses market-based approaches to 
ensure that these reductions are achieved at a reasonable cost. The Plan also promotes innovation by 
stimulating the development and deployment of clean energy and clean transportation technologies.  
 


                                                 
1 International Panel on Climate Change, “Climate Change 2007, The Physical Science Basis: Contribution of Working Group 1 to 
the Fourth Assessment Report of the International Panel on Climate Change.” 
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Turning the Corner represents a major step forward for Canada. It responds to the compelling science 
of climate change and Canada’s international obligations, while accounting for Canada’s unique 
economic and geographic circumstances. The Plan also makes clear Canada’s goal of working with the 
international community, through the United Nations Framework Convention on Climate Change 
(UNFCCC), the Kyoto Protocol and other fora, toward a long term approach to climate change that 
brings all of the world’s largest emitters together in action. This Plan provides a solid foundation for 
domestic action to reduce greenhouse gases, putting Canada in a strong position to play an effective 
role in ongoing international negotiations on climate change. 
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Canada’s Kyoto Protocol Targets and Obligations 
 
 
 
Canada has a long history of participation in international processes to reduce air pollution and 
greenhouse gases. In 1988, Canada hosted the Toronto Conference on the Changing Atmosphere, 
which produced a declaration to establish an intergovernmental committee to elaborate a Convention on 
climate change. In 1992, the UNFCCC was adopted at the Rio Earth Summit. In 1997, the Government 
of Canada negotiated the country’s target under the Kyoto Protocol. The Government remains strongly 
committed to the objectives and processes for international action through the UNFCCC and the Kyoto 
Protocol.  
 
 
Canada’s Commitments under the United Nations Framework Convention on 
Climate Change (UNFCCC) and the Kyoto Protocol 
 
The UNFCCC is the key multilateral environmental agreement through which national governments 
address climate change. The ultimate objective of the Convention is to achieve stabilization of 
greenhouse gas concentrations in the atmosphere at a level low enough to prevent dangerous human 
interference with the climate system. A total of 190 countries and the European Economic Community 
(EEC)  have ratified the Convention, which entered into force in 1994.  
 
The Kyoto Protocol to the UNFCCC, which entered into force in 2005, commits developed countries 
(Annex B Parties) to individual targets to limit or reduce their greenhouse gas emissions. Under the terms 
of the Kyoto Protocol, 36 developed countries (including Canada) and the EEC have ratified 
commitments that would cut their total emissions of greenhouse gases on average between 2008 and 
2012 to levels 5% below 1990 levels. Canada’s target is an average of 6% below 1990 levels over the 
2008-2012 period. 
 
Canada has met and will continue to meet a series of requirements under the Kyoto Protocol. These 
include: providing financial assistance to developing countries so that they may endeavour to meet lesser 
commitments; submitting periodic “national communications” that include additional information to the 
information submitted to the UNFCCC; submitting a one-time “Initial Report under the Kyoto Protocol” to 
facilitate the operation of the first commitment period and describe the required infrastructure that Canada 
has in place; and, submitting a one-time “Report on Demonstrable Progress under the Kyoto Protocol” 
outlining the initiatives put in place in Canada in achieving its commitments under the Protocol. 
 
Along with these submissions, Canada has also established a national inventory system for measuring 
and reporting emissions and removals of greenhouse gases and is establishing a national registry. The 
registry will serve as a tracking system to ensure accurate accounting of the initial issuance of the 
amount of greenhouse gas emissions allowed in Canada, and the subsequent international transactions 
undertaken with other countries. 
 
In its “Initial Report under the Kyoto Protocol” filed with the UNFCCC Secretariat on March 15, 2007, 
Canada declared its base year emissions (1990) under the Kyoto Protocol to be 599 Mt CO2 equivalent2 


                                                 
2 Carbon dioxide equivalent (CO2 eq) is a metric measure used to compare the emissions from various greenhouse gases based 
upon their global warming potential (GWP). The carbon dioxide equivalent for a gas is derived by multiplying the tonnes of the gas 
by the associated GWP. For example, the GWP for methane is 21, which means that emissions of 1 million metric tonnes of 
methane are equivalent to emissions of 21 million metric tonnes of carbon dioxide.  
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(eq). In accordance with Article 3, paragraphs 7 and 8 of the Kyoto Protocol, Canada’s allowable 
emissions for the period 2008 to 2012 are 2,815 Mt (i.e. 94% of the 1990 level multiplied by five)3. This 
means Canada’s target level of greenhouse gas emissions is an average of 563 Mt CO2 eq per year for 
the period 2008 to 2012. 
 
 
Timelines for Compliance with the Kyoto Protocol 
 
The first commitment period of the Kyoto Protocol begins January 1, 2008, and ends December 31, 
2012. Kyoto Protocol Annex B Parties are required to submit their annual greenhouse gas emissions 
data in the form of a national inventory report, the first of which will be due on April 15, 2010, with the 
final report for 2012 due on April 15, 2014. The degree to which a ratifying Party has met its emissions 
reduction obligations under the Kyoto Protocol will be assessed after its final report has been filed in 
2014. 
 
An Expert Review Team will examine and record each country’s total emissions for the commitment 
period (2008-2012), along with final accounting quantities for land use, land-use change and forestry 
activities. Once the expert review process has been completed for all Parties, a 100-day “additional 
period for fulfillment of commitments” will begin. This period is intended to provide Parties with the 
opportunity to undertake and finalize the transactions necessary to achieve compliance with Article 3, 
paragraph 1, of the Kyoto Protocol. The specific date when the 100-day period begins will be 
determined by the Conference of the Parties to the Kyoto Protocol prior to 2014. 


                                                 
3 Canada’s Initial Report Under the Kyoto Protocol, 2007. 
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Canada’s National Circumstances 
and Greenhouse Gas Emission Trends 
 
 
 
Canada’s National Circumstances 
 
Canada faces unique geographic and economic circumstances that must be considered in the 
development of a realistic plan to reduce Canada’s greenhouse gas emissions.  
 
Canada is the second largest country in the world. Average and seasonal temperatures vary widely, 
depending on the region – most of the country experiences short, hot summers and long, very cold 
winters. As such, heating, cooling and transportation needs associated with the Canadian geographic 
context contribute to high energy demand and higher per capita greenhouse gas emissions. Along with 
these factors, Canada also has one of the highest rates of population and economic growth in the 
OECD, and is expected to maintain this trend in the future. 
 
The Canadian economy is export-oriented and resource-based. More than 40% of Canada’s economic 
output is exported, and 40% of those exports are energy-intensive, resource-based commodities. 
Canada is an energy superpower and one of only a few industrialized countries that is a net exporter of 
coal, oil, and natural gas, and has large reserves of each. This gives Canada a major role in the long 
term energy security of North American and world energy supplies. According to the International 
Energy Agency, fossil fuels will remain the dominant source of world energy, accounting for 83% of the 
overall increase in energy demand between 2004 and 20304. In this context, Canada is seen as one of 
the few secure places in the world to invest in energy development, and as one of a very few energy 
exporting nations that has reserves sufficiently large to provide a secure long term supply of fossil-fuels.  
 
Since Canada exports a significant amount of energy, its emissions levels are partly the result of energy 
consumed in other countries. In fact, more than half of the oil and natural gas produced in Canada is 
exported for US consumption. Between 1990 and 2005, oil exports grew by 140% while natural gas 
exports grew by 170%. Other G7 countries, with the exception of the UK, increased their imports of oil 
and gas over the same period, thereby effectively exporting that portion of the emissions associated 
with the production of the fossil fuels they consume.  
 
Canada’s national circumstances are not expected to shift dramatically in the near term. Population 
growth is expected to continue, while the Canadian economy is forecast to grow at 2.4% annually.  
 
 
Canada’s National Greenhouse Gas Emissions 
 
Total greenhouse gas emissions in Canada in 2005 were about 747 Megatonnes (Mt) CO2 eq, which 
represents a slight increase from 2003 levels. Overall the long term trend indicates emissions in 2005 
were 32.7% above Canada’s Kyoto Protocol target of an average of 563 Mt CO2 eq per year for the 
period 2008 to 2012.  
 
Over 85% of Canada’s greenhouse gas emissions result from the production and use of energy, largely 
in the areas of stationary fossil fuel combustion (46%) and transportation (26%). Industrial process 
                                                 
4 International Energy Agency, “World Energy Outlook 2006”. 
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emissions and emissions from agricultural activities each account for approximately 7% of Canada’s 
total greenhouse gas emissions.  
 
While there have been relatively minor and short-lived dips in Canada’s historical emissions (for 
example, in 1991 due to an economic recession, and in 2001 due to the impacts of the terrorist attacks 
of September 11, 2001), in general, emissions have grown steadily since 1990.  
 
Most recently, the growth in emissions has been slowed by the re-starting of significant nuclear capacity 
in electricity generation in Ontario, following refurbishment of a number of units at the Bruce and 
Pickering Generating Stations, as well as increases in hydro-electricity generation. There has also been 
somewhat reduced demand for heating fuels due to warmer winters during 2004 and 2005 and a 
reduced rate of increase in fossil fuel production.  
 
Despite this recent slowdown, the most recent forecasts of economic growth and energy demand 
indicate that under a business-as-usual scenario Canada’s greenhouse gas emissions will continue to 
grow5. With no new actions from governments or industry to control emissions growth, Canada’s 
greenhouse gas emissions would average some 825 Mt per year between 2008 and 2012. This means 
that an emission reduction of one third below business as usual levels, on average, for each year from 
2008 to 2012 would be required to achieve Canada’s Kyoto Protocol target of 6% below 1990 levels, 
equivalent to 262 Mt per year. As will be explained in more detail in the following section, this level of 
reductions could not be achieved without imposing significant costs on the Canadian economy.  
 
 
 
 
 
 
 
 
 


                                                 
5 Business as usual levels refer to the expected levels of economic growth and energy demand that would exist if no new action 
were to be taken to reduce greenhouse gas emissions. 
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The Economics of the  
Kyoto Protocol Implementation Act 
 
 
 
In the face of rising greenhouse gas emissions directly tied to our resource-based economy, growing 
population, and vast, northern geography, the economics of the Kyoto Protocol Implementation Act for 
Canada are significant.  
 
The Kyoto Protocol requires parties to focus principally on domestic measures to reduce their 
greenhouse gas emissions. This is the preferred approach of most countries with targets as described in 
Annex B of the Kyoto Protocol, and for good reason. Addressing domestic sources of greenhouse gas 
emissions not only results in certain and measurable greenhouse gas reductions, but also leads to 
numerous co-benefits, including reductions in local and regional air pollutants that pose human health 
and other risks. Over the longer term, reducing emissions at home may also strengthen the energy 
efficiency and technological competitiveness of domestic businesses and entrepreneurs, thereby better 
positioning them to compete, and potentially lead, in an increasingly carbon-constrained global 
economy.  
 
In seeking to mitigate the economic risk associated with reducing greenhouse gas emissions, the 
Government has carefully examined all of its compliance options under the Kyoto Protocol. This 
includes the potential to rely on the purchase of international credits under the Protocol’s “flexibility 
mechanisms” to meet a major share of Canada’s reduction target. These mechanisms are: 
 


• The Clean Development Mechanism (CDM) which provides for Parties to implement projects 
that reduce emissions in developing countries; 


 
• Joint Implementation (JI) which provides for Parties to implement an emission-reducing project 


or a project that enhances removals by sinks in the territory of another Annex I Party; and, 
 


• Emissions trading which provides for Parties to acquire assigned amount units (AAUs) from 
other Parties that have excess units. 


 
At this time, project-based credits generated from the CDM (known as Certified Emission Reductions or 
CERs) and JI represent the main option for environmentally credible international purchases. There is, 
however, considerable uncertainty about the volume of project-based credits available for purchase. 
Based on preliminary information from the United Nations Environment Programme (UNEP) Risoe 
Centre on Energy, Climate and Sustainable Development, about 85 million CERs and other project-
based credits (from Joint Implementation) will be available per year for purchase between 2008 and 
20126. Under the unlikely assumption that Canada could acquire all of these credits, this equates to less 
than one-third of Canada’s annual reduction target.  
 
An alternative compliance option to purchasing project-based credits would be to purchase Assigned 
Amount Units (AAUs), which are emission allowance units granted to each country according to their 
respective target level of greenhouse gas emissions in the Kyoto Protocol. Those countries that no 
                                                 
6 Certified Emission Reductions (CERs) are issued for emission reductions from CDM project activities and are equal to 1 metric 
tonne of CO2 equivalent. Based on information from the UNEP Risoe Centre on Energy, Climate and Sustainable Development, 
the number of CERs represents roughly 93% of the total project-based credits forecast to 2012 (credits from Joint Implementation 
– Emissions Reduction Units – account for only 7%).  
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longer need their AAUs to be in compliance with their Kyoto Protocol targets may offer them for sale to 
other countries.  
 
Canada and several other countries have serious concerns about the environmental quality of AAU 
credits at this time, since the vast majority have been generated due to economic collapse or falling 
production, and not for reasons directly related to efforts to curb emissions. These concerns apply to 
“greened” AAUs as well, which derive from efforts to ensure that funds generated by the sale of excess 
AAUs be dedicated to projects that will result in real, incremental greenhouse gas reductions in the near 
future. At this point, methods to track and ensure the “greening” of AAUs are still at the development 
stage.  
 
Relying on such international credits would do little to encourage investment and innovation at home, 
giving a long term economic and environmental advantage to others. Over time, as carbon markets 
become more mature and more global in nature, with robust emission reduction verification systems, 
Canadian firms may have increased access to international markets for the purposes of compliance with 
Canadian regulations. The Government of Canada will not, however, purchase credits or otherwise 
participate in the carbon market. 
 
Unfortunately, when cast against a timeframe that requires Canada to begin reducing its greenhouse gas 
emissions by one-third beginning in January 2008, it is evident that domestic action would have to be 
buttressed by some international purchase of emission credits. Even allowing for such purchases, the 
government would need to take further drastic action that would overwhelm the environmental and other 
benefits of action on climate change that Canadians are seeking. These measures would require placing 
the equivalent of a tax on energy, impacting both large industrial emitters of greenhouse gases and 
individual consumers. The Government has examined this scenario and rejected it as a viable policy 
option. Key conclusions under this scenario are presented below, while a more detailed account can be 
found in the Government’s Report entitled The Cost of Bill C-288 to Canadian Families and Business at 
http://www.ec.gc.ca/doc/media/m_123/c1_eng.html. 
 
The Government’s analysis, broadly endorsed by some of Canada’s leading economists, indicates that 
Canadian Gross Domestic Product (GDP) would decline by more than 6.5% relative to current projections 
in 2008 as a result of strict adherence to the Kyoto Protocol’s emission reduction target for Canada. This 
would imply a deep recession in 2008, with a one-year net loss of national economic activity in the range 
of $51 billion relative to 2007 levels. By way of comparison, the most severe recession in the post-World 
War II period for Canada, as measured by the fall in real GDP, was in 1981-1982. Real GDP fell 4.9% 
between the second quarter of 1981 and the fourth quarter of 1982. 
 
All provinces and sectors would experience significant declines in economic activity under this scenario, 
while employment levels would fall by about 1.7% (or 276,000 jobs) between 2007 and 2009. In 
addition, there would be a reduction of real per capita personal disposable income levels from forecast 
levels of around 2.5% in 2009 (or about $1,000 per Canadian in today’s dollars).  
 
Meeting Canada’s Kyoto Protocol target on the timeline proposed in the Kyoto Protocol Implementation 
Act would also have implications for energy prices faced by Canadian consumers. Natural gas prices 
could potentially more than double in the early years of the 2008-2012 period, while electricity prices 
could rise by about 50% on average after 2010. Prices for transportation fuels would also inevitably rise 
by a large margin – roughly 60%.  
 
These statistics demonstrate the immense challenges associated with trying to meet our Kyoto Protocol 
target following a decade in which our emissions have grown steadily.  
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Actions to Address Climate Change 
 
 
 
The Government takes its responsibilities under the Kyoto Protocol very seriously. Its approach to 
meeting the requirements of the Protocol is informed by the extensive review and analysis of the climate 
change issue undertaken since early 2006. The key conclusions from this review are as follows: 


• Canada stands out as an exception to the emissions trend in many other industrialized countries that 
have ratified the Kyoto Protocol and assumed reduction targets. While most EU countries and Japan 
have reduced or generally stabilized emissions relative to 1990 levels, Canadian greenhouse gas 
emissions have grown steadily since the Kyoto Protocol was signed in 1997. As a result, to meet its 
obligations under the Kyoto Protocol, Canada would have to achieve an average 33% reduction in 
annual emissions for each of the next five years. 


• Canada’s options for meeting the Kyoto Protocol’s 2008-2012 target through domestic action alone 
are very limited. There is also a very limited supply of environmentally sound international credits 
under the Kyoto Protocol’s Clean Development Mechanism (CDM) and Joint Implementation (JI) 
compliance options available for purchase.  


Notwithstanding the above challenges, the Government is convinced that the adjustments required to 
reduce greenhouse gas emissions without negatively impacting the economy are manageable over a 
reasonable period of time, with an appropriate range of regulatory and market-based instruments to 
provide Canadian firms and individuals with the right incentives. Under such an approach, and given a 
longer timeframe, firms and individuals could adopt currently available technologies that emit fewer 
greenhouse gas emissions, as well as implement new technologies with limited costs as existing 
facilities and equipment wear out and are replaced.  


The Government’s Clean Air Agenda, as laid out in Turning the Corner, takes an integrated approach to 
reducing greenhouse gas emissions and air pollution. For the purposes of this Climate Change Plan, 
however, the elements of Turning the Corner that specifically address greenhouse gases will constitute 
the policies and measures to be pursued. For more information on Turning the Corner, please see 
http://www.ecoaction.gc.ca. 


The real reductions in emissions that will be driven by the Government’s new regulations, coupled with 
the impacts of both the non-regulatory actions and ambitious new initiatives being taken by provincial 
and territorial governments, mean that Canada’s greenhouse gas emissions from all sources are 
expected to begin to decline as early as 2010 and no later than 2012. Thereafter, absolute emissions 
will continue to decline.  


The Government is committed to reducing Canada’s total emissions of greenhouse gases, relative to 
2006 levels, by 20% by 2020 and by 60% to 70% by 2050. 
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Regulatory Framework for Greenhouse Gas Emissions 
 
This Climate Change Plan incorporates Turning the Corner’s short, medium and long term emission 
targets for greenhouse gas emissions, regulations to ensure that air emission targets are achieved, 
compliance mechanisms and program investments to support regulatory action. Turning the Corner also 
recognizes the fact that climate change is a shared priority across all jurisdictions and communities in 
Canada, and that other levels of government, as well as industry and individual citizens, will be taking 
significant action to reduce greenhouse gas emissions beyond the reductions achieved by federal action 
alone. The Government is working with all of its partners through meaningful consultations on its 
integrated approach to clean air and climate change. 
 
The Government understands that any strong action to reduce greenhouse gas emissions will impose a 
cost on Canadians. Canadians understand that these costs are unavoidable and continue to demand 
rightly that all orders of government take strong action to combat climate change while also ensuring a 
strong and growing economy.  There are a number of actions that individuals can take to reduce both 
Canada’s overall greenhouse gas emissions, as well as their personal costs that stem from the new 
regulations. In the short term, such action can be as simple as making greater use of public 
transportation. Over the longer term, Canadians will need to be prepared to change their driving habits, 
the way they heat and cool their homes, as well as make more sustainable choices as consumers.   
 
Pursuant to the requirements of paragraph 5 (1) (a) (iii.1) regarding measures respecting a just 
transition for workers affected by greenhouse gas emission reductions, the government has duly 
considered the requirement and determined that the implementation of regulatory or other measures 
proposed in this plan will not require significant worker adjustment in regulated industries. Therefore the 
Government is not bringing forward any specific measures at this time. 
 
 
Regulatory Framework for Industrial Air Emissions 
 
The following provisions address the requirements of paragraphs 5 (1) (a) (i) and (ii) of the Kyoto 
Protocol Implementation Act as well as paragraphs 5 (1) (b) (i) and (ii).  
 
Greenhouse Gas Targets 
 
Emission reduction targets from major sources in industrial sectors are based on an initial required 
reduction of 18% in emissions intensity from 2006 levels starting in 2010. This reduction represents an 
improvement of 6% each year from 2007 to 2010. Every year thereafter, a 2% continuous improvement 
in emissions intensity will be required. 
 
New facilities, whose operations started in 2004 or later, will have three years in which to reach normal 
operating levels. Their initial intensity target will be based on cleaner fuel standards. After this, new 
facilities will also be required to improve their emissions intensity by 2% annually. 
 
The intensity-based targets will produce an absolute reduction in industrial greenhouse gas emissions in 
the 2010-2012 period and are ambitious enough to support the establishment of a fixed cap on 
emissions at an appropriate juncture in the future. 
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Complying with Regulated Targets 
 
The regulations of greenhouse gas emissions required to implement the Regulatory Framework for 
Industrial Air Emissions are intended to come into effect in 2010. Regulated industries will have several 
options for fulfilling their regulatory obligations, including:  
 


• reducing emissions through abatement actions such as energy efficiency measures, improved 
energy management systems, deployment of carbon capture and storage or other emission-
reducing technologies; 


 
• contributing to a climate change technology fund. Investments from this fund will focus on 


technology development and deployment, and related infrastructure projects, which are likely to 
reduce greenhouse gas emissions in the short term; 


 
• using emissions trading, which includes inter-firm trading and emission reduction credits from 


non-regulated activities; 
 


• using a one-time recognition of early action, if verified actions to reduce their greenhouse gas 
emissions were taken in the period from 1992 to 2006; and  


 
• purchasing certain types of credits from the Kyoto Protocol’s Clean Development Mechanism.  


 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt)7 0 0 49 53 58 
 
 
Regulating Energy Efficiency – Strengthening Energy Efficiency Standards 
 
The Government intends to amend energy efficiency regulations under the Energy Efficiency Act. This 
will include the introduction of new performance requirements for 20 currently unregulated products, 
such as commercial clothes washers and commercial boilers, and tightened requirements for ten 
products, such as residential dishwashers and dehumidifiers, for which efficiency standards are already 
in place.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.61 0.96 1.31 1.40 7.18


 
 
Phasing Out Incandescent Light Bulbs 
 
The Government is developing regulations under the Energy Efficiency Act that will phase out the use of 
inefficient incandescent light bulbs in most areas of regular use by 2012. The regulations will ensure 
customers that the lighting choices they make will always meet a high standard of energy efficiency. The 
new standards will also provide certainty for manufacturers and support investments in new products 
                                                 
7 The estimated emission reductions are based on the targets contained in the Regulatory Framework for Industrial Air Emissions 
that was released on April 26, 2007. Consultations on some elements of that Framework are ongoing. Actual industrial emission 
levels will depend on the compliance options chosen by regulated firms. 
 
8 This estimate includes the reductions expected from the Government’s efforts to regulate incandescent light bulbs as described 
below. 
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they will meet both the Government’s standards and the public’s demand for efficient lighting sources. 
The Government’s efforts to regulate lighting efficiency will lead to 5.70 Mt of expected reductions for 
2012. This amount is included in the table above for Regulating Energy Efficiency.  
 
 
Regulating Transportation  
 
Fuel Efficiency of New Cars and Light Trucks 
 
The Government intends to regulate the fuel consumption of cars and light trucks sold in Canada under 
the Motor Vehicle Fuel Consumption Standards Act after the expiration of the Memorandum of 
Understanding (MOU) between the auto industry and the Government. This MOU aims to reduce 
greenhouse gas emissions by 5.3 Mt in 2010. A mandatory fuel efficiency standard, beginning with the 
2011 model year, will be published by the end of 2008. It will be benchmarked against a stringent, 
dominant North American standard. As the regulations for fuel consumption are still being developed, 
the Government is not in a position to provide expected emission reductions. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions 
from MOU (Mt) 


3.0 3.9 5.3 5.3 5.3 


 
 
Reducing Emissions from Rail, Air and Marine Transportation 
 
The Government intends to develop and implement new regulations coming into effect in 2011 under 
the Railway Safety Act to reduce air emissions from the rail industry in Canada. In the meantime, the 
Government supports a Memorandum of Understanding that has been signed with the Railway 
Association of Canada that ensures that the rail industry continues to reduce its emissions of 
greenhouse gases between 2007 and 2010. As the regulations are still being developed, the 
Government is not in a position to provide expected emissions reductions. 
 
The Government will also support the development of international standards and recommended 
practices with the International Civil Aviation Organization concerning emissions from aviation sources. 
These standards and recommended practices will be considered in the development of domestic 
regulations under the Aeronautics Act. As the standards are still being developed, the Government is not 
in a position to provide expected emissions reductions. Canada is the first country in the world to have 
negotiated a memorandum of understanding with its aviation industry to reduce emissions of greenhouse 
gases from aviation sources. The agreement sets a clear and measurable annual fuel efficiency target 
that will achieve a cumulative improvement of 24% by 2012 relative to 1990 levels. 
 
 
Regulating Renewable Fuels Content 
 
The Government has announced its intention to develop and implement a regulation under the 
Canadian Environmental Protection Act, 1999, which will require fuel producers and importers to have 
an average annual renewable fuel content of at least 5% of the volume of gasoline that they produce or 
import, commencing in 2010. 
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In addition, the Government intends to put in place a requirement for an average 2% renewable fuel 
content in diesel fuel and heating oil, no later than 2012, upon successful demonstration of renewable 
diesel fuel use under the range of Canadian conditions.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 1.3 1.3 2.9 2.94 4.1 
 
 
ecoACTION Investments 
 
Consistent with the fact that the Kyoto Protocol Implementation Act was identified as a non-money bill 
by the Speaker of the House of Commons on February 14, 2007, this plan is not announcing any new 
expenditures beyond those already committed by the Government of Canada.  
 
As a means to support these regulatory actions and further reduce greenhouse gas emissions, the 
Government is investing in a series of ecoACTION programs intended to promote the development and 
deployment of new technologies. This section outlines ecoACTION programs including: ecoENERGY, 
ecoTRANSPORT and ecoAGRICULTURE. Implementation of these initiatives began in 2007. 
 
The following sections detailing ecoACTION investments address the requirements of 
paragraph 5 (1) (a) (iii) of the Kyoto Protocol Implementation Act as well as paragraphs 5 (1) (b) (i) 
and (ii). 
 
 
ecoENERGY Initiatives 
 
The ecoENERGY Technology Initiative is investing $230 million over 4 years in the research, 
development and demonstration of clean transformational energy technologies and systems. Given the 
longer term nature of this project, the investment is expected to lead to reductions in greenhouse gas 
emissions in the post-2012 period.  
 
The ecoENERGY for Renewable Power program is investing $1.48 billion over 14 years to provide 
incentives to increase Canada’s supply of clean electricity from renewable sources such as wind, 
biomass, small hydro and ocean energy.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 2.2 3.74 5.45 6.67 6.67 
 
 
The ecoENERGY for Renewable Heat initiative is investing approximately $36 million over 4 years in 
incentives and will support the adoption of clean renewable thermal technologies such as solar air and 
hot water heating for water and space heating in buildings.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.005 0.01 0.015 0.02 0.02 
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The ecoENERGY for Buildings and Houses program is investing $60 million over 4 years to 
encourage the construction and operation of more energy-efficient buildings and houses using 
complementary activities such as rating, labelling and training. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.57 0.90 1.22 1.30 1.30 
 
 
The ecoENERGY Retrofit Initiative is investing $220 million over 4 years to provide financial support 
and information to encourage retrofitting by home owners, small and medium sized businesses, public 
institutions and industrial facilities. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.44 0.69 0.94 1.00 1.00 
 
 
The ecoENERGY for Industry program is investing $18 million over 4 years to encourage information-
sharing on new technologies and best practices in energy use, as well as training for energy managers 
to identify and implement energy-saving projects.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.17 0.27 0.37 0.40 0.40 
 
 
The Canada-Alberta ecoENERGY Carbon Capture and Storage Task Force is assessing the 
economic technical, and regulatory challenges associated with the implementation of carbon capture 
and storage. The Task Force will provide advice to the Government of Canada and the Government of 
Alberta on how best to facilitate the large-scale deployment of this technology. Carbon capture and 
storage has the potential to achieve substantial reductions in greenhouse gas emissions associated 
with a broad array of industrial activities beyond 2012. 
 
 
ecoTRANSPORT Initiatives 
 
The ecoAUTO Rebate Program is investing $160 million over 2 years, offering up to $2,000 for the 
purchase of new fuel-efficient vehicles. In addition, a new green levy ranging from $1,000 to $4,000 is 
being imposed on fuel-inefficient vehicles.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.12 0.16 0.2 0.22 0.25 
 
The ecoENERGY for Personal Vehicles Initiative is investing $21 million over 4 years to provide 
information to consumers on fuel consumption and decision-making tools such as vehicle labels, guides 
and information, to encourage more fuel efficient buying, driving and maintenance practices. It also 
supports the MOU that has been signed between the auto industry and the Government of Canada. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.025 0.05 0.075 0.1 0.1 
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The ecoMOBILITY Initiative is investing $10 million over 4 years to work with municipalities across 
Canada to help develop programs, services and products to improve choice and make it easier for 
Canadians to adopt transportation choices such as public transit, car pooling and other sustainable 
transportation options.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.938 1.236 1.631 1.653 1.675 
 
 
The Vehicle Scrappage Initiative is investing $36 million over 2 years to remove older vehicles from 
Canadian roads. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.017 0.063 0.025 0 0 
 
 
The ecoTECHNOLOGY for Vehicles Program is investing $15 million over 4 years to test the safety 
and environmental performance of a range of emerging technologies for use in light duty vehicles in the 
Canadian context. The program raises public understanding of these advanced technologies through 
showcasing across Canada, and collaborates with the auto industry to remove barriers to the 
introduction of advanced technology vehicles in Canada. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.242 0.364 0.501 0.699 0.928 
 
 
The ecoENERGY for Fleets initiative is investing $22 million over 4 years to generate reductions in fuel 
use and related costs, air pollutants and greenhouse gas emissions through measures targeted at both 
operators and managers of Canada's commercial and institutional road vehicle fleets. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.22 0.34 0.47 0.50 0.50 
 
 
The Government is investing $33 million over 4 years in four initiatives under the ecoFREIGHT program 
to test new freight technologies and remove financial barriers to their adoption. These initiatives include 
the National Harmonization Initiative for the Trucking Industry ($6 million), the Freight Technology 
Demonstration Fund ($10 million), the Freight Technology Incentives ($10 million) and the 
ecoFREIGHT Partnership Initiative ($7 million). 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.434 0.650 1.189 1.221 1.255 
The Marine Shore Power Program is investing up to $6 million over 4 years to support as many as 
four pilot projects to demonstrate the installation and use of shore-based power for marine vessels in 
Canadian ports. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.005 0.005 0.007 0.007 0.008 
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Encouraging Canadians to use Urban Transit - The Government provided a 15.5 % tax credit for 
public transit passes and recently extended this tax credit to electronic fare passes and weekly passes 
when used on a regular basis.  
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 0.22 0.22 0.22 0.22 0.22 
 
 
Renewable Fuels Strategy 
 
In addition to increasing the availability of renewable fuels through regulations, the Government’s 
Renewable Fuels Strategy includes three other components. Through the ecoENERGY for Biofuels 
Initiative, the Government is providing $1.5 billion over nine years to boost Canada’s production of 
renewable fuels. The $10 million expansion of the Biofuels Opportunities for Producers Initiative will 
help farmers seize new opportunities in this sector. Finally, an additional $500 million is being provided 
to Sustainable Development Technology Canada to invest with the private sector in establishing large 
scale production facilities for next-generation renewable fuels. Reductions under these measures 
have already been accounted for in the expected reductions for Regulating Renewable Fuels Content.  
 
 
ecoAGRICULTURE Initiatives 
 
The Government has announced almost $365 million for the Agricultural Bioproducts Innovation 
Program, the Agri-Opportunities Program, the ecoAGRICULTURE Biofuels Capital Initiative and 
the Co-operative Development Initiative to assist farmers and rural communities to seize new 
opportunities in the agriculture bioproducts sector through biofuels and bioproducts initiatives. 
Reductions under these measures have already been accounted for in the expected reductions for 
Regulating Renewable Fuels Content.  
 
In addition, the Government has made significant investments in developing beneficial management 
practices that will encourage the Canadian agricultural sector to reduce greenhouse gas emissions. 
Since decisions on the specifics of inclusion of emission reduction credits from non-regulated sources in 
the Regulatory Framework for Industrial Air Emissions have not been concluded, the Government is not 
in a position to provide an emission reduction estimates at this time. 
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Provincial and Territorial Collaboration and Action 
 
 
 
Provinces, territories and municipalities control many of the important levers for making significant 
reductions in greenhouse gas emissions from particular sectors. These sectors include, among others, 
electricity generation, residential, commercial and institutional buildings, transportation, agriculture, and 
waste management. Over 85% of Canada’s total greenhouse gas emissions is emitted in areas under 
sole or partial provincial / territorial responsibility. 
 
Most provinces and territories have announced greenhouse gas emission reductions targets largely 
commensurate with their responsibilities and capacities. Provinces such as British Columbia, New 
Brunswick, Nova Scotia, Quebec, Saskatchewan, Manitoba and Ontario have established specific 
targets for aggregate reductions in the province, while Alberta has a reduction target based on 
emissions intensity.  
 
 
Federal Collaborative Initiatives  
 
In February 2007, the federal government put in place an important instrument for collaboration across 
jurisdictions on climate change policy. Under the $1.5 billion Clean Air and Climate Change Trust 
Fund, a series of third-party trusts have been established to directly support provincial and territorial 
efforts to develop technology, improve energy efficiency, and undertake other projects that will result in 
significant environmental benefits. 
 
The Trust Fund is expected to result in the following reductions in greenhouse gas emissions. 
 
Year 2008 2009 2010 2011 2012 
Preliminary Expected Reductions (Mt) 16 16 16 16 16 
 
 
This section on federal collaborative initiatives addresses the descriptive requirements of  
paragraph 5 (1) (a) (iv) of the Kyoto Protocol Implementation Act to include measures respecting 
cooperative measures or agreements with provinces territories or other governments as well as 
paragraphs 5 (1) (b) (i) and (ii). 
 
 
Provincial Climate Change Targets and Plans 
 
Canada’s provinces and territories have developed an ambitious array of plans, programs and other 
initiatives that will go beyond those supported by the Trust Fund for Clean Air and Climate Change and 
other federal-provincial funding agreements to reduce significantly the overall greenhouse gas 
emissions within their respective jurisdictions. 
 
• In the British Columbia 2007 Speech from the Throne, the B.C. Government announced its 


intention of reducing greenhouse gas emissions by 33% below current levels by 2020, which would 
place its emissions 10% under 1990 levels. The B.C. Government has also committed to reducing 
greenhouse gas emissions from the oil and gas sector to 2000 levels by 2016. 
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• Alberta's 2002 Plan, Albertans and Climate Change: Taking Action, established a target to reduce 
emissions intensity by 50% below 1990 levels by 2020. Starting July 1, 2007 Alberta facilities that 
emit more than 100,000 tonnes of greenhouse gases a year will be required to reduce their 
emissions intensity by 12 % under the Climate Change and Emissions Management Act.  


 
• In June 2007, Saskatchewan released its Saskatchewan Energy and Climate Change Plan with 


goals of: stabilizing the level of greenhouse gas emissions by 2010; reducing emissions to 32% 
below current (2004) levels by 2020; and reducing emissions by 80% from current levels by 2050. 


 
• Manitoba’s climate change plan entitled “Kyoto and Beyond” released in October 2002 calls for 


emissions reductions of 18% from 1990 levels by 2010 and as much as 23% by 2012.  
 
• In June 2007, Ontario announced its commitment to reduce greenhouse gas emissions by 6% 


below 1990 levels by 2014, 15% by 2020 and 80% by 2050.  
 
• Quebec’s 2006 climate change plan entitled Quebec and Climate Change – A Challenge for the 


Future outlines actions that are intended to produce greenhouse gas emissions reductions of 1.5% 
below 1990 levels by 2012. Quebec’s overall goal is to achieve the Kyoto Protocol target of 6% 
below 1990 levels by 2012 through the actions in the 2006 plan combined with those derived from 
federal funding.  


 
• In March 2007, Nova Scotia introduced an Act Respecting Environmental Goals and Sustainable 


Prosperity with the mid-term objective of reducing greenhouse gas emissions to 10% below 1990 
levels by 2020.  


 
• In June 2007, New Brunswick released its Climate Change Action Plan which seeks to deliver a 


reduction of greenhouse gas emissions to 1990 levels by 2012 with mid-term target of reducing 
greenhouse gas emissions by 10% below 1990 levels by 2020. 


 
• The Northwest Territories has set a goal to reduce greenhouse gas emissions from its own 


operations by 10% below 2001 levels by the year 2011. It also encourages all other sectors to 
develop their own emissions management plans and targets. 


 
• Newfoundland and Labrador has not yet released a climate change strategy, although it has stated 


a commitment to reducing greenhouse gas emissions by 1.5 Mt annually. 
 
• To date, Prince Edward Island, Yukon and Nunavut have not set recent greenhouse gas reduction 


targets. 
 
Annex 2 presents details on the wider range of actions provinces and territories are taking to reduce 
greenhouse gases, including national partnerships, regulations and economic instruments, energy and 
conservation, and transportation and biofuels. 
 
 
Working Together for National Progress 
 
It is clear that Canada’s provinces and territories, like the federal government, are committed to serious 
action to address climate change. Governments at all levels are implementing a wide range of climate 
change plans with incentives for businesses and individual Canadians to take action. Together, action 
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by government, industries and individuals will achieve real change. These initiatives will help Canada 
reach its national medium term target of reducing its greenhouse gas emissions by 20% below 2006 
levels in 2020 and place Canada on a pathway to achieving the long term goal of a 60 to 70% reduction 
in greenhouse gas emissions by 2050.  
 
 
Canada’s Emissions Levels from 2008 to 2012 
 
In accordance with paragraph 5 (1) (c), the text and the table below set out Canada’s projected 
greenhouse gas emission levels for 2008 to 2012 and how these levels compare with Canada’s 
obligations under Article 3, paragraph 1, of the Kyoto Protocol. In addition to the levels in the table, 
provincial plans and actions are expected to lower Canada’s emission levels over the period of 2008 to 
2012; however, it is premature to estimate the resulting emissions reductions in the context of this Plan.  
 
Canada’s allowable emissions for the period 2008 to 2012 are 2,815 Mt. These projected numbers will 
be verified by the national inventory reports, the first of which will be due on April 15, 2010, with the final 
report for 2012 due on April 15, 2014. The degree to which Canada has met its emissions reduction 
obligations under the Kyoto Protocol will be assessed after its final report has been filed in 2014. 
 
Year 2008 2009 2010 2011 2012 
Projected Emission Levels (Mt) 766 786 742 746 739 
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Strengthening the Global Framework for Action 
 
 
 
Climate change is a global problem that demands large reductions in greenhouse gas emissions around 
the world. However, Kyoto Protocol countries are responsible for only about a quarter of global 
emissions. It is also noteworthy that global emissions will be at least 30% higher in 2012 than they were 
in 1997 when the Protocol was concluded. 
 
It is clear that a global effort that includes the participation of all major emitters is required to make a 
significant reduction in worldwide greenhouse gas emissions. Only fifteen economies around the world, 
of which over half are still developing, account for 80% of global emissions. The United States and 
Australia, which have not ratified the Kyoto Protocol, and key developing countries, such as China and 
India, that do not have targets under the Kyoto Protocol, represent about two-thirds of global emissions.  
 
Within this overall effort, countries must strive to achieve real and verifiable reductions in their 
greenhouse gas emissions. For example, it is important that regulatory targets are set at a reasonably 
stringent level and met. This can be done through the use of either absolute caps or with intensity 
improvement-based targets, which can yield absolute reductions over time and be transformed into hard 
caps at an appropriate juncture.  
 
Addressing global climate change will require action for many years to come. Key factors within the 
global effort to reduce greenhouse gas emissions include the scale and timing of global emission 
reductions through to 2050 and perhaps beyond, the use of the most up-to-date science, and an 
understanding of the impacts of climate change. 
 
Reducing global emissions over the long term will require a significant transformation in the capital stock 
of energy producing and consuming businesses and households around the world. Countries and 
industry will likely need to use market-driven approaches that will include the development and 
deployment of new technologies, as well as emissions trading. These market mechanisms may need to 
become more mature and robust in order to allow a transparent and comparable carbon price signal to 
be sent around the world. 
  
The Government of Canada believes that many of the elements of its Plan will help position Canada to take 
some of these steps and thereby act as a global leader in the development of a post-Kyoto international 
framework to address global climate change over the long term. 
 
Canada’s actions within a global framework on climate change are guided by its work within a number of 
key international agreements and partnerships. 
 
 
United Nations Framework Convention on Climate Change 
 
Discussions under the UNFCCC are increasingly focused on addressing climate change beyond 2012. 
The establishment of a broad, comprehensive framework that includes all major emitting countries will 
be a key goal of the United Nations High-Level Event on Climate Change in New York in September 
and at the next Ministerial UNFCCC Conference of the Parties (COP13) in Indonesia in December 
2007.    
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G8 
 
The G8 is committed to demonstrating strong leadership and implementing approaches which optimally 
combine effective climate protection with energy security. At the G8 Summit in June 2007 in 
Heiligendamm, Germany which included leaders from Brazil, China, India, Mexico and South Africa, 
Canada played an important role. The Chair’s summary of the discussion on climate change noted that: 
 


• a comprehensive post Kyoto-agreement should include all major emitters; 
 


• major emitting countries should agree on a detailed contribution for a new global framework by 
the end of 2008 – the United States will host the first meeting towards this end in fall 2007. The 
meeting has since been scheduled for September 27 and 28, 2007;   


 
• in setting a global goal for emissions reductions, the decisions made by the European Union, 


Canada and Japan which include at least a halving of global emissions by 2050 should be 
considered seriously; and 


 
• technology, energy efficiency and market mechanisms are key to mastering climate change as 


well as enhancing energy security. 
 
 
North American Cooperation 
 
Canada, Mexico and the United States represent almost one quarter of global greenhouse gas 
emissions. Continental cooperation could play an important role in the development of a post-Kyoto 
international framework. 
 
Canada is exploring opportunities with US partners for linking Canada’s emission trading system with 
regulatory-based emissions trading systems at the regional and state level and with any that may be 
established at the federal level. Canada will also explore cooperation on emissions trading with Mexico.  
 
Canada is sharing its considerable experience and expertise in the oil and gas industry through the 
U.S.-led Methane to Markets Partnership and Carbon Sequestration Leadership Forum, and 
International Partnership for a Hydrogen Economy. 
 
 
Asia-Pacific Economic Cooperation 
 
The economies of APEC account for 60% of global energy demand and include the world's four largest 
energy consumers as well as many of the major emitters. A number of APEC economies are engaged in 
a range of joint initiatives in areas such as clean coal technology, renewable energy and energy 
efficiency aimed at reducing greenhouse emissions.  
 
 
The Asia Pacific Partnership 
 
The Asia-Pacific Partnership (AP6), which includes the U.S., Australia, China, India, Japan and South 
Korea, brings together countries representing approximately 45% of the world’s population, 49% of 
GDP, and 50% of global emissions of CO2. Through its focus on the development and deployment of 
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climate-friendly technologies, the AP6 is a significant opportunity for Canada to work in cooperation with 
key developed and developing country emitters as well as the private sector to support the development 
and uptake of the technological solutions that will be crucial to any future approach to addressing 
climate change. The AP6 could be a forum for Canada to pursue its objective of lower greenhouse gas 
emissions through technological solutions. 
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Conclusion 
 
 
 
With this document, the Minister of the Environment has responded to the filing requirements of 
Sections 5 and 9 of the Kyoto Protocol Implementation Act. The Government has a Plan, Turning the 
Corner, that takes an integrated approach to protecting the health of Canadians and reducing 
greenhouse gas emissions and air pollution, while protecting jobs and our standard of living. By utilizing 
mandatory regulations, focused program measures that support technology, and by supporting 
provincial and territorial actions, this Government has set Canada on a realistic and balanced pathway 
to a low carbon future. 
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Provision of Comments 
 
 
 
Pursuant to paragraph 5 (3) (a) of the Kyoto Protocol Implementation Act, persons are welcome to 
submit comments about the Plan to the Minister of the Environment, care of: 
 


Director General, Strategic Policy  
Strategic Policy Branch 
Environment Canada 
22nd Floor – 10 Wellington St. 
Gatineau, Quebec  
K1A 0H3 


 
 
Comments must be provided in writing by September 20, 2007. 
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Annex 1  
 


Statement of Measures and Expected Emission Reductions 2008-2012 
(Section 9 of the Kyoto Protocol Implementation Act) 


 
 


Expected Emissions Reduction  2008 
(Mt) 


2009 
(Mt) 


2010 
(Mt) 


2011 
(Mt) 


2012 
(Mt) 


Regulations for Industrial Air Emissions1 0 0 49 53 58 
Regulating Energy Efficiency 0.61 0.96 1.31 1.4 7.1 
Regulating Fuel Efficiency of New Cars and Light 
Trucks (MOU)   


3.0 3.9 5.3 5.3 5.3 


Regulating renewable fuels content 1.3 1.3 2.9 2.94 4.1 
ecoENERGY for Renewable Power 2.2 3.74 5.45 6.67 6.67 
ecoENERGY for Renewable Heat 0.005 0.01 0.015 0.02 0.02 
ecoENERGY for Buildings and Houses 0.57 0.9 1.22 1.30 1.30 
ecoENERGY Retrofit Initiative 0.44 0.69 0.94 1.00 1.00 
ecoENERGY for Industry 0.17 0.27 0.37 0.40 0.40 
ecoAUTO Rebate Program 0.12 0.16 0.2 0.22 0.25 
ecoENERGY for Personal Vehicles 0.025 0.05 0.075 0.1 0.1 
ecoMOBILITY Initiative 0.938 1.236 1.631 1.653 1.675 
Vehicle Scrappage 0.017 0.063 0.025 0 0 
ecoTECHNOLOGY for Vehicles Program 0.242 0.364 0.501 0.699 0.928 
ecoENERGY for Fleets 0.22 0.34 0.47 0.50 0.50 
ecoFREIGHT Initiatives 0.434 0.650 1.189 1.221 1.255 
Marine Shore Power Program 0.005 0.005 0.007 0.007 0.008 
Encouraging Canadians to Use Urban Transit 0.22 0.22 0.22 0.22 0.22 
Clean Air and Climate Change Trust Fund 16.0 16.0 16.0 16.0 16.0 
 


                                                 
1 The estimated emission reductions are based on the targets contained in the Regulatory Framework for Industrial Air 
Emissions that was released on April 26, 2007. Consultations on some elements of that Framework are ongoing. Actual 
industrial emission levels will depend on the compliance options chosen by regulated firms. 
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Annex 2  
 


Provincial and Territorial Actions on Climate Change 
 
 
 
Programs and Incentives Funded under the Federal Trust Fund 
for Clean Air and Climate Change 
 
British Columbia – funding of $199.3 million will support projects, such as providing clean electricity 
to remote rural areas, extracting energy from sawmill scrap and wood infested with pine beetles, 
development of a “hydrogen highway” and new geothermal and bioenergy projects. 
 
Yukon – funding of $5 million will support the installation of a third hydro turbine at the Aishihik hydro 
electric plant to reduce the territory’s dependence on diesel generated electricity. 
 
Alberta – funding of $155.9 million will support projects, such as the development of a carbon capture 
and storage system, the development of clean coal technology and a project to convert municipal 
waste into energy.  
 
Saskatchewan – funding of $44.4 million will go towards continuing development of near zero CO2 
emission electrical generation projects, improving energy efficiency and conservation, developing 
renewable and alternative energy sources, and continuing efforts in CO2 capture and storage through 
the International Test Centre for Carbon Dioxide Capture. 
 
Manitoba – funding of $53.8 million will support projects to expand the province’s low-income energy 
efficiency program, support the creation of new biodiesel plants in rural Manitoba, further develop solar 
power and bio-gas, and invest in an East-West power grid with Ontario. 


Northwest Territories – funding of $5 million will support energy conservation and efficiency projects, 
alternative and emerging technologies, as well as the development of hydro-electric resources.  


Ontario – funding of $586.2 million will support the development of an East-West power grid with 
Manitoba, allowing for the importation of clean hydroelectric power, and the phasing out of the 
remaining coal fired generating stations, which could result in emissions reductions of up to 30 Mt. 
 
Quebec – funding of $349.9 million will support projects such as new technologies in the trucking 
sector, ethanol production, geothermal energy, research in carbon sequestration, gas capture from 
landfill sites, and waste treatment and energy recovery from agricultural biomass. 
 
Nunavut – funding of $5 million will support enhanced energy conservation, and projects that promote 
efficiency and diversity of the energy system in a move towards alternative and emerging 
technologies.  
 
New Brunswick – funding of $34 million will support projects, such as developing renewable fuels 
such as cellulosic ethanol and biodiesel, capturing landfill gas to produce energy, examining the use of 
clean coal technology and expanding and enhancing energy efficiency programs in residential, 
forestry and commercial sectors. 
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Nova Scotia – funding of $42.5 million will support the conversion of the Capital Health Authority’s 
heating plants to burn natural gas, a tidal power plant project and the establishment of the Nova Scotia 
Municipal Climate and Clean Air Fund to allow municipalities to take on their own projects to reduce 
harmful emissions.  
 
Prince Edward Island – funding of $15 million will support several renewable energy projects, such 
as investment in technology development, uses in homes and government buildings, and a hydrogen 
fuelling station for the P.E.I. Wind-Hydrogen Village. 
 
Newfoundland and Labrador – funding of $23 million will support projects such as making public 
buildings more energy efficient, improving waste management, and promoting environmentally friendly 
innovation in rural and remote areas. 
 
 
Regulations and Economic Instruments 
 
Provincial and territorial governments also have many tools at their disposal to better control industrial 
emissions and are supporting their policies and programs with a mix of regulatory tools and economic 
instruments. Examples of these include: 
 
• Alberta’s Climate Change and Emissions Management Amendment Act and its associated Specified 


Gas Emitters Regulation compel companies emitting more than 100,000 tonnes of greenhouse gas a 
year to reduce their emissions intensity by 12%. Compliance with this regulation is flexible in that 
companies unable to reduce emissions intensity have two other options:  
 


1. Contributing to a new Alberta-based fund that will invest in technology to reduce 
greenhouse gas emissions in the province. Companies taking this option will pay 
$15 per tonne for every tonne above the 12% target. 


2. Investing in outside projects that reduce — or offset — emissions on their behalf. 
Projects must be Alberta-based and be verified by a third party. 


 
• Quebec has developed a new fee on hydrocarbons, which will be imposed on greenhouse gas 


emitting companies in the energy sector. The plan is based entirely on the “polluter pays principle” 
and the Government, to ensure funding for the plan, is willing to impose new fees rather than use 
existing funding. The Government of Quebec has requested that the costs not be passed on to 
consumers. Royalties from this fee, estimated at $200 million a year, will be set aside in a Green 
Fund that will be used to finance its climate change plan. The actual amount of the royalty varies 
according to the emissions produced by each fuel. 


 
 


Sources of Carbon Emissions Royalty Amount 
Gasoline 0.8 cents/litre 
Diesel 0.9 cents/litre 
Propane 0.5 cents/litre 
Light heating oil 0.96 cents/litre 
Heavy heating oil 1 cent/litre 
Coke used in steel manufacturing 1.3 cents/litre 
Coal $8/tonne 
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Energy and Conservation Initiatives 
 
The core of most efforts to address climate change and ensure the long term sustainability of 
economies is often linked to energy policies. Most provinces and territories have recently updated or 
are currently updating their energy plans and many have already announced numerous initiatives 
designed to improve energy efficiency and promote conservation in homes, businesses and 
institutions. 
 
• In February 2007, British Columbia released its Energy Plan and committed the province to be 


self-sufficient in electricity by 2016. The Energy Plan also committed to the following:  
- All new electricity generation projects developed in BC must have zero net greenhouse 


gas emissions, including zero net emissions for coal-fired generation; 
- All exiting thermal power negation must reach zero net greenhouse gas emissions by 


2016; 
- Measures to ensure that 50 percent of BC Hydro’s incremental resource needs are 


acquired through conservation by 2020;  
- New energy efficiency standards for buildings will be determined and implemented by 


2010;   
- A new $25-million Innovative Clean Energy Fund will encourage the development of clean 


energy and energy efficient technologies in the electricity, alternative energy, 
transportation and oil and gas sectors; and 


- The Government of British Columbia in its 2007 Speech from the Throne also committed 
to reducing greenhouse gas emissions from the oil and gas sector to 2000 levels by 2016. 


 
• By 2008, 3.5% of Alberta’s total electricity will be generated from renewable and alternative 


sources, primarily wind and biomass. Furthermore, the Alberta Government announced that a 
Renewable Energy and Energy Efficiency Revolving Fund will be created. The goal of the Fund is 
to achieve a 25% reduction in energy consumption from fossil fuels through the use of energy 
efficiency measures and an increase in the use of renewable energy within a five-year period. 


 
• In its 2007 Energy and Climate Change Plan, Saskatchewan indicated that it would ensure that all 


of SaskPower’s new and replacement electricity generation facilities were either emissions-free or 
fully offset by emission credits. The province also committed to develop a conservation program to 
reduce SaskPower’s electricity load by 300 megawatts by 2017.  


 
• Manitoba launched its Clean Energy Transfer Initiative (CETI) to promote enhancements to the 


East-West power grid that would facilitate the sale of hydro power to other jurisdictions. In its 2005 
Speech from the Throne, Manitoba committed $3 billion over 10 years to CETI. In its 2007 Budget, 
Manitoba announced a call for proposals to develop 300 megawatts (MW) of wind power and 
introduced a new 10% Green Energy Manufacturing Tax Credit to encourage manufacturing of 
machinery and equipment used to produce renewable energy. Finally, the province announced a 
new energy saving target of 842 MW by 2017. 


 
• Ontario remains committed to closing down its remaining coal fired power plants by 2014. This 


initiative will have substantive climate change implications and could result in some 30 megatonnes 
of greenhouse gas reductions, as well as significant reductions in toxic pollutants (e.g. mercury) 
and substances that cause smog and acid precipitation. 
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• Ontario has also issued contracts for almost 1,400 MW of renewable energy and introduced a 
Standard Offer Program for small renewable generators. In the longer-term, Ontario has set targets 
that will double the installed capacity of renewable energy sources to 15,700 MW by 2025. Ontario 
has also set targets to achieve. 6,300 MW of electricity demand reduction through conservation by 
2025. Of this, 2,700 MW of savings are to be realized by 2010.  


 
• Quebec has committed to the development of 4,000 MW of wind power by 2015, preventing 2.9 Mt 


of greenhouse gas emissions per year. Beyond 2015, Quebec will ensure that for any additional 
hydroelectric capacity added, wind energy equal to the equivalent of at least 10% of that capacity 
will also be developed. 


 
• New Brunswick has adopted a standard that requires 10% of electricity sales to come from 


renewable resources by 2016. In response to this standard, NB Power announced an expression of 
interest to provide 400 MW of renewable electricity generation. 


 
• Nova Scotia announced that it wants to increase the renewable power production from wind, solar, 


tidal and biomass sources to almost 18.5% of Nova Scotia’s total energy production by 2013.  
 
• Prince Edward Island has set a target of producing 30% of the province’s total energy needs from 


local, renewable resources by 2016 including: electricity, transportation and home heating fuels. 
P.E.I. has also adopted the goal of having a 15% renewable portfolio standard by 2010. 


 
• With the release of the new energy plan and greenhouse gas strategy, the Government of 


the Northwest Territories announced a total investment of $6 million to be spent on a 
number of projects including the development of hydro resources, energy conservation 
programs, alternative energy projects, and an Energy Efficiency Financing Program to 
support energy-saving investments made by residents in their homes, appliances and 
vehicles. 


 
• Several provinces have also committed to updating and amending their building codes to improve 


energy efficiency standards for new building construction and renovation.  
 
• Ontario, Saskatchewan, New Brunswick, Manitoba, Nova Scotia and the Northwest 


Territories have all established home retrofit programs, similar to the federal ecoENERGY Retrofit 
for home energy retrofits that improve the energy efficiency of homes. Several provincial crown 
corporations, specifically Hydro companies, also offer similar programs that promote energy 
efficiency and conservation.  


 
• Several provinces have also established home retrofit programs specifically designed to help low 


income individuals make home energy retrofits that increase energy efficiency. 
 
 
Transportation and Biofuels Initiatives 
 
The demand for transportation is determined by the need to move people and goods. As the size of 
the population, the economy and trade grow, so too does the demand for transportation. Reducing 
emissions from transportation present a complex set of policy choices. Much effort has focused on 
improving vehicle technology, changing the content of fuels, or developing alternative fuels. Efforts are 
also being made to change the design of the transportation system, to influence transportation 
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behaviour and to reduce fuel demand. The following are examples of such efforts undertaken by 
provincial governments. 
 
• In its 2007 Speech from the Throne, British Columbia announced that it will set new tailpipe 


emissions standards for all new vehicles sold in B.C. to be phased in between 2009 and 2016. The 
measure is expected to reduce carbon dioxide emissions from automobiles in the province by 30% 
by 2016. Quebec, Nova Scotia and New Brunswick have also signaled their intention to adopt 
emission standards for motor vehicles similar to those set by the State of California. 


 
• In 2006, British Columbia committed $10 million to the first phase of the development of the 


Hydrogen Highway. Additional funding from the trust fund for clean air and climate change is also 
intended to contribute towards this initiative. B.C. will also require a 10% reduction in the carbon 
content in fuels by 2020. 


 
• In its 2007 Energy and Climate Change Plan, Saskatchewan indicated that it will work with 


industry to develop E-85 Corridors (road corridors where fuel containing 85% ethanol is available to 
drivers) in the province and encourage all provinces and the federal government to create an E-85 
Corridor across Canada. The province said it will also work with industry to increase the 
percentage of biofuels in Saskatchewan gasoline and diesel fuel to 7.5% and will develop a 1.4 
billion litre biofuels industry. 


 
• In 2003, Manitoba passed legislation mandating the use of 10% ethanol in gasoline. The 


legislation will take effect when there is a sufficient supply of locally produced ethanol. The 
province currently provides tax exemptions for both ethanol and biodiesel and has launched a 
program to encourage community based production facilities. 


 
• Both Ontario and British Columbia continue to deliver their provincial vehicle emission testing 


programs, known respectively as “Drive Clean” and “AirCare”. 
 
• For Ontario, new regulations that came into effect January 1, 2007 require an average of 5% 


ethanol in gasoline sold in the province. Quebec, while favoring cellulosic ethanol, aims at insuring 
5% ethanol content in gasoline by 2012. New Brunswick has also indicated that it would work in 
co-operation with the federal government to support the use of biofuels with the goal of achieving 
the 5% ethanol content in gasoline.  


 
• Ontario has announced the establishment of a $650 million fund to help the auto industry become 


a leader in producing more environmentally friendly cars. 
 
• In its 2006-12 action plan on climate change, Quebec indicated that it would require mandatory 


use of speed limiting devices on all trucks to cap speeds at 105 km/h to reduce fuel usage and 
greenhouse gas emissions and to improve road safety. In its 2007 climate change plan, New 
Brunswick indicated that it will partner with Quebec and the trucking industry to implement a 
strategy for limiting truck speeds at 105 km/h. Most recently, Ontario also announced that it 
intends to mandate the use of speed limiters on trucks to cap speeds at 105 km/h. 
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• Several provinces also provide rebates for the purchase or lease of fuel-efficient alternative energy 
vehicles. Ontario and British Columbia currently provide up to $2,000 dollars for individuals who 
purchase or lease vehicles powered by alternative fuels and hybrids, whereas Quebec, Manitoba 
and Prince Edward Island provide rebates of up to $1,000, $2,000 and $3,000 dollars respectively 
for the purchase or lease of hybrid electric vehicles only. In its 2007 Climate Change Plan, New 
Brunswick signaled its intention to also implement an incentive program for vehicles. 
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Honourable Senators, 
Members of the House of Commons, 
Ladies and gentlemen, 


Two hundred and fifty years ago, on October 2, 1758, the first 
parliamentary assembly of its kind in Canada was held in 
Nova Scotia. It is worth solemnly remembering in this Chamber 
the historic significance of that event. 


Because today, we are free to reach our full potential thanks to 
the efforts of women and men, young and old, who established 
democracy in this country, where anything is possible. 


This country is made up of every hope we cherish, every dream 
we pursue, every project we realize. 


Upholding the ideal of democracy that we embody in the world 
is a responsibility that each of us bears. 


As the great-great-granddaughter of slaves, I know just how 
precious this legacy is to the citizens of this country. They have 
again and again expressed their pride in this legacy to me, 
through their words and deeds, over the past three years. 


In these uncertain economic times, it is more important than 
ever that our spirit of solidarity prevails and reaches beyond our 
borders, so that Canada represents not only a hope of renewal, 
but also a promise for the future. 


Today, in this democratic tradition, the representatives of the 
Canadian people gather for the 40th time in this great nation’s 
history to open a new federal Parliament. 
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For over 140 years, since the era of Queen Victoria, 
Sir John A. Macdonald, Sir George-Etienne Cartier and the other 
Fathers of Confederation, the Parliament of Canada has 
assembled to deliberate upon the great issues of the day.


This institution thus represents one of the longest and most 
unblemished records of peaceful, democratic self-government 
anywhere on Earth. 


The people spoke once again in a general election on 
October 14th, and entrusted this Government with a renewed 
and strengthened mandate.


At the same time, the people also chose to elect a minority 
Parliament. And in a parliamentary democracy such as ours, the 
government must always be responsible and accountable to the 
people’s representatives. 


Our Government is mindful of both the privilege and the 
responsibility with which we have been entrusted. 


This is a time of extraordinary global economic challenge and 
uncertainty. The world’s financial system faces pressures not 
seen for many generations. Governments around the world 
have taken unprecedented steps to restore confidence in the 
face of a global economic slowdown. 


As Canadians watch these developments unfold, they rightly 
wonder about what they might mean here at home, for their 
jobs, their savings and their families’ well-being. Canadians 
know that, as Canada is a trading nation in the global economy, 
these events—while originating outside our borders—will 
nevertheless reverberate here. 


In the face of this uncertainty, just as when faced with 
difficulties before, Canadians will prevail. 
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Canada was founded on the belief that, by joining our strength 
in confederation, our united country would be able to meet and 
rise above any challenge set before us. 


From the explorers and pioneers to the settlers and railroad 
builders, this vast country was built by people who took 
tremendous risks and braved unforgiving elements for the 
prospect of a better future. 


The dawn of a new century saw new challenges. In a war that 
ended ninety years ago last week, our young country came of 
age on battlefields whose names echo across our history—
Ypres, Vimy, Passchendaele. The generation that followed 
overcame the Depression and again confronted the devastation 
of war. The achievements of these generations are marked not 
only by monuments to their bravery and sacrifices, but also by 
their legacy in forging Canada as one of the most peaceful and 
prosperous nations on Earth.  


We know that Canadians will face the problems of today with 
the same spirit of determination and resolve as those who 
came before us faced the challenges of their generation. And 
like them, we know that we will emerge stronger than ever. 


In this time of global economic instability, we can be reassured 
that the hard work of millions of Canadians has laid a solid 
foundation for our country. We have pursued policies different 
from those of many of our trading partners. We have paid down 
debt and kept spending under control. We have set public 
pensions on a sound footing and refinanced important 
programs such as health care and post-secondary education. 
Our banks are among the strongest and best regulated in the 
world. Canadian households and businesses have been 
prudent and avoided taking on the excessive debt witnessed 
elsewhere.


Embarking on its renewed mandate, our Government is 
committed to providing the strong leadership that Canadians 







4


expect. It will protect Canadians in difficult times. It will work 
with Canadians to secure our future prosperity. It will support 
Canadian workers and businesses in their pursuit of a better 
future. And our Government will continue its pursuit of distinctly 
Canadian policies that will contribute to a better economy.


Our Government has a clear approach to Canada’s economic 
security. It will work with its partners to help address the current 
international crisis. It will maintain a prudent course for the 
country’s finances. It will take action to support the economy 
today while building a stronger economy for the future. 


As our Government dedicates its efforts over the months ahead 
to supporting the Canadian economy, so too does it rededicate 
itself to working in partnership with others to achieve this goal. 
Canadians expect federal and provincial governments to work 
together to steer us through the current economic turmoil and, 
ultimately, build a stronger Canada. To this end, First Ministers 
met on November 10th and will meet again in the new year. 


Reformingg Globall Financee 


The first order of business must be to put the international 
financial system on a sounder footing. Just as these troubles 
began beyond our borders, so will their solution demand that 
Canada engage its partners and allies around the world. 


Canada will use its experience in developing a strong model of 
financial regulation to help lead the world in the repair and 
strengthening of the international financial system. The 
Prime Minister and Minister of Finance began this important 
work on November 15th, joining the leaders of the G20 in 
Washington, D.C., to re-examine and renew the rules and 
institutions that underpin the global financial system. 


The financial sector exists to serve the economy. Without sound 
financial institutions, loans would not be available for home 
ownership. Businesses would be cut off from the credit needed 







to expand and hire new workers. By choking off financing to the 
global economy, the credit crisis has dramatically weakened the 
prospects of growth. Canada will play a leading role to help 
resolve the crisis, maintain free and open markets, and 
advance Canada’s interests. 


The credit crisis has also underlined the dangers of a 
fragmented financial regulatory system. To further strengthen 
financial oversight in Canada, our Government will work with 
the provinces to put in place a common securities regulator.


Ensuringg Soundd Budgetingg 


Canada’s relative success in weathering the global economic 
turmoil thus far can be attributed in no small measure to our 
country’s solid fiscal fundamentals, the best among all major 
industrialized countries. 


A strong fiscal foundation is not an end in itself, but it is the 
bedrock on which a resilient economy is built. Responsible 
budgets, significant debt repayment, and declining corporate 
and personal income taxes have provided an important 
competitive advantage. As Canada navigates today’s economic 
uncertainties, it is even more important that we keep our sights 
fixed on responsible fiscal management. 


The Minister of Finance will provide details on our 
Government’s approach to economic and fiscal management in 
the Economic and Fiscal Statement to be delivered next week. 


Ongoing, unsustainable deficits are quite rightly unacceptable 
to Canadians. These structural deficits must never return. At the 
same time, in a historic global downturn, it would be misguided 
to commit to a balanced budget in the short term at any cost, 
because that cost would ultimately be borne by Canadian 
families.
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Hard decisions will be needed to keep federal spending under 
control and focused on results. Grants, contributions and 
capital expenditures will be placed under the microscope of 
responsible spending. Departments will have the funding they 
need to deliver essential programs and services, and no more. 
Our Government will engage Parliament and encourage 
members to take a more active role in scrutinizing spending 
and suggesting areas for restraint.


Our Government is also committed to responsible fiscal 
management of public sector compensation, and will table 
legislation to ensure sustainable compensation growth in the 
federal Public Service. 


Our Government will ensure that the provinces receive the 
generous transfer payments planned for health care and social 
programs. We will ensure that Equalization payments also grow, 
but that they do not grow more quickly than our economy as a 
whole.


Any new measures to support the economy will also be carefully 
chosen and targeted for maximum benefit. 


Securingg Jobss forr Familiess andd Communitiess 


Global turbulence is translating into real challenges for Canada. 
Our Government understands the pressures on ordinary hard-
working Canadians and the businesses that provide them 
with jobs. 


Canada’s economy will only remain as strong as its workers and 
families. Our Government will strengthen Canada’s workforce 
for the future by continuing to support student financial 
assistance and taking measures to encourage skilled trades 
and apprenticeships. Our Government will also work with the 
provinces to make the recognition of foreign credentials a 
priority, attract top international students to Canada and 
increase the uptake of immigrant settlement programs. 







Our Government will also take steps to ensure that Aboriginal 
Canadians fully share in economic opportunities, putting 
particular emphasis on improving education for First Nations in 
partnership with the provinces and First Nations communities.  


Our Government will support workers facing transition. It will 
ensure that existing programs and services are as effective as 
possible in meeting the needs of Canadians. Targeted help will 
be available to those who need it the most. 


Our Government has already cut taxes to lower costs for 
business and help them compete and create jobs. To further 
reduce the cost pressures on Canadian business, our 
Government will take measures to encourage companies to 
invest in new machinery and equipment. 


The Canadian manufacturing sector, particularly the automotive 
and aerospace industries, has been under increasing strain. 
Our Government will provide further support for these 
industries.


Canada’s traditional industries, such as fisheries, mining and 
forestry, sustain the economic well-being of many regions and 
communities. Our Government will continue to assist these
industries through measures aimed at marketing Canadian 
products abroad and helping businesses to innovate.  


Our Government will continue to support Canada’s farmers by 
ensuring freedom of choice for grain marketing in Western 
Canada and strongly supporting our supply-managed sectors at 
home and in international negotiations. 


Public infrastructure is vital not only to create jobs for today, but 
also to create the links between communities and regions to 
help generate jobs for the future. Our Government is committed 
to expediting our Building Canada plan to ensure that projects 
are delivered as quickly as possible. 
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Expandingg Investmentt andd Trade


Canada’s prosperity depends not just on meeting the 
challenges of today, but on building the dynamic economy that 
will create opportunities and better jobs for Canadians in the 
future. As one of our greatest hockey legends has observed, we 
need “to skate to where the puck is going to be, not to where it 
has been.” 


Building a more dynamic economy will require new ideas and 
new investment. Our Government understands that advances in 
science and technology are essential to strengthen the 
competitiveness of Canada’s economy. Our Government will 
start at home, working with industry to apply the best Canadian 
scientific and technological know-how to create innovative 
business solutions. It will invest in new world-class research 
facilities.


Our Government will also expand the opportunities for Canadian 
firms to benefit from foreign investment and knowledge, while 
taking steps to safeguard consumers and our national security. 
Our Government will proceed with legislation to modernize our 
competition and investment laws, implementing many of the 
recommendations of the Competition Policy Review Panel. 


Cultural creativity and innovation are vital not only to a lively 
Canadian cultural life, but also to Canada’s economic future. 
Our Government will proceed with legislation to modernize 
Canada’s copyright laws and ensure stronger protection for 
intellectual property. 


Both investment and trade matter to Canada’s prosperity. Our 
Government is committed to seeking out new opportunities for 
Canadians and to promoting global prosperity through free 
trade. It will work with the new administration in the 
United States in addressing shared challenges, especially 
during the current economic downturn, and seek opportunities 
to enhance North American competitiveness. New trade 







agreements will be pursued in Asia and the Americas, as well as 
with the European Union, to open markets for Canadian firms. 
Our Government will proceed with legislation to ratify the results 
of trade negotiations that have been concluded with the 
European Free Trade Association, Peru, Colombia and Jordan. 


Our Government will continue to invest in expanding gateways 
on our Atlantic and Pacific coasts, and in vital border corridors 
such as the Detroit River International Crossing, to ensure that 
Canadian goods and services can reach markets in Europe, 
Asia and the United States. 


Better positioning Canada to compete for investment and 
market opportunities will require action at home. A fragmented 
regulatory environment for internal trade and commerce has for 
too long restricted the flow of labour and investment across the 
country. Our Government will work with the provinces to remove 
barriers to internal trade, investment and labour mobility 
by 2010.


Makingg Governmentt Moree Effectivee 


Part of a solid economic and fiscal foundation is the sound 
management of government. To make Canada’s national 
government more effective, our Government is committed to 
reform and streamline the way it does business. 


Our Government will pursue innovative reforms to the 
administration of programs and services, drawing on the 
successful experiences of other governments around the world. 
It will build partnerships with third parties and the private sector 
to deliver better services at a lower overall cost. 


Our Government will review all program spending carefully to 
make sure that spending is as effective as possible and aligned 
with Canadians’ priorities. 
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Our Government will cut the red tape faced by the private and 
not-for-profit sectors when doing business with the government. 


Fixing procurement will be a top priority. Simpler and 
streamlined processes will make it easier for businesses to 
provide products and services to the government and will 
deliver better results for Canadians. Military procurement in 
particular is critical: Canada cannot afford to have cumbersome 
processes delay the purchase and delivery of equipment 
needed by our men and women in uniform. 


Our Government will also strengthen and improve the 
management of Canada’s federal agencies, boards, 
commissions and Crown corporations to achieve greater cost-
effectiveness and accountability. 


Securingg Ourr Energyy Futuree 


Energy is vitally important to our country. Our geography and 
climate mean that Canadians depend on affordable and reliable 
energy. The development of our rich energy resources is an 
important source of wealth and Canadian jobs. 


Our Government will support the development of cleaner energy 
sources. The natural gas that lies beneath Canada’s North 
represents both an untapped source of clean fuel and an 
unequalled avenue to creating economic opportunities for 
northern people. Our Government will reduce regulatory and 
other barriers to extend the pipeline network into the North. 


These measures will bring jobs to northern Canada and create 
employment across the country, just as they will bring new 
energy supplies to markets in southern Canada and throughout 
the world. Economic development in Canada’s North, led by a 
new stand-alone agency, is a key element of our 
Northern Strategy. 







Nuclear energy is a proven technology, capable of reliable, 
large-scale output. In Canada and around the world, energy 
authorities are investing in nuclear power to meet both energy 
security and climate change goals. Our Government will ensure 
that Canada’s regulatory framework is ready to respond should 
the provinces choose to advance new nuclear projects. 


Tacklingg Climatee Changee andd Preservingg Canada’ss 
Environmentt 


Our Government understands that Canada’s economic 
prosperity cannot be sustained without a healthy environment, 
just as environmental progress cannot be achieved without a 
healthy economy. Our Government will continue its realistic, 
responsible approach to addressing the challenge of climate 
change.


Our Government has committed to reducing Canada’s total 
greenhouse gas emissions by 20 percent by 2020. We will meet 
this goal while also ensuring that Canada’s actions going 
forward remain comparable to what our partners in the 
United States, Europe and other industrialized countries 
undertake. We will work with the provincial governments and 
our partners to develop and implement a North America-wide 
cap and trade system for greenhouse gases and an effective 
international protocol for the post-2012 period. 


To meet the challenge posed by climate change, we will also 
need to make greater use of technologies that do not emit 
greenhouse gases. Our Government will set an objective that 
90 percent of Canada’s electricity needs be provided by non-
emitting sources such as hydro, nuclear, clean coal or wind 
power by 2020. In support of this ambitious national goal, our 
Government will continue to provide support for biofuels, wind 
and other energy alternatives.  
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To ensure protection of our vital resources, our Government will 
bring in legislation to ban all bulk water transfers or exports 
from Canadian freshwater basins. 


Our Government will work with all parties in Parliament to 
introduce sensible policies that can help consumers and 
improve our environmental well-being, such as increasing 
incentives for energy-saving home retrofits. 


Helpingg Alll Canadianss Participatee 


Canada is built on a promise of opportunity, the chance to work 
hard, raise a family and make a better life. Today, it is more 
important than ever to deliver on this promise, and ensure that 
all Canadians share in the promise of this land, regardless of 
cultural background, gender, age, disability or official language. 
This Government will break down barriers that prevent 
Canadians from reaching their potential. 


Many working-age Canadians are faced with the dual pressure 
of holding down a job and caring for their family. Increasing 
numbers of Canadians are taking care of elderly parents while 
also raising young children. Our Government is committed to 
supporting working families and helping make ends meet.


Our Government will improve the Universal Child Care Benefit 
and take measures to increase access to maternity and 
parental benefits under Employment Insurance. 


We will act to help families caring for loved ones with 
disabilities and to assist Canadians buying their first home. 


Some Canadians face other barriers to participation in the 
economy and society, whether in the form of homelessness or 
debilitating illness. Our Government will extend the 
Homelessness Partnering Strategy and help more Canadians 
find affordable housing. It will take creative measures to tackle 







major heart, lung and neurological diseases and to build on the 
work of the Mental Health Commission. 


Keepingg Canadianss Safee 


In times of uncertainty as in times of prosperity, Canadians 
need to be assured that they are safe in their homes and 
communities.


Canadians look to governments to ensure that the justice 
system is working effectively and that Canadians are safe. Our 
Government will take tough action against crime and work with 
partners to improve the administration of justice. Serious 
offences will be met with serious penalties. Legal provisions will 
be strengthened in key areas, such as youth crime, organized 
crime and gang violence. Gun laws will be focused on ending 
smuggling and stronger penalties for gun crimes, not at 
criminalizing law-abiding firearms owners. More broadly, 
Canada’s criminal justice system will be made more efficient. 
Citizens need to know that justice is served, and that it is 
served swiftly. 


Safety and security also mean that Canadians must be assured 
that the food on their dinner table, the toys they buy their 
children, and the medicines on which they rely are safe. Our 
Government will follow through with legislation providing better 
oversight of food, drug and consumer products. It will 
strengthen the power to recall products and increase penalties 
for violators. It will also move quickly to launch an independent 
investigation of this summer’s listeria outbreak and act quickly 
upon its findings. 


National security is the most fundamental duty of any national 
government to its citizens. Our Government will table a national 
security statement to explain how we intend to balance the new 
threats and challenges to national security that we face with the 
need for oversight, accountability and the protection of civil 
liberties.
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Contributingg too Globall Securityy 


Our national security depends on global security. Our 
Government believes that Canada’s aspirations for a better and 
more secure world must be matched by vigorous and concrete 
actions on the world stage. 


Security ultimately depends upon a respect for freedom, 
democracy, human rights and the rule of law. Where these 
values are imperilled, the safety and prosperity of all nations 
are imperilled. Canada must have the capacity and willingness 
to stand for what is right, and to contribute to a better and safer 
world.


Our Government is transforming Canada’s engagement in 
Afghanistan to focus on reconstruction and development, and 
to prepare for the end of our military mission there in 2011. The 
hard work and heroic sacrifices of Canada’s men and women in 
the field—military, diplomatic and development—will leave the 
people of Afghanistan the lasting legacy of a more secure, more 
peaceful and better governed country. 


Our Government will also continue to rebuild and arm the 
Canadian Forces with the best possible equipment. We will 
renew all of our major air, sea and surface fleets over the next 
two decades, creating new, high-technology jobs in Canada in 
the process.


Canada’s international assistance will continue to increase and 
will be spent more effectively in the promotion of development 
goals. A new, non-partisan democracy promotion agency will 
also be established to support the peaceful transition to 
democracy in repressive countries and help emerging 
democracies build strong institutions. 







Buildingg Strongerr Institutionss 


Canada’s institutions are the cornerstone of our democracy, our 
freedom and our prosperity. 


Parliament is Canada’s most important national institution. It is 
the only forum in which all Canadians, through their elected 
representatives, have a voice in the governance of the nation. 
Parliament should be an expression of our highest ideals and 
deepest values, our greatest hopes and grandest dreams for 
the future of our children. Our Government believes these 
ideals can only be achieved if Parliament truly reflects the 
character and aspirations of the Canadian people. 


Our Government will introduce legislation to move toward 
representation by population in the House of Commons for 
Ontario, British Columbia and Alberta. Legislation will also be 
introduced to allow for nominees to the Senate to be selected 
by voters, to serve fixed terms of not longer than eight years, 
and for the Senate to be covered by the same ethics regime as 
the House of Commons.


The Public Service of Canada is a key national institution. Public 
servants inspect our food and police our borders. They deliver 
programs and services to millions of Canadians in every region 
of this country, from our largest cities to the most remote Arctic 
communities. Drawing on the recommendations of the 
Prime Minister’s Advisory Committee on the Public Service, our 
Government is committed to the continued renewal of the 
Public Service. 


Our Government will also take steps to strengthen the Canadian 
confederation. It will respect the jurisdiction of the provinces 
and territories and will enshrine its principles of federalism in a 
Charter of Open Federalism. The federal spending power will be 
constrained so that any new shared-cost program in an area of 
exclusive provincial responsibility will require the consent of the 
majority of the provinces to proceed, and that non-participating 
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provinces can opt out with compensation, provided that they 
implement compatible programs or initiatives.  


Conclusionn 


Canadians have renewed their confidence in our Government. 
They have placed their trust in their representatives. And they 
have asked us to work together to meet the challenges before 
our country. 


Our Government is committed to Canada’s continued success 
at this time of global economic instability. All its energy will be 
directed to addressing the challenges Canadian families, 
businesses and workers face, both today and in the future. It 
will continue to establish effective policies that give a 
competitive advantage to this country. It will strengthen the 
institutions that keep Canadians safe, secure and prosperous. 
And it will work in partnership—with its allies, with the provinces 
and territories, with industry and with the millions of Canadian 
families—to keep Canada the true North, strong and free. 


Canadians have faced times of uncertainty and renewal before 
and have always emerged a stronger and more united people. 
Gathered here in this Chamber, we remember the men and 
women who went before us and the legacy of freedom and 
prosperity that they have bequeathed to us. It is now our duty to 
protect and enhance this legacy for those who will follow us. 


Honourable Members of the Senate and Commons, yours is a 
most important task. May Divine Providence guide you in your 
deliberations.
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The QUEST event


• On November 14-15, 2007 in Niagara-
 on-the-Lake, ON, over 60 key players 
 from the energy industry, 
 environmental movement, three 
 levels of government, academia and 
 consulting community spent a day 
 and a half discussing options for 
 reducing the environmental footprint 
 of growing communities.


• Th e workshop was convened jointly 
 by the Canada Green Building 
 Council, Canadian Electricity 
 Association, Canadian Energy 
 Effi  ciency Alliance, Canadian Gas 
 Association, Federation of Canadian 
 Municipalities, Industry  Canada, 
 Natural Resources Canada,  
 Ontario Power Authority and Pollution 
 Probe.


• Th rough a hands-on process refl ecting 
 the real world complexity of coming 
 up with a cohesive, operational 
 plan, participants worked towards the 
 development of a long term energy 
 plan integrating the buildings, 
 transportation and industry sectors.


• Experts / infl uencers led panel 
 discussions on what changes need to 
 happen to realize the vision of the 
 future, and how to eff ect these changes.


• Th is paper is a synthesis of the 
 discussions and conclusions from the 
 workshop and it does not necessarily 
 represent the position of the organizers 
 and participants.


An emerging commitment towards an integrated approach for energy services in 
Canadian communities. Key players from the energy industry, environmental 
movement, governments, academia and consulting community agree that:


 • Meeting ambitious long-term climate change objectives that involve 
  greenhouse gas (GHGs) emission reductions of 60 percent or more by 
  2050 will need a fundamental transformation of how we produce, deliver 
  and use energy.
 • Addressing the 50% of GHGs emissions that come from housing, 
  buildings and transportation is essential to meet this challenge.
 • Th e potential exists to continue our economic growth while signifi cantly 
  reducing our environmental footprint.
 • Th e community is the most promising place for the integration of energy 
  systems and it will achieve the maximum savings and reductions in GHGs.
 • Implementation needs to be at the smallest practical level but vision, 
  leadership and policy support are needed at the national and provincial 
  levels.
 • Investing in fl exible and evolutive energy solutions will allow us to adapt 
  to an uncertain and changing future.
 • Th ere are challenges in implementation but also evidence from experience
  in Canada and elsewhere in the world that the economic, environmental 
  and social benefi ts are well worth the eff ort.


Th ere is consensus that serious action requires: 


 • Pricing carbon appropriately, to take into account the impact that carbon 
  emissions cause to the environment, public health and the economy.
 • Increasing the awareness of decision and policy makers about the benefi ts 
  and challenges facing the implementation of integrated system approaches 
  at the community level.
 • Deepening the understanding and quantifi cation of the benefi ts of the 
  approach and supporting the development of that understanding.
 • Improving cross sectoral information exchange and collaboration in order 
  to develop partnerships between the private and public sectors, implement 
  innovative fi nancing mechanisms, and identify opportunities and concrete 
  support for pilot and demonstration projects.


Th e participants in the workshop have come up with a set of principles for 
change and these principles received a high degree of consensus among the very 
wide set of stakeholders who took part in QUEST.


QUEST participants are committed to continue working to make Canada a 
world leader in urban integrated energy systems.
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Key Features of Integrated Urban Energy Systems


In an integrated system approach to land-use, energy, transport, water and waste management, greater emphasis 
is placed upon achieving effi  ciency for the systems as a whole, and upon creating systems that are more resource 
effi  cient, adaptable, resilient and sustainable. Th is includes: 


 • Clustered, higher density, self-reliant, mixed use developments of energy effi  cient housing, commercial space 
 and industry which facilitate implementation of more effi  cient, accessible and aff ordable energy, water, waste 
 and transportation infrastructures.


 • District energy / utility grids and cascading of energy use between industrial, commercial and residential 
 applications.


 • Smaller scale urban energy systems, distributed more widely, located closer to and within buildings, 
 integrated with elements of buildings, and integrated with other infrastructure systems. 


 • Increasing contribution from multiple local energy sources: solar; geothermal; energy from landfi ll and 
 municipal, agricultural and forestry waste; wind; hydro; supplemented by larger scale electricity and gas grids 
 as necessary. 


Examples in Canada and around the world show that compared to a traditional approach, over 50% 
reduction in grid energy use can be achieved using an integrated approach.


Some Possible Features of an Integrated Energy Future…


Source: Green Municipalities - A Guide to Green Infrastructure for Canadian Municipalities; 


prepared for the FCM by the Sheltair Group, May 2001
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QUEST: Th e Problem


A challenging future for energy in Canada.


  • Canadians expect that the energy needed to support their heating and cooling, lighting, plug load and mobility 
 needs is provided in a safe, reliable, secure, aff ordable and environmentally sustainable manner.
 • Th e federal government, through its Turning the Corner policy statement, has committed to a greenhouse
 gas emission (GHG) reduction target of 60% to 70% below 2006 level by 2050. Th e National Round Table for 
 the Environment and the Economy (NRTEE) has developed scenarios to achieve these levels of reduction.  Th ese 
 scenarios show the need to start immediately on planning to the transition to the medium and longer term.
 • Achieving 60% to 70% reduction in energy-related GHG emissions in Canada is a major challenge. It means 
  reductions, starting now and building up to close to 1000 Megatonnes per year (Mt/yr) by 2050, compared  to a 
  business-as-usual scenario.
 • In such a highly carbon constrained economy, energy will still be needed to provide a comfortable living and  
  working environment, run our institutions, grow our economy, and support commerce. 
 • Our communities represent close to 50% of total energy end-use and of GHGs in Canada.  A growing population 
  and increased urbanization will put further pressures on existing energy and transportation infrastructures.


All sectors of the economy need to be engaged.


 • Th e public debate on energy to date in Canada has centred on energy supply, but has been very limited on the 
  end-user side. Measures to address greenhouse gas emissions from industrial large fi nal emitters have been in the 
  forefront of the climate change agenda, but the end-use residential, commercial, institutional and transportation 
  sectors have been neglected.
 • Th is one dimensional thinking is inherently unsustainable and we need a fundamental change in the way we  
  develop our energy system. In addition to regulating emissions from large industry, Canada also needs to turn its  
  attention to “the other 50%” – starting with the environmental footprint of its communities.
 • Th e 2006 NRTEE’s “Advice on a Long-term Strategy on Energy and Climate Change” scenario of 60% reduction 
  by 2050 shows that close to half of the reduction could come from buildings, transportation and urban form.  
  Chart 1


A silo-based approach will not bring optimal solutions.


 • Th e present approach to energy planning that 
  focuses mainly on improving the performance of 
  the discrete components of the energy system, is 
  necessary but insuffi  cient to meet the challenge in 
  front of us.
 • Th e historic silo-based approach to planning 
  land-use, energy production, delivery and 
  use, transportation, waste and water, often 
  supported by legislation that specifi es the areas 
  of infl uence that each participant may have, must 
  therefore change.
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Th e Urban Energy Picture


 • In 2005, it is estimated that urban energy consumption 
  from houses, commercial and institutional buildings, 
  transportation and small industry represented close to 
  half of Canada’s energy end-use. Chart 2


 • From 1990 to 2005, urban energy use has grown by 
  20%.  Th is increase was fuelled by the growth in the 
  Canadian population and economy, leading to increased 
  number of households, business activity and travel. 
  Chart 3


 • Canadian population is forecast to reach over 39 million 
  by 2030, a 15% increase from today, with a continuing 
  trend towards increased urbanization. About 80% of 
  Canada’s population lives in urban centers and this 
  proportion is rising steadily.  Chart 4


Canada's Urban Energy Use - 2005
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Source: CGA's estimate from NRCan's Canada Energy Outlook -
The Reference Case 2006
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Canada's Urban Population Growth


72,0%


74,0%


76,0%


78,0%


80,0%


82,0%


84,0%


86,0%


1990 2000 2010f 2020f 2030f


Pe
rc


en
ta


ge
of


To
ta


lP
op


ula
tio


n


Chart 4







4


Q Greening Energy Consumption: 
Creating the Conditions


uality Urban Energy Systems of Tomorrow


Quality Urban Energy Systems of Tomorrow March 2008 3


QUEST: Th e Vision


An integrated, community based approach to address energy end-use and reduce GHGs will get the best results.


 • An integrated system based approach of thinking, planning and acting allows us to eff ectively deal with the 
  complexity and interconnectedness of our energy, transportation, water and waste management systems.
 • Because of increased diversity and redundancy, integrated systems  are more effi  cient, fl exible, resilient, reliable and
  sustainable.
 • Th e community, with its use of energy in houses, business, institutions, industry and transportation, is the most 
  promising place to act.
 • An integrated approach at that level allows balancing energy demand and supply between diff erent sectors,
  accounting for the impact of one system versus the other, and leads to optimal results in providing community 
  services.
 • Integration of energy systems at the community level brings the maximum economic, social and environmental  
  benefi ts and meets many objectives, it:
  • Meets Smart Growth development principles,
  • Fosters innovation in advanced energy systems technology,
  • Alleviates demand on centralized energy generation and transmission systems,
  • Reduces pressure on water and waste management infrastructures,
  • Facilitates development of effi  cient urban transportation systems,
  • Creates local employment and economic development opportunities,
  • Leads to much reduced GHGs emissions and improved local air quality, and
  • Makes for better overall quality of life in communities.


Challenging Opportunities


Excellent opportunities exist to accelerate the widespread implementation of community based, integrated energy systems, but 
there are challenges: 


  • Integrated approaches have been implemented successfully in several communities, or are in the process of being 
   implemented, but overall benefi ts have not been adequately quantifi ed and widely publicized amongst decision 
   makers.
  • Th e integration of urban systems leads to longer term benefi ts for the community but it involves multiple players in 
   the planning and development process which increases upfront complexity, development time and costs.
    • It typically involves investments in urban infrastructures that need longer term fi nancing. 
    • It challenges existing planning and regulatory frameworks, which takes time, eff ort and resources to 
   change.
  • Many technologies to improve the overall performance of energy systems do exist, but their integration raise 
   particular challenges, risks and costs which developers, builders and smaller innovative companies cannot support 
   alone.
  • Provincial diff erences in energy mix and costs and their associated environmental impacts, create diff erent 
   opportunities, but also particular challenges that need to be considered in the implementation of projects.
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Integrated Energy Systems - From Vision to Reality


Dockside Green -Victoria, British-Columbia
 • In Victoria, the Dockside Green community is
  being developed on fi fteen acres of former 
  harbourfront industrial land, incorporating 26 
  buildings with a planned total of 1.3 million 
  square feet of mixed residential, offi  ce, retail 
  and commercial space and it showcases green 
  building and best-practice energy technologies.
 • As a LEED Platinum targeted project, 
  Dockside Green will function as a total 
  environmental system in which form, structure, 
  materials, mechanical and electrical systems 
  will be interrelated and interdependent - a 
  largely self-suffi  cient, sustainable community 
  where waste from one area will provide fuel for 
  another.


Green Energy Benny Farm Redevelopment - Montreal, Québec
  • Th is urban, landscape and architectural project is a model integration of buildings, infrastructure and community-
  driven housing development. It involves the sustainable construction and renovation of 187 housing units on four 
  properties, and links each with a shared green infrastructure.
  • Th e project integrates proven solar and geothermal technologies within the constraints of existing buildings, new 
  construction and established urban design guidelines. Th e shared infrastructure will allow future fl exibility in 
  adding renewable heat sources and redistributing these energies between buildings. Th e backup systems are shared 
  across the site and between buildings meaning they are cheaper and more effi  cient.  Economies of scale bring
  greater value out of capital expenses, compared to discrete systems for separate projects.


Th e City of Guelph Community Energy Plan, Ontario
 • Guelph, with its current population of 115,000, plus an additional 18,000 
  students during the academic year, is a thriving city that is attracting 
  signifi cant growth. Guelph’s population is expected to grow to 180,000 
  supported by signifi cant commercial and industrial development. To support 
  this growth, the city has made a commitment to implement a 
  Community Energy Plan (CEP) which outlines several ambitious targets and 
  actions to address barriers to urban integrated energy systems and will ensure 
  the long-term competitiveness and environmental performance of the city.
 • Several priorities have been identifi ed in the CEP: maximize energy and 
  water effi  ciency for buildings, vehicles and industry; maximize use of heat 
  generated in electricity generation and existing industrial processes; 
  incorporate as many renewable energy sources as feasible, and; team with 
  the existing electricity and gas networks to avoid wasteful duplication of assets. 
  Th e CEP outlines several ambitious targets and actions to address barriers to 
  urban integrated energy systems, including a recommendation to implement 
  the concept through community scale projects.


  
Garforth International llc
    Energy Productivity Solutions                          


Final Report dated 3rd April 2007


Prepared For
Guelph Community Energy Plan Consortium


Community Energy Plan


Garforth International llc 
Energy Productivity Solutions 
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QUEST: A Framework for Change


Strategy


“Organized central intelligence, implemented through multiple individual actions”.


  • Th e development of an integrated approach to energy systems necessitates a concerted eff ort from all levels of 
   government to facilitate private sector actions.
  • It relies on the collaboration and on the particular responsibilities, strengths and capabilities of all stakeholders
   from the public and private sectors: federal, provincial and municipal governments, regulators, utilities, planners, 
   designers, developers, builders, and other community stakeholders.
  • Federal and provincial governments need to provide leadership and framing of the issue, policies to address market 
   failures, and support to sustain intellectual infrastructure; these policies and actions should be fl exible and 
   incremental, with a continuous review of the outcomes.
  • Implementation needs to be at the smallest practical level to account for, and adapt to localised circumstances, 
   increasing buy-in from the public. 


Actions 


Several actions are needed to set the stage and accelerate the adoption of an integrated approach to energy systems.


  • Introduce appropriate market based pricing of carbon to take into account the impact that carbon emissions cause 
   to the environment, public health and the economy, and to send a clear signal to all members of society that the 
   environment cannot be used as a free GHG/waste receptacle, and to accelerate market adoption of technologies that 
   are already widely available.
  • Provide leadership, central coordination, clear objectives and information to individuals, households, businesses, and 
   cities on what can be done to improve the delivery of energy services in order to build up commitment and initiate 
   actions by all members of the community.
  • Increase the dialogue and collaboration between energy, transport, land-use and technology players, and with all 
   levels of government to improve the alignment of the interventions and optimize solutions.
  • Document performance and benefi ts, make available project experience and case studies, and develop performance 
   targets, metrics and evaluation tools for integrated community energy systems.
  • Develop capacity at the municipal, regional and provincial levels for long term integrated energy demand and supply 
   planning and hold municipalities accountable for developing and implementing integrated community development 
   plans. 
  • Ensure a suffi  cient revenue base for municipal governments to plan and manage integrated energy plans and 
   implement innovative solutions.
  • Encourage more interaction and collaboration, and develop institutional arrangements between the public and 
   private sectors e.g. utility and municipality partnerships for the development and operation of community based 
   energy systems.
  • Develop innovative fi nancial mechanisms to manage front-end investment risks and accelerate private sector 
   investments e.g. green fi nancing for home owners and better performing buildings; incremental capital at low 
   interest for long pay back energy systems. 
  • Fund and implement pilot, demonstration and showcase projects e.g. micro-utilities, on-site distributed generation.
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Integration Brings Signifi cant Benefi ts


Th e Riverbend Heights Community Energy System - London, Ontario
 • Riverbend Heights is a community designed using the “Placemaking” 
  - smart growth principles developed by the City of London, Ontario.
 • Th is mixed-use development would include most of the key features 
  of an integrated energy system: energy effi  cient buildings; advanced 
  sewage collection and anaerobic digestion of organic waste; combined 
  heat and power generation; low temperature district heating and cooling; 
  aquifer thermal energy storage (ATES); active solar thermal and air source 
  domestic hot water heat pumps. 
 • Th e project’s feasibility study shows that, compared to a traditional 
  approach, a community based integrated energy system would lead to a 
  58% overall reduction in grid energy use and a 86% reduction in energy 
  for hot water, space heating and cooling. Both approaches assume high 
  effi  ciency housing at the Energy Star level and LEED certifi ed 
  commercial buildings. Chart 5
 • Th e mix of land use and density helps make the ATES-based system 
  feasible and will help encourage sustainable modes of transportation. 
  Inclusion of additional features, such as solar photovoltaic, would bring 
  the development close to a net-zero community.


QUEST: Building on the Momentum 


Th ere is a sense of collective urgency coming out of the QUEST Workshop. Physical systems we are building today will defi ne our 
environment for decades. We need to act now and learn through practice.


  • Th e outcome of QUEST, carried through this White Paper, is the basis for participants to deliver a consistent 
   message to policy and decision makers who have the ability to infl uence and accelerate implementation of future 
   developments.
  • QUEST is a fi rst step towards drawing a consensus and establishing a long term vision for a fundamentally diff erent, 
   carbon-lean urban energy future and will be used as input to other stakeholders’ long term strategic planning 
   exercises, such as NRTEE’s.
  • Following the delivery of this White Paper to key policy makers and infl uencers and its wider distribution, the 
   Steering Group will help promote further discussions and more specialised workshops to overcome strategic gaps, 
   build new partnerships and help develop leadership in community energy effi  ciency in Canada.  More specifi cally:
    • Surveying QUEST participants on what needs to change to achieve the goal of integrated system approaches,
    • Identifying and developing case studies of integrated systems,
    • Developing baseline indicators and quantifying benefi ts,
    • Choosing an easily accessed location to accumulate up-to-date information on needs, case experience and 
   measurement tools,
    • Increased networking through mechanisms such as Smart Growth Canada, and
    • Developing partnerships to implement pilot and demonstration projects.


QUEST participants believe that integration is fundamental to meeting the energy and GHGs emission 
reduction challenge facing Canada.  Th ey are committed to making Canada a world leader in urban integrated 
energy systems.
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The Gas Safety Program regulates safety in the area of gas distribution
and the use of natural, propane, digester, landfill  and hydrogen gas (and
the manufacture or dilution of any of them). We regulate all natural gas
and propane installations in residences, commercial establishments and
industrial facilities. 


The BC Safety Authority issues installation permits and operating
permits each year to homeowners and licensed contractors, and also
conducts inspections of work. We are also responsible for certifying gas trade professionals.
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Assumes:
Natural gas use of 95 GJ
Efficiency of gas equipment is 90% relative to 100% for electricity
Terasen Gas amount includes the basic charge
BC Hydro amount does not include basic charge since a household already pays the basic electric charge for non-heating use
*Calculated BC Hydro rate based on the F2009-2010 RRA approved increase of 8.74% (inclusive of the applicable 1% rate rider)   


TGI Lower Mainland Residential Annual Bill History - Gas vs. Electric Comparison Terasen Gas Delivery and Commodity Charges
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Assumes:
Natural gas use of 75 GJ
Efficiency of gas equipment is 90% relative to 100% for electricity
Terasen Gas amount includes the basic charge
BC Hydro amount does not include basic charge since a household already pays the basic electric charge for non-heating use
*Calculated BC Hydro rate based on the F2009-2010 RRA approved increase of 8.74% (inclusive of the applicable 1% rate rider)   


TGI Inland Residential Annual Bill History - Gas vs. Electric Comparison Terasen Gas Delivery and Commodity Charges
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Assumes:
Natural gas use of 80 GJ
Efficiency of gas equipment is 90% relative to 100% for electricity
Terasen Gas amount includes the basic charge
BC Hydro amount does not include basic charge since a household already pays the basic electric charge for non-heating use
*Calculated BC Hydro rate based on the F2009-2010 RRA approved increase of 8.74% (inclusive of the applicable 1% rate rider)   


TGI Columbia Residential Annual Bill History - Gas vs. Electric Comparison Terasen Gas Delivery and Commodity Charges
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Economic Review 
 
There have been significant changes in global, regional, and local economic conditions and 
financial markets since the last Revenue Requirement Application was filed in 2003. These 
global economic conditions significantly impact energy markets and the price of commodities 
such as natural gas, which ultimately influences consumer behavior in British Columbia.  
 
Canada's economic activity depends on a number of factors, including:  


• wealth and sustainability of natural resources 


• the strength of industries 


• the health of the financial and service sectors 


• the ability to span distances using communications and transportation technologies 


• dynamic trade relationships with other nations 


• the ability to compete in a global marketplace  


 
The Canadian economy has undergone tremendous change since 2000. The recession in the 
United States brought on by the collapse of the dot-com bubble and the events of September 
11, 2001 hurt the Toronto Stock Exchange, which had dramatic effects on the Canadian 
economy. In 2003, the more than 20 per cent appreciation of the Canadian dollar against the 
US dollar continued to slow down economic activities. Although Canada experienced an 
economic slowdown, the country was able to avoid following the United States into a recession.  
 
From 2004 to 2006, the Canadian domestic economy started to slowly roar back to life, with 
overall real GDP increasing at a moderate pace. Consumer spending continued to rise at a solid 
pace, fuelled by low interest rates and favorable labour market conditions. Moreover, after 
expanding rapidly in 2003 and 2004, the pace of residential construction remained at a 
remarkably high level of activity. The main factor holding back the economy during this time was 
weakness in the manufacturing and export sector, largely brought about by the growing value 
and appreciation in the Canadian dollar. 
 


In 2007, the strength in global commodity and energy prices contributed to the Canadian 
economic growth in spite of the backlash felt by Canada’s manufacturing and export industries 
due to the high-flying value of the dollar. In 2007, for the fifth consecutive year, the Canadian 
dollar rose against the US currency, with an all-time high above US $1.10 in November, 2007. 
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In fact, it was the first year that the Canadian dollar reached parity with the US dollar since the 
late 1970’s. Fluctuations in the exchange rate impacted the competitiveness of Canada’s forest 
industry because they affect the relative costs of the industry compared to its international 
competitors. The continuing strength of the Canadian dollar and weaker US demand for 
Canadian products led to significant job losses in the manufacturing and forestry industry. 
 
Canada slid into a recession late in 2008 due to the slumping US market and a decline in the 
construction, energy and export sectors. The deepening US recession and ongoing pressures 
on financial markets weakened both the Canadian business and consumer sectors, reflecting 
the higher cost of capital, reduced demand for motor vehicles and falling commodity prices. To 
date, the Canadian economy is still suffering from loss of jobs, increase in trade deficit, 
decrease in exports and domestic production and sales. 
 
In assessing the BC economy for the 2010 and 2011 timeframe, the following variables are 
reviewed and discussed:  


a) Real Gross Domestic Product (GDP) 
b) Unemployment rate 
c) Housing starts 
d) Consumer Price Index (CPI) 
e) Prime rate 
f) Conventional (5yr) mortgage rate 
g) Can/US exchange rate  
h) Oil commodity prices 
i) Natural gas commodity prices 
j) Electricity prices 


 
The following sub-sections will show the pattern of change in BC economy based on the above-
mentioned variables for the historical period between 2003 and 2008. 
 
BC experienced a gradual stabilization of the regional economy beginning in late 2002 and 
signs of recovery from the slowdown in the BC economy continued through 2004. BC’s 
economy started booming in 2005 and it continued to experience solid economic growth until 
the latter months of 2008. The BC economy was hard hit and experienced an economic 
downturn as a result of the US housing market correction and subprime mortgage crisis that 
burst the US economic bubble and triggered a global recession starting in mid-September of 
2008.  By the end of 2008, BC went through a decline in economic growth, higher 
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unemployment rate, and lower housing starts, which have generated concern for how the BC 
economy may perform in the coming years. Table 1 outlines economic indicators for BC 
economy for the period between 2003 and 2008.   
 


Table 1 
BC Economic Indicators, 2003-2008 


 


 2003 2004 2005 2006 2007 2008 


Real GDP (% change) 2.3 3.6 4.4 4.4 3.0 -0.3 


Unemployment rate (%) 8.0 7.2 5.9 4.8 4.2 4.6 


Housing starts (units) 26,174 32,925 34,667 36,443 39,195 34,321 


Housing starts (% change) 21.0 25.8 5.3 5.1 7.6 -12.4 


CPI (% change) 2.2 2 2 1.7 1.8 2.1 


Prime Rate (%) 4.7 4 4.4 5.8 6.1 4.8 


Conventional (5yr) Mortgage Rate (%) 6.4 6.2 6 6.7 7.1 7.1 


Can/US exchange rate (US Cents) 71.4 76.8 82.5 88.2 93.1 94.4 


Oil Commodity Prices ($USD/barrel) 31 42 57 66 72 100 


Natural Gas Commodity Prices ($USD/Mmbtu) 4.66 5.27 7.15 6.28 6.52 8.33 


Electricity Prices ($USD/Mwh) 40.51 44.53 62.95 50.12 56.60 66.05 


 
In 2003, the BC economy was still recovering from the severe economic setbacks of 2001 due 
to the NASDAQ crash, collapse of dot-com bubble, and events of September 11, 2001 terrorist 
attacks in the United States. There was a slow economic growth with the real GDP rate change 
of 2.3 per cent and key industrial sectors experiencing limited growth. However, for the first time 
in many years, BC enjoyed a stronger economic growth than Canada as a whole. Although the 
unemployment rate slightly declined from the previous year, it remained relatively high at 8.0 
percent. Additionally, the housing market continued to recover, whereby there was a 21 per cent 
increase in housing starts mainly due to mortgage rate reductions (conventional 5-year 
mortgage rate at 6.4 per cent) combined with pent-up buyer demand. A stronger Canadian 
dollar (by 7.7 per cent) and higher commodity prices (by 2.2 per cent) were also signs of 
economic recovery. 
 
In 2004, the BC economy continued to recover slowly with real GDP change of 3.6 per cent 
compared to 2003. This growth in economic output can be contributed to the increase in output 
from goods-producing industries, most notably forestry and mining (including oil and gas) 
sector. The unemployment rate dropped to 7.2 per cent from 8.0 per cent in 2003. Mortgage 
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rates continued to drop and the housing market experienced strong gains with a 25.8 per cent 
increase in housing starts since 2003. The stronger Canadian dollar relative to the US dollar 
and lower prices for some of BC’s key commodity exports (notably lumber) impacted the BC 
export sector. 
 
In 2005 and 2006, the BC economy recovered and experienced solid economic growth, which 
was mainly as a result of natural gas exports, the high-tech rebound, spending on the 2010 
Winter Olympics, and a booming construction industry. This economic boom and industrial 
sector growth was apparent with real GDP changes of 4.4 per cent for both years. 
Unemployment rates continued to decline to 5.9 per cent and 4.8 per cent in 2005 and 2006 
respectively, which was a substantial improvement from an unemployment rate of 7.2 per cent 
experienced in 2004. The housing market continued to undergo strong gains, although when 
compared to housing start increases of 5.3 per cent in 2005, housing starts declined slightly in 
2006 to 5.1 per cent.  
 
In 2007, economic growth started to slow from its previous pace, as evidenced by a real GDP 
change of 3.0 per cent. This can be attributed to the slowdown in US economy due in part to a 
drop in real estate values. Although the US economy slowed, BC’s economy was far better and 
continued to witness solid growth mainly due to strong internal consumer demand, elevated 
commodity prices and spending by business on capital items due to a strong Canadian dollar.  
The Canadian dollar rose against the US currency for the fifth consecutive year and reached 
parity with the US dollar for the first time since the late 1970’s.  The unemployment rate 
continued to decline to a rate of 4.2 per cent and the housing market entered its sixth 
consecutive year of growth with a 7.6 per cent increase in housing starts as compared to 2006.  
 
In 2008, economic growth declined by 0.3 per cent and the economy moderated from the levels 
experienced over the previous years due to the slowing US economy and recession. Although 
the unemployment rate remained low at 4.6 per cent, it slightly increased when compared to the 
2007 unemployment rate of 4.2 per cent. The number of new housing starts fell by 12.5 per cent 
in 2008, indicating a stall in the BC housing market compared to the historical high levels in 
previous years. Moreover, in 2008, energy commodity prices including oil and natural gas 
surged to record breaking high levels.   
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Loonie's rise dampens rebound
Currency's recent jump is
making it harder for
businesses trying to climb out
of the slump
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Heather Scoffield
Ottawa — Globe and Mail Update, Thursday, May. 21, 2009 12:42PM EDT


The Canadian dollar is having a bit of an off day, but that's not a bad
thing.


The currency has been on a tear lately – the last thing the country's
beleaguered exporters need as they face the most formidable global
downturn in decades.


The loonie was down more than half a cent Thursday morning, but that's a
small dip compared to the large moves it has made this spring.


Since March 9, when the Canadian dollar hit a recent low of 76.53 cents
(U.S.), it has zoomed up more than 11 cents, to touch 88 cents on
Wednesday before settling down around 87.2 cents on Thursday.


The rapid rise is rotten timing for Canadian businesses trying to claw their
way out of the recession.


“It's like rubbing salt in a very raw and open wound,” said Patricia Croft,
chief economist with RBC Global Asset Management.
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Canadian companies have barely glimpsed the beginnings of a recovery,
and now the stronger currency is eroding any hope for a competitive edge,
she said – adding that “we could easily see parity in the Canadian dollar
over the course of the next few months.”


Economist Robert Fairholm has had to knock a full percentage point off his
expectations for growth next year, solely because of the recent flight of
the loonie.


“The speed and the timing of it couldn't be worse,” said Mr. Fairholm,
director of the Centre For Spatial Economics in Toronto, which runs one of
the most sophisticated forecasting models in Canada.


He still sees a 3-per-cent economic contraction this year, but instead of a
2.5-per-cent expansion next year – the beginnings of a recovery – he now
sees a more subdued 1.5-per-cent rebound.


The recovery “has been largely eroded because of the appreciation of the
Canadian dollar.”


Economists had long been expecting a gentle appreciation of the Canadian
currency as the global economy slowly recovered, and commodity prices
responded accordingly. When the dollar and commodity prices move in
tandem, the negative shock to Canadian exporters from a stronger
currency is usually offset by the income brought into the country by selling
natural resources.


But now, with the loonie soaring suddenly far higher than the small rise in
commodity prices, the negative shock far outweighs the positive, Mr.
Fairholm warned.


“Given the weakness in our external markets, we don't need any more
trouble,” he said. “It's pretty clear that the rise in the Canadian dollar is a
risk to the Canadian recovery.”


While there's no doubt the recent strength in the currency hurts exporters'
bottom lines at a delicate time, there is no consensus that the loonie will
continue climbing – or, indeed, even remain around 87 cents.


Peter Hall, chief economist at Export Development Canada, is deeply
worried that exporters will be hurt by the currency's newfound strength,
but he dismisses talk of parity, and believes the recent spike is a “flash in
the pan.”


Much of the Canadian dollar's strength comes from a belief among market
players that a global recovery is taking hold – and that belief may soon be
proven misguided, Mr. Hall argued.


Plus, the Canadian dollar is appreciating because the U.S. dollar is
depreciating, as investors lose faith the American economic fundamentals,
he added. But American fundamentals aren't actually much worse than
anywhere else, pointing to an eventual resurgence of the U.S. dollar – and
a consequent fallback in the loonie.


He predicts the Canadian currency will slide back to about 80 cents –
where it should be, given the state of the economy right now.


But the Canadian dollar is not moving according to economic fundamentals
right now, or even tracking commodity prices as it usually does, says
George Davis, director of fixed income and currency strategy for RBC
Dominion Securities.


Rather, the loonie is trading in line with equities, which in turn are rising
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and falling in line with sentiment about risk, he said. The Canadian dollar
is seen as a pro-cyclical currency, so currency traders assume Canada will
recover in line with global prospects, he said.


But equities, and the Canadian currency, are probably due for a downturn,
he said, mainly because the optimism about a global recovery is
misplaced.


Still, there are other good reasons for the Canadian dollar to be strong,
analysts said. The Bank of Canada has not engaged in quantitative easing,
unlike other key central banks, so the currency has not been watered
down as in the United States or the United Kingdom.


Plus, in the “beauty contest” that often drives currency markets, Canada's
fiscal situation looks much brighter than other countries, despite a growing
deficit.


Indeed, in a note to clients issued Wednesday night, Goldman Sachs
analysts pegged Canada, Australia and the U.K. as the most likely to
return to regular growth after the recession – which should boost the
Canadian currency over the long run.


Canada, Australia and the United Kingdom will be able to take up the
recession-provoked slack in their economies first, the Goldman report said,
and so central banks in those countries will likely be among the first to
start raising interest rates upon recovery. The countries' currencies should
appreciate accordingly.


Parity in the next couple of years is a definite possibility, Mr. Fairholm
added. Canadian companies can handle a stronger currency if it goes hand
in hand with a global recovery, he said.


“I just hope the economy is strong enough at that point, and basic demand
is strong enough, to offset those obvious negative repercussions for
manufacturers and those who are sensitive to international competition.
Otherwise, it's going to be a very miserable recovery,” he added.


“I'm just sorry to see it all happening so fast.”
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April Housing Starts


OTTAWA, May 8, 2009 — The seasonally adjusted annual rate1 of housing starts
decreased to 117,400 units in April  from 146,500 units in March, according to
Canada Mortgage and Housing Corporation (CMHC).


“The decrease in April's housing starts is partly attributable to the volatile multiple
starts segment,” said Bob Dugan, Chief Economist at CMHC's Market Analysis
Centre. “Most of the decline has occurred in the condominium segment in Ontario.”


While some improvement is expected, new home construction is unlikely to match
the pace set over the past seven years, which exceeded 200,000 units per
year. Housing starts will be more closely aligned to demographic demand, which is
currently estimated at about 175,000 units per year.


The seasonally adjusted annual rate of urban starts decreased 24 per cent to 96,800
units in April. Urban multiple starts decreased 32.7 per cent to 54,700 units, while
urban single starts moved down 8.7 per cent to 42,100 units in April.


April's seasonally adjusted annual rate of urban starts increased 1 per cent in British
Columbia. Urban starts declined 43.7 per cent in Ontario, 16 per cent in Atlantic
Canada, 7.1 per cent in Quebec, and 3.0 per cent in the Prairies. 


Rural starts were estimated at a seasonally adjusted annual rate of 20,600 units in


April2.


As Canada's national housing agency, CMHC draws on more than 60 years of
experience to help Canadians access a variety of quality, environmentally
sustainable, and affordable homes — homes that will continue to create vibrant and
healthy communities and cities across the country.


For more information, call 1-800-668-2642.


1 All starts figures in this release, other than actual starts, are seasonally adjusted annual
rates (SAAR) — that is, monthly figures adjusted to remove normal seasonal variation and
multiplied by 12 to reflect annual levels.


2 CMHC estimates the level of rural starts for each of the three months of the quarter, at the
beginning of each quarter. During the last month of the quarter, CMHC conducts the survey
in rural areas and revises the estimate.


Information on this release:


Kristen Scheel
CMHC Media Relations
Tel.: 613-748-2799
Cell.: 613-316-2949
kscheel@cmhc-schl.gc.ca
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For regional starts information contact:


Atlantic provinces:
Alex MacDonald
CMHC
902-426-8964
amacdona@cmhc-schl.gc.ca


Quebec:
Kevin Hughes
CMHC
514-283-4488
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Housing Starts, Actual and SAAR*


                                        Actual SAAR


April
2008


April
2009


March
2009


April
2009


 Final Preliminary Final Preliminary


Canada, all areas 19,368 9,860 146,500 117,400


Canada, rural areas 2,159 1,797 19,100 20,600


Canada, urban centres** 17,209 8,063 127,400 96,800


Canada, singles, urban centres 6,888 3,526 46,100 42,100


Canada, multiples, urban centres 10,321 4,537 81,300 54,700


     


Atlantic region, urban centres 533 369 8,100 6,800


Quebec, urban centres 3,964 3,051 35,400 32,900


Ontario, urban centres 6,665 2,731 60,600 34,100


Prairie region, urban centres 2,955 1,070 13,500 13,100


British Columbia, urban centres 3,092 842 9,800 9,900


Source: CMHC
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*Seasonally adjusted annual rates
**Urban centres with a population of 10,000 and over.
    Detailed data available upon request.
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FOREWORD 


Ontario is feeling the effects of the global economic crisis. The impact on economic growth, jobs and 
investments is directly affecting Ontario people, families, communities and businesses. 


Job losses have hurt Ontario families. Communities have lost mills and factories. Government revenues 
are in decline. 


The challenge is significant, but it’s one the people of Ontario will meet and overcome. 


This Budget lays out the McGuinty government’s strategy to help families being hurt by the global 
recession today. But it does more than that. This Budget takes action to make Ontario more 
competitive. A strong, competitive economy helps families and businesses take advantage of the next 
generation of growth, and maintains and enhances the province’s cherished public services. 


Five Years of Progress 


This Budget builds on the progress the people of Ontario have made over the last five years. 


Five years ago, the McGuinty government was elected on its commitment to improve the public 
services Ontarians need to reach their full potential — public education, universal health care, 
modern infrastructure, support for vulnerable citizens and a greener Ontario. 


Five years ago, Ontario’s infrastructure, including schools and hospitals, was crumbling. Primary school 
classes were too large. More doctors and nurses were needed. Wait times for key medical procedures 
were too long. In addition, the government inherited a hidden $5.5 billion fiscal deficit. 


Between 2003 and 2008, the province experienced strong revenue growth. This period of economic 
growth and prosperity allowed the government to make much-needed investments in key public 
services. The government managed its spending prudently, not allowing average expenditure growth to 
exceed revenue growth during this period. In fact, the government paid down debt, balanced three 
budgets in a row and maintained impressively low debt-to-GDP ratios. 


Working together, Ontarians have made progress. 


Today, there are more teachers in Ontario’s publicly funded schools and more students in colleges 
and universities.  


More families have a family doctor and patients have shorter wait times for cancer surgery, CT scans 
and hip replacements.  


The Ontario Child Benefit is providing children who grow up in low-income families with a 
better start in life.  
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Partnerships with cities and towns are building infrastructure, such as public transit, roads and bridges, 
across Ontario.  


The government has invested in innovative companies and cut business taxes. 


The government’s investments over the past five years have strengthened the key public services that 
matter most to Ontarians — and also strengthened the economy. Ontario’s well-educated workforce, 
universal health care system, modern infrastructure, support for the vulnerable, and lower business 
costs are enormous competitive advantages. 


As early as 2006, the government had recognized that economic storm clouds were gathering. 
A slowing U.S. economy, rising oil prices and a higher-than-anticipated Canadian dollar began to affect 
growth — particularly in the manufacturing and resource sectors. The government was able to 
continue to support its priorities because of prudent fiscal management and its five-point economic plan 
to encourage growth and job creation through ongoing investments in skills and knowledge, 
infrastructure, innovation, key partnerships and lowering business costs. 


However, the scope and scale of the global economic crisis that began in the fall of 2008 were both 
dramatic and unanticipated by all jurisdictions. This is hurting individuals, families and businesses. 
Governments —including Ontario’s — are facing extraordinary challenges. Revenues have significantly 
declined. Expenditure growth cannot continue at the same rate; spending must be smarter and 
better focused. 


The McGuinty government is therefore determined to work with all its partners to preserve — and 
find new ways to deliver — the public services Ontarians want and deserve. The progress made over 
the past five years must be protected and enhanced. 


Looking Ahead 


The government will continue to build on the success of its five-point economic plan through 
investments in skills and knowledge, infrastructure, innovation, key partnerships and lowering 
business costs. 


It will also do more, right now, for Ontario families and businesses affected by the global recession.  


The government’s infrastructure investments will create more than 300,000 jobs over the next two 
years. Additional investments in skills training will do more for people who have lost their jobs.  


But it is not enough to just create jobs in the short term or to help Ontario’s families and businesses 
simply get by.  


The Province must also take action to build a stronger economy for tomorrow by accelerating its efforts 
to enhance Ontario’s long-term competitiveness.  
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To build Ontario’s economy for the future, the McGuinty government is proposing a comprehensive 
tax reform package.  


To further boost Ontario’s competitiveness, this Budget also invests in initiatives to grow a greener 
economy, accelerate innovation and attract investment. 


In the context of the current global economic crisis and industrial restructuring, these efforts to 
enhance Ontario’s competitiveness are more important than ever. Ontario can no longer rely solely on 
its traditional strengths and past competitive advantages. The world has changed. The new global 
economy will favour jurisdictions that are nimble, innovative and creative.  


The government cannot control the external factors that are challenging families and businesses, but it 
can help mitigate their impact and position Ontario to take advantage of the next generation of growth. 
The government’s goal is to ensure that Ontarians have good, well-paying jobs that allow them to 
succeed and support their families — today and tomorrow. 


Preserving and Creating Jobs Today 


Infrastructure 


Modern infrastructure creates jobs today and also builds jobs and opportunity for tomorrow. 
The government will invest $32.5 billion in infrastructure in the next two years, creating and sustaining 
an estimated 146,000 jobs in 2009–10 and 168,000 jobs in 2010–11 across Ontario.  


Over the past two years, the Province has invested more than $18 billion in infrastructure, including a 
one-time $1.1 billion payment directly to municipalities through the Investing in Ontario Act. These 
investments supported more than 85,000 jobs in 2007–08 and are creating and sustaining more than 
100,000 jobs in 2008–09. 


Incentives to Enhance Skills Training and Create Jobs 


The skills and knowledge of Ontarians are key to the success of the province’s economy. This Budget 
announces nearly $700 million over the next two years to expand skills training, including a proposed 
$50 million a year to enhance the Co-operative Education Tax Credit and to make Ontario’s 
Apprenticeship Training Tax Credit the most generous in Canada.  


This Budget also increases funding for summer jobs by 57 per cent to nearly $90 million, helping more 
than 100,000 young people find summer employment during these difficult times.  


Sector Support 


The government is committed to partnering with key sectors to help them become more competitive, 
so they can continue to be major contributors to the Ontario economy. This Budget announces support 
for key Ontario sectors, including manufacturing, agriculture, forest products and mining, which will 
protect and create jobs.  
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Creating Jobs Tomorrow 


A Comprehensive Tax Reform Package 


The McGuinty government is proposing fundamental reform of the province’s tax system.  


Starting in July 2010, subject to the approval of the legislature, Ontario would move to a single sales 
tax based on value-added taxation, which would boost investment and productivity. 


To help Ontarians through the adjustment period, and to provide ongoing tax cuts, the McGuinty 
government would provide $10.6 billion in tax relief for people over three years. This includes a 
broad-based permanent income tax cut and payments totalling up to $1,000 for single parents and 
couples, and up to $300 for single people, which would be made between June 2010 and June 2011.  


At the same time, the government is proposing $4.5 billion in business tax relief over three years, 
including a number of specific measures to help small businesses. These tax cuts would lead to 
job creation and economic growth. 


The comprehensive tax reform package proposed in the Budget would, once fully implemented, cut 
Ontario’s marginal effective tax rate on new business investment in half, making Ontario one of the 
most competitive jurisdictions in the industrialized world for new investment. This would lead to more 
investment by business, creating jobs and leading to higher incomes for Ontarians. 


This tax reform package is the single most significant action the government can take to strengthen the 
Ontario economy for the long term. Overall, taxes would be lower. 


Growing the Green Economy 


The government is committed to attracting new investment, creating new green-economy jobs and 
protecting the environment, including vigorously addressing climate change. In addition to the 
measures introduced as part of the proposed Green Energy and Green Economy Act, this Budget 
announces more than $300 million in new initiatives to support Ontario’s move towards a greener 
economy. These include a new Emerging Technologies Fund that will invest in clean technology, 
retrofits to public-sector buildings and a Green Jobs Skills Strategy.  


Innovation 


Capitalizing on Ontario ideas will be important to the province’s ability to emerge strongly from the 
global economic crisis. This Budget proposes additional tax relief and over $700 million to boost 
innovation, including $300 million in capital funds over six years for research infrastructure; 
$100 million over four years in additional operating funds for biomedical research; $50 million over 
four years to enhance the successful Innovation Demonstration Fund; and $10 million over three years 
to the Colleges Ontario Network for Industry Innovation to help small and medium-sized businesses 
with hands-on applied research, technology transfer and commercialization. 
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Ontario’s innovation success stories include the entertainment and creative sectors. To further support 
these sectors, this Budget proposes approximately $100 million annually to expand and enhance tax 
credits for film and television production, computer animation, book publishing and the creation of 
interactive digital media products.  


Attracting Investment 


Ontario’s ability to attract new investment is critical to job creation and economic prosperity. 
The Province will continue to expand Open For Business, its plan to make government faster and 
friendlier for families and businesses.  


Investments in Children and Families 


The government remains committed to improving the quality of life for all Ontarians, and this is more 
important than ever during difficult economic times. This Budget advances the government’s Poverty 
Reduction Strategy by proposing to speed up the phase-in of the Ontario Child Benefit (OCB). This 
would represent an additional investment of more than $400 million cumulatively from 2009–10 to 
2011–12. Maximum annual OCB payments would increase from the current $600 to $1,100 per child 
beginning in July 2009, two years ahead of schedule. This enhancement would benefit current OCB 
recipients and provide payments to an additional 115,000 families with 240,000 children who were not 
eligible to receive the OCB in 2008.  


A two per cent increase to benefits under Ontario Works and the Ontario Disability Support Program 
and to the comfort allowances for residents of long-term care homes is proposed for 2009–10. 
The government will also invest in social housing, including capital investments for housing for 
low-income seniors and people with disabilities.  


Competitive Government 


During tough economic times, the government must redouble its efforts to manage spending, while 
protecting core public services. The government will therefore identify $1.0 billion in efficiencies in 
2011–12. It would also mandate certain procurement activities such as collaborative purchasing for the 
broader public sector, which are expected to result in annual savings of $200 million within the first 
three years of operation. As well, this Budget proposes to freeze MPPs’ salaries at their current level 
for the 2009–10 fiscal year and reduce the size of the Ontario Public Service by five per cent over the 
next three years through attrition and other measures.  


These initiatives build on Ontario’s progress to date, including achieving more than $800 million in 
savings over the past five years, improving service delivery and reducing procurement costs. 
The government is also on track to exceed its target of $108 million in savings for the last five months 
of fiscal 2008–09, which was set out in the 2008 Ontario Economic Outlook and Fiscal Review.  


As well, the Province held spending growth in 2008–09 to 0.8 per cent over 2007–08, the lowest 
in eight years. 
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The government will continue to transform public services in order to protect them over the 
long term.  


Responsible Fiscal Management 


The government will continue its prudent approach to managing Ontario’s finances during the current 
global economic downturn.  


To protect key public services and make the short- and long-term investments required, Ontario, like 
many governments across Canada and around the world, will experience a deficit. This is due to a 
significant deterioration in revenues and short-term measures to stimulate the economy, not to 
significant increases in core program spending.  


The Budget forecasts a deficit of $3.9 billion for 2008–09. The deficit is expected to reach its peak of 
$14.1 billion in 2009–10. As a percentage of gross domestic product, Ontario’s deficit is proportionally 
below that of the United States, and is about the same as that now anticipated by the federal 
government. This Budget lays out a plan to balance by 2015–16.  


Between 2008–09 and 2011–12, core program spending is projected to increase by 3.6 per cent, below 
the government’s forecast of 3.8 per cent in revenue growth over the same period. Holding spending 
below revenue growth is key to the government’s fiscal recovery plan. Going forward, the government 
will work with its partners to continue to keep growth in public sector expenditures at or below the 
rate of Ontario’s revenue growth. 


Conclusion 


This Budget builds on the major investments the McGuinty government has made since 2003 to support 
universal health care, public education, modern infrastructure, vulnerable citizens, a greener Ontario 
and lower business costs. These investments have protected and enhanced the programs and services 
Ontarians need to emerge from the current economic downturn, and they will continue to strengthen 
Ontario’s economy and competitive advantage.  


Looking ahead, the McGuinty government is committed to leading Ontario to a new era of 
competitiveness, success and prosperity. It will not happen overnight — no single budget by any one 
government in any jurisdiction can accomplish that objective in the current global economic climate. 
And just as this Budget builds on the progress made over the past five years, future budgets will build 
on the actions taken today. 


Through responsible management, a fair and balanced approach, bold tax reform and strategic 
investments, the government will help ensure that Ontario families and businesses get the help they 
need today and are poised to take advantage of the next generation of growth and jobs. A strong, 
competitive Ontario that thrives in the new economy will fund excellent public services and support 
a high quality of life for all Ontarians.  







   


CHAPTER I  
CONFRONTING THE CHALLENGE: 
BUILDING ONTARIO’S ECONOMIC FUTURE  
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INTRODUCTION 


The current global economic crisis is hurting Ontario families, communities and businesses. 
The financial credit crisis has triggered serious economic difficulties around the globe. Most of the 
world’s major economies are expected to be in recession in 2009, and the United States, Ontario’s 
largest trading partner, is struggling through a severe downturn. Ontario’s manufacturing sector — 
especially the automotive and resource-based industries — has been particularly hard hit by the 
U.S. credit crunch and the 
resulting drop in demand. 


The global economic outlook 
has deteriorated significantly 
in recent months. Every G7 
economy has declined sharply. 
According to Consensus Economics, 
world gross domestic product 
(GDP) is projected to decline 
1.6 per cent in 2009.  


The U.S. economy — critically 
important to Ontario as the 
destination for most of its exports 
— is in the midst of one of its 
deepest downturns. U.S. housing 
starts and new home sales have 
reached all-time record lows 
while existing home sales and 
prices continue to decline. 
Foreclosure rates for residential 
mortgages continue to climb, 
leading to a further tightening in 
bank lending standards. Job losses 
and tighter credit conditions have 
led to reductions in consumer 
spending, particularly on durable 
goods such as autos.  


In 2007–08, the most recent year for which data is available for all jurisdictions, Ontario’s net  
debt-to-GDP level was below the median for the provinces and the federal government. 
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Ontario’s prudent fiscal 
management has allowed it to 
reduce its net debt-to-GDP from 
a peak of 32.9 per cent in    
1999–00 to 25.1 per cent in 
2008–09. The Province’s    
2008–09 deficit relative to 
the size of its economy is one of 
the lowest of the industrialized 
jurisdictions affected by the global 
economic crisis. The Ontario 
government is well positioned to 
take action to provide jobs for 
today and for the future.  


Ontario is not immune to the 
global downturn. Ontario’s 
economy is in a recession that is 
expected to persist through the 
first half of 2009. Ontario’s 
employment loss was less than 
that of neighbouring Great Lakes 
States and well below that of 
the U.S. economy as a whole. 
Growth in the global economy is 
expected to resume within the 
next year, partly due to the 
aggressive fiscal and monetary 
actions of national governments 
and central banks around the world. According to Consensus Economics, world growth is projected to 
rebound to 2.1 per cent in 2010 with growth in all G7 countries. The U.S. economy is expected to lead 
the global turnaround with growth projected to start improving in the third quarter of 2009. 
The Ontario economy is expected to follow the same recovery pattern as the U.S. economy with 
growth projected to resume during the second half of 2009 and to gain momentum in 2010 and 2011. 
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These conditions have created 
real challenges for Ontarians and 
underline the need for the 
Province to protect families and 
businesses now and be a leader in 
the economy of the future. 
Ontario must continue to build 
the foundations for sustainable 
future job creation and economic 
growth so it can continue to 
invest in the public services that 
Ontarians want and deserve. 


Despite the recent economic 
numbers, the economy has created 325,700 net new jobs since 2003. During the last five years, the 
government has taken important steps to help families and businesses by building and strengthening 
Ontario’s public services, such as universal health care, public education, infrastructure, skills training, 
support for the vulnerable and protecting the environment. The government has moved aggressively on 
its five-point economic plan, building solid foundations for an innovative economy, with a highly skilled 
and educated workforce. 


In addition to these investments, the realities of the current global economic crisis call for immediate 
measures to preserve jobs and support Ontarians through these challenging times. This Budget lays out 
the government’s strategy to preserve and create jobs today and to position Ontario to be more 
competitive tomorrow, so families and businesses can take advantage of the next generation of jobs and 
growth. This strategy includes: 


 investing in infrastructure, skills training and literacy, and sector support to preserve and create 
jobs today; 


 introducing comprehensive, competitive tax reform, growing the green economy, accelerating 
innovation and attracting investment to help create the jobs of tomorrow; 


 investing in children and families to help Ontarians during these challenging economic times and 
to build for the future; and 


 preserving jobs and protecting vital public services through prudent fiscal management. 
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PRESERVING AND CREATING JOBS TODAY 


This Budget announces significant measures to preserve and create jobs today. While these initiatives 
will help Ontarians weather the current economic crisis, they will also contribute to Ontario’s future 
competitiveness by enhancing the province’s infrastructure base, investing in the skills and knowledge 
of Ontario’s workforce, and supporting key sectors.  


Smart Stimulus 


The global economic downturn has led to coordinated action by governments around the world to spur 
an economic recovery. The American Recovery and Reinvestment Act of 2009 provides US$789 billion in 
fiscal stimulus to the U.S. economy. With significant job losses, central-bank interest rates near zero, 
and falling consumer demand, the case for stimulus is strong.  


National governments have played their part in advancing stimulus plans, but other levels of 
government can also play a role in helping economies turn the corner to recovery. As Canada’s largest 
province, Ontario will play its part in helping the economy recover. As such, this Budget includes 
significant fiscal stimulus — actions that build on the considerable investments the Province has 
consistently been making since before the beginning of the economic downturn. 


INITIATIVES TO STIMULATE THE ECONOMY — PRESERVING AND CREATING JOBS TODAY 
In this Budget, the government is making significant investments over the next two years to stimulate economic 
growth and help Ontario families. Proposed initiatives include: 


 providing $32.5 billion for infrastructure projects over the next two years, supporting an estimated 
146,000 jobs in 2009–10 and 168,000 jobs in 2010–11; 


 increasing spending on summer jobs for youth by 57 per cent to nearly $90 million in 2009, helping 
over 100,000 young people this summer; 


 providing nearly $700 million more over two years for a series of measures, including new or expanded 
skills training and literacy initiatives to help workers get the skills they need for the jobs of tomorrow; 


 providing nearly $130 million over three years in new support for the agriculture, mining and forest 
products sectors; 


 providing more than $300 million in 2009–10 and 2010–11 in new targeted business tax relief to foster 
innovation and the entertainment and creative sector; 


 providing an additional investment of more than $400 million over the next three years to accelerate the 
phase-in of the Ontario Child Benefit; and 


 increasing the adult basic needs and maximum shelter allowances in social assistance by two per cent. 
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Ontario believes that stimulus must be smart. Ontario’s stimulus plan is not only significant in size; it is 
designed to be highly effective in restoring growth, and in saving and creating jobs. The government’s 
actions meet the following key criteria: 


 Timely — The government will build on its strong record of making significant, timely 
infrastructure investments, focusing on quick-start projects. It will also provide relief for families 
that will take effect quickly, when it is needed. 


 Targeted — The government’s strategic investments will ensure the maximum yield in jobs and 
economic activity for each taxpayer dollar spent. Two key aspects of Ontario’s stimulus plan, 
infrastructure investments and help for low-income Ontarians, have high “multiplier effects.” 


 Temporary — The government’s plan consists largely of short-term strategic investments that will 
preserve and create jobs today, while preserving future fiscal flexibility.  


 Fiscally responsible — The short-term nature of a large majority of the government’s new capital 
investments allows for a prudent, realistic plan to return to balance by 2015–16.  


 Help for the vulnerable — Through significant investments in training, the government will 
provide help for laid-off workers, new Canadians and other groups most affected by the downturn. 
By accelerating the Ontario Child Benefit and helping those on social assistance, the government 
will also provide timely help for low-income Ontarians. 


 Strengthen Ontario’s future — Ontario’s stimulus plan will pay a double dividend — positioning 
the province for the future while restoring the economy today. Investments in transit, higher 
learning, social housing, the green economy and other key areas will not only create jobs today; 
they will ensure Ontario emerges from the current downturn stronger than ever. 


Infrastructure 


Infrastructure investments 
provide jobs in the short term and 
build foundations for tomorrow 
— moving people, goods and 
ideas faster and more efficiently. 
Investing in infrastructure has 
been a critical part of the 
government’s five-point 
economic plan. 
The government’s ambitious 
$30 billion ReNew Ontario 
investment plan will be 
completed in 2008–09, a full year ahead of schedule, and has helped to address the significant 
infrastructure deficit that built up over the three decades prior to 2003. 


Per Capita Change in Public Infrastructure Chart 6
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Projects such as the expanded crossing at the Queenston-Lewiston Bridge in Niagara, the new 
international truck route in Sault Ste. Marie, and the new high-occupancy vehicle (HOV) lanes 
on Highways 403 and 404 have all helped to improve Ontario’s transportation network. 
These investments enhance Ontario’s long-term competitiveness by lowering business costs and 
boosting productivity, while improving the quality of life of Ontarians.  


At the same time, the Province has been investing in the infrastructure that supports the public health 
care and education systems valued so much by Ontarians. Currently, the Province has over 40 hospital 
projects under construction. More than 15 of these are expected to be completed in 2009–10, 
including Quinte Health Care in Belleville, Trillium Health Centre with locations in Mississauga and 
Toronto, Hamilton Health Sciences General Site, and Sudbury Regional Hospital Phase 2. Construction 
on nine additional hospital projects is scheduled to begin in 2009–10, and a planned investment of 
approximately $2 billion over the next three years will be made to advance eHealth initiatives, further 
modernizing the province’s health care infrastructure.  


In the education sector, the Good Places to Learn initiative has invested $1.3 billion to support 
12,000 renewal projects at more than 2,500 schools across the province since 2005. At the 
postsecondary level, the government has invested $1.4 billion through the ReNew Ontario program for 
postsecondary campus renewal and strategic capital projects. Moreover, investments in broadband, 
digital media and institutions such as the Perimeter Institute have enhanced the foundation for 
innovation within the province, creating a climate for entrepreneurship and job creation. 


Over the past two years the Province has invested in infrastructure valued at $18 billion, including a 
one-time allocation of $1.1 billion provided directly to municipalities through the Investing in Ontario 


Act. These investments supported more than 85,000 jobs in 2007–08, and have created and sustained 
more than 100,000 jobs in 2008–09. 


Last fall, the government signed the Final Report of the Provincial-Municipal Fiscal and Service 
Delivery Review with its municipal partners, which will provide them with a net benefit of $1.5 billion 
annually by 2018. The agreement will increase annual ongoing assistance to municipalities by 
over 250 per cent since 2003, and allow them to make further investments in infrastructure and 
economic development. 
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KEY INFRASTRUCTURE PROJECTS UNDERWAY 


Ontario currently has over 30 major infrastructure projects underway, each worth more than 
$100 million. These projects will significantly improve local hospital, justice, highway and 
transit services.  


Selected Major Projects 


 Expansion of Highway 69 to Sudbury to four lanes  


 North Bay Regional Health Centre 


 Expansion of Highway 11 to North Bay to four lanes — final section 


 London Health Sciences Centre and St. Joseph’s Health Centre — Phase 2 


 Rail grade separation in west Toronto to improve service on GO Transit’s Georgetown line 


 Durham Consolidated Courthouse in Oshawa 


 The Ottawa Hospital Regional Cancer Program (The Ottawa Hospital/Queensway Carleton Hospital) 


 Kingston General Hospital and Cancer Centre for Southeastern Ontario 


 Safety initiatives on Highways 11 and 17 near North Bay and in northwestern Ontario  


 Sunnybrook Health Sciences Centre Bayview M-Wing  


 A new third track in GO Transit’s Lakeshore West rail corridor to improve train service in 
GO’s busiest corridor 


 Widening of the Queen Elizabeth Way (QEW) through St. Catharines 


 Sioux Lookout Meno Ya Win Health Centre 


 Widening of sections of Highway 401 near Woodstock 


 Roy McMurtry Youth Centre in Brampton 


An estimated total of 45,000 jobs will be created as a result of the above projects. 
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In this Budget, the Province is allocating $15.1 billion for infrastructure initiatives in 2009–10, and a 
further $17.4 billion in 2010–11. These figures, which include flow-through funding of $5 billion from 
the federal government, combine for a total of $32.5 billion over the next two years. 


Infrastructure Expenditures  Table 1 
($ Millions) 


 2009–10 Plan 2010–11 Plan 
Sector Total Infrastructure 


 Expenditures 
Total Infrastructure 


 Expenditures 
Transportation 4,228.4 4,814.0 
Transit 1,687.1 1,505.9 
Highway Construction 1,718.3 2,034.2 
Windsor Gateway 247.1 715.0 
Other Transportation1 576.0 558.9 


   
Health 3,177.4 3,912.3 
Hospitals 2,542.8 3,438.0 
Other Health 634.6 474.3 


   
Education 1,849.1 1,928.9 
School Boards 1,503.6 1,608.1 
Colleges 239.9 248.1 
Universities 105.6 72.7 


   
Water/Environment 259.0 274.2 
Municipal and Local Infrastructure2 418.5 431.5 
Justice 355.6 819.3 
Other 1,877.0 2,350.4 
     
New Short-Term Stimulus Investments 3,430.6 3,449.8 


Total 15,595.7 17,980.3 
    


Less: Other-Partner Funding3 501.0 526.0 
    


Total Excluding Partner Funding 15,094.7 17,454.3 


   
Less: Flow-Throughs4 2,390.0 2,693.2 
   


Total Provincial Expenditure 12,704.7 14,761.1 
1 Other transportation includes planning activities, property acquisition, and other infrastructure programs (e.g., municipal/local 


roads/remote airports). 
2 Municipal and local water and wastewater infrastructure investments are included in the Water/Environment sector. 
3 Third-party contributions to capital investment in the consolidated sectors (schools, colleges and hospitals). 
4 Mostly federal government transfers for capital investments. 
Note: Numbers may not add due to rounding. 
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These infrastructure investments 
are expected to support an 
estimated 146,000 jobs for 
Ontarians in 2009–10, and a 
further 168,000 jobs in 2010–11. 
This will help create jobs in all 
regions of the province, covering 
a wide range of skills and trades. 
Skilled workers will remain 
employed, maintaining a long-
term supply of skilled workers in 
the Ontario economy. 


Key new initiatives to create jobs 
now and in the future, while boosting Ontario’s long-term competitiveness and standard of living, 
include the following: 


 Social Housing Infrastructure: Together with the federal government, the Province plans to invest 
more than $700 million over the next two years to rehabilitate social housing and make it more 
energy efficient; more than $360 million to help create new affordable housing for low-income 
seniors and persons with disabilities; and $175 million over the next two years to extend the 
Canada–Ontario Affordable Housing Program, which is creating new homes for low-income 
families, senior citizens, persons living with mental illness, and victims of domestic violence. 


 Capital Investments in Northern and Rural Ontario: $273 million for new infrastructure projects, 
including the widening of Highway 11/17 east of Thunder Bay, rehabilitation of bridges and safety 
improvements on provincial highways, remediation of the Mid-Canada Line radar sites, 
improvements to the winter road and resource access road networks and projects at the province’s 
remote airports. The province plans to work with the federal government to make additional 
investments in some of these initiatives so that more projects can proceed in northern Ontario. 


 New Highway Projects in Southern Ontario: $219 million over six years for new highway widening 
and other improvements on Highway 7/8 in the Kitchener/Waterloo region, Highway 406 in the 
Niagara region, Highway 6 in Guelph and Highway 403 in Brantford. 


 Investing in Communities: New stimulus funding over two years for community infrastructure. 
By leveraging federal funding, approximately $780 million in new funds will be provided for 
municipal projects such as arenas, libraries and local transportation projects. This is in addition 
to the $1 billion investment with Ontario’s federal and municipal partners already announced for 
small communities to fund projects such as building a sports and leisure centre in the Town of 
Bradford West Gwillimbury, replacing the Barber’s Bay Bridge in the City of Timmins, and 
upgrading the Drayton Wastewater Treatment Plant in the Township of Mapleton.  


Estimated Jobs Created and Supported by
Infrastructure Investments
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 New Medical School Infrastructure: $35 million in capital investment to support the creation of 
an additional 100 medical school spaces.  


 Funding for Social Agencies: More than $80 million for over 4,000 projects to undertake repairs 
and improve security, accessibility and energy efficiency at social service facilities used by low-
income and vulnerable Ontarians across the province. The government invites its federal partner 
to provide matching funding so that an additional 4,000 projects may be undertaken.  


 Strengthening Postsecondary Infrastructure: Approximately $780 million in capital funding for 
Ontario colleges and universities to modernize facilities and boost the Province’s long-term 
research and skills training capacity. With leveraged federal funding, work could begin immediately 
to further renew the province’s postsecondary infrastructure and launch exciting new projects at 
Ontario colleges and universities.  


 Capital Investments in the Tourism Sector: $33 million for revitalization projects at Huronia 
Historical Parks and St. Lawrence Parks Commission sites, as well as $8 million for infrastructure 
improvements at Fort William Historical Park.  


 Research and Innovation: $300 million in research infrastructure funding over six years, which 
could be used to leverage a further $300 million from the Canada Foundation for Innovation to 
support research and innovation in Ontario. 


Through these and other investments, the Province will work to match the total federal infrastructure 
investment in Ontario announced in the 2009 federal budget as long as this meets the priorities of 
Ontarians. Through the infrastructure initiatives announced in this Budget, and the significant 
investments made through previous budgets, the government is laying the foundation for job creation 
and economic competitiveness, both now and in the future. 


Job Creation and Skills Training 


People remain Ontario’s number one asset. The economic benefits of a highly educated and skilled 
workforce are clear. Over the past five years, the government has invested in the skills of Ontarians 
through the Reaching Higher Plan for colleges and universities, the Employment Ontario training 
network, and the Skills to Jobs Action Plan. The coming year will bring forward further developments 
including the proposed College of Trades Act and the delivery of Dr. Charles Pascal’s report on early 
childhood education. 


In this Budget, the government is enhancing support to help more unemployed and underemployed 
Ontarians prepare for the new economy. Additional transitional employment and training assistance of 
more than $750 million will be invested over two years in a number of critical areas. These include 
summer jobs, skills training, literacy, services for new Canadians, as well as proposed training tax 
credit enhancements. These program initiatives are supported by proposed enhancements to the 
Canada–Ontario Labour Market Agreement and Labour Market Development Agreement. 
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Summer Jobs 


The government recognizes the employment challenges that youth face, especially during difficult 
economic times. Ontario is increasing spending on summer employment opportunities for youth by 
57 per cent or $32 million in 2009, bringing spending this summer to nearly $90 million. This includes 
targeted resources for youth in high-needs neighbourhoods and expanded opportunities for student-led 
summer businesses. This significant expansion means that over 100,000 young people will benefit from 
support for summer employment opportunities this year, up from 73,000 last summer. The summer 
jobs program enhancements will continue in 2010. 


Skills Training 


This Budget announces nearly $700 million over two years in new skills training and literacy initiatives 
and enhancements to existing programs. These measures are designed to respond quickly to the short-
term challenges posed by the global economic slowdown while preparing the province’s workforce for 
the new economy. These include: 


 $94 million over two years to expand support for new Canadians, including bridge training and 
mentorship opportunities, serving 15,000 more clients each year.  


 $90 million over two years to expand literacy and basic skills training, including funding for 
community projects, distance learning and workplace literacy. These services will help up to 
13,000 people per year. This is in addition to the $200 million annual investment in literacy 
and language training, helping 90,000 learners. 


 $50 million annually for proposed enhancements to the Co-operative Education Tax Credit and to 
make the Apprenticeship Training Tax Credit the most generous in Canada. For details, 
see Chapter III: Reforming Ontario’s Tax and Pension Systems. 
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CURRENT INVESTMENTS IN SKILLS AND KNOWLEDGE 


Over the past five years, the Ontario government has been preparing the province’s workforce for 
the new economy through the $6.2 billion Reaching Higher Plan for postsecondary education and 
through Employment Ontario, the Province’s over $1 billion per year integrated network of 
employment and training services. The investments in Reaching Higher have supported an increase 
of 100,000 students at colleges and universities since 2002–03. The Employment Ontario network 
helped more than 900,000 Ontarians last year. 


The Skills to Jobs Action Plan, introduced in 2008, is creating training opportunities for new careers, 
improving student access and building new places to learn. It has provided additional supports for 
workers affected by the global economic crisis, including financial assistance to retrain them for 
careers in growing areas. The Skills to Jobs Action Plan has also expanded the Province’s training 
capacity in colleges, union training centres and manufacturing and auto firms. 


Key training and employment services include the following: 


 Rapid Re-Employment and Training Service, which has given counselling assistance to over 
82,000 workers affected by layoffs and plant closures in the last two years; 


 Ontario Skills Development, which has provided access to short-term training and return-to-
employment assistance for over 20,000 Ontarians in the last two years; and 


 Second Career Strategy, which provides financial assistance for laid-off workers to undertake 
longer-term training. Since its launch in the summer of 2008, close to 5,000 workers have been 
participating, another 3,000 applications are being processed and the program is on track to meet 
its goal of 20,000 participants.  
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Sector Support 


The government is continuing to partner with key sectors to help Ontario businesses preserve and 
create jobs today and be well positioned to succeed in an increasingly competitive global economy. 


This Budget announces substantial new support for Ontario’s key sectors. 


Manufacturing 


Ontario’s diverse manufacturing 
sector is a major contributor to 
the economy, directly accounting 
for 900,000 jobs in 2008. 
Manufacturing job losses have 
been widespread across Canada 
and the United States over the past 
year, and Ontario has not escaped 
the decline.  


The auto sector is a major 
component of Ontario 
manufacturing and a valuable part 
of the economy. In 2008, it directly employed approximately 150,000 people in the province. 
Including related supplier and retail industries, it supported about 400,000 jobs. The auto sector’s 
success in Ontario has been an enormous source of pride for the province.  


Ontario’s auto assembly plants rank among the most productive in North America, benefiting from the 
province’s highly skilled workforce. Ontario’s large, diverse auto parts industry includes major 
global companies and plays an increasingly important role in auto sector innovation. The Province 
will continue to work with the federal government and Ontario’s auto sector to support the sector’s 
move to become more sustainable and globally competitive. 


The government’s partnerships with manufacturers — such as the Next Generation of Jobs Fund and the 
Advanced Manufacturing Investment Strategy (AMIS) — are helping companies enhance their 
competitiveness, preserving jobs today and creating the jobs of tomorrow. To date, AMIS has made 
loan commitments of almost $100 million to support innovative projects. These loan commitments will 
generate $890 million in new investments and support the creation or retention of about 4,000 jobs in 
15 communities over a five-year period. 


Ontario will provide an additional $110 million of tax relief for manufacturers in 2011–12 by 
paralleling the federal extension of the temporary accelerated 50 per cent straight line Capital Cost 
Allowance (CCA) rate for manufacturing and processing machinery and equipment investments made 
in 2010 and 2011.  


Change in Manufacturing Employment 
Ontario Compared to Selected North American Jurisdictions, January 2009
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In addition to the targeted tax relief in this Budget, the government proposes significant tax reform that 
would include moving to a single sales tax system and cutting the Corporate Income Tax rate for 
manufacturers to 10 per cent from 12 per cent on July 1, 2010. 


The tax savings provided by the elimination of Capital Tax for manufacturers and the proposed new 
business tax relief in this Budget would provide more than $1.3 billion per year, when fully 
implemented, in additional tax relief for Ontario’s manufacturing sector. 


The Northern Economy 


The government and the people of northern Ontario are working together in these challenging times 
to craft a growth plan for the region that will help it compete in the evolving global economy. 
Research done to support this plan shows that the region is establishing a presence in new sectors, such 
as the bioeconomy, as well as enhancing its research and commercialization capacities. At the same 
time, established sectors, such as mining and forest products, remain important cornerstones of the 
northern economy. Reaching new markets and generating new ideas, products and processes are 
essential. Innovation will help these sectors be competitive and sustainable in the future.  


Transportation infrastructure is also critical to the success of business in Ontario’s northern 
communities. The government is investing a record $648 million in 2009–10 in provincial highway 
projects in the north. Key northern transportation investments through the Northern Highways 
Program include the ongoing widening to four lanes of Highway 69 to Sudbury and Highway 11 to 
North Bay. The Province will also proceed with a new project to widen Highway 11/17 east of 
Thunder Bay. To support the forest products and mining sectors, the Province is planning to work with 
the federal government to make new investments to improve resource access roads. 


Ontario’s most isolated northern communities face unique challenges. The Province plans to invest 
additional resources in its remote airports, its winter-road network and the remediation of the  
Mid-Canada Line radar sites. The Province invites its federal partner to join in these investments. 


The forest products sector is being challenged by increasing global competition, a slumping  
U.S. housing market and the volatility of the Canadian dollar. These challenges underline the need 
for the sector to capitalize on new opportunities and improve competitiveness. 
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This Budget announces immediate steps to further help the forest products sector, including:  


 providing about $58 million to extend by one year the Northern Pulp and Paper Mill Electricity 
Transition Program, which will provide electricity price rebates of 1.8 cents per kilowatt-hour 
to qualifying mills; and 


 extending, for one year, reductions to the white birch and poplar stumpage rates.  


The government will also review Ontario’s forest tenure and pricing systems, exploring options to 
improve their design. Working with industry, environmental groups, Aboriginal communities and the 
broader public, the government will help create the best environment possible for Ontario’s forest 
product businesses to succeed, while balancing this with sustainable practices. 


Mining is a significant driver of economic growth in northern Ontario, which is home to 
Ontario’s 27 metal mines, five of the province’s 14 major industrial mining operations, most of 
Ontario’s gemstone operations, and an estimated 400 mining service and supply companies.  


Metal prices have dropped significantly from recent highs, and the current global economic crisis 
continues to create challenges for the sector. The government is taking measures to help the mining 
sector. This spring, the government will introduce changes to the Mining Act that promote balanced 
development to benefit all Ontarians, while supporting a vibrant Ontario minerals industry. 
The proposed legislative changes would also establish a framework that would make significant strides 
in Aboriginal consultation. The government is providing $40 million over three years for initiatives to 
support Mining Act modernization. 


The government will provide $2 million annually for the next four years for mining and forest product 
equipment and services companies and sector associations to expand their export capacity and increase 
sales to international markets. 


Agriculture 


With crop and livestock sales totalling close to $9 billion, Ontario farmers make an important 
economic contribution to the province. To help Ontario farmers, this Budget announces: 


 $8 million annually, starting in 2009–10, to promote Ontario food products to the broader 
public sector; 


 $1.5 million for the Ministry of Agriculture, Food and Rural Affairs to plan the development of 
new agri-food research centres focused on livestock and crop production, renewable energy, 
nutrition and health. The centres will contribute to market-driven research, development and 
adaptation for the commercialization of value-added agricultural products, with active participation 
by all partners, including government, communities, academic institutions and industry; and 
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 food producers will be better able to sell, and consumers will be better able to identify, Ontario 
foods with clearer Ontario Food definitions. Developed with the industry and tested through 
consumer research, each definition includes a high threshold for Ontario content. 


Small Business 


A strong small business sector is important to Ontario’s economic success. It provides important 
entrepreneurial dynamism to the economy of the province. This Budget proposes targeted tax 
measures, in addition to a comprehensive tax reform package, that would provide more than $1 billion 
over three years, beginning in 2010–11, to support Ontario’s small businesses. The proposed targeted 
tax measures include:  


 providing enhanced refundable tax credit rates for small businesses that hire apprentices and  
co-op students; 


 extending the refundable Ontario Innovation Tax Credit to more small and medium-sized 
businesses; and 


 providing a temporary accelerated depreciation for buying eligible computers and software. 


CREATING JOBS TOMORROW 


In this Budget, the McGuinty government is proposing to do more to help those being hurt, right now, 
by the global recession. 


As outlined earlier in this chapter, the government is investing $32.5 billion in infrastructure spending 
over the next two years, creating an estimated 300,000 jobs. It is also investing more than $750 million 
in job creation and skills and literacy training. It is investing $130 million in new support for 
agriculture, mining and forest products. 


As critical as short-term stimulative measures are, they are not enough. Managing the challenges posed 
by this economic crisis is not enough. Ontario must lead. Ontario must take bold action now to build a 
stronger and more powerful economy for the future.  


When the economy recovers from this global recession — and it will — Ontario must be poised to 
take advantage of the next generation of growth, in order to create jobs and protect and enhance the 
public services that matter most to Ontarians.  


To build Ontario’s economy for the future, the McGuinty government is proposing a comprehensive 
tax reform package. 


Starting in July 2010, subject to the approval of the legislature, Ontario would move to a single sales 
tax that is based on value-added taxation. More than 130 countries in the world have already adopted 
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such a tax, which is overwhelmingly recognized around the world as being superior to a Retail Sales 
Tax (RST) in increasing investment and productivity. 


To help Ontarians through the adjustment period and to provide ongoing tax relief, the government 
proposes to provide $10.6 billion over three years in tax relief for people.  


Over the same period, the government is proposing to provide $4.5 billion in tax cuts for businesses, 
including reducing the tax rate for small business and eliminating the small business surtax.  


The tax measures proposed in this Budget would make Ontario one of the most attractive jurisdictions 
in the industrialized world for new investment. Attracting new investment to the province will lead to 
future job creation.  


This comprehensive tax reform package is the single most significant action the government can take at 
this time to strengthen the Ontario economy for the long term. It would provide a lifeline to thousands 
of businesses today and would position the economy for rapid growth as Ontario emerges strongly from 
the economic downturn. 


To boost Ontario’s competitiveness further, this Budget also makes investments to grow a greener 
economy, accelerate innovation and attract investment.  


The government’s tax reform package — along with new investments in a green economy, innovation 
and to attract investment — would position the economy for long-term competitiveness, leading to 
economic growth and jobs, and preserving and enhancing the public services that matter most to 
Ontario families.  


Ontario’s Tax System 


Building Ontario’s Economic Future 


Five years ago, the McGuinty government was elected on its commitment to strengthen the public 
services Ontario people and families need to reach their full potential — publicly funded education, 
universal health care, modern infrastructure, support for vulnerable citizens and a greener Ontario. 


These investments strengthen the programs and services that matter most to Ontarians and also 
strengthen the economy. Ontario’s well-educated workforce, universal health care system and modern 
infrastructure are key to its economic success and competitiveness.  


A strong, competitive economy that invests in people and businesses is more productive, creating 
more wealth and jobs, and ultimately improving the quality of life for all citizens. 


The government has already taken several steps to improve Ontario’s competitiveness by lowering 
business costs. Since 2004, the Province has made strategic tax cuts that have already saved Ontario 
businesses $3.2 billion and, when fully implemented, will provide tax relief of nearly $3 billion annually. 
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These strategic tax cuts include eliminating Capital Tax for manufacturers retroactive to 2007 and fully 
eliminating Capital Tax on July 1, 2010. 


But more must be done. The current global economic crisis has heightened the responsibility of 
government to do all it can to strengthen Ontario’s economy for the long term. 


Returning to growth is not enough. The economic growth levels that Ontario experienced prior to the 
world economic crisis will not be enough to enhance valued public services and to continue to reduce 
poverty levels.  


The government of Ontario does not control monetary policy. It does not control international 
markets. It cannot affect the global economic downturn. However, the government does control 
the province’s tax structure. 


The government is therefore taking bold action to reform Ontario’s tax system. 


Reforming Ontario’s tax system is the single most effective step the government can take to help create 
jobs and position the economy for future growth. 


Reforming Ontario’s tax system is the essential next step in the McGuinty government’s plan to build 
Ontario’s future economy, which would improve the quality of life for all Ontarians. 


The Need for Change 


In today’s global economy, Ontario has no choice but to compete to attract the investment needed 
to grow, leading to job creation and maintaining a high and rising standard of living.  


Ontario’s current tax system imposes too high a burden on investment and income — key drivers of 
prosperity, growth and job creation. 


Lower Corporate Income Tax (CIT) rates would boost new investment. 


As well, numerous studies and groups have said that a crucial measure the government can take today 
to promote long-term economic growth is to reform the tax system by replacing the RST with a single 
value-added tax. Value-added taxation is overwhelmingly accepted around the world as a more efficient 
form of taxation than a retail sales tax. Among the 30 developed countries that belong to the 
Organisation for Economic Co-operation and Development (OECD), only the United States does not 
have a value-added tax. 
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The province needs business and sales tax systems that maximize its international competitiveness. 
Bold action is needed now to move the province to the next level of global competitiveness, so that 
Ontario can take advantage of the opportunities of the future. 


The government is taking action.  


Comprehensive Tax Reform Package 


To ensure that the province is poised to take advantage of the next generation of jobs and economic 
growth, the government is proposing to fundamentally reform Ontario’s tax system.  


There has never been a more appropriate time for this kind of reform. This balanced, effective approach 
would position Ontario’s economy for long-term competitiveness. It would lead to economic growth 
and job creation, which in turn would preserve and enhance the public services that matter most to 
Ontario families. 


The proposed personal, corporate and sales tax changes would enhance Ontario's competitiveness by 
lessening the tax burden on investment and income. Replacing two sales taxes with one would save 
businesses more than $500 million a year in compliance costs. Businesses would also have a greater 
incentive to reinvest profits, promoting expansion and growth, permitting them to reduce prices, 
invest in productivity improvements and create jobs. 


Reforming Ontario’s Sales Tax 


Working in partnership with the federal government, Ontario proposes to move to a federally 
administered single sales tax. 


ONTARIO’S OUTDATED RST 


Since the RST was introduced in 1961, Ontario and the world have undergone significant economic 
changes. The RST has not kept pace with these changes. For example, since 1961: 


 Ontario has moved from a relatively closed economy to an economy that is export-driven and 
highly integrated with international markets; 


 supply chains have become increasingly complex, increasing the need for tax systems that are 
efficient and easy to administer; 


 the federal government has implemented the GST, a value-added goods and services tax, resulting 
in two largely incompatible sales taxes in Ontario; and 


 over 130 countries, including most OECD countries, have introduced value-added taxes. 


Examples of Countries with a Value-Added Tax 


Australia, China, France, Germany, Ireland, Italy, Japan, South Korea and the United Kingdom. 







 


22 2009 Ontario Budget 


Pending legislative approval and Ontario and Canada signing a tax coordination agreement, 
the single sales tax would take effect July 1, 2010 with a combined rate of 13 per cent, with 
the provincial portion at a rate of eight per cent and the federal portion at a rate of five per cent.  


Implementation of the single sales tax would bring Ontario into line with what is viewed as the most 
efficient form of sales taxation around the world.  


The single sales tax would reduce the cost of Ontario’s exports, making the province more competitive 
and boosting a sector of the economy that has been particularly hard hit by the economic downturn. 


With the added efficiency of a single sales tax, Ontario would be well positioned as the global  
economy recovers. 


The single sales tax would be largely consistent with the federal Goods and Services Tax (GST). 
The single sales tax would not be charged on a range of items, such as basic groceries, prescription 
drugs, and medical devices. Like the GST, the single sales tax would be levied on most other goods 
and services.  


The government is proposing a number of made-in-Ontario components to meet the province’s 
unique requirements: 


 Children’s clothing and footwear, children’s car seats and car booster seats, books, diapers and 
feminine hygiene products would be exempt from the provincial portion of the single sales tax. 


 Purchasers of new homes worth up to $500,000 would receive a housing rebate on the provincial 
portion of the single sales tax. The proposed provincial rebate rate would be more than twice as 
generous as the GST housing rebate rate and is estimated to return $1.1 billion per year to 
homebuyers. The effect of the housing rebate would be to ensure that, on average, new homes 
under $400,000 would not be subject to an additional tax burden. 


 To help small businesses make the transition to a single sales tax, the government would provide 
up to $400 million in one-time transition support in the form of a sales tax credit. 


 Municipalities, hospitals, universities, colleges, school boards, charities and qualifying non-profit 
organizations would receive rebates to ensure the net effect of the provincial portion of the single 
sales tax would be fiscally neutral for each of these sectors. 


 Under the single sales tax, the provincial portion of the tax rate on transient accommodation, 
such as hotel rooms, would rise from five per cent to eight per cent. Approximately $40 million 
of annual net revenue associated with this difference in rates would be allocated to support 
destination marketing in Ontario tourism regions, once these are established. 
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For people: 


To help Ontarians through the period of adjustment to the single sales tax, and to provide ongoing tax relief, 
the McGuinty government is proposing $10.6 billion in tax relief for people over three years, including:  


 $4 billion in cash payments to 6.5 million Ontario families and individuals — totalling up to 
$1,000 for families and up to $300 for single people — in 2010 and 2011 to ease the transition to 
a new single sales tax; 


 a new permanent $260 refundable sales tax credit for low- to middle-income adults and children; 


 an enhanced refundable property tax credit to continue providing relief to low- and middle-income 
homeowners and tenants; and 


 $1.1 billion in ongoing, broadly based Personal Income Tax (PIT) cuts, by reducing the first 
bracket tax rate from 6.05 per cent to 5.05 per cent, the lowest rate of any province in Canada.  


Ontario’s proposed PIT rate reduction, enriched sales tax credit and enhanced property tax credit 
would increase the progressivity of Ontario’s tax system by providing a greater share of the tax relief to 
low- to middle-income individuals and families.  


For businesses: 


The McGuinty government is proposing tax cuts for business that would result in $4.5 billion in tax 
relief for businesses over three years. When the proposed tax reform measures are fully phased in, 
the marginal effective tax rate on new investment in Ontario would fall by more than half, from 
32.8 per cent in 2009 to 16.2 per cent in 2018. This would increase investment and productivity, 
leading to new job creation. 


 The proposed business tax measures include: 


 cutting the Manufacturing and Processing CIT rate from 12 per cent to 10 per cent, effective 
July 1, 2010; 


 cutting the general CIT rate from 14 per cent to 12 per cent by July 1, 2010 and to 10 per cent 
in 2013;  


 cutting the CIT rate for small business from 5.5 per cent to 4.5 per cent, effective 
July 1, 2010; 


 eliminating the CIT small business deduction surtax, effective July 1, 2010, making Ontario 
the only Canadian jurisdiction that does not claw back its small business deduction; and 


 exempting more small and medium-sized businesses from the Corporate Minimum Tax and 
cutting the rate for large businesses from 4 per cent to 2.7 per cent effective July 1, 2010. 
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The Budget also proposes targeted tax relief of more than $940 million over four years to help seniors 
and families, key sectors in the economy, innovation and training. 


Overall, the tax measures proposed in this Budget, net of federal transitional assistance of $4.3 billion, 
would reduce Ontario revenue by $2.3 billion over four years. See Chapter III: Reforming Ontario’s Tax 


and Pension Systems for further details of the proposed tax measures. 


Growing the Green Economy 


The global trend towards fighting 
climate change and ensuring 
environmental sustainability 
presents enormous economic 
opportunities. The potential for 
growth in sectors such as clean 
energy, green transportation and 
energy efficiency is significant. 
Jurisdictions that embrace the shift 
to a low-carbon, sustainable 
economy — aligning 
environmental goals with 
economic ones — will see more robust growth, more jobs and higher wages. Investments will gravitate 
to those jurisdictions that demonstrate vision, creativity and leadership. 


Since 2003, the government has pursued policies that position Ontario for success in the green 
economy, including making its electricity supply cleaner, making breakthrough investments in public 
transit and preserving natural resources such as the Greenbelt and the northern boreal forest. 
The current global economic downturn is no reason to slow these efforts. Indeed, the economic 
challenges facing Ontario families underline the need for the government to work even harder to 
ensure that Ontario is a leader in the transition towards a greener economy, attracting more 
green jobs sooner. 


Central to the government’s thinking on energy has been the remediation of greenhouse gases (GHG). 
The government’s commitment to the replacement of coal-fired electricity generation and support of 
renewable electricity and conservation programs would reduce GHG emissions from the electricity 
sector and contribute to addressing climate change challenges. To date, coal use in Ontario is down by 
almost 40 per cent. By 2014, Ontario’s electricity needs will be met without coal. Ontario’s coal 
replacement is the single largest GHG reduction initiative in Canada.  


As carbon pricing becomes a reality, those jurisdictions that move away from carbon-based energy will 
enjoy a significant economic advantage. 


WHAT IS A “GREEN ECONOMY”? 


A green economy encourages more energy-efficient and 
environmentally sustainable production and consumption. 
It does so by taking into account the costs of environmental 
degradation and rewarding more sustainable economic growth.  


For example, the proposed Green Energy and Green Economy 
Act, 2009 would place a higher priority on green energy projects, 
which would more closely reflect the social benefits of switching 
from carbon-based energy, such as coal-powered electricity, to 
clean and renewable green energy. 
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The government recognizes that Ontario’s power grid is where economic and social interests meet. 
Ontario’s power sector is not only an enabler of efficient, reliable energy, it has the potential to be a 
key engine of economic development and prosperity. 


On February 23, 2009, the government introduced Bill 150, the Green Energy and Green Economy Act, 
2009, to power the transition to a cleaner, greener economy and support the creation of an estimated 
50,000 jobs in the first three years.  


THE PROPOSED GREEN ENERGY AND GREEN ECONOMY ACT, 2009 


The proposed legislation would: 


 foster the growth of renewable energy sources and increase energy conservation; 


 enable a feed-in tariff program that guarantees specific rates for energy generated from 
renewable sources, and also streamline the approvals process. A Renewable Energy 
Facilitation Office would be established to help proponents of renewable energy projects 
navigate the appropriate approvals more efficiently;  


 permit the establishment of conservation standards for the public sector and the requirement 
of regular reporting of energy consumption;  


 support the establishment and implementation of a smart electricity grid for Ontario by 
incorporating advanced information exchange systems and equipment. A smart grid would 
make it easier to connect renewable generation to the system, enhance access to Ontario’s 
power grid and expand opportunities to provide demand response, price information and 
load control to electricity consumers; and 


 enable domestic content requirements for renewable energy projects.  


“Ontario’s Green Energy Act and supporting initiatives are the most comprehensive renewable 
energy policy entered anywhere around the world.” — Michael T. Eckhart, President, 
American Council on Renewable Energy (ACORE) 


“Ontario’s Green Energy Act represents North America’s most ambitious and far reaching 
enabling legislation and will place Ontario as a world leader in renewable energy development, 
industrial innovation and climate protection.” — Dr. Hermann Scheer, General Chairman of the 
World Council for Renewable Energy, Member of the German Bundestag 
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OPPORTUNITIES IN THE GREEN ECONOMY 


The green economy presents opportunities for new investment that can lead to high-value jobs, 
including those related to:  


 wind energy manufacturing (turbines, grid integration and components); 


 integrated hydrogen delivery and use in warehouse equipment; 


 high-tech water supply and treatment; 


 energy-efficient intelligent buildings; 


 waste diversion and recycling, and bio-waste to energy;  


 green auto parts manufacturing (interior trim, head restraint coverings and ceilings) using  
bio-based materials, such as soy beans and castor; and 


 services related to green energy and clean tech financing. 


 
The government will make Ontario a champion of a green economy, with a sweeping group of 
initiatives that build on the province’s strong record of protecting its natural resources. They include: 


 $250 million over five years for a new Emerging Technologies Fund that will include investments 
in green technology companies; 


 approximately $390 million to match Ontario’s share of the federal Green Infrastructure Fund 
to develop initiatives that assist in the implementation of the proposed Green Energy and Green 
Economy Act, 2009, including expediting the growth, transmission and distribution of clean, green 
renewable energy across Ontario; 


 $50 million over five years to enable the research, capital and demonstration projects necessary 
for the development of a smart grid in Ontario;  


 accelerating the government’s significant investments in public transportation and mass transit; 


 reducing energy costs and developing marketable expertise through a significant retrofitting 
program that focuses on government buildings, schools, social housing, homes and commercial 
buildings; 


 using Ontario’s buying power by dedicating $30 million annually to support Ontario’s emerging 
innovative green technology companies by providing initial purchases of their products and by 
showcasing and demonstrating the effectiveness of those products to potential customers here and 
around the world; 


 $5 million for the Sustainable Prosperity Research and Policy Network at the University of Ottawa, 
which will help develop a new generation of market-based environmental policy approaches that 
promote green economic development; 
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 $5 million over two years to develop a Green Jobs Skills Strategy that responds to labour demand 
in the emerging green energy sector, including electricity; 


 building on Ontario’s world-leading commitment to phase out the use of coal-fired electricity 
generation, the government will continue to work closely with the province of Quebec on cap and 
trade and will continue to make progress as a member of the Western Climate Initiative towards 
the development of a cap and trade system for North America in 2012; and 


 proposed amendments to the Assessment Act and regulations under that Act to provide that the 
assessment of properties would not be affected due to energy-efficiency enhancements. 


The public sector — both the government and the broader public sector — will show leadership by 
conserving energy and using it more efficiently. This strategy will help lower GHG emissions. It will be 
informed by the work of David Ramsay, Parliamentary Assistant to the Premier, who has been asked to 
identify the carbon footprint of the Ontario Public Service and recommend means and strategies to 
reduce emissions based on expert advice and experience from other jurisdictions. 


Ontario is also building a cleaner and greener electricity system. The government’s plan for energy 
includes replacing coal-fired generation, reducing electricity demand by 6,300 megawatts (MW), 
and dramatically increasing renewable energy capacity. The replacement of coal-fired generation 
will be completed by 2014. In September 2008, the Minister of Energy and Infrastructure directed the 
Ontario Power Authority (OPA) to review its targets to maximize the potential for conservation and 
renewable energy.  


Since October 2003, approximately 4,700 MW of new power generation have come online, including 
almost 1,000 MW of new renewables. Another 6,300 MW of electricity supply projects are currently 
underway, including about 1,200 MW of renewables. These projects underway represent 
approximately $12 billion in investments and are estimated to create about 100,000 jobs over the 
construction period. 


In addition, the OPA also has 5,200 MW of renewable, cogeneration and gas-fired generation 
underway or procurement processes in progress or in the planning phase.  


The government is moving forward with a competitive process to select a nuclear reactor vendor for 
two new units at Ontario Power Generation’s (OPG) Darlington site. In 2008, OPG began planning 
the refurbishment assessment for Darlington. It is also proceeding with its Pickering B refurbishment 
feasibility assessment.  


Accelerating Innovation 


Now more than ever, Ontario’s ability to compete for jobs and investment depends on creating 
economic value through innovation. This Budget announces additional tax relief and over $785 million 
in initiatives that support key partnerships and stimulate Ontario’s creative cluster.  
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Supporting Research and Technology 


Effective partnerships are catalysts that generate new ideas and bring new products and services to 
market. Ontario-grown scientific solutions need to be developed and utilized. This Budget proposes 
more than $110 million in additional tax relief in 2009–10, and $715 million in investments to 
support key partnerships in innovation and encourage business to develop new products and services. 
These investments are on top of the approximately $3 billion already committed by the Ministry 
of Research and Innovation over eight years to 2011–12. They include: 


 $300 million in capital funds over six years for research infrastructure, which will be available to 
leverage funding from the federal Canada Foundation for Innovation; 


 $100 million in additional operating funds over four years for research performed in the biomedical 
field, focusing on genomics and gene-related research. This funding, as well as the funding for 
research infrastructure, will be delivered through the Ontario Research Fund; 


 $5 million to support the Ontario Genomics Institute, an important partner in fostering genomics 
research in Ontario, including the administration of Genome Canada research projects awarded 
in Ontario;  


 $250 million over five years for a new Emerging Technologies Fund that will focus on clean 
technologies, health and life sciences, and information and communication technologies, including 
digital media; 


 $50 million over four years to enhance the successful Innovation Demonstration Fund. Through the 
Fund, the government will continue to partner with innovative companies to develop emerging 
technologies, with a preference toward bio-based, environmental and alternative 
energy technologies;  


 $10 million over three years to the Colleges Ontario Network for Industry Innovation to assist 
small and medium-sized enterprises with hands-on applied research, technology transfer and 
commercialization;  


 $110 million of tax relief in 2009–10 from paralleling the proposed federal temporary 100 per cent 
accelerated CCA rate for eligible computers and software acquired after January 27, 2009 and 
before February 2011; and 


 $2 million a year in proposed tax relief to extend the 10 per cent refundable Ontario Innovation 
Tax Credit to more small and medium-sized corporations that perform Scientific Research and 
Experimental Development (SR&ED) in Ontario. 
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The Entertainment and Creative Cluster 


With employment of 276,000 in 2008, Ontario has the third-largest entertainment and creative sector 
in North America, after California and New York, and is the leading province in film and television 
production, book and magazine publishing, and sound recording. Ontario is a solid international 
competitor in the rapidly growing interactive digital media sector.  


 
The government’s ongoing support is helping to strengthen the competitiveness of Ontario’s 
entertainment and creative industries, an important component of the new knowledge economy.  


This Budget is proposing about $100 million annually in additional tax relief and investments of about 
$30 million to support the entertainment and creative cluster. These measures include proposals to:  


 enhance tax support for the creation of interactive digital media products in Ontario;  


 enhance the refundable book publishing tax credit;  


 make the enhanced tax credit rates under the refundable film and television tax credits permanent, 
to create predictability and stability for the industry; 


 provide $20 million to the Ontario Media Development Corporation (OMDC), an agency of the 
Ministry of Culture, which supports a number of Ontario’s creative industries as they compete 
domestically and globally; and  


 invest $10 million in a pilot program, administered through OMDC, that would refund a portion 
of the costs associated with intellectual property development to Ontario-based companies in the 
screen-based industries.  


See Chapter III: Reforming Ontario’s Tax and Pension Systems for further details of the proposed 
tax measures. 


INTERACTIVE DIGITAL MEDIA 


The interactive digital media sector includes digital content and services, such as mobile phone 
content, interactive design, digital film and animation, and video games. Its applications have led 
to the establishment of groundbreaking new sectors such as e-learning, e-health and e-banking.  


Global competition is strong among the sector’s leading regions, and Ontario is well positioned to 
be a top player. Ontario has over 700 interactive digital media firms — the majority in the Greater 
Toronto Area — with additional concentrations in St. Catharines–Niagara, the Waterloo region 
and Ottawa. Ontario-based firms generate about $1 billion in revenue each year. A wealth of 
postsecondary programs in digital media studies, including renowned offerings in computer 
animation at Sheridan College and in integrated media at Ontario College of Art and Design, 
ensure a high-quality talent supply for this important sector in Ontario. 
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Tourism 


The February 2009 Tourism Competitiveness Study, Discovering Ontario: A Report on the Future of 


Tourism, noted the significant economic contribution tourism makes to the province, with receipts 
totalling $22 billion annually. The study also noted that, as vital as Ontario tourism is today to creating 
jobs and growth, its long-term economic potential is greater still.  


Approximately $40 million of the annual net revenue from the provincial portion of the single sales 
tax would be allocated to support destination marketing in Ontario tourism regions, once these are 
established. 


This Budget also announces an additional $41 million, over three years, to enhance Ontario 
attractions including: 


 $33 million for revitalization projects associated with Huronia Historical Parks and the 
St. Lawrence Parks Commission; and 


 $8 million for infrastructure improvements at Fort William Historical Park. 


Attracting Investment 


Ontario’s ability to attract new business investment is critical for job creation and economic prosperity. 
In 2008, the government created the Ministry of International Trade and Investment, which works 
internationally to promote trade and attract investment to Ontario, developing new opportunities for 
Ontario workers. In this Budget, the government is announcing additional measures to enhance 
Ontario’s business climate. 


The comprehensive tax package proposed by the government would reform Ontario’s tax system so 
that, when fully implemented, Ontario’s marginal effective tax rate on new capital investment would 
be cut in half — from 32.8 per cent to 16.2 per cent.  


This would make Ontario one of the most attractive jurisdictions in the industrialized world for new 
investments. 


This Budget is providing $1.2 million in ongoing operating funding beginning in 2009–10 to the 
Toronto Region Research Alliance (TRRA), a non-profit organization actively working to strengthen 
Toronto’s ability to attract and grow innovative, research-intensive companies. 


Announced on March 6, 2009, the Open For Business strategy is an ongoing plan to make government 
faster and friendlier for families and businesses while still protecting the public good. As part of the 
strategy, the government has introduced three initiatives: 


 Open For Business will reduce the amount of regulatory burden in Ontario by 25 per cent in the 
next two years, while continuing to protect public safety. 
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 A new 1-800 phone number for business inquiries will replace the 12 existing ones.  


 Ontario businesses will be able to use their federal Business Number in dealing with provincial 
ministries of Revenue and Labour, with other ministries and agencies to be included later. 


Open For Business complements other improvements in Ontario program and service delivery in a 
number of important areas, including: 


 streamlining to six months the environmental assessment (EA) process for transit projects; 


 proposed streamlining of approvals for renewable energy projects; and 


 working with the federal government to streamline environmental assessments, leading to an 
integrated efficient review for infrastructure projects. 


The Ontario government continues to look at ways to simplify and modernize its processes and 
services, in order to keep pace with the needs and expectations of businesses across Ontario.  


To this end, the Ministry of Revenue will be engaging Ontario’s businesses in a renewed and 
determined effort to modernize its service commitments and standards for Ontario’s tax clients. 
Clear, timely, accurate and transparent services and processes will help foster confidence and reduce 
administrative burdens on business.  


The ministry is also continuing its work with business on the Taxes Administration Act initiative, 
announced in the 2008 Budget, with a view to easing the compliance burden, consolidating tax 
administration rules and using consistent, simplified legislative language. 


The single sales tax proposed in this Budget would reduce tax compliance costs for Ontario businesses 
by over $500 million a year. This is in addition to the estimated compliance savings of up to 
$100 million a year from the transfer of Ontario corporate tax administration to the Canada Revenue 
Agency in 2008. 


The government will also propose amendments to the Bailiffs Act and Collection Agencies Act to streamline 
and modernize bonding requirements for registrants and appointees by permitting the Minister of Small 
Business and Consumer Services to specify security requirements by regulation. 


Advancing Ontario as a World-Class Financial Jurisdiction 


Global financial markets have faced significant challenges over the past year, driven in part by the fallout 
from subprime mortgage lending in the United States. Although Ontario has not escaped the global 
financial crisis, integrity and strong regulation and oversight at both the provincial and federal levels 
have left the province’s financial markets well positioned compared to other jurisdictions.  


On January 12, 2009, the federal Expert Panel on Securities Regulation presented its final report, 
which outlined a plan to establish a common securities regulator. Ontario has long advocated for 
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a common regulator, and is pleased to see the Panel’s recommendations endorse the government’s 
position. The government believes that the regulator should be headquartered in Toronto. 


The government will work in the coming year with federal, provincial and territorial governments to 
make this initiative a reality. A common regulator would provide investors with greater protection, 
through more effective regulation and enforcement, while lowering the cost of raising capital for 
businesses. This initiative would build upon and further the government’s efforts to strengthen investor 
protection and enforcement, including the recent introduction of amendments to the Securities Act to 
facilitate the enforcement of orders across jurisdictions within Canada. The government also plans to 
propose reforms to registration requirements and registration and prospectus exemptions, as a further 
step toward a common regulator and enhanced investor protection. 


The recent turmoil in financial markets shows that it is critical to have tools available that allow for a 
prudent, proactive response where immediate action is required to protect the public interest. To that 
end, the government will propose amendments to the Securities Act and the Commodity Futures Act that 
would give the government and the Ontario Securities Commission additional authority to respond to 
extraordinary circumstances involving a major market disturbance. This amendment would correspond 
with the legislative approach taken in the United States and the United Kingdom, as well as with 
recommendations contained in the recent report from the federal Expert Panel. 


Canada has the soundest banking sector — the majority of which is based in Toronto — in the world. 
Toronto is ranked as the eleventh most competitive financial centre in the world on the Global 
Financial Centres Index. Toronto also has a highly educated workforce and a diverse population, 
and is a city in which people from around the world want to live and invest.  


This Budget announces that the government, in partnership with the Toronto Financial Services 
Alliance (TFSA), private-sector partners and the City of Toronto, will help fund a strategic positioning 
paper to provide the building blocks necessary to move Toronto even further forward as a global 
financial centre. As part of this effort, the government will partner with the City of Toronto to provide 
the TFSA with the necessary resources to promote Toronto as a financial centre. 


These steps, along with other initiatives announced in the 2009 Budget, will help to position Toronto, 
and Ontario as a whole, among world-leading destinations for businesses in the financial services sector, 
providing economic growth and high-paying jobs for Ontarians now and in the future.  


Strengthening Ontario’s Pension System 


A strong and modern pension system enhances Ontario’s competitiveness through its ability to attract 
high-skilled labour. It improves quality of life for workers, retirees and their families. It bolsters capital 
markets — with pension funds constituting the second-largest source of investment capital in Canada 
after the chartered banks.  
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The current economic downturn has affected pension plans and retirement savings, underscoring the 
need for pension reform.  


The government is addressing the short-term economic challenges pension plans are facing, while 
moving forward with long-term reforms to strengthen the pension system for Ontarians and increase 
Ontario’s competitiveness.  


Addressing Current Economic Challenges 


In December 2008, the government announced it would introduce amendments to the Pension Benefits 
Act in the spring of 2009 to provide pension plans with solvency funding relief — eight measures 
designed to protect jobs and families during rapidly changing economic conditions. If passed, legislative 
amendments would allow regulatory changes to be made retroactive to September 30, 2008. 
The proposed measures would: 


 allow plan sponsors to spread their solvency payments over a longer period, freeing resources for 
operations, including other payroll expenses; and 


 ensure that workers and retirees have clear information about the financial health of their pension 
plans, while helping to protect benefit security. 


This Budget includes additional details about the government’s solvency relief plan, which are outlined 
in Chapter III: Reforming Ontario’s Tax and Pension Systems. 


Moving Forward with Long-Term Reform 


Despite major economic and demographic shifts, there have been no significant reforms to Ontario’s 
pension system for over 20 years.  


To address the need for reform, the government created the Expert Commission on Pensions, which 
was chaired by noted academic Harry Arthurs. The Commission conducted extensive consultations — 
receiving 127 submissions from interested Ontarians and stakeholder groups — and commissioned 
17 research studies. 


The Commission’s report, A Fine Balance: Safe Pensions, Affordable Plans, Fair Rules, was an important step 
in developing the government’s pension reform agenda. It was released in November 2008, at which 
time the government announced increased resources for the Financial Services Commission of Ontario 
and launched a short feedback period on the Expert Commission’s report. This feedback period ended 
on February 27, 2009, and the government is now reviewing the many comments it received.  
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The Province is committed to moving forward with pension reform, and plans to introduce legislation 
in the fall of 2009. The government’s reforms will be guided by the following principles: 


 transparency — ensuring mechanisms are in place for stakeholder feedback and posting proposed 
regulatory changes;  


 balance — considering both benefit security and plan affordability;  


 cooperation — collaborating productively with federal and provincial partners, including 
harmonizing rules with other jurisdictions where possible; 


 clarity — striving for clear, user-friendly rules; 


 coverage — striving to expand pension coverage for Ontarians; 


 competitiveness — ensuring any changes position Ontario for long-term economic success; and 


 flexibility — responding to current economic challenges. 


To assist with the reform process, the government will establish a Pension Reform Advisory Council to 
provide practical feedback on specific pension reform proposals. 


This Budget proposes further steps to reform pensions — steps that are consistent with the principles 
outlined in the Expert Commission’s report. These changes, if passed, would: 


 simplify and clarify pension rules faced by members, pensioners and spouses in the difficult process 
of marriage breakdown; and  


 permit plans to offer phased retirement to allow members at retirement age to continue working 
while receiving a pension and continuing to accrue pension benefits. 


The government will continue to work with the Federal–Provincial–Territorial Working Group on 
Pensions. One of Ontario’s priorities is to review the tax and investment rules relating to pension 
plans, ensuring these rules better reflect today’s changing economy. Ontario will also work to finalize 
a proposed multilateral agreement to establish clear rules for the administration and regulation of 
multi-jurisdictional pension plans. 


In addition to reforming the Pension Benefits Act, the government is committed to exploring broader 
public policy issues relating to the adequacy of retirement incomes and the extent of pension coverage. 
The government regards these issues, whose profile has been raised due to the economic downturn, 
as central to the pensions debate. Through the Federal–Provincial–Territorial Working Group on 
Pensions, Ontario will collaborate with the federal government and its provincial partners to review 
possible strategies to explore these issues.  


Further details of these proposed legislative and other pension reform initiatives are outlined in 
Chapter III: Reforming Ontario’s Tax and Pension Systems. 
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Towards an Independent and Sustainable Pension Benefits Guarantee Fund  


The Pension Benefits Guarantee Fund (PBGF) was established in 1980. Although the PBGF is supported 
by assessments on plan sponsors, its assessments and benefits have not been reviewed for many years. 


Ontario’s Expert Commission on Pensions recently recommended that the PBGF be examined to 
determine appropriate fees and guarantees and to ensure it is governed on self-financing principles. 
The Commission also recommended that “the PBGF should be administered, preferably at arm’s length 
from the pension regulator, by an agency.” 


The government is taking the prudent step of reviewing the stability and financial status of the PBGF 
through an independent actuarial study — the first since the PBGF’s inception. Once the study is 
complete, the government will consider establishing an independent PBGF agency. The government 
intends that the PBGF would operate on sound principles with coverage levels and assessments that 
are sustainable for the long term.  


As part of the process of creating an independent, sustainable PBGF, the government will introduce 
amendments to the Pension Benefits Act to clarify that the PBGF is a self-sustaining fund, independent 
of the government. The amendments would give the government the flexibility to make grants to 
the PBGF, while also confirming that the government is not required to make either grants or loans. 
The amendments would also confirm the existing regulatory requirement that the PBGF’s liability 
to guarantee pensions is limited to the assets of the PBGF. 


INVESTING IN CHILDREN AND FAMILIES  


The current global economic crisis should not prevent society from helping its most vulnerable 
members. In fact, there is now an even more compelling need for immediate measures to support 
vulnerable Ontarians and families affected by the current economic downturn. Reducing poverty 
gives people opportunities to achieve their potential, narrows Ontario’s prosperity gap and 
strengthens the economy. 


This Budget continues to support the most vulnerable Ontarians by proposing to accelerate the phase-in 
of the Ontario Child Benefit (OCB), increase social assistance rates and raise the minimum wage as 
scheduled. It also proposes to invest in building stronger and safer communities by: 


 supporting local community initiatives; 


 giving youth more access to jobs and training; 


 building new affordable housing and renovating existing housing for low-income families;  


 providing temporary financial assistance to help low-income tenants avoid losing their homes; and 


 retrofitting social housing to help conserve energy. 
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These proposed initiatives would advance the government’s Poverty Reduction Strategy and help 
families who have been hit hard by these difficult economic times. 


Accelerating Ontario Child Benefit Payments 


To move forward on its Poverty Reduction Strategy, the government is proposing to accelerate 
the phase-in of the OCB by two years, providing low- and moderate-income families with up to 
$1,100 annually per child starting in July 2009 — an 83 per cent increase in the maximum benefit 
compared to 2008. Currently, the OCB is scheduled to reach a maximum level of $1,100 annually 
per child in July 2011. Other OCB program parameters and eligibility requirements would not change.  


Accelerating the Ontario Child Benefit Payment Table 2 
(Maximum Annual $ Per Child Per Benefit Year1) 


 2008–09 2009–10 2010–11 2011–12 
Currently Scheduled OCB Levels 600 805 900 1,100 
Proposed Accelerated OCB Levels 600 1,100 1,100 1,100 
Increase due to Proposed OCB Acceleration – 295 200 – 
1 The OCB benefit year is from July 1 to June 30. 
Source: Ontario Ministry of Finance. 


 
The proposed acceleration would provide over $400 million more in children’s benefits over the next 
three years. As outlined in previous Budgets, adjustments would be made to the Ontario Child Care 
Supplement for Working Families (OCCS) and social assistance benefits for children to further 
consolidate them with the OCB. 


Once the proposed OCB acceleration is implemented, families with children would receive up to 
$500 more per child in OCB payments than in 2008.  


In December 2008, the Poverty Reduction Strategy committed to a maximum OCB level of 
$1,310 annually per child within five years. The government remains committed to this goal. 


The government would also continue to provide funding equivalent to the proposed OCB level 
for children and youth in the care of children’s aid societies. This support would also increase to 
$1,100 annually per child starting in July 2009. The government will introduce legislation to support 
the administration of these OCB-equivalent payments. 


Community Hubs 


As a component of the Poverty Reduction Strategy, the government will invest $3 million in 2009–10 
to help establish community hubs in selected low-income neighbourhoods. The community hubs will 
bring together a range of community partners to identify and provide social, community and 
educational supports. 
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Supporting Ontarians Receiving Social Assistance 


In this Budget, the government is proposing to increase the adult basic allowance and maximum shelter 
allowance by two per cent in November for Ontario Disability Support Program recipients and in 
December for Ontario Works recipients. The initiative would complement the government’s Poverty 
Reduction Strategy by improving the incomes of social assistance recipients. This would include families 
receiving Temporary Care Assistance and Assistance for Children with Severe Disabilities, as well as 
those living in long-term care homes who receive the comfort allowance.  


A single-parent family receiving 
social assistance with two 
children aged five and seven 
would have an annualized income 
of $22,730 — $1,110 higher than 
in 2008. This would represent an 
increase of $5,670, or 
33 per cent, from the family’s 
2003 annualized income of 
$17,060 (see Chart 9). 


Taking into account the increase 
proposed in this Budget, social 
assistance rates would rise by 
11 per cent since the government first took office in 2003. Municipalities would not be required to 
contribute to the proposed rate increase until January 2010. 


Support for Housing 


The government is proposing new housing infrastructure initiatives that will support its 
Poverty Reduction Strategy. Together with the federal government, the Province plans to invest: 


 more than $700 million over the next two years for social housing rehabilitation and energy retrofits;  


 more than $360 million to help create new affordable housing for low-income seniors and persons 
with disabilities; and 


 $175 million over the next two years to extend the Canada–Ontario Affordable Housing Program, 
which is creating new homes for low-income families, senior citizens, persons living with mental 
illness, and victims of domestic violence. 


As part of its Poverty Reduction Strategy, the government is also proposing to provide more than 
$5 million annually beginning in 2009–10 to ensure stable funding for municipal rent banks across 
Ontario. To help low-income tenants keep their homes, the government has invested nearly 
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$24 million since 2004 to support rent banks. Provincial rent bank funding has prevented more than 
15,500 evictions to date. 


Raising the Minimum Wage 


In the 2007 Budget, the government announced that the 
minimum wage would rise to $10.25 per hour by 2010. 
On March 31, 2009, the minimum wage will increase by 
75 cents per hour as planned. 


Since taking office in 2003, the government has increased the 
minimum wage each year to help Ontario’s low-income workers. 
These increases follow a nine-year period during which Ontario’s 
minimum wage was frozen. 


Support for Seniors 


Doubling Senior Homeowners’ Property Tax Grant in 2010 


As announced in the 2008 Ontario Budget, the Ontario Senior Homeowners’ Property Tax Grant 
is providing up to $250 to help low- to middle-income senior homeowners pay their 2009 property 
taxes. Starting in 2010, the maximum grant amount will be increased to $500. Over the next five 
years, the grant will provide about $1 billion in property tax relief to over 600,000 seniors. 


Enhancing Ontario Property and Sales Tax Credits for Senior Couples 


Since 2003, the government has made several improvements to Ontario Property and Sales Tax Credits 
to ensure they better reflect circumstances facing low-income seniors. This Budget proposes to further 
enhance these credits to ensure that senior couples receiving the guaranteed minimum level of income 
from governments receive the full benefit from these credits. 


Starting in 2010, the Ontario Property and Sales Tax Credits would be replaced with a new Ontario 
Sales Tax Credit and a new Ontario Property Tax Credit. 


Increasing Access to Locked-In Accounts 


The Budget also proposes reforms for locked-in accounts to give seniors and other Ontarians more 
flexibility in accessing the funds in these accounts: 


 increasing the amount of unlocking permitted from Ontario Life Income Funds (LIFs) from 
25 to 50 per cent; and 


 providing a two-year waiver of fees for financial-hardship unlocking applications. 


For further details on support for seniors, see Chapter III: Reforming Ontario’s Tax and Pension Systems. 


MINIMUM WAGE RATES 


1995 to 2003 $6.85 
February 1, 2004 $7.15 
February 1, 2005 $7.45 
February 1, 2006 $7.75 
February 1, 2007 $8.00 
March 31, 2008 $8.75 
March 31, 2009 $9.50 
March 31, 2010 $10.25 







  Confronting the Challenge: Building Ontario’s Economic Future 39 


BRINGING FAIRNESS TO ONTARIO  


Since 2003, the government has led a campaign to achieve fairness for Ontario. The federal government 
has responded to some of Ontario’s concerns and both levels of government are taking action to help 
Ontarians meet the current economic challenges. In these times of economic uncertainty, Ontarians 
expect governments at all levels to work together. 


Ontario has fought to ensure that federal funding for health care, postsecondary education and social 
services, provided through the Canada Health Transfer (CHT) and Canada Social Transfer (CST), 
treats all Canadians equally. In 2007–08, the federal government began transferring the CST on an 
equal per capita basis.  


Compared to 2008–09, Ontario will increase health sector spending by over $1.8 billion, supported 
by a $841 million increase to Ontario’s CHT payment. This CHT increase includes $489 million in 
2009–10 to give Ontario per capita funding equal to the other provinces that receive Equalization. 
This increase in the CHT provides support to Ontario hospitals and increased funding to the Ontario 
Health Insurance Plan (OHIP) program. 


In 2009–10, Ontario will also receive a $347 million Equalization payment — an amount equivalent 
to the disappearing federal funding that supports public transit and reductions in medical wait times. 


While the Province has a plan to strengthen Ontario’s economy and create new jobs, it can do much 
more, much faster, in partnership with the federal government. 


The Need for a Federal Partner to Support Ontario’s Workers 


Despite recent improvements to 
the program, Ontario’s concerns 
about Employment Insurance (EI) 
remain. Almost 70 per cent of 
unemployed Ontarians do not 
receive EI total regular benefits, 
primarily because the program is 
not designed to meet the 
changing needs of Ontario’s 
labour force. In 2008, total 
regular benefits per unemployed 
person were $5,490 in Ontario, 
versus an average of $9,560 in the 
other provinces — a difference of 
$4,070, or 43 per cent less.  


Ontario a Large Net Contributor to EI in 2008 
Share of EI Contributions and Unemployed Persons vs. EI Benefits and Training
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Ontario workers and employers contribute more to the federal EI program than do those in any other 
province in Canada. Ontarians have contributed disproportionately to the EI program for years and are 
now asking to make use of that investment. Further, Ontario’s share of total EI funding for 
employment and training services is expected to be about 30 per cent next year, up from 27 per cent 
in 2008–09. However, this improvement will lapse after two years and remains much lower than 
Ontario’s 42 per cent share of Canada’s unemployed workers. 


Ontario calls on the federal government to ensure Ontarians have equitable access to the EI program, 
especially during these difficult economic times. The federal government should also review and change 
the current EI funding formula for training programs to reflect current labour market conditions. 


The Need for a Federal Partner in Early Learning and Child Care 


In 2006, the federal government unilaterally terminated the Early Learning and Child Care agreement. 
With the last federal payment made in 2006–07, Ontario has been able to support almost 8,500 child 
care spaces across the province, through to 2009–10. 


However, beginning in 2010–11, a commitment of ongoing support from the federal government is 
essential if Ontario is to maintain these child care spaces. Ontario calls on the federal government to 
reconsider its decision to terminate the agreement. The federal government must initiate new funding 
measures to support child care. 


COMPETITIVE GOVERNMENT 


Despite the fiscal challenges arising from the economic downturn, the government will not compromise 
vital public services. In fact, its prudent management is preserving jobs and protecting services.  


The government has already made significant headway in modernizing government and managing 
expenditure growth. Through more streamlined processes, lower administrative costs, better use 
of technology, and ongoing cost-avoidance and cost-reduction initiatives, the government identified 
reportable savings of $806 million in its 2007 Budget. Ongoing efficiency initiatives reduced the overall 
cost of Ontario government administration from 15 per cent of all government spending in 2003–04 to 
12 per cent in 2007–08, the second-best efficiency rate in Canada.  


Efficiencies are also found in the government’s day-to-day interactions with the public. Through the 
recent pre-budget consultations, new and innovative ways of interacting and consulting with the public 
were piloted by the Minister of Finance. Contact North is a network of distance education and training 
access centres bridging 90 communities across northern Ontario. The pilot enabled the Minister to 
consult with more than one community at the same time. Due to its success, Contact North technology 
will be more broadly used in future government consultations, thereby reducing travel costs and 
engaging more Ontarians across the province. 
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In the 2008 Ontario Economic Outlook and Fiscal Review, the government implemented new 
expenditure management measures and saved an estimated $111 million in the last five months of fiscal 
2008–09, exceeding its original target by almost $3 million. This was bolstered by measures such as 
reducing travel and consulting costs; freezing the purchase of government vehicles; freezing the existing 
government real estate footprint and leasehold improvements; and increasing green workplace practices 
to reduce printing, photocopying and fax costs. Total Provincial expense in 2008–09 has been held to 
growth of only 0.8 per cent compared to 2007–08, and only 1.2 per cent higher than the 2008 Budget 
forecast — reflecting the government’s commitment to contain spending while protecting key public 
services during this time of economic uncertainty.  


In addition to the efficiency measures introduced in the fall of 2008, this Budget takes another step 
forward in managing the Province’s finances by introducing a $1 billion efficiency target in 2011–12.  


The government has already achieved significant savings. Building on this success, innovative efficiency 
practices and managing overall expenditures will help the government balance the budget by 2015–16. 
Excluding non-core spending, such as immediate measures to protect and create jobs, core program 
expense growth will be held to 3.6 per cent on average annually between 2008–09 and  
2011–12, lower than the projected 3.8 per cent average annual growth rate for revenue over the 
same period. Similarly, program expense will be held to 2.3 per cent annual average growth between 
2011–12 and 2015–16, lower than the 4.6 per cent growth projected for revenue over the same period. 


In December 2008, the government further demonstrated its commitment to prudent use of taxpayer 
dollars by announcing measures that restrain spending on public salaries. Deputy ministers and senior 
managers earning $150,000 or more annually will have their base-salary and salary-range increases 
limited to 1.5 per cent in 2009–10. This Budget proposes changes to the Legislative Assembly Act that, 
once enacted, would freeze the annual salary of Members of the Provincial Parliament at their current 
level for that year.  


Last fall, the size of the Ontario Public Service (OPS) was frozen at 68,645 full-time equivalent staff. 
This Budget takes a further step at making the OPS more efficient by reducing its size by five per cent 
over three years through attrition and other measures. The government recognizes the important work 
of its public service to deliver vital services to citizens and in showing leadership during times of 
economic hardship.  


The government is also proposing amendments to the Government Advertising Act, 2004 to clarify certain 
sections. Under the amendments, members of the Executive Council would not be allowed to appear in 
television, radio, print, cinema and transit advertisements, paid for by the government of Ontario or 
printed material paid to be distributed to households in Ontario by the government of Ontario.  


The government will also propose amendments to the Ontario Provincial Police Collective Bargaining Act, 
2006 and Police Services Act to implement agreements reached with the government’s bargaining agents, 
modernizing the labour relations framework for the OPS. 
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Investing in eHealth  


In September 2008, the government launched a new agency, eHealth Ontario, to lead implementation 
of a coordinated eHealth strategy and the creation of an electronic health record for Ontarians by 2015. 
Electronic health care records will enable better sharing of health information that will improve patient 
care and create a more effective and cost-efficient health care system.  


Ontario’s eHealth strategy will initially focus on achieving three priorities: 


 building a diabetes registry to help people with diabetes and their health care providers to control 
and manage diabetes more effectively in order to reduce associated complications and costs; 


 implementing online management of prescription medications to minimize preventable adverse 
drug reactions; and  


 developing an eReferral and Resource Matching system in Ontario’s hospitals in order to better 
manage wait times in their emergency departments and to expedite patient referrals to appropriate 
care settings.  


These initiatives will lead towards the improvement of quality of care received by Ontarians, improve 
outcomes and help manage health care costs. 


OntarioBuys 


In the 2004 Budget, the government launched OntarioBuys, an important initiative to reduce the 
overall costs of broader public sector (BPS) procurement and redirect savings to front-line services. 


OntarioBuys is an innovative program designed to find savings from the $10 billion that the BPS spends 
each year purchasing goods and services. With the health sector accounting for more than 40 per cent 
of that spending, OntarioBuys initiatives have so far predominantly focused on hospitals’ efforts to 
automate supply chain processes, reduce duplication, and standardize product sourcing, purchasing 
and payment. 


These institutions saved money, improved productivity and freed up much-needed funds to support 
front-line service. To date, OntarioBuys has helped BPS entities redirect $45 million in savings towards 
front-line services and is tracking to $100 million in annual savings by 2011–12. 


As a major step forward in fiscal accountability, the government of Ontario will propose legislation to 
expand the OntarioBuys program. This legislation would build on the success of collaborative 
purchasing by bringing together more BPS partners to leverage the benefits of innovative supply chain 
leading practices, reduce supply costs and redirect savings towards vital public services. All major BPS 
entities funded by Ontario’s taxpayers would be included under the proposed legislation, which would 
require the majority of BPS entities to collaborate when buying common goods and services. Through 
the strengthened mandate of OntarioBuys, it is anticipated that this coordinated and integrated 
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approach to procurement would result in $200 million in annual savings within the first three years 
of operation. This approach makes sense at a time when operational dollars for BPS partners are 
so precious. 


The BPS holds significant purchasing power, and this legislation would use that purchasing power to 
benefit Ontarians. By mandating certain procurement activities, such as buying goods and services 
collaboratively, the government of Ontario would not only drive down costs while maintaining — and 
even improving — the quality of front-line services, it could also facilitate initiatives that are important 
to Ontarians, such as the purchase of green products and services. 
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CHAPTER II 
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Section A: Overview 


2009 Budget — Numbers at a Glance Table 1 
Ontario’s Economy: Provincial Finances: 
Projected Real GDP Growth, 2009 (2.5%) 2008–09 Interim Deficit $3.9 billion 


Avg. Private-Sector Growth, 2009 (2.4%) 2009–10 Revenue Plan $96.0 billion 


Projected Real GDP Growth, 2010 2.3% 2009–10 Expense Plan $108.9 billion 


Jobs since October 2003 325,700 2009–10 Reserve $1.2 billion 


Real GDP (2008 above 2003) 10.3% Debt1-to-GDP Ratio (2003–04) 25.2% 


Real Disposable Income (2008 above 2003) 17.9% Debt-to-GDP Ratio (2008–09) 18.4% 
1 Debt is defined as accumulated deficit. 


 
This chapter presents the outlook for the Ontario economy and the government’s fiscal plan. 


The global economic outlook 
has deteriorated significantly 
in recent months. The U.S. 
economy — critically important 
to Ontario as the destination for 
most of its exports — is in the 
midst of one of its deepest 
downturns. Ontario is not 
immune to these broader forces 
and the current recession is 
expected to persist through the 
first half of 2009. 


Growth in the global economy is 
expected to resume within the 
next year, mainly due to the aggressive fiscal and monetary actions of national governments and central 
banks around the world. The Ontario economy is expected to follow the same recovery pattern as the 
U.S. economy, with growth in Ontario expected to resume during the latter half of 2009 and to gain 
momentum in 2010 and 2011.  
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Recognizing the economic 
challenges facing Ontario, the 
government chose to reaffirm 
its commitment to provide 
and protect key public services. 
Taking into account the impact of 
the sudden and unexpected global 
downturn on the economic and 
revenue outlook, the Province is 
currently projecting a $3.9 billion 
deficit in 2008–09. In response to 
the downturn, the government is 
committed to protecting and 
creating jobs, as well as investing 
in key priority areas, while holding the average annual growth in core program expense at 3.6 per cent, 
compared to 3.8 per cent projected revenue growth between 2008–09 and 2011–12. As a result, the 
Province is projecting steadily declining deficits of $14.1 billion in 2009–10, $12.2 billion in 2010–11 
and $9.7 billion in 2011–12, and a balanced budget by 2015–16. 


Ontario’s Fiscal Plan Chart 2
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Section B: 2008–09 Interim Fiscal Performance 


Over two years ago, the government recognized the challenging global economic environment facing 
the province and took action through investments in skills, infrastructure and business tax cuts. 
Furthermore, in response to the sudden and unexpected deterioration of the economic environment 
in the fall of 2008, the government took immediate steps to continue its responsible management of 
the Province’s finances. Since then, the Ontario economy has continued to experience the effects of 
global economic challenges, resulting in significant revenue declines. The government is now projecting 
a $3.9 billion deficit in 2008–09. 


Changes in the 2008–09 fiscal 
outlook are primarily driven 
by revenue declines of $3.5 billion, 
a decrease of 3.6 per cent from 
the 2008 Budget forecast. Total 
expense, however, has been held 
to growth of only 0.8 per cent 
compared to 2007–08, and only 
1.2 per cent higher than the 
2008 Budget forecast — reflecting 
the government’s commitment to 
contain spending while protecting key public services during this time of economic uncertainty.  


The $750 million reserve was used to offset the effects of slower economic growth on the Province’s 
fiscal outlook. 


Ontario’s 2008–09 deficit relative to the size of its economy is one of the lowest of the industrialized 
jurisdictions impacted by the global economic crisis. This underscores the government’s commitment 
to protect jobs and encourage growth while continuing to prudently manage the Province’s finances. 
 
These interim results for 2008–09 are based on the best information available as of early March 2009. 
Given the preliminary nature of interim forecasts, these projections are subject to change. Actual 
Provincial revenue and expense will be presented in the 2008–09 Public Accounts.  
 


2008–09 In-Year Fiscal Performance Table 2 
($ Millions) 


 
Budget Plan Interim 


In-Year 
Change 


Revenue 96,920 93,427 (3,493) 
Expense    
 Programs 87,279 88,463 1,184 
 Interest on Debt 8,891 8,854 (37) 


Total Expense 96,170 97,317 1,147 
Reserve 750 – (750) 


Surplus/(Deficit) 0 (3,890) (3,890) 
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Consistent with the Province’s 
fiscal performance and with 
slower-than-anticipated gross 
domestic product (GDP) 
growth this year, the Province’s 
accumulated deficit-to-GDP 
ratio is forecast at 18.4 per cent 
in 2008–09, down from 
25.2 per cent in 2003–04.  
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IN-YEAR REVENUE PERFORMANCE 


Total revenue in 2008–09 is estimated to be $93,427 million, $3,493 million or 3.6 per cent lower 
than the 2008 Budget forecast. This is mainly due to weaker economic growth in 2008 and 2009 than 
projected in the 2008 Budget. 


Summary of Revenue Changes Since 2008 Budget Table 3 
($ Millions) 


  Interim 
2008–09 


Taxation Revenue    
 Corporations Tax  (3,736)  
 Personal Income Tax 403  
 Land Transfer Tax (292)  
 Retail Sales Tax 247  
 Electricity Payments-in-Lieu of Taxes 216  
 All Other Taxes  (370)  


  (3,532) 
   
Government of Canada   108 
   
Income from Government Business Enterprises   
 Ontario Power Generation Inc. and Hydro One Inc. (315)  
 Ontario Lottery and Gaming Corporation 123  
 All Other Government Business Enterprises  (21)  


   (213) 
   
Other Non-Tax Revenue  144 


Total Revenue Change  (3,493) 


Revenue Changes 


Highlights of key 2008–09 revenue changes from the 2008 Budget forecast are as follows: 


 Corporations Tax (CT) revenues are estimated to be $3,736 million below the 2008 Budget 
mainly due to the ongoing global financial crisis and weaker 2008 corporate profit growth. 
Lower revenues from processing of 2007 tax returns also contributed to the CT shortfall.  


 Personal Income Tax (PIT) revenues are estimated to be $403 million above the 2008 Budget 
projection mainly due to higher revenues from processing 2007 tax returns, and wages and salaries 
and employment growth in 2008. This more than offsets the negative impact of lower wages and 
salaries growth in 2009 and the decrease in certain income components such as capital gains income. 


 Land Transfer Tax (LTT) revenues are estimated to be $292 million below the 2008 Budget due 
mostly to the sharper-than-expected decline in housing resale volumes and prices in 2008.  
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 Retail Sales Tax (RST) revenues are estimated to be $247 million above the 2008 Budget, 
reflecting consumer spending that remained reasonably robust through most of 2008 before the 
global economic and financial crisis affected consumer spending. 


 Electricity Payments-In-Lieu of Taxes (PILs) are estimated to be $216 million above the 
2008 Budget projection, largely due to higher payments from Ontario Power Generation (OPG) 
as a result of better-than-expected operational performance. The negative impact on OPG net 
income of losses in OPG’s nuclear funds does not affect PILs since losses in the funds are not 
deductible for tax purposes. 


 All Other Taxes revenues are estimated to be $370 million lower due to weaker-than-expected 
economic conditions, including lower Mining Tax revenues as global commodity prices fell sharply 
in 2008–09, and lower Gasoline and Fuel Tax revenues due to economic weakness and high 
gasoline and diesel pump prices during the first half of fiscal 2008–09. 


 Government of Canada transfers are estimated to be $108 million above forecast. This is largely 
due to the $150 million federal payments related to corporate tax harmonization being recorded in 
2008–09 rather than in 2007–08. Funding under the Canada Health Transfer is estimated to be 
$55 million above forecast, mainly due to a lower estimated Ontario share of the Canada-wide tax 
base in 2008, boosting Ontario’s share of federal funding. The increase in federal transfer payments 
is partially offset by lower-than-projected infrastructure program payments and slightly lower 
funding under the Canada Social Transfer. 


 Net Income from Government Business Enterprises is projected to be $213 million below 
the 2008 Budget forecast. The combined net income of Hydro One Inc. and OPG is estimated to 
be $315 million below the 2008 Budget forecast, largely due to losses in OPG’s nuclear funds 
arising from lower-than-expected financial market performance, partially offset by improved 
operational performance. The Ontario Lottery and Gaming Corporation experienced higher 
revenue due to better-than-projected performance across all major lines of business. Net income 
of all other government business enterprises, including the Liquor Control Board of Ontario, 
was slightly below the 2008 Budget projection. 


 Other Non-Tax Revenue is expected to be $144 million above the 2008 Budget forecast, 
largely due to higher-than-projected recoveries of prior-year expenditures, power sales and other 
fees, licences and permits. These increases are partially offset by lower revenue from royalties, 
sales and rentals and the Electricity Debt Retirement Charge. Revenue from power sales reflects 
current contracts with non-utility generators and is fiscally neutral as it is fully offset by higher 
expenses from Ontario Electricity Financial Corporation (OEFC) power purchases from  
non-utility generators. 
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IN-YEAR EXPENSE PERFORMANCE 


Total expense in 2008–09 is currently projected to be $97,317 million, an increase of $1,147 million, 
or 1.2 per cent, from the 2008 Budget forecast. This increase primarily reflects the government’s 
continued action to protect key public services.  


Summary of Expense Changes Since 2008 Budget Table 4 
($ Millions) 


 Interim 
2008–09 


Program Expense Changes  
 Health  274.5 
 Children’s and Social Services/Social Housing  259.7 
 Education  143.2 
 Infrastructure and Transportation 142.2 
 Justice  125.1 
 Other Program Expense Changes 239.7 


Total Program Expense Changes 1,184.4 
Interest on Debt Savings (37.0) 


Total Expense Changes 1,147.4 


Expense Changes 


Highlights of key 2008–09 expense changes from the 2008 Budget forecast are as follows: 


 Health expense increased by $274.5 million, primarily due to $540 million in additional funding 
for the Ontario Health Insurance Plan (OHIP) program to address higher-than-planned utilization 
increases and the impact of the new Ontario Medical Association (OMA) agreement. The OHIP 
funding increase was partially offset by savings in the Ontario Drug programs, public health and 
other Provincial health programs.  


 Children’s and Social Services/Social Housing expense increased by a net $259.7 million, 
largely to support the delivery of programs for the vulnerable, including social assistance and 
child protection services. 


 Education expense increased by a net $143.2 million, largely due to a $279.9 million increase to 
support salary increases for education sector staff that were planned for in the 2008 Budget to be 
offset from the Contingency Fund. Sector savings include higher-than-expected education property 
taxes, as well as the expenditure restraint measures announced in the 2008 Ontario Economic 
Outlook and Fiscal Review, which deferred less urgent school capital improvement projects. 


 Infrastructure and transportation expense increased by $142.2 million, primarily due to 
increased funding for audits and retrofits under the Home Energy Savings Program, changes in the 
timing of transportation infrastructure projects, additional spending on enhanced driver’s licence 
initiatives and road safety legislation introduced in the fall of 2008. 
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 Justice expense increased by $125.1 million, primarily for the Criminal Injuries Compensation 
Board, community safety, and public inquiries.  


 Other program expense increased by a net $239.7 million in 2008–09, reflecting the balance 
of changes in program expense. These include increases in the expenses of various consolidated 
organizations, as well as Ontario Electricity Financial Corporation power purchases from non-
utility generators. The increase in power purchase expense from contracts with  
non-utility generators is fiscally neutral as it is fully offset by higher revenues from power sales. 
The Operating Contingency Fund has been maintained at $250.0 million. 


 Interest on Debt expense, at $8,854.0 million, is $37.0 million lower than the 2008 Budget 
Plan. This amount reflects the impact of lower interest rates and cost-effective management of the 
borrowing program, partially offset by an increase in borrowing primarily to finance the deficit. 
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Section C: Ontario’s Economic Outlook 


OVERVIEW  


This section outlines Ontario’s current macroeconomic outlook, which underlies the fiscal plan. 
The Ministry of Finance’s key economic planning assumptions are below the average private-sector 
forecasts that were available when the economic assumptions were finalized on March 13, 2009. 


Ontario’s economy has been impacted by the global economic downturn, which includes a recession 
in the United States, and heightened financial-market turbulence. 


 
An unusual degree of uncertainty remains regarding the outlook. The strength and timing of the 
Ontario recovery largely depend on the depth and duration of the current global economic downturn.  


The Ministry of Finance outlook includes a 2.5 per cent decline in Ontario real gross domestic product 
(GDP) in 2009. Real GDP declined in late 2008 and is expected to fall in the first two quarters of 2009. 
Growth is expected to resume during the second half of 2009 and strengthen over the next few years, 
with real GDP growth rates for planning purposes of 2.3 per cent in 2010 and 3.3 per cent in 2011. 
Resumed U.S. economic growth, government efforts to provide jobs for today and for the future, low 
interest rates and actions taken to improve the functioning of global credit markets are expected to 
bring about the mid-2009 turnaround. Job creation is expected to pick up, with 161,000 net new jobs 
expected during 2010 and 2011.  


Ontario Economic Outlook Table 5 
(Per Cent) 
 2004 2005 2006 2007 2008 2009p 2010p 2011p 


Real GDP Growth 2.6 2.8 2.6 2.3 (0.4e) (2.5) 2.3 3.3 


Nominal GDP Growth 4.7 4.0 4.3 4.5 1.7e (2.4) 3.6 4.7 


Employment Growth  1.7 1.3 1.5 1.6 1.4 (2.0) 0.8 1.6 


CPI Inflation 1.9 2.2 1.8 1.8 2.3 0.4 1.9 2.0 
e = estimate; p = Ministry of Finance planning projection. 
Sources: Statistics Canada and Ontario Ministry of Finance. 
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ONTARIO AUTO INDUSTRY FACING SIGNIFICANT CHALLENGES 


The auto sector is an important part of the Ontario economy, generating investments and providing 
numerous jobs in many communities in the province. A vibrant and competitive auto sector will remain 
an important part of Ontario’s industrial mix in the future. 


Ontario’s auto industry is being hard hit by the sharp decline in demand, with Ontario’s exports of 
autos and parts dropping by 22.8 per cent in 2008. The auto industry accounted for about 
3.7 per cent of Ontario GDP in 2008, down from 6.1 per cent in 1999. The industry employed about 
150,000 Ontarians in 2008, accounting for 2.3 per cent of total employment, down from a peak of 
3.5 per cent in 2002. The Ontario auto sector is expected to see continued challenges throughout 
2009. According to the latest Blue Chip Economic Indicators, U.S. light vehicle sales are expected 
to fall from 13.2 million units in 2008 to 10.3 million units in 2009. This represents a decline of 
22.0 per cent, and forecasts range from a low of 8.6 million units to a high of 12.5 million units. 


There are prospects for a recovery in the Ontario auto sector after 2009. According to Blue Chip 
Economic Indicators, vehicle sales in the United States are expected to rebound to 12.3 million units 
in 2010 and 14.0 million units in 2011. 
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Ontario Affected by the Global Economic Downturn 


Ontario is experiencing the 
impact of a sudden synchronized 
slowdown in the global economy. 
All G7 economies are now in a 
recession, with real GDP 
contracting sharply in the fourth 
quarter of last year and further 
declines expected in the first half 
of 2009. According to Consensus 


Economics, world growth is 
expected to decline by 
1.6 per cent in 2009, compared 
to growth of 2.0 per cent in 
2008. This would be the biggest 
decline  since World War II. All G7 economies are expected to post a decline in output in 2009. 
The contraction is increasingly affecting emerging-market countries. China and other emerging 
economies are experiencing lower exports due to declining demand. 


Several factors are expected to 
support the recovery in the global 
economy and result in 
strengthening economic growth. 
Significant fiscal stimulus 
measures at the national level and 
lower interest rates will boost 
business and household spending 
globally. Actions to stabilize the 
financial sector should allow 
global credit conditions to 
improve. This will improve 
confidence and increase the 
availability of credit to businesses 
and consumers. Global growth is expected to rebound to 2.1 per cent in 2010. 
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Recent Ontario Economic Developments  


Weaker U.S. and global demand, particularly for autos, combined with ongoing global financial-market 
turbulence is having a negative impact on economic activity in Ontario. These developments have 
resulted in declines in net exports, higher unemployment and slower growth in both income and 
consumer spending.  


Ontario real GDP fell by an estimated 0.4 per cent in 2008, following modest growth of 2.3 per cent 
in 2007. The main drag on growth was lower export volumes — largely autos — which fell more than 
seven per cent in 2008. Imports also declined — again largely reflecting declines in auto-related 
imports — but at a slower pace than exports. As a result, Ontario’s international and interprovincial 
trade balance deteriorated significantly in 2008, falling from a surplus of $12.4 billion in 2007 to a 
deficit of $743 million in 2008.  


Ontario’s economic performance 
weakened in the fall of 2008, 
reflecting the turbulence in 
global financial markets and a 
U.S. recession. Real consumer 
spending fell by an estimated 
1.0 per cent in the fourth 
quarter. The housing market also 
weakened through the end of 
2008 and into early 2009. 
Housing starts declined by 
9.5 per cent in the fourth quarter 
of 2008 and by a further 
25.0 per cent in the first two 
months of 2009. Sales of existing Ontario homes dropped 23.6 per cent in the final quarter of 2008 
and by a further 4.5 per cent in January. 


Following a relatively modest decrease in the fourth quarter of 2008, Ontario employment has 
declined further in the past two months, falling by 71,000 net jobs in January and 35,000 in February. 
As a result, the Ontario unemployment rate rose to 8.7 per cent in February, from 7.2 per cent in 
December 2008. 
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Private-Sector Forecasts  


The Ministry of Finance surveys private-sector forecasts to determine appropriate planning 
assumptions. Due to the rapid deterioration of the global economic situation, private-sector forecasters 
have revised their projections down significantly in recent months. Private-sector forecasters are, 
on average, calling for Ontario real GDP to decline by 2.4 per cent in 2009. Only a few forecasters 
provide quarterly forecasts but the ones that do expect the economy to contract for at least three 
quarters, with an average peak-to-trough decline of 3.3 per cent. Forecasters expect growth to improve 
in 2010, but there is a wide range of views. The Conference Board of Canada is the most optimistic, 
calling for growth of 3.6 per cent in 2010, while Desjardins Group is the most pessimistic, expecting 
growth of only 1.0 per cent. 


Private-Sector Forecasts for Ontario Real GDP Growth Table 6 
(Per Cent) 
 2009 2010 2011 
Conference Board of Canada (February) (1.2) 3.6 4.1 
IHS Global Insight (February) (2.9) 2.5 3.8 
Centre for Spatial Economics (February) (1.2) 3.4 2.5 
University of Toronto (February) (2.1) 3.4 3.8 
RBC Financial Group (March) (1.9) 2.4 – 
Scotiabank Group (March) (2.9) 1.4 – 
TD Bank Financial Group (March) (2.7) 1.2 – 
Desjardins Group (March) (3.3) 1.0 – 
BMO Capital Markets (March) (2.9) 2.1 – 
CIBC World Markets (March) (2.5) 2.0 – 


Private-Sector Survey Average (2.4) 2.3 3.6 
Ontario’s Planning Assumption (2.5) 2.3 3.3 
Sources: Ontario Ministry of Finance and Ontario Ministry of Finance Survey of Forecasts (March 13, 2009). 


 
To ensure reasonable and accountable economic projections, the Ministry of Finance consults 
extensively with private-sector forecasters. The Ontario Economic Forecast Council was established 
as part of the Fiscal Transparency and Accountability Act, 2004 to provide advice on macroeconomic 
forecasts and assumptions. The council members are Peter Dungan from the University of Toronto, 
Glen Hodgson from the Conference Board of Canada, Ernie Stokes from the Centre for Spatial 
Economics and Dale Orr. The Minister of Finance met with Council members and other private-sector 
forecasters in the process of preparing the 2009 Budget. Council members were asked to review the 
Ministry of Finance’s economic assumptions in February 2009. The members who were able to respond 
to this request provided letters stating that the forecast was reasonable, as of February 27, 2009. 
Subsequent revisions to private-sector forecasts have been reflected in Ontario’s planning outlook up 
to March 13, 2009, the date the economic assumptions for the Budget were finalized. 
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External Factors Affecting Ontario’s Growth 


Ontario’s economic outlook is heavily influenced by external factors such as U.S. economic growth, 
oil prices, the Canadian dollar exchange rate and interest rates. Private-sector forecasts for these factors 
are summarized in the table below. 


External Variables Table 7 
Private-Sector Forecast 
 2009 2010 2011 
 Low Avg. High Low Avg. High Low Avg. High 
U.S. Real GDP Growth (Per Cent) (3.4) (2.6) (1.4) (0.2) 1.9 3.5 1.4 3.4 6.3 
Crude Oil ($US per Barrel) 36.2 44.5 55.0 35.3 60.0 82.5 34.9 61.9 90.0 
Canadian Dollar (Cents US) 75.4 79.5 83.5 77.6 84.8 94.3 78.2 87.5 94.3 
Three-Month Treasury Bill Rate (Per Cent)  0.3 0.6 1.4 0.4 1.1 2.9 2.1 3.1 4.3 
10-Year Government Bond Rate (Per Cent) 2.5 2.9 3.7 2.6 3.3 4.1 3.5 4.4 4.9 
Sources: Bank of Canada, Blue Chip Economic Indicators (March 2009) and Ontario Ministry of Finance Survey of Forecasts  
(March 13, 2009). 


 
The U.S. Economy 


The U.S. economy is in the midst of one of the deepest recessions on record. The financial crisis that 
began in the U.S. subprime mortgage market escalated in the fall of 2008, creating further credit 
tightening and increasing global financial-market volatility. Housing starts and new home sales have 
reached all-time lows, while existing home sales and prices continue to decline. Foreclosure rates for 
residential mortgages continue to climb, leading to a further tightening in bank lending standards. 
Job losses and tighter credit conditions have led to reductions in consumer spending, particularly on 
durable goods such as autos. Businesses are reporting difficulty gaining access to credit to finance 
investment and maintain working capital. In response to the deteriorating outlook and ongoing 
financial-market turbulence, the Federal Reserve lowered its target for its key policy rate from 
5.25 per cent in September 2007 to a range of zero to 0.25 per cent currently. The U.S. government 
has injected capital into many U.S. banks through its Troubled Asset Relief Plan (TARP), and the 
Federal Reserve has increased liquidity into the financial system. These actions are helping improve 
credit flows, but credit markets remain strained and it will take some time before they return 
to normal. 


The U.S. government has taken strong steps to lift the economy out of recession, including passing the 
American Recovery and Reinvestment Act. The stimulus package includes infrastructure spending, personal 
tax cuts for lower- and middle-income households, business tax cuts designed to boost investment, 
as well as additional transfers to state governments. The U.S. Treasury has also introduced the 
Homeowner Affordability and Stability Plan that will reduce mortgage payments for many consumers as 
well as the number of home foreclosures. With U.S. housing construction now at extremely low levels, 
inventories of unsold houses should decrease. As inventories are pared down, housing starts and house 
prices are expected to stabilize. The eventual stabilization and recovery of the U.S. housing market 
should help credit conditions return to normal. 
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As it will take time for these initiatives to take effect, the U.S. economy is expected to decline through 
the first half of 2009, with consumption and business investment continuing to contract and exports 
weakening. Overall, U.S. GDP is expected to decline by 2.6 per cent in 2009. As the economic 
recovery takes hold, growth is expected to improve to 1.9 per cent in 2010. However, an unusually 
large degree of uncertainty remains surrounding the outlook, particularly the ultimate size and timing 
of the recovery. It is unclear when the U.S. housing market will stabilize and how long it will take for 
credit conditions to improve. There is a wide range of views on the U.S. outlook, with forecasts for 
growth in 2009 ranging from a low of -3.4 per cent to a high of -1.4 per cent. The range of outcomes 
for 2010 is even wider, with growth ranging from -0.2 per cent to 3.5 per cent. 


Oil Prices 


Crude oil prices have declined 
sharply, from a record daily high 
of $145 US per barrel in July 
2008 to below $34 US per barrel 
in February 2009, a drop of more 
than 75 per cent in just seven 
months — the sharpest decline 
on record. The dramatic 
downturn of the U.S. and world 
economies has put downward 
pressure on oil demand and 
prices. The plunge in oil prices 
has prompted the Organization of 
the Petroleum Exporting 
Countries (OPEC) to cut its production, and oil companies to cancel or postpone their capital 
investments in oil exploration and development, reducing future oil supply. As a result, production 
may be unable to respond quickly to meet increased demand once global growth picks up steam, 
contributing to a rebound in prices. Private-sector forecasters, on average, expect oil prices to climb 
from $45 US per barrel in 2009 to $60 US per barrel in 2010 and $62 US per barrel in 2011. There is a 
wide range of views on oil prices, reflecting uncertainty about demand conditions and available supply. 


Crude Oil Prices Chart 7
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Canadian Dollar 


The Canadian dollar depreciated 
sharply against the U.S. dollar 
last October, dipping below 
77.0 cents US in mid-March, 
reflecting the heightened 
financial-market turmoil and 
dramatic deterioration in global 
growth prospects, as well as 
falling commodity prices. 
Other currencies, including the 
euro and British pound, also 
depreciated significantly against 
the U.S. dollar in the last year. 
Private-sector forecasters expect 
the dollar to average 79.5 cents US in 2009, with forecasts ranging from a low of 75.4 cents US to a 
high of 83.5 cents US. As oil and other commodity prices are expected to rise in 2010, this will once 
again place upward pressure on the dollar. Private-sector forecasters project the Canadian dollar will 
average 84.8 cents US in 2010 and 87.5 cents US in 2011.  


Interest Rates and Credit Conditions  


Interest rates have been lowered by central banks around the world since the financial turmoil 
intensified last autumn. The Bank of Canada has cut the overnight interest rate target by 400 basis 
points since December 2007 to a 
current historic low of 
0.5 per cent. The Bank of Canada 
has also taken a number of 
extraordinary steps to provide 
liquidity to the financial market, 
including extending the duration 
of its loans to eligible institutions 
and expanding the type of 
collateral it accepts. In addition, 
since the fall of 2008 the federal 
government has agreed to put in 
place a number of programs to 
help ease the tension in financial 
markets, including the purchase of up to $125 billion in insured mortgage pools from Canadian financial 
institutions through the Canada Mortgage and Housing Corporation (CMHC) and the provision of a 
guarantee for banks’ borrowings through the Canadian Lenders Assurance Facility. 
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Although central government interest rates are at record lows, the fall in interest rates for central 
government debt has not been fully matched by declines in interest rates for businesses, consumers and 
other levels of government. The prime lending rate, which influences a broad range of consumer loan 
rates, has declined by 375 basis points since December 2007. Over this period, the one-year mortgage 
rate has decreased by 270 basis points and the five-year mortgage rate by 160 basis points. Canadian 
household credit continues to grow at a pace well above the historical average, but the pace of activity 
has slowed. Canadian businesses have had difficulty accessing capital markets for financing, and have had 
to rely more on bank lending. However, the Bank of Canada’s Senior Loan Officer Survey reported 
ongoing tightening in both the pricing and availability of credit. 


Interest rates are expected to 
remain low throughout the year 
and rise over the medium term. 
Private-sector forecasters project 
the three-month treasury bill rate 
will average 0.6 per cent in 2009, 
down from 2.3 per cent in 2008, 
and the 10-year Government of 
Canada bond rate will average 
2.9 per cent, down from 
3.6 per cent. As global financial 
conditions improve and growth 
resumes, interest rates are 
projected to rise. The three-
month treasury bill rate is expected to increase to 1.1 per cent in 2010 and 3.1 per cent in 2011. 
The 10-year Government of Canada bond yield is forecast to climb to 3.3 per cent in 2010 and 
4.4 per cent in 2011. 


Impacts of Changes in Key Assumptions on Ontario Real GDP Growth 


As summarized in the following table, there is a wide range of views regarding the future path of the 
key external factors influencing the Ontario economy. In the past year, oil prices and the Canadian 
dollar have experienced record swings in values. The ongoing volatility in exchange rates and financial 
markets reflects the heightened uncertainty in the rapidly changing global economic outlook. 
The following table shows the typical range for the first- and second-year impacts of these external 
factors on Ontario real GDP growth. These estimates are based on historical relationships and illustrate 
the upper and lower limits for the average response. They show the implications of changes in key 
assumptions in isolation from changes to other external factors. The combination of changing 
circumstances can also have a substantial bearing on the actual outcome. 
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Impacts of Changes in Key Assumptions on Ontario Real GDP Growth1  Table 8 
(Percentage Point Increase) 
 First Year Second Year 
Canadian Dollar Depreciates by Five Cents US 0.1 to 0.8 0.5 to 1.2 
World Crude Oil Prices Decrease by $10 US per Barrel2 0.1 to 0.3 0.1 to 0.3 
U.S. Real GDP Growth Increases by One Percentage Point 0.3 to 0.7 0.4 to 0.8 
Canadian Interest Rates Decrease by One Percentage Point 0.1 to 0.5 0.2 to 0.6 
1 Impacts based on changes being sustained. The estimated impacts shown in the table are most applicable to small changes in key 


assumptions.  Very large shocks are likely to have less predictable effects, particularly due to their potential impact on confidence 
and expectations.  


2   The impact estimates for lower world oil prices reflect the positive effect of lower oil prices on Ontario alone, and exclude the 
stimulative impact on U.S. and rest-of-world economic activity. 


Source: Ontario Ministry of Finance. 


 
Ontario Economy Expected to Rebound in 2010 and 2011  


Ontario’s economy is expected to recover as financial conditions continue to improve and fiscal actions 
to provide jobs take hold. Exports are also expected to recover next year, reflecting the competitive 
value of the Canadian dollar and a 
rebound in the U.S. economy. 


Due to the global economic 
downturn, Ontario’s economy 
is expected to remain weak 
throughout the first half of 2009. 
For the year as a whole, real 
GDP is expected to decline by 
2.5 per cent, because resumed 
growth during the latter half of 
the year will only partially offset 
reduced output during the 
first half.  


The biggest drag on Ontario’s economy in 2009 is expected to be exports, which are projected to 
decline by 9.7 per cent. The decline in exports is occurring worldwide, reflecting the interconnectivity 
of trade and weaker global demand. Business investment in both machinery and equipment as well as 
commercial and industrial construction is expected to weaken in 2009, reflecting falling corporate 
profits, the weak economic climate and tighter lending conditions. Lower profits and sales are expected 
to lead to a two per cent decline in employment and an increase in the unemployment rate to 
8.8 per cent in 2009. Consumer spending is expected to fall by 0.6 per cent in 2009 due to declining 
employment, lower consumer confidence and reduced personal wealth due to lower stock and home 
prices. Inflation is expected to remain low over the forecast horizon. Ontario’s consumer price index 
(CPI) inflation rate is expected to fall to 0.4 per cent in 2009, from 2.3 per cent in 2008, reflecting 
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lower oil prices and weak domestic demand. Inflation is expected to average 1.9 per cent in 2010 
and 2.0 per cent in 2011. The number of home resales is expected to decline by 25 per cent in 2009. 
As the inventory of unsold homes remains higher than normal, housing prices are projected to soften. 
New home construction is also being affected by weak demand and tighter credit conditions, with 
housing starts expected to fall to 50,000. 


The recovery is expected to begin in the latter half of 2009, with growth resuming at a strengthening 
pace over 2010 and 2011, led by improving global economic conditions — most importantly, resumed 
growth in the U.S. economy. Improving U.S. demand should lead to a turnaround for Ontario’s 
exports in 2010 and 2011. As economic growth strengthens and corporate profits rebound, businesses 
are expected to take advantage of low financing costs to expand operations and upgrade their 
technology and equipment. As economic growth rebounds, job creation will resume. In 2010 and 2011, 
161,000 net new jobs are expected to be created. Job creation will contribute to stronger income and 
spending in 2010 and 2011. Housing activity is expected to recover in 2010 as confidence rebounds, 
incomes improve and households take advantage of low interest rates. 


Ontario’s Longer-Term Economic Outlook 


The economy tends to return 
to long-run trend GDP after a 
recession. During economic 
downturns, demand falls faster 
than supply, resulting in an 
unintentional buildup in 
inventories. Businesses are then 
forced to cut back production, 
reduce employment and scale 
back investment plans, all of 
which lead to lower labour 
income and reduced household 
spending. Particularly hard hit are 
housing, cars, furniture and other 
large-ticket items where purchasing decisions can be delayed. As a result, prices for these items soften.  


Eventually during a downturn, inventories are run down and businesses need to replenish stocks. 
As well, prices for big-ticket items reach a point at which the improved affordability leads a rebound in 
household spending. As population increases, the demand for housing and other durable items such as 
autos and furniture outpaces the inventory of supply, leading to firmer prices, an increase in housing 
construction and accelerating sales of durable goods such as autos and furniture. All of these factors lead 
to increased employment and income, fuelling stronger spending and investment. In addition, since 
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households and businesses are cautious, innovations are not adopted as quickly during downturns. 
As the economic recovery takes hold, new products and processes are introduced and demand accelerates.  


Past experience indicates that Ontario has always recovered from economic downturns and returned to 
long-term trend real GDP growth. The 1982 recession was followed by very strong real GDP growth 
of 4.5 per cent in 1983 and 7.9 per cent in 1984 — a recovery to long-term trend GDP in two years. 
The economy recovered less quickly from the recession of 1990 to 1992. Real GDP growth averaged 
4.0 per cent over the 1993 to 1999 period, resulting in the economy recovering to trend GDP in seven 
years. The fiscal recovery plan outlined in this Budget is based on the assumption that the Ontario 
economy will recover to trend GDP in 2015–16, with Ontario’s real GDP growth averaging 
3.8 per cent and nominal GDP growth averaging 5.6 per cent over the 2012 to 2016 period. 


In recent recessions, the Bank of Canada has helped boost the economy through downturns by lowering 
interest rates. This helps generate investment and spending activity by lowering the cost of borrowing.  
However, with the Bank of Canada’s key policy rate currently near zero, there is an increased need for 
governments to support economic activity through fiscal action.  This action helps support demand for 
goods and services and helps generate a recovery in employment and investment.  Actions being taken 
by the Ontario government to stimulate the economy are outlined in Chapter I: Confronting the 


Challenge: Building Ontario’s Economic Future.   
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Details of the Ontario Economic Outlook 


The following table shows details of the Ministry of Finance’s economic outlook for 2009 to 2011. 


The Ontario Economy, 2006 to 2011 Table 9 
(Per Cent Change) 
 Actual Projected 
 2006 2007 2008 2009 2010 2011 
Real Gross Domestic Product 2.6 2.3 (0.4e) (2.5) 2.3 3.3 


Personal Consumption 3.5 3.8 3.0e (0.6) 1.8 2.4 
Residential Construction 0.9 2.0 (1.0e) (7.0) 0.7 1.5 
Non-residential Construction 10.3 14.1 (0.5e) (6.1) 3.5 4.0 
Machinery and Equipment 9.0 7.8 (1.0e) (9.0) 4.3 5.9 
Exports 0.6 0.9 (7.4e) (9.7) 3.0 4.0 
Imports 2.9 3.8 (3.8e) (8.4) 3.1 3.3 


Nominal Gross Domestic Product 4.3 4.5 1.7e (2.4) 3.6 4.7 
Other Economic Indicators       


Retail Sales 4.1 3.9 3.3 (1.0) 3.8 4.0 
Housing Starts (000s) 73.4 68.1 75.1 50.0 55.0 65.0 
Personal Income 5.3 5.2 4.1e 0.6 3.6 4.6 
Labour Income 5.0 4.7 4.2e 0.3 3.2 4.2 
Corporate Profits 5.9 (0.4) (4.5e) (24.8) 9.5 8.2 
Consumer Price Index 1.8 1.8 2.3 0.4 1.9 2.0 


Labour Market       
Employment 1.5 1.6 1.4 (2.0) 0.8 1.6 
Job Creation (000s) 95 101 94 (135) 54 107 
Unemployment Rate (per cent) 6.3 6.4 6.5 8.8 8.9 8.2 


e = estimate. 
Sources: Statistics Canada, Canada Mortgage and Housing Corporation and Ontario Ministry of Finance. 
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Comparison to the 2008 Ontario Budget 


Ontario’s real GDP declined by 0.4 per cent in 2008 — 1.5 percentage points lower than the Ministry 
of Finance’s 2008 Budget forecast. Nominal GDP rose by 1.7 per cent — 1.1 percentage points lower 
than the Budget forecast. The labour market performed better than projected, with employment 
growing by 1.4 per cent — 0.4 percentage points above the Budget forecast and resulting in 26,000 
more jobs than expected — and labour income growth was 4.2 per cent in 2008 — 0.8 percentage 
points higher than the Budget forecast. Corporate profits, however, were weaker than expected, 
declining by 4.5 per cent — 8.5 percentage points below the Budget forecast. 


Forecasts for growth in 2009 and 2010 are lower than projected at the time of the 2008 Budget, 
reflecting significant deterioration in global economic conditions. Real GDP growth has been revised 
down 4.6 percentage points in 2009 and 0.4 percentage points in 2010. Nominal GDP has been 
lowered by 6.3 percentage points in 2009 and 1.0 percentage point in 2010. Growth in labour income 
and retail sales, key revenue drivers, is projected to be lower than in the 2008 Budget. Corporate 
profits are expected to decline sharply in 2009 and rebound in 2010; however, the level of profits in 
both 2009 and 2010 is lower than expected in the 2008 Budget. 


Changes in Key Economic Forecast Assumptions, Table 10 
2009 Budget Compared to 2008 Budget (Per Cent Change) 
 2008 2009 2010 


 2008  2008 2009 2008 2009 
 Budget Actual Budget Budget Budget Budget 
Real Gross Domestic Product 1.1 (0.4e) 2.1 (2.5) 2.7 2.3 
Nominal Gross Domestic Product 2.8 1.7e 3.9 (2.4) 4.6 3.6 
Retail Sales 3.4 3.3 3.7 (1.0) 4.1 3.8 
Housing Starts (000s) 64.0 75.1 63.0 50.0 66.0 55.0 
Personal Income 3.1 4.1e 4.0 0.6 4.4 3.6 
Labour Income 3.4 4.2e 3.9 0.3 4.1 3.2 
Corporate Profits  4.0 (4.5) 4.9 (24.8) 4.5 9.5 
Employment 1.0 1.4 1.1 (2.0) 1.3 0.8 
Job Creation (000s) 68 94 76 (135) 87 54 
Key External Variables       
Crude Oil ($ US per Barrel) 85.0 99.6 80.0 47.3 80.0 55.5 
U.S. Real Gross Domestic 


Product 
1.7 1.1 2.6 (2.6) 2.8 1.9 


Canadian Dollar (Cents US) 100.0 93.7 98.0 80.0 98.0 85.0 
3-month Treasury Bill Rate 3.3 2.3 3.8 0.6 4.5 1.1 
10-year Government Bond Rate 3.9 3.6 4.5 2.9 5.2 3.3 
e = estimate.  
Sources: Statistics Canada, Canada Mortgage and Housing Corporation, Bank of Canada, New York Mercantile Exchange, U.S. Bureau of 
Economic Analysis, Blue Chip Economic Indicators and Ontario Ministry of Finance. 
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Section D: Ontario’s Revenue Outlook 


The medium-term revenue forecast is based on the Ministry of Finance economic outlook and reflects 
the estimated impacts of government policy decisions. Total revenues are projected to increase at an 
annual average rate of 3.8 per cent from 2008–09 to 2011–12. 


Summary of Medium-Term Outlook Table 11 
($ Billions) 
 Interim Plan Outlook 
Revenue 2008–09 2009–10 2010–11 2011–12 


Taxation Revenue 65.4 64.9 68.6 71.8 


 Personal Income Tax 25.6 25.2 25.0 26.1 


 Sales Tax1 17.5 17.6 21.0 22.9 


 Corporations Tax  8.6   8.5   8.8   8.4  


 Ontario Health Premium  2.8   2.8   2.9   3.1  


 All Other Taxes 11.0 10.7 11.0 11.4 


Government of Canada  16.6   19.2   23.0   20.5  


Income from Government Business Enterprises  3.9   4.3   4.5   4.8  


Other Non-Tax Revenue 7.5 7.6 7.6 7.4 


Total Revenue 93.4 96.0 103.6 104.4 
1 Includes temporary restrictions on input tax credits on businesses in 2010–11 and 2011–12. 
Note: Numbers may not add due to rounding. 
Source: Ontario Ministry of Finance. 


 


REFORMING ONTARIO’S TAX SYSTEM 


The total tax package proposed in this Budget, net of federal transitional assistance of $4.3 billion, 
would reduce Ontario revenue by $2.3 billion over four years. 


 
Personal Income Tax (PIT) revenue is projected to decline in 2009–10 and 2010–11, mainly due to 
the impact of measures proposed in this Budget. These tax measures are outlined in detail in 
Chapter III: Reforming Ontario’s Tax and Pension Systems. The underlying PIT revenue base growth 
forecast is consistent with the economic outlook for wages and salaries growth. The PIT revenue base 
tends to grow at a faster rate than incomes due to the progressive structure of the tax system. 
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Personal Income Tax Revenue Outlook Table 12 
($ Billions) 
 Interim Plan Outlook 
 2008–09 2009–10 2010–11 2011–12 
Total Projected Revenue  25.6 25.2 25.0 26.1 
Measures Included in Total1 – (0.3) (2.0) (2.4) 
Adjustments for Prior Years 0.5 – – – 


Base Revenue2 25.0 25.5 27.0 28.6 
Base Revenue Growth (Per Cent) 3.3 1.7 5.8 5.9 
Wages and Salaries Growth (Per Cent) 4.2 0.3 3.2 4.2 
1 Represents the incremental revenue impact of all tax measures, announced previously and in this update, relative to their impact on 


revenue in 2008–09. 
2 “Total projected revenue” less the impact of tax measures or other one-time factors such as prior-year adjustments. Base revenue 


reflects the impact of underlying macroeconomic factors. 
Note: Numbers may not add due to rounding. 


 
This Budget introduces a proposal to replace the Retail Sales Tax with a new value-added sales tax 
starting on July 1, 2010. For a detailed discussion, see Chapter III: Reforming Ontario’s Tax and Pension 
Systems. After adjusting for this and other tax measures, total sales tax revenue base growth is consistent 
with the underlying growth in consumer spending. 


Sales Tax Revenue Outlook  Table 13 
($ Billions) 
 Interim Plan Outlook 
 2008–09 2009–10 2010–11 2011–12 
Total Projected Retail Sales Tax (RST) 17.5 17.6 4.7 –  
Total Projected New Sales Tax – –  16.3 22.9 
Measures Included in Total1     
 New Sales Tax Measures – – 1.7 2.2 
 Temporary Restriction of Input Tax Credits for Businesses – – 0.9 1.3 
 Other – 0.1 0.1 0.1 


RST Base Revenue2 17.5 17.5 18.4 19.3 
RST Base Revenue Growth (Per Cent) 2.8 0.5 4.6 5.3 
Nominal Consumption Growth (Per Cent) 4.6 0.1 3.3 4.1 
1 Represents the incremental revenue impact of all tax measures, announced previously and in this update, relative to their impact on 


revenue in 2008–09. 
2  “Total projected revenue” less the impact of tax measures or other one-time factors such as prior-year adjustments. Base revenue 


reflects the impact of underlying macroeconomic factors. 
Note: Numbers may not add due to rounding. 
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Corporations Tax (CT) revenues are projected to decline over the medium term, largely due 
to the impact of measures proposed in this Budget. These tax measures are discussed in detail in 
Chapter III: Reforming Ontario’s Tax and Pension Systems. After adjusting for tax measures and one-time 
revenue impacts in 2008–09, CT revenue base growth is consistent with the outlook for corporate 
profits. The one-time revenue impacts in 2008–09 include an adjustment for variances from estimates 
in past Public Accounts and the expectation that much of the 2008–09 shortfall is attributable to 
writedowns and income losses related to the global financial crisis. 


Corporations Tax Revenue Outlook  Table 14 
($ Billions) 
 Interim Plan Outlook 
 2008–09 2009–10 2010–11 2011–12 
Total Projected Revenue  8.6 8.5 8.8 8.4 
Measures Included in Total1     
 2009 Budget Measures – (0.1) (0.7) (1.6) 
 All Previous Measures – (0.2) (0.8) (1.1) 
Adjustments for Prior Years (0.8) – – – 
Other One-Time Impacts (1.6) – – – 


Base Revenue2 11.0 8.9 10.3 11.1 
Base Revenue Growth (Per Cent) (3.6) (19.4) 16.2 7.6 
Corporate Profit Growth (Per Cent) (4.5) (24.8) 9.5 8.2 
1 Represents the incremental revenue impact of all tax measures, announced previously and in this fiscal update, relative to their 


impact on revenue in 2008–09. 
2 “Total projected revenue” less the impact of tax measures or other one-time factors such as prior-year adjustments. Base revenue 


reflects the impact of underlying macroeconomic factors. 
Note: Numbers may not add due to rounding. 


 
The Ontario Health Premium (OHP) forecast is based on the outlook for employment and 
personal income, both of which begin to recover in 2010. Ontario Health Premium revenues are 
projected to increase by an annual average of 3.2 per cent over the forecast period, roughly consistent 
with the outlook for personal incomes. 


The forecast for All Other Taxes is projected to decline in 2009–10 and then increase moderately, 
reflecting the economic outlook discussed in Section C: Ontario’s Economic Outlook. The forecast is 
developed on an item-by-item basis. For example, the forecast for Gasoline and Fuel Taxes is based 
on the outlook for gasoline and diesel pump prices, disposable income, and real gross domestic product 
(GDP) growth. The forecast reflects estimated impacts of all previously announced measures and those 
proposed in this Budget as discussed in Chapter III: Reforming Ontario’s Tax and Pension Systems. 


The forecast for Government of Canada transfers is based on existing federal–provincial funding 
arrangements. The outlook includes funding from the new infrastructure and training initiatives 
announced in the 2009 federal budget. Equalization payments, the Canada Health Transfer (CHT) and 
the Canada Social Transfer (CST) are all projected to increase in the medium term according to their 
respective funding formulas and the forecast for demographic, economic and government fiscal 
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information applied in the formulas. Also included in this outlook are federal transition payments to 
Ontario in moving to a single sales tax. This is discussed in detail in Chapter III: Reforming Ontario’s Tax 
and Pension Systems. 


The forecast for Income from Government Business Enterprises is based on information 
provided by each of these government enterprises. Revenues from government enterprises are 
projected to increase by $0.9 billion, or at an annual average rate of 6.9 per cent, from 2008–09 
to 2011–12. Net incomes from Ontario Power Generation (OPG) and Hydro One Inc. (HOI) 
are projected to increase, primarily due to expected new generation, transmission and distribution 
investments coming into service. The projected increase in Ontario Lottery and Gaming Corporation 
(OLG) net income is largely due to planned strategic initiatives and expansions at a number of facilities. 
Net Income of the Liquor Control Board of Ontario (LCBO) is projected to decrease in 2009–10 due 
to the economic downturn before resuming growth in 2011–12. 


The forecast for Other Non-Tax Revenue is based on information provided by government 
ministries and provincial agencies. Between 2008–09 and 2011–12, other non-tax revenues are 
projected to decrease by $0.1 billion. Reimbursements from municipalities decline due to the 
government’s previously announced decision to upload the municipal share of Ontario Disability 
Support Program and Ontario Drug Benefit costs. This is partially offset by projected increases in 
Sales and Rentals; Other Fees, Licences and Permits; and Miscellaneous revenues. 


Summary of Medium–Term Revenue Changes Since 2008 Budget Table 15 
($ Billions) 
 Interim  


2008–09 
Plan 


2009–10 
Outlook 
2010–11 


Slower Economic Growth (1.4) (6.1) (5.2) 
Past-Year Tax Return Processing – Ongoing (0.3) (0.4) (0.5) 
Past-Year Tax Return Processing – One Time (0.4) 0.0 0.0 
Corporations Tax, Financial Markets – One Time (1.6) 0.0 0.0 
Tax Policy Measures (0.0) (0.3) (0.1) 
2009 Federal Budget (0.0) 2.1 2.1 
Equalization 0.0 0.3 0.7 
Federal Transition Payment 0.0 0.0 3.0 
Other Changes 0.2 (0.2) (0.1) 


Total Revenue Changes (3.5) (4.6) (0.1) 
Note: Numbers may not add due to rounding. 


 
The medium-term forecast for total revenues is lower in each year compared to the 2008 Budget. 


The deterioration in the economic growth outlook in 2008 and over the forecast period significantly 
lowers revenues over the 2008–09 to 2011–12 period. The economic outlook is discussed in detail in 
Section C: Ontario’s Economic Outlook.  
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Since the 2008 Budget, processing of PIT and CT past years’ tax returns has lowered the estimated 
2007–08 revenue base upon which growth is applied for 2008–09 and beyond. In addition, there is a 
one-time net revenue decrease in 2008–09 because variances from past Public Accounts are picked up 
in the current year. 


Much of the shortfall in 2008–09 Corporations Tax revenues is attributable to writedowns and other 
income losses related to the global financial crisis. 


New tax measures announced since the 2008 Budget are discussed in detail in Chapter III: 
Reforming Ontario’s Tax and Pension Systems. 


The net impact of measures announced in the 2009 federal budget increases revenues over 
the medium term. This includes new funding for infrastructure and training that boosts revenues, 
particularly in 2009–10 and 2010–11, and changes to the CHT funding formula. This is partially 
offset by the impact of tax measures announced in the 2009 federal budget.  


Since the 2008 Budget, Ontario has qualified under the Equalization program to receive a payment 
of $0.3 billion in 2009–10, and is projected to be entitled to receive $0.7 billion in 2010–11. 
This is largely due to a decline in Ontario’s fiscal capacity relative to other provinces, particularly with 
respect to resource revenues. Under the Equalization program, entitlements are based on a three-year 
weighted average of the Province’s fiscal capacity relative to all of Canada, using data that are lagged by 
two years. For example, Ontario’s 2010–11 entitlement is based on data from the federal government 
for 2006–07 and 2007–08, and projections for 2008–09.  


As part of moving to a single sales tax, Ontario would receive transitional payments from the federal 
government in 2010–11 and 2011–12. This is discussed in detail in Chapter III: Reforming Ontario’s Tax 


and Pension Systems. 


Other changes result in a net reduction in the revenue outlook over the forecast period. 
The 2008 Budget assumed that the federal government would continue to fund previously announced 
time-limited transfers at 2008–09 levels. This assumption is no longer being made, given other funding 
announced in the 2009 federal budget. This revenue decline is partially offset by higher miscellaneous 
Non-Tax Revenue. Also included in other changes are increased revenues due to tax audit and 
collection improvements being implemented, beginning in 2009–10.  
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RISKS TO THE REVENUE OUTLOOK 


There is currently an unusual degree of uncertainty regarding Ontario’s economic and revenue outlook 
given the global economic slowdown, particularly in the United States, and ongoing turmoil in global 
financial markets. This section highlights some of the key sensitivities and risks to the fiscal plan that 
could arise from unexpected changes in economic conditions. These estimates are only guidelines and 
actual results can vary depending on the composition and interaction of the various factors. The risks 
are those that could have the most material impact on the largest revenue sources. There is a broader 
range of additional risks that are not included because they are either not as material or are difficult to 
quantify. For example, Income from Government Enterprises, representing roughly four per cent of 
total revenues, could be affected by changes in each business’s particular business environment; for 
instance, by economic, market, policy and regulatory developments. Likewise, the outlook for 
Government of Canada transfers is subject to future negotiations and legislation. 
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Selected Economic and Revenue Risks and Sensitivities Table 16 
Item/Key Components 2009–10 Assumption 2009–10 Sensitivities 
Total Revenues    
– Real GDP 
– GDP Deflator 


2.5 per cent decline in 2009 
0.1 per cent increase in 2009 


$725 million revenue change for each percentage 
point change in real GDP growth. Can vary 
significantly, depending on composition and 
source of changes in GDP growth. 


Total Taxation Revenues   
– Revenue Base1 


– Nominal GDP 
2.8 per cent decline in 2009–10 
2.4 per cent decline in 2009 


$470 million revenue change for each percentage 
point change in nominal GDP growth. Can vary 
significantly, depending on composition and 
source of changes in GDP growth. 


   


Personal Income Tax (PIT) Revenues  
– Revenue Base 1.7 per cent growth in 2009–10  
Key Economic Assumptions    
– Wages and Salaries 0.3 per cent growth in 2009 $314 million revenue change for each percentage 


point change in wages and salaries growth. 
– Employment 2.0 per cent decline in 2009  
– Unincorporated Business 


Income 
2.7 per cent growth in 2009 $31 million revenue change for each percentage 


point change in unincorporated business income 
growth. 


Key Revenue Assumptions   
– Net Capital Gains Income 42.0 per cent decrease in 2009 $10 million revenue change for each percentage 


point change in net capital gains income growth.  
– RRSP Deductions 0.9 per cent growth in 2009 $16 million revenue change in the opposite 


direction for each percentage point change in 
RRSP deductions growth. 


– 2008 Tax-Year Assessments2 $23.7 billion $237 million revenue change for each percentage 
point change in 2008 PIT assessments.3 


– 2007 Tax-Year and Prior 
Assessments2 


$1.3 billion $13 million revenue change for each percentage 
point change in 2007 and prior PIT assessments.3 
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Selected Economic and Revenue Risks and Sensitivities 
Item/Key Components 2009–10 Assumption 2009–10 Sensitivities 
Retail Sales Tax Revenues  
– Revenue Base 0.5 per cent growth in 2009–10  
Includes:   
– Taxable Household Spending 0.6 per cent growth in 2009–10  
– Other Taxable Spending 0.3 per cent growth in 2009–10  
Key Economic Assumptions   
– Retail Sales 1.0 per cent decline in 2009  
– Nominal Consumption Expenditure 0.1 per cent growth in 2009 $110 million revenue change for 


each percentage point change 
in nominal consumption 
expenditure growth. 


Corporations Tax Revenues 
– Revenue Base 19.4 per cent decline in 2009–10  
– Corporate Profits 24.8 per cent decline in 2009 $65 million revenue change for 


each percentage point change 
in pre-tax corporate profit 
growth. 


– 2008–09 Tax Assessment Refunds4 $2.6 billion payable in 2009–10 $26 million revenue change in 
the opposite direction for each 
percentage point change in 
2008–09 refunds.3 


– 2008–09 Tax Payments upon Filing4 $0.9 billion receivable in 2009–10  $9 million revenue change for 
each percentage point change 
in 2008–09 payments upon 
filing.3 


– 2008–09 Tax Assessment Payments4 $1.2 billion receivable in 2008–09 
and 2009–10 


$12 million revenue change for 
each percentage point change 
in 2008–09 assessment 
payments.3 


Employer Health Tax Revenues 
– Revenue Base 0.2 per cent growth in 2009–10  
– Wages and Salaries 0.3 per cent growth in 2009 $40 million revenue change for 


each percentage point change 
in wages and salaries growth. 


Ontario Health Premium (OHP) Revenues  
– Revenue Base 1.4 per cent growth in 2009–10  
– Personal Income 0.6 per cent growth in 2009 $26 million revenue change for 


each percentage point change 
in personal income growth. 


– 2008 Tax-Year Assessments $2.6 billion  $26 million revenue change for 
each percentage point change 
in 2008 OHP assessments. 
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Selected Economic and Revenue Risks and Sensitivities 
Item/Key Components 2009–10 Assumption 2009–10 Sensitivities 
Gasoline Tax Revenues   
– Revenue Base 0.3 per cent growth in 2009–10   
– Gasoline Pump Prices 86.0 cents per litre in 2009 $4 million revenue change in the 


opposite direction for each cent per 
litre change in gasoline pump 
prices. 


Fuel Tax Revenues   
– Revenue Base 1.9 per cent growth in 2009–10   
– Real GDP 2.5 per cent decline in 2009 $5 million revenue change for each 


percentage point change in real 
GDP growth. 


Land Transfer Tax Revenues  
– Revenue Base 16.2 per cent decline in 2009–10  
– Housing Resales 25.0 per cent decline in 2009 $12 million revenue change for 


each percentage point change in 
both the number and prices of 
housing resales. 


– Resale Prices 8.0 per cent decline in 2009  


Canada Social Transfer5   
– Ontario Population Share  38.9 per cent in 2009–10 $11 million revenue change for 


each tenth of a percentage point 
change in population share.  


1 Revenue base is revenue excluding the impact of measures, adjustments for past Public Accounts estimate variances and other one-time 
factors. 


2 Ontario 2008 Personal Income Tax (PIT) is a forecast estimate because 2008 tax returns are yet to be assessed by the Canada Revenue 
Agency. Some tax amounts for 2007 and prior years are also yet to be assessed in 2009, and estimates of these amounts are included in 
the revenue outlook. 


3 Any changes in the 2008 or prior-year PIT assessments or 2008–09 Corporation Tax revenues will have an effect on 2009–10 revenues 
through a change in the revenue base upon which that year’s growth is applied. 


4 Corporations Tax revenues for 2008–09 are still subject to uncertainty because a high proportion of corporations have until 
June 30, 2009 to file their 2008 tax returns and much of the activity that arises from that (payments on filing, refunds, assessment 
payments) will occur after this Budget. 


5 2009–10 sensitivities for Canada Health Transfer and Equalization amounts are not included in the table as these amounts are fixed 
by federal legislation. 
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Section E: Ontario’s Medium-Term Expense Outlook 


The Province’s total expense outlook is projected to grow from $97.3 billion in 2008–09 to 
$112.9 billion by 2011–12.  


Total program spending is projected to increase from $88.5 billion in 2008–09 to $101.9 billion in 
2011–12, reflecting the government’s commitment to preserve vital services and to protect and create 
jobs through focused and timely investments in areas such as infrastructure and skills training. 


 Total health sector spending is proposed to increase from $40.7 billion in 2008–09 to 
$47.4 billion in 2011–12. The government will continue to support essential programs such as 
the Ontario Health Insurance Plan (OHIP) and the Ontario Drug programs, while investing 
strategically to continue transforming the health care sector to meet the needs of Ontarians. 


 Total education sector spending, including the net expense of the Province’s school boards, 
will increase by $2.1 billion, or 15.6 per cent, from $13.3 billion in 2008–09 to $15.4 billion 
in 2011–12, primarily due to increased Provincial grants to school boards to support improved 
student achievement, as well as salary increases for education sector staff that were planned for 
in the 2008 Budget to be offset from the Contingency Fund. 


 Total children’s and social services sector funding will increase by $0.4 billion, or 
3.4 per cent, from $12.1 billion in 2008–09 to $12.5 billion in 2011–12, primarily due to the 
acceleration of the phase-in of the Ontario Child Benefit, and a further two per cent increase in 
social assistance benefits. 


 Total postsecondary education and training sector spending, including the net expense 
of the Province’s 24 colleges of applied arts and technology, will grow by $0.5 billion, from 
$6.1 billion in 2008–09 to $6.6 billion in 2009–10 and 2010–11. This increase is primarily related 
to spending on labour market and training initiatives, as well as new spending in the postsecondary 
sector to improve the skills of Ontarians. Total sector spending will decrease to $6.4 billion by 
2011–12 when time-limited federal funding for labour market training comes to an end. 


 Justice sector spending will increase by $0.7 billion from $3.8 billion in 2008–09 to $4.5 billion 
in 2011–12. This level of spending includes investments for various justice and community safety 
initiatives, including courthouses and correctional facilities. 


 Other Programs spending will increase from $12.4 billion in 2008–09 to $15.7 billion in 
2011–12. This increase includes the proposed temporary relief for Ontarians through the Sales Tax 
Transition Benefit, and the Small Business Transitional Credit to help ensure a smooth transition to 
the new sales tax system. Spending in other programs will peak at $21.1 billion in 2010–11, largely 
reflecting the impact of time-limited investments in infrastructure. 
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Holding the average annual growth of program spending to less than that of revenue growth is a key 
element of the government’s fiscal plan. Core program spending growth is expected to average 
3.6 per cent annually between 2008–09 and 2011–12, which is lower than the 3.8 per cent average 
annual growth projected for revenue during this period. 


Included in the total expense outlook is interest on Provincial debt, which is expected to increase over 
the medium term from $8.9 billion in 2008–09 to $11.1 billion in 2011–12, mainly due to additional 
borrowings to fund the projected deficits and investments in capital assets. 


RISKS TO EXPENSE OUTLOOK 


An unusual degree of uncertainty remains regarding Ontario’s economic outlook, and the impact it 
could have on the Province’s overall fiscal plan, including the expense outlook. Key cost drivers within 
the Province’s expense outlook are demand-driven programs and services that arise from changes in the 
economic outlook, utilization or enrolment rates. These pressures are especially evident in the health, 
education and social services sectors, which make up over two-thirds of total Provincial expense, and 
include assumptions about expected utilization, enrolment rates and caseloads.  


Ontario’s economy has been hit hard by the global economic downturn, which includes a recession 
in the United States, heightened financial market turmoil, and a sharp contraction in manufacturing. 
Given the high level of uncertainty arising from the global economic slowdown, particularly in the 
short run, the government’s 2009–10 expense plan includes contingency funds totalling $3.4 billion. 
The contingency funds will provide the government with the needed flexibility to respond immediately 
to further changes resulting from ongoing global economic turbulence in a way that maintains public 
services while protecting and creating jobs for Ontarians. 


The following table provides a summary of key expense risks and sensitivities that could result from 
unexpected changes in economic conditions and program demands. A change in these factors could 
impact total expense, causing variances in the overall fiscal forecast. It should be cautioned that these 
sensitivities and risks are illustrative and can vary, depending on the nature and composition of 
potential risks.  
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Selected Expense Risks and Sensitivities  Table 17 
Program/Sector 2009–10 Assumption 2009–10 Sensitivity 
Health Sector Annual growth of 4.5 per cent. One per cent change in health spending: 


$426 million. 
Hospitals’ Net Expense Annual growth of 3.5 per cent. One per cent change in hospitals’ net 


expense: $192 million. 
Drug Programs Annual utilization growth of less 


than 5.0 per cent. 
One per cent change in program expenditure 
of all drug programs: $43 million (seniors 
and social assistance recipients). 


Long-Term Care Homes 75,866 long-term care home beds. 
Average Provincial annual operating 
cost per bed in a long-term care 
home is $41,600. 


One per cent change in number of beds: 
approximately $32 million. 


Home Care  Approximately 17 million hours of 
homemaking and support services. 
 
Approximately 10 million nursing 
and professional visits. 


One per cent change in hours of homemaking 
and support services: approximately 
$5 million.  
One per cent change in nursing and 
professional visits: approximately $7 million. 


University Students1 331,339 full-time undergraduate 
and graduate students. 


One per cent enrolment change: $34 million. 


Ontario Works 225,482 average annual caseload. One per cent caseload change: $19 million. 
Ontario Disability Support 


Program 
259,874 average annual caseload. One per cent caseload change: $32 million. 


College Students 162,070 full-time students. One per cent enrolment change: $13 million. 
Interest on Debt Average cost of 2009–10 borrowing 


is forecast to be approximately 
4.5 per cent. 


The 2009–10 impact of a 100 basis-point 
change in borrowing rates is forecast to be 
approximately $480 million. 


Correctional System 3.3 million adult inmate days per 
year. Average cost $164 per inmate 
per day. 


One per cent change in inmate days: 
$5.3 million. 


1 Based on 2008–09 estimates. 
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Compensation costs and wage settlements are also key cost drivers and could have a substantial impact 
on the finances of both broader public-sector partners and the Province. 


Selected Compensation Costs Table 18 


Sector 
Cost of 1% Salary 


Increase Size of Sector 
OHIP Payments to Physicians1 $95 million Just over 23,800 physicians in Ontario, comprising 


11,300 family doctors and 12,500 specialists. 
Hospital Nurses2 $52 million Over 58,500 full-time equivalent nurses in hospitals. 
Elementary and Secondary 


School Staff3 
$150 million Almost 203,000 full-time equivalent staff including teachers, 


principals, administrators, and support and maintenance 
staff. 


College Staff4 $17 million About 37,200 staff including faculty, administrators, and 
support and maintenance staff. 


Ontario Public Service5 $59 million Over 68,000 public servants. 
1 Dollar values based on 2009–10 allocation; physician count based on full year 2007–08 (most current available). 
2 Based on 2008–09. 
3 One per cent increase in salary benchmarks in Grants for Student Needs based on 2008–09 school year. 
4 Based on 2007–08 costs. 
5 Based on 2007–08, reflects total compensation costs. 


 
Contingent Liabilities 


In addition to the key demand sensitivities and economic risks to the fiscal plan, there are additional 
risks stemming from the government’s contingent liabilities. Whether these contingencies will result 
in actual liabilities for the Province is beyond the direct control of the government. Losses could result 
from legal settlements, defaults on projects, and loan and funding guarantees. Provisions for losses 
that are likely to occur and can be reasonably estimated are expensed and reported as liabilities in the 
Province’s financial statements. Significant contingent liabilities are described as follows. 


Ontario Nuclear Funds Agreement  


The Province has certain responsibilities with respect to nuclear used fuel waste management and 
nuclear station decommissioning. The Province, Ontario Power Generation Inc. (OPG), a wholly 
owned subsidiary, and certain subsidiaries of OPG are parties to the Ontario Nuclear Funds Agreement 
(ONFA), to establish, fund and manage segregated funds to ensure sufficient funds are available to 
pay the costs of nuclear station decommissioning and nuclear used fuel waste management. 
Under ONFA, the Province is liable to make payments should the cost estimate for nuclear used fuel 
waste management rise above specified thresholds for a fixed volume of used fuel. As well, under 
ONFA, the Province guarantees a return of 3.25 per cent over the Ontario consumer price index for 
the nuclear used fuel waste management fund. Ontario has also provided a direct Provincial guarantee 
to the Canadian Nuclear Safety Commission on behalf of OPG for up to $760 million (effective 
January 1, 2008), which relates to the portion of the decommissioning and waste management 
obligations not funded by the segregated funds. 
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Obligations Guaranteed by the Province  


Ontario provides guarantees on loans on behalf of various parties. The authorized limit for loans 
guaranteed by the Province as at March 31, 2008, was $2.4 billion. The outstanding loans guaranteed 
and other contingencies amounted to $2.3 billion at March 31, 2008. 


Social Housing — Loan Insurance Agreements  


The Province is liable to indemnify and reimburse the Canada Mortgage and Housing Corporation 
for any net costs, including any environmental liabilities incurred as a result of project defaults, 
for all non-profit housing projects in the Provincial portfolio. At March 31, 2008, there were 
$8.0 billion of mortgage loans outstanding. 


Claims Against the Crown  


There are claims outstanding against the Crown arising from legal action, either in progress or 
threatened, in respect of Aboriginal land claims, breach of contract, damages to persons and property, 
and like items. At March 31, 2008, there were 72 claims outstanding against the Crown that were 
for amounts over $50 million. 


Canadian Blood Services 


The provincial and territorial governments of Canada have entered into a Canadian Blood Services 
Excess Insurance Captive Support Agreement (the “Captive Support Agreement”) with Canadian Blood 
Services (CBS) and Canadian Blood Services Captive Insurance Company Limited (CBSI), a wholly 
owned subsidiary of CBS established under the laws of British Columbia. Under the Captive Support 
Agreement, each government indemnifies CBSI for its pro rata share of any payments that CBSI 
becomes obliged to make under a comprehensive blood risks insurance policy it provides to CBS. 
The policy has an overall limit of $750 million, which may cover settlements, judgments and defence 
costs. The policy is in excess of, and secondary to, a $250 million comprehensive insurance policy 
underwritten by CBS Insurance Company Limited, a subsidiary of CBS domiciled in Bermuda. Given 
current populations, Ontario’s maximum potential liability under the Captive Support Agreement is 
approximately $376 million. The Province is not aware of any proceedings that could lead to a claim 
against it under the Captive Support Agreement. 







  Ontario’s Economic Outlook and Fiscal Plan 83 


Section F: Ontario’s Fiscal Plan 


MEDIUM-TERM FISCAL OUTLOOK 


Ontario’s medium-term fiscal outlook reflects the impact of the global economic downturn on 
Ontario’s revenues, as well as the immediate measures the government is taking to position Ontario 
to be more competitive, so families and businesses can take advantage of the next generation of jobs 
and growth.  


The government is currently projecting deficits of $14.1 billion in 2009–10, $12.2 billion in 2010–11 
and $9.7 billion in 2011–12. The Province is projected to return to a balanced budget no later than 
2015–16 by holding the average annual growth of core program expense to less than the average annual 
growth of revenue. 


Medium-Term Fiscal Plan and Outlook  Table 19 
($ Billions) 


 Interim Plan Outlook 
 2008–09 2009–10 2010–11 2011–12 


Total Revenue 93.4 96.0 103.6 104.4 
Expense     
Programs     
 Health Sector 40.7 42.6 45.2 47.4 
 Education Sector1 13.3 14.2 14.6 15.4 
 Postsecondary Education and Training Sector  6.1 6.6 6.6 6.4 
 Children’s and Social Services Sector 12.1 12.7 12.9 12.5 
 Justice Sector 3.8 3.9 4.4 4.5 
 Other Programs 12.4 19.6 21.1 15.7 


Total Programs 88.5 99.6 104.7 101.9 
Interest on Debt 8.9 9.3 9.9 11.1 


Total Expense 97.3 108.9 114.6 112.9 
Reserve – 1.2 1.2 1.2 


Surplus/(Deficit) (3.9) (14.1) (12.2) (9.7) 
1 Excludes Teachers’ Pension Plan. 
Note: Numbers may not add due to rounding. 


 
Total Provincial revenue is projected to increase from $93.4 billion in 2008–09 to $104.4 billion in 
2011–12 — an annual average growth rate of 3.8 per cent over this period. 


Total expense over the medium term is projected to increase from $97.3 billion in 2008–09 to 
$112.9 billion in 2011–12 — reflecting the immediate measures the government is taking in this 
Budget to protect and create jobs.  
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In recognition of the ongoing uncertainty in the global economic environment, the fiscal plan includes 
prudence in the form of a reserve of $1.2 billion each year. In addition, the fiscal plan also includes 
contingency funds totalling $3.4 billion in 2009–10 to provide flexibility to respond to the impact of 
further global economic challenges. 


Core Program Expense Table 20  
($ Billions) 


 Interim Plan Outlook 
 2008–09 2009–10 2010–11 2011–12 


Total Program Expense 88.5 99.6 104.7 101.9 
Less: Non-Core Program Expense     
 Pension Expense  1.7 2.3 2.9 3.7 
 Sales Tax Transitional Support – – 3.1 1.3 
 Labour Market and Skills Training Investments – 0.3 0.3 – 
 Infrastructure Investments1  – 3.2 3.4 0.5 


Total Non-Core Program Expense  1.7 5.8 9.7 5.5 


Total Core Program Expense  86.8 93.7 95.0 96.4 
1 Includes Provincial matching of federal short-term stimulus funding. 
Note: Numbers may not add due to rounding. 


 
A key element of the government’s plan to eliminate the deficit by 2015–16 is ensuring that core 
program expense growth is lower than growth in revenue. Excluding the impact of non-core program 
expense such as time-limited infrastructure investments and labour market and skills training funding, 
core Provincial program expense will only grow by an annual average rate of 3.6 per cent between    
2008–09 and 2011–12, which is lower than the 3.8 per cent growth projected for revenue over the 
same period. 


Non-core program expense totals $1.7 billion in 2008–09, $5.8 billion in 2009–10, $9.7 billion in 
2010–11 and $5.5 billion in 2011–12.  


 Pension expense increases from $1.7 billion in 2008–09 to $2.3 billion in 2009–10, to 
$2.9 billion in 2010–11 and $3.7 billion in 2011–12. These increases mainly reflect the accounting 
for the decline in the market value of pension fund assets in 2008. 


 Temporary relief of $3.1 billion in 2010–11 and $1.3 billion in 2011–12 is proposed for Ontarians 
in the form of a Sales Tax Transition Benefit, and for Ontario small businesses in the form of a 
Small Business Transition Credit to help ensure a smooth transition to the new sales tax 
system.  


 Spending on targeted labour market and skills training will increase by $0.3 billion in  
2009–10 and 2010–11 due to proposed enhancements to the Canada–Ontario Labour Market 
Agreement and Labour Market Development Agreement. This funding will support several new 
and expanded employment and training initiatives, including increased support for literacy and 
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basic skills training, an expansion of summer employment opportunities for youth, and enhanced 
support for newcomers to improve their employability and attachment to the labour market. 


 Infrastructure Investments totalling $3.2 billion in 2009–10, $3.4 billion in 2010–11 and 
$0.5 billion in 2011–12 will, in the short term, preserve and create jobs in Ontario, while making 
the infrastructure improvements necessary for economic growth in the future. 


KEY CHANGES SINCE THE 2008 ONTARIO BUDGET 


The 2008 Budget projected balanced budgets over the medium term. Since that time, however, 
the global economic downturn has significantly impacted Ontario’s economy and, in turn, Provincial 
revenues. The government is now projecting deficits of $3.9 billion in 2008–09, $14.1 billion in 
2009–10, and $12.2 billion in 2010–11. These deficits mainly reflect decreases in the revenue forecast 
resulting from the global economic downturn as well as the impact of time-limited investments the 
government is making in key priority areas such as infrastructure and skills training to help protect 
and create jobs. 


The following table provides an overview of key changes to the medium-term revenue and expense 
outlooks, and the reserve since the release of the 2008 Budget. 
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Impact of Key Changes to the Medium-Term Fiscal Outlook Since the 2008 Budget Table 21 
($ Billions) 


 
Interim  


2008–09 
Plan  


2009–10 
Outlook 


2010–11 
Surplus/(Deficit) as per 2008 Budget Fiscal Plan 0.0 0.0 0.0 
     
Total Revenue Changes Since 2008 Budget (3.5) (4.6) (0.1) 
    
Expense Changes Since 2008 Budget:    
 Changes to Core Program Expense    
 Investments in Children’s and Social Services 0.3 0.7 0.8 
 Investments in Health 0.2 0.0 0.3 
 Increased Education Funding 0.1 0.8 1.2 
 Investments in Justice 0.1 0.0 0.3 
 All Other Core Program Expense Changes  0.4 3.1 0.4 


 Total Change in Core Program Expense 1.2 4.7 3.0 
    
 Changes to Non-Core Program Expense    
 Infrastructure Investments1 – 3.2 3.4 
 Higher Pension Expense 0.0 0.8 1.5 
 Labour Market and Skills Training Investments – 0.3 0.3 
 Sales Tax Transitional Support – – 3.1 


 Total Change in Non-Core Program Expense 0.0 4.3 8.3 
 Change in Interest on Debt Expense (0.0) 0.3 0.8 


Total Expense Changes 1.1 9.3 12.1 
Change in Reserve (0.8) 0.2 0.0 


2009 Budget Surplus/(Deficit)  (3.9) (14.1) (12.2) 
1 Includes Provincial matching of federal short-term stimulus funding. 
Note: Numbers may not add due to rounding. 


 
Total revenue has decreased by $3.5 billion in 2008–09, $4.6 billion in 2009–10 and $0.1 billion in 
2010–11, mainly as a result of the challenges presented by the global economic downturn and the 
estimated impact of government policy decisions. Specific details of the revenue forecast can be found 
in Section D: Ontario’s Revenue Outlook.  


The majority of changes in Provincial program spending since the 2008 Budget are related to non-core 
program expense — mainly time-limited investments being made to protect and create jobs for 
Ontarians while also maintaining key public services. 
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Core program expense has increased by $1.2 billion in 2008–09, $4.7 billion in 2009–10 and 
$3.0 billion in 2010–11. Key changes include: 


 Increased spending in children’s and social services of $0.3 billion in 2008–09, $0.7 billion 
in 2009–10 and $0.8 billion in 2010–11. These are largely due to additional support for social 
assistance, including a further two per cent rate increase in 2009–10 and the accelerated phase-in of 
the Ontario Child Benefit.  


 An increase in health expense largely reflects higher projected Ontario Health Insurance Plan 
(OHIP) spending to provide health care services to Ontarians. 


 Total education spending, including the net expense of the Province’s school boards, will be 
$0.1 billion higher in 2008–09, $0.8 billion higher in 2009–10 and $1.2 billion higher in 2010–11. 
The increase in spending is primarily due to provincial grants to school boards to support improved 
student achievement, as well as salary increases for education sector staff that were planned for in 
the 2008 Budget to be offset from the Contingency Fund. 


 Justice expense increased by $0.1 billion in 2008–09, primarily for the Criminal Injuries 
Compensation Board, community safety and public inquiries. In 2010–11, the sector will also 
see an increase of approximately $0.3 billion, primarily for infrastructure investments. 


 All other core program expense changes of $0.4 billion in 2008–09, $3.1 billion in  
2009–10 and $0.4 billion in 2010–11 reflect various investments in key priority areas to help 
protect and create jobs, including maintaining contingency funds of $0.3 billion in 2008–09 
and $3.4 billion in 2009–10 in recognition of ongoing global economic uncertainty. 


Non-core program expense will increase by $4.3 billion in 2009–10 and $8.3 billion in 2010–11. 
These include: 


 Infrastructure Investments totalling $3.2 billion in 2009–10 and $3.4 billion in 2010–11 
reflect the importance of making substantial infrastructure investments in the short term that will 
not only preserve and create jobs in Ontario, but will also make the infrastructure improvements 
necessary for economic growth in the future. 


 Pension expense is $0.8 billion higher in 2009–10 and $1.5 billion higher in 2010–11 compared 
to what was projected at the time of the 2008 Budget. The increases mainly reflect the accounting 
for the decline in the market value of pension fund assets in 2008. 


 Labour Market and Skills Training Investments will increase by $0.3 billion in 2009–10 
and 2010–11 due to proposed enhancements to the Canada–Ontario Labour Market Agreement 
and the Labour Market Development Agreement. This funding will support several new and 
expanded employment and training initiatives, including increased support for literacy and basic 
skills training, an expansion of summer employment opportunities for youth, and enhanced support 
for newcomers to improve their employability and attachment to the labour market. 
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 Temporary relief of $3.1 billion in 2010–11 is proposed for Ontarians in the form of a Sales Tax 
Transition Benefit, and for Ontario small businesses in the form of a Small Business 
Transition Credit to help ensure a smooth transition to the new sales tax system.  


Interest on Debt increases by $0.3 billion in 2009–10 and $0.8 billion in 2010–11, mainly from 
higher borrowings to fund the projected deficits and net investments in capital assets. 


The $0.8 billion reserve in 2008–09, included to protect the fiscal plan against adverse changes in the 
Province’s fiscal outlook, was used to offset the effects of slower economic growth on the Province’s 
fiscal performance. The 2009–10 reserve has been increased to $1.2 billion from the 2008 Budget, in 
recognition of the increased uncertainty arising from the deteriorating global economic outlook. 


THE PLAN TO ELIMINATE THE DEFICIT 


When the government took office in 2003, it inherited a hidden fiscal deficit of $5.5 billion as well as 
deficits in key areas such as health care, education and infrastructure. The challenges were significant. 
But, over the last five years, the government has made major investments in the public services that 
matter most to Ontarians, while eliminating the fiscal deficit in less than three years.  


Since the fall of 2008, 
the Ontario economy has 
experienced the effects of global 
economic challenges, resulting in 
significant revenue declines. 
The government is now 
projecting a $3.9 billion deficit in 
2008–09. The global economic 
crisis continues to affect Ontario 
in the short term, resulting in a 
projected deficit of $14.1 billion 
in 2009–10. 


Similar to 2008–09, Ontario’s 
deficit relative to the size of its 
economy in 2009–10, at 2.4 per cent, is low among industrialized jurisdictions impacted by the global 
economic crisis. This reflects the government’s commitment to preserve vital services and to protect 
and create jobs through focused and timely investments in areas such as infrastructure and skills 
training, while continuing to prudently manage the Province’s finances. 


The Fiscal Transparency and Accountability Act, 2004 requires the government to outline a recovery plan 
to balance the budget.  


Jurisdictional Comparison:
2009–10 Deficit-to-GDP
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The government’s recovery plan 
will steadily reduce the Provincial 
deficit from the $14.1 billion 
forecasted in 2009–10 to a 
balanced budget no later than 
2015–16. 


Key elements of the 
government’s fiscal plan to 
eliminate the deficit by 2015–16 
include: 


 holding the average 
annual rate of growth in core 
program expense to less than the average annual rate of growth in total revenue over the medium 
term and throughout the period of the recovery plan; 


 adopting efficiency practices and managing overall expenditures, including a $1.0 billion efficiency 
target in 2011–12; 


 promoting principled and sustainable federal–provincial fiscal arrangements; 


 maintaining a prudent debt-to-GDP ratio; and 


 maintaining a cautious and prudent fiscal plan, including contingency funds and a reserve. 


Adopting efficiency practices and managing overall expenditures are key to achieving a balanced budget. 
Excluding the impact of non-core program expense such as time-limited infrastructure investments and 
other funding for immediate measures to protect and create jobs, core Provincial program expense is 
expected to grow by 3.6 per cent a year on average between 2008–09 and 2011–12 — lower than the 
3.8 per cent annual average growth forecast for revenue over the same period. 


Past experience indicates Ontario has always recovered from economic downturns and returned 
to long-term trend real gross domestic product (GDP) growth. The fiscal recovery plan is based on 
the forecast that the Ontario economy will recover to its historical trend GDP in 2015–16, with 
Ontario’s real GDP growth averaging 3.8 per cent and nominal GDP growth averaging 5.6 per cent 
over the 2012 to 2016 period. Consistent with these GDP planning data, revenue growth is projected 
to increase to an average annual rate of 4.6 per cent between 2011–12 and 2015–16. Growth in the 
Ontario economy and revenue alone, however, cannot bring the Province back to balance — program 
expense must also grow at a sustainable rate, and must grow at a rate less than the average annual 
growth in revenue. For this reason, during this same period, program expense growth will be held 
to an average annual growth rate of 2.3 per cent in order to achieve balance while protecting core 
public services.  


Ontario’s Plan to Eliminate the Deficit Chart 14
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Ontario’s Fiscal Recovery Plan  Table 22 
($ Billions) 


 Plan Medium-Term Outlook Extended Outlook 
 2009–10  2010–11  2011–12 2012–13 2013–14 2014–15 2015–16 


Revenue  96.0  103.6  104.4 109.3 114.3 119.6 125.2 
Expense         
 Programs  99.6  104.7  101.9 104.2 106.6 109.0 111.5  
 Interest on Debt  9.3  9.9  11.1 11.6 12.0 12.2 12.2  


Total Expense  108.9  114.6  112.9 115.8 118.5 121.2 123.7  
Reserve  1.2  1.2  1.2 1.5 1.5 1.5 1.5  


Surplus/(Deficit)  (14.1) (12.2) (9.7) (8.0) (5.8) (3.1) 0.0  
Note: Numbers may not add due to rounding. 


FISCAL PRUDENCE 


In addition to maintaining a prudent approach in response to the impacts of the global economic 
downturn, the fiscal plan includes other key elements of prudence each year to help protect the 
government’s overall fiscal objectives and contribute to the achievement of fiscal targets.  


In keeping with sound fiscal practices, the Province’s revenue outlook is based on prudent economic 
assumptions.  


Consistent with requirements under the Fiscal Transparency and Accountability Act, 2004, the fiscal plan 
incorporates prudence in the form of a reserve to protect the fiscal outlook against adverse changes in 
the Province’s revenue and expense, including those resulting from changes in Ontario’s economic 
performance. The fiscal plan includes a reserve of $1.2 billion each year over the medium term, and 
$1.5 billion each year over the extended outlook. The reserve is larger for the extended outlook period 
to reflect the uncertain nature of longer-term revenue and expense projections. 


The fiscal plan also includes contingency funds (both operating and capital) totalling $3.4 billion in 
2009–10 to help mitigate expense risks that may otherwise have a negative impact on results. The level 
of the 2009–10 contingency funds — set at about three per cent of total expense — reflects the 
unusual degree of economic and fiscal uncertainty in 2009–10.  
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RISKS AND THE FISCAL OUTLOOK 


The fiscal outlook for each fiscal year is subject to change and reflects a continuum of information that 
begins with the Budget and ends with the Public Accounts. As new information affecting the economic, 
revenue and expense assumptions arises throughout the year, the fiscal forecast changes. For example, 
the 2008 Budget forecasted real GDP growth of 1.1 per cent in 2008. However, since then, 2008 real 
GDP has declined by 0.4 per cent, or 1.5 percentage points, compared to the 2008 Budget forecast. 
Given the current global economic uncertainty, it is important to note that the forecast presented in 
economic and fiscal updates, including this Budget, represents a point in time along this continuum and 
is based on the best available information at that time. 


The revenue forecast includes assumptions about tax-return filings and growth of key factors such as 
wages, salaries, disposable income and housing prices. It also takes into account current federal–
provincial funding arrangements and funding formulas for major health and social transfers. Developing 
revenue estimates also requires highly detailed economic forecasts, which include assumptions about 
factors such as the U.S. economic outlook, Canadian dollar exchange rate, oil prices and economic 
growth in the rest of Canada.  


Variances from revenue estimates arise due to inherent uncertainties involved in predicting the future 
and lags in information flows. A variance in any of the key factors underlying the revenue assumptions 
could result in a change to the revenue forecast, as was observed in 2008–09 when unforeseen changes 
in the economic outlook contributed to a $3.5 billion decline in revenue. 


The total expense forecast includes assumptions about program growth and demands, as well as 
additional planned spending in key priority areas. As many ministries’ expense forecasts are based 
on assumptions about utilization, enrolment and caseloads for government programs and services, 
a change in these factors could affect total expense — causing changes in the Province’s overall 
fiscal performance.  


It is due to this type of uncertainty that the fiscal plan includes a revenue forecast based on prudent 
economic assumptions, contingency funds and a reserve. These forms of prudence exist to help offset 
any negative impact to the fiscal plan that could result from even a small variance in the revenue and 
expense forecast. 


As the factors and assumptions comprising the revenue and expense forecasts interact and shift, fiscal 
and economic updates at various times of the fiscal cycle may include adjustments to the revenue and 
expense forecasts to reflect these changes. Updates such as those provided in this Budget are based on 
the best available information, and provide transparency around the changes to the fiscal forecast and 
information on key risks and sensitivities that may affect the fiscal plan. 
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Section G: Accountability, Transparency and Financial Management 


The government is committed to enhancing accountability, strengthening transparency and improving 
financial management. The Fiscal Transparency and Accountability Act, 2004 sets standards for how the 
Province presents financial reports to Ontarians. With this Budget, the Province is introducing a 
number of improvements to further strengthen accountability and transparency in its financial 
reporting, and enhance its financial management.  


Investments in Tangible Capital Assets  


In response to changes in Public Sector Accounting Board (PSAB) standards, the government began 
accounting for investments in land, buildings and transportation infrastructure as tangible capital assets 
in 2003. Since the adoption of this accounting treatment, investments in depreciable assets, including 
provincial buildings, roads and bridges have been amortized to expenses over their estimated useful 
lives instead of being expensed in the years they were purchased or constructed. Starting in the  
2009–10 fiscal year, this policy is being extended to building leasehold improvements, assets acquired 
through capital leases and other tangible capital assets owned by the Province, including vehicles, 
aircraft, and information technology infrastructure and systems. 


In addition, starting with the Province’s 2009–10 fiscal year, the government is modifying its existing 
tangible capital asset accounting policy to include interest costs incurred during construction as part of 
the cost of constructing assets. With the adoption of this accounting treatment, interest costs incurred 
during construction will be amortized over the estimated useful lives of tangible capital assets along 
with other costs of construction rather than being expensed during the period of construction. 


Municipalities and school boards in Ontario will also be adopting tangible capital asset accounting 
consistent with a recent change in PSAB standards for local governments. The government has been 
working closely with its municipal and school board partners on the transition to these new accounting 
standards. With the introduction of these changes, the government is proposing amendments to the 
Education Act, Municipal Act, 2001 and City of Toronto Act, 2006 to improve consistency in public-sector 
financial reporting and better align financial accountability structures. For municipalities, changes to 
legislation will be proposed to meet new PSAB standards while maintaining current financial 
accountability provisions. For school boards, changes will be proposed in the Education Act to modernize 
the financial accountability framework and improve consistency with provincial financial reporting. 
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Interjurisdictional Joint Working Group 


It is important that government accounting standards support fiscal accountability, transparency and 
sound public policy decision-making. To better align the development of accounting standards with 
these public policy objectives, a Joint Working Group of representatives from Ontario, the federal 
government and other provinces has been meeting with PSAB representatives for over a year. 
The Joint Working Group reviewed: 


 the consistency of PSAB’s conceptual accounting framework with sound public policy decision-
making, fiscal accountability and public understanding of government financial information; 


 the nature of PSAB’s governance structure and its standard-setting process; and 


 changes in government accounting standards proposed by PSAB for financial instruments, 
government transfers, government business enterprises and broader public sector organizations. 


Following this extensive collaboration, the Joint Working Group provided its recommendations to 
PSAB and the Accounting Standards Oversight Council (AcSOC) in January 2009. The PSAB and 
AcSOC are currently reviewing the Joint Working Group’s recommendations. 


Consolidation of Hospitals, School Boards and Colleges 


The government provides over $30 billion annually to Ontario hospitals, school boards and colleges. 
To comply with PSAB standards, the government began including the financial results of these 
organizations on a one-line basis with those of the Province, starting with the 2006 Budget and  
2005–06 annual financial statements. 


In January 2009, PSAB extended the transition period for the consolidation of these organizations on 
a line-by-line basis by one year. In the government’s view, a one-line consolidation format for these 
sectors best represents the bottom-line fiscal accountability of these organizations to the Province for 
managing these public funds. It provides a more easily understood presentation of financial results and 
better respects the fiscal accountability of school boards, hospital boards and boards of governors of 
colleges to the communities they serve. 


In its recent report, the interjurisdictional Joint Working Group recommended that PSAB consider 
amending its existing accounting standard to permit a one-line net expense presentation for inclusion 
of the financial results of these major public-sector organizations in government financial statements. 
The PSAB is currently reviewing the Joint Working Group’s recommendations. 
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Financial Management Improvements  


As part of continuing efforts to improve the financial management of provincial accounts receivable, 
the government is proposing an amendment to the Financial Administration Act to ensure the recognition 
of uncollectible accounts is consistent with the Province’s accounting policies as set out in the Public 
Accounts and to clarify that any future obligations to a debtor continue to be eligible for offsets against 
any outstanding uncollectible amounts. 


To effect the change in accounting policy to include interest during construction as part of the cost of 
constructing assets, the government is proposing to further amend the Financial Administration Act to add 
a new class of non-cash expenses that requires statutory authority. 


To strengthen financial management of fees and other charges, the government is proposing to amend 
the Treasury Board Act, 1991 to clarify that Treasury Board of Cabinet may require Ministers to seek 
Board approval before exercising their powers related to fees or other charges. 


The government will also introduce amendments to the Interim Appropriation for 2009–2010 Act, 


2008 and introduce the Supplementary Interim Appropriation for 2009–2010 Act, 2009, proposing the 
authorization of government spending for 2009–10 before the enactment of supply for 2009–10. 


In addition, to strengthen rights of access to financial information from organizations included in the 
Public Accounts of the Province, the government is proposing to amend the Ministry of Treasury and 
Economics Act. 
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Section H: Details of Ontario’s Finances 


This section provides information on the Province’s historical performance, key fiscal indicators, as 
well as details on Ontario’s fiscal plan and outlook. 


 


 


Medium-Term Fiscal Plan and Outlook  Table 23 
($ Billions) 


Interim Plan Outlook 
 2008–09 2009–10 2010–11 2011–12 


Revenue 93.4 96.0 103.6 104.4 
Expense     
 Programs 88.5 99.6 104.7 101.9 
 Interest on Debt1 8.9 9.3 9.9 11.1 


Total Expense 97.3 108.9 114.6 112.9 
Reserve – 1.2 1.2 1.2 


Surplus/(Deficit) (3.9) (14.1) (12.2) (9.7) 


Net Debt2 149.4 169.8 189.5 205.4 
Accumulated Deficit2 109.5 123.6 135.8 145.5 
1 Interest on debt expense is net of interest capitalized during construction of tangible capital assets of $0.1 billion in 2009–10, 


$0.3 billion in 2010–11, and $0.5 billion in 2011–12. 
2 Net Debt is calculated as the difference between liabilities and financial assets. The annual change in Net Debt is equal to the 


surplus/deficit of the Province plus the change in tangible capital assets; the change in net assets of hospitals, school boards and 
colleges; and the change in the fair value of the Ontario Nuclear Funds. Accumulated Deficit is calculated as the difference between 
liabilities and total assets, including tangible capital assets and net assets of hospitals, school boards and colleges. The annual 
change in the Accumulated Deficit is equal to the surplus/deficit plus the change in the fair value of the Ontario Nuclear Funds. 


Note: Numbers may not add due to rounding. 
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Revenue Table 24 
($ Millions) 


 2005–06 2006–07 
Actual 


2007–08 
Interim 


2008–09 
Plan 


2009–10 
Taxation Revenue      
Personal Income Tax 21,041 23,655 24,538 25,574 25,170 
Retail Sales Tax 15,554 16,228 16,976 17,453 17,600 
Corporations Tax 9,984 10,845 12,990 8,603 8,518 
Employer Health Tax 4,197 4,371 4,605 4,664 4,687 
Ontario Health Premium 2,350 2,589 2,713 2,799 2,829 
Gasoline Tax 2,281 2,310 2,360 2,353 2,367 
Land Transfer Tax 1,159 1,197 1,363 1,051 895 
Tobacco Tax 1,379 1,236 1,127 1,041 995 
Fuel Tax 729 723 733 716 732 
Electricity Payments-In-Lieu of Taxes 951 757 546 816 685 
Other Taxes 292 399 481 373 378 
 59,917 64,310 68,432 65,443 64,856 
Government of Canada      
Canada Health Transfer 7,148 7,702 8,487 8,881 9,722 
Canada Social Transfer 3,324 3,478 3,778 4,081 4,213 
Equalization – – – – 347 
Infrastructure Programs 285 191 207 168 1,746 
Labour Market Programs 127 289 664 863 1,193 
Social Housing 520 532 525 514 509 
Wait Times Reduction Fund 243 467 468 235 97 
Other Federal Payments 1,604 1,377 2,468 1,823 1,419 
 13,251 14,036 16,597 16,565 19,246 
Income from Investment in Government Business Enterprises      
Ontario Lottery and Gaming Corporation 2,027 1,945 1,857 1,895 1,966 
Liquor Control Board of Ontario 1,197 1,307 1,374 1,410 1,326 
Ontario Power Generation Inc. and Hydro One Inc. 1,107 947 1,214 615 983 
Other Government Enterprises (23) (3) (8) (11) (8) 
 4,308 4,196 4,437 3,909 4,267 
Other Non-Tax Revenue      
Reimbursements 1,295 1,415 1,464 1,365 1,297 
Vehicle and Driver Registration Fees 763 970 1,051 1,044 1,065 
Electricity Debt Retirement Charge 1,021 991 982 968 955 
Power Sales 779 863 929 936 964 
Sales and Rentals 465 1,108 553 609 619 
Other Fees and Licences 550 624 668 656 815 
Liquor Licence Revenue 516 467 475 458 457 
Net Reduction of Power Purchase Contract Liability 396 412 398 373 348 
Royalties 191 215 193 197 211 
Miscellaneous Other Non-Tax Revenue 773 790 943 904 880 
 6,749 7,855 7,656 7,510 7,611 


Total Revenue 84,225 90,397 97,122 93,427 95,980 
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Total Expense Table 25 
($ Millions) 


Ministry Expense 2005–06 2006–07 
Actual 


2007–08 
Interim 


2008–09 
Plan 


2009–10 
Aboriginal Affairs1 50 25 33 55.1 71.1 
Agriculture, Food and Rural Affairs1 861 796 731 899.9 1,116.1 
Attorney General 1,282 1,343 1,648 1,681.3 1,650.8 
Board of Internal Economy 150 163 257 198.3 173.3 
Children and Youth Services 3,284 3,277 3,733 4,102.3 4,406.5 
Citizenship and Immigration 89 112 90 88.5 106.7 
Community and Social Services 6,714 7,178 7,544 8,003.1 8,327.3 
Community Safety and Correctional Services 1,728 1,856 1,982 2,146.6 2,260.0 
Culture1 478 414 350 363.9 476.7 
Economic Development1 136 151 242 195.6 326.8 
Education1 440 423 446 445.5 492.9 
 School Boards’ Net Expense 10,886 11,290 11,830 12,839.9 13,693.5 
Energy and Infrastructure1 325 525 401 343.1 764.7 
Environment1 274 314 349 365.6 367.2 
Executive Offices 31 37 36 35.6 35.9 
Finance1 578 564 455 571.4 669.6 
Francophone Affairs, Office of 4 4 5 5.5 5.1 
Government Services1 749 978 950 1,093.1 1,313.4 
Health and Long-Term Care 17,797 19,119 20,373 21,776.0 22,955.4 
 Hospitals’ Net Expense 14,816 16,145 17,381 18,567.4 19,214.4 
Health Promotion 290 391 364 379.0 395.9 
International Trade and Investment 40 48 55 67.2 72.2 
Labour 141 146 170 167.0 174.1 
Municipal Affairs and Housing1 926 843 744 751.7 703.9 
Natural Resources 626 731 794 788.6 788.2 
Northern Development and Mines 332 314 341 349.9 378.4 
Research and Innovation1 332 316 301 313.5 482.7 
Revenue 442 563 554 593.1 821.2 
Small Business and Consumer Services 39 39 46 47.1 48.8 
Tourism 210 204 234 183.4 216.4 
Training, Colleges and Universities1 3,509 4,115 4,384 4,657.6 4,736.7 
 Colleges’ Net Expense1 1,185 1,273 1,403 1,445.7 1,549.5 
Transportation1 1,795 1,787 1,892 2,032.1 2,112.6 
Interest on Debt2 9,019 8,831 8,914 8,854.0 9,301.0 
Other Expense1 4,369 3,813 7,490 2,909.6 9,821.1 
Year-End Savings3 – – – – (1,150.0) 
Total Expense 83,927 88,128 96,522 97,317.1 108,880.0 
1 Details on other ministry expense can be found in Table 26, Other Expense.  
2 Interest on debt is net of interest capitalized during construction of tangible capital assets of $78 million in 2009–10. 
3 As in past years, the Year-End Savings provision reflects anticipated underspending that has historically arisen at year-end due to factors 


such as program efficiencies, and changes in project startups and implementation plans. 
Note: Numbers may not add due to rounding. 
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Other Expense Table 26 
($ Millions) 


Ministry Expense 2005–06 2006–07 
Actual 


2007–08 
Interim 


2008–09 
Plan 


2009–10 
Aboriginal Affairs      
 One-Time Expense for the First Nations Gaming 


Agreement 
– – 201 – – 


Agriculture, Food and Rural Affairs      
 One-Time Extraordinary Assistance 125 259 274 – – 
 Time-Limited Assistance 157 19 76 15.7 164.0 
Culture      
 One-Time Investments – – 57 – – 
Economic Development       
 One-Time Investments – – 152 – – 
Education      
 Teachers’ Pension Plan1 295 345 342 49.0 259.0 
Energy and Infrastructure       
 Capital Contingency Fund – – – – 200.0 
 One-Time Investments in Municipal Infrastructure  – 140 450 – – 
 Time-Limited Investments in Infrastructure – – – – 2,647.3 
Environment      
 One-Time Investments – – – 68.5 – 
Finance      
 Investing in Ontario Act Investments  – – 1,149 – – 
 Ontario Municipal Partnership Fund 714 758 907 905.4 782.9 
 Operating Contingency Fund – – – 250.0 3,210.0 
 Power Purchases 803 863 929 936.0 964.1 
Government Services      
 Pension and Other Employee Future Benefits 729 557 531 685.0 932.0 
Municipal Affairs and Housing      
 One-Time Investment in Municipal Social Housing Stock – – 100 – 352.2 
Research and Innovation      
 One-Time Investments – – 87 – 20.0 
Training, Colleges and Universities      
 Time-Limited Investments – Training, Colleges and 


Universities 
– – 699 – 212.4 


 Time-Limited Investments – Colleges’ Net Expense – – – – 77.3 
Transportation      
 One-Time Transit and Infrastructure Investments 1,546 872 1,536 – – 


Total Other Expense 4,369 3,813 7,490 2,909.6 9,821.1 
1 Numbers reflect PSAB pension expense. Ontario's matching contributions to the plan grow from $740 million in 2005–06 to $1,070 million 


in 2008–09 and $1,249 million in 2009–10. 
Note: Numbers may not add due to rounding. 


    







  Ontario’s Economic Outlook and Fiscal Plan 99 


Infrastructure Expenditures Table 27  
($ Millions) 


2009–10 Plan 2010–11 Plan 


Sector 


Total 
Infrastructure 
Expenditures  


2008–09 Interim 
Investment in 
Capital Assets 


Transfers and 
Other Expenditures 
on Infrastructure1 


Total 
Infrastructure 
Expenditures 


Total 
Infrastructure 
Expenditures 


Transportation      
 Transit 1,204.0 1,316.0 371.1 1,687.1 1,505.9 
 Highway Construction 1,460.7 1,718.3 0.0 1,718.3 2,034.2 
 Windsor Gateway 157.3 186.9 60.2 247.1 715.0 
 Other Transportation2 375.8 524.5 51.5 576.0 558.9 
Health      
 Hospitals 1,753.2 2,542.8 0.0 2,542.8 3,438.0 
 Other Health 325.5 468.2 166.4 634.6 474.3 
Education      
 School Boards 1,413.6 1,473.6 30.0 1,503.6 1,608.1 
 Colleges 276.6 239.9 0.0 239.9 248.1 
 Universities 50.0 0.0 105.6 105.6 72.7 
Water/Environment 285.4 37.1 221.9 259.0 274.2 
Municipal and Local 


Infrastructure3 
267.9 19.5 399.0 418.5 431.5 


Justice 393.9 318.6 37.1 355.6 819.3 
Other 572.5 1,066.1 810.9 1,877.0 2,350.4 
New Short-Term 


Stimulus Investments 
0.0 702.0 2,728.6 3,430.6 3,449.8 


Total 8,536.3 10,613.5 4,982.2 15,595.7 17,980.3 
Less: Other Partner 


Funding4 
706.5 501.0 0.0 501.0 526.0 


Total Excluding Partner 
Funding 


7,829.8 10,112.5 4,982.2 15,094.7 17,454.3 


Less: Flow-Throughs5 215.4 613.3 1,776.7 2,390.0 2,693.2 


Total Provincial 
Expenditure 


7,614.4 9,499.2 3,205.5 12,704.7 14,761.1 


1  Mainly consists of transfers for capital purposes to municipalities and universities, and expenditures for capital repairs. These expenditures 
are included in the Province’s total expense in Table 25. 


2  Other transportation includes planning activities, property acquisition, and other infrastructure programs (e.g., municipal/local 
roads/remote airports). 


3  Municipal and local water and wastewater infrastructure investments are included in the Water/Environment sector. 
4  Third-party contributions to capital investment in the consolidated sectors (schools, colleges and hospitals). 
5 Mostly federal government transfers for capital investments. 
Note: Numbers may not add due to rounding. 
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Ten-Year Review of Selected Financial and Economic Statistics  
($ Millions) 


 2000–01 
 


2001–02 
 


2002–031 
Financial Transactions    
Revenue 66,294 66,534 68,891 
Expense    
 Programs 53,519 55,822 59,080 
 Interest on Debt 10,873 10,337 9,694 


Total Expense 64,392 66,159 68,774 
Reserve – – – 


Surplus/(Deficit) 1,902 375 117 


Net Debt3,4 132,496 132,121 132,647 
Accumulated Deficit5 132,496 132,121 118,705 


Gross Domestic Product (GDP) at Market Prices 440,759 453,701 477,763 
Personal Income 347,653 361,187 369,420 


Population — July (000s) 11,683 11,897 12,091 
Net Debt per Capita (dollars) 11,341 11,106 10,971 
Personal Income per Capita (dollars) 29,756 30,360 30,553 


Total Expense as a per cent of GDP 14.6 14.6 14.4 
Interest on Debt as a per cent of Revenue 16.4 15.5 14.1 
Net Debt as a per cent of GDP 30.1 29.1 27.8 
Accumulated Deficit as a per cent of GDP 30.1 29.1 24.8 
1  Starting in 2002–03, investments in major tangible capital assets owned by the Province (land, buildings, and transportation infrastructure) 


have been capitalized and amortized to expense over their useful lives. Starting in 2009–10, investments in minor tangible capital assets 
owned by the Province (information technology infrastructure and systems, vehicles and marine fleet and aircraft) will also be capitalized 
and amortized to expense. All capital assets owned by consolidated organizations are being accounted for in a similar manner. 


2  Starting in 2005–06, the Province’s financial reporting was expanded to include hospitals, school boards and colleges using one-line 
consolidation. Total expense prior to 2005–06 has not been restated to reflect expanded reporting. 


3  Net Debt is calculated as the difference between liabilities and financial assets. The annual change in Net Debt is equal to the 
surplus/deficit of the Province plus the change in tangible capital assets; the change in net assets of hospitals, school boards and colleges; 
and, effective April 1, 2007, the change in the fair value of the Ontario Nuclear Funds. 


4 Net Debt is restated in 2003–04, 2004–05 and 2005–06 to reflect the value of hydro corridor lands transferred to the Province from 
Hydro One Inc. 


5 Accumulated Deficit is calculated as the difference between liabilities and total assets, including tangible capital assets and net assets 
of hospitals, school boards and colleges. The annual change in the Accumulated Deficit is equal to the surplus/deficit plus, effective 
April 1, 2007, the change in the fair value of the Ontario Nuclear Funds. For fiscal 2005–06, the change in the Accumulated Deficit includes 
the opening combined net assets of hospitals, school boards and colleges that were recognized upon consolidation of these Broader Public 
Sector entities. For fiscal 2006–07, the change in the Accumulated Deficit includes an adjustment to the unfunded liability of the Ontario 
Electricity Financial Corporation made at the beginning of the year. For fiscal 2007–08, a $1.2 billion decrease in the Accumulated Deficit is 
made up of $0.6 billion in the Province’s operating surplus, with the remainder resulting from a change in accounting policy. Under this 
change, Ontario Nuclear Funds Agreement funds are reported at fair value on Ontario Power Generation Inc. books and, upon consolidation, 
on the Province’s consolidated financial statements. 


Sources: Ontario Ministry of Finance and Statistics Canada.  
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 Table 28 
 


2003–04 2004–05 2005–062 2006–07 
Actual 


2007–08 
Interim 


2008–09 
Plan 


2009–101 
       


68,400 77,841 84,225 90,397 97,122 93,427 95,980 
       


64,279 70,028 74,908 79,297 87,608 88,463 99,579 
9,604 9,368 9,019 8,831 8,914 8,854 9,301 


73,883 79,396 83,927 88,128 96,522 97,317 108,880 
– – – – – – 1,200 


(5,483) (1,555) 298 2,269 600 (3,890) (14,100) 


138,816 140,921 141,928 141,100 142,418 149,357 169,830 
124,188 125,743 109,155 106,776 105,617 109,507 123,607 


493,081 516,106 536,844 559,778 584,957 594,962 580,703 
381,127 400,994 419,078 441,338 464,257 483,344 486,138 


12,242 12,391 12,528 12,665 12,794 12,929 13,051 
11,339 11,373 11,328 11,141 11,132 11,552 13,013 
31,132 32,363 33,450 34,846 36,288 37,384 37,250 


15.0 15.4 15.6 15.7 16.5 16.4 18.7 
14.0 12.0 10.7 9.8 9.2 9.5 9.7 
28.2 27.3 26.4 25.2 24.3 25.1 29.2 
25.2 24.4 20.3 19.1 18.1 18.4 21.3 


 


Composition of Revenue
2009–10


Retail
Sales Tax


18% $17.6B


Personal 
Income Tax
26% $25.2B


Employer Health Tax
5% $4.7B


Corporations Tax
9% $8.5B


Gasoline and Fuel Taxes
3% $3.1B


Other Taxes
3% $3.0B


Other Non-Tax Revenue
8% $7.6B


Income from
Government Enterprises


4% $4.3BOntario Health Premium
3% $2.8B


Federal Payments
20% $19.2B


Note: Numbers may not add due to rounding.


Chart 15







102 2009 Ontario Budget 


 


 


 


 


 


 


 


 


 


 


 


Postsecondary Education 
and Training Sector


6%  $6.6B


Interest on Debt
9%  $9.3B


Justice Sector
4%  $3.9B


Children’s and Social 
Services Sector


12%  $12.7B


Other Programs
18%  $19.6B


1 Excludes Teachers’ Pension Plan.
Note: Numbers may not add due to rounding.


Education Sector1


13%  $14.2B


Composition of Total Expense
2009–10


Chart 16


Health Sector
39%  $42.6B


Postsecondary Education 
and Training Sector


7%  $6.6B


Justice Sector
4%  $3.9B


Health Sector
43%  $42.6B


Other Programs
20%  $19.6BEducation Sector2


14%  $14.2B


Composition of Program Expense1


2009–10
Chart 17


1 Program expense equals total 
expense minus interest on debt.


2 Excludes Teachers’ Pension Plan.
Note: Numbers may not add due to rounding.


Children’s and Social 
Services Sector


13%  $12.7B
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Support from Gaming for Health Care, the Ontario Trillium Foundation 
and Communities 


Provincial proceeds from gaming activities continue to support Provincial priorities, including the 
operation and support of hospitals, charities, amateur sports, communities and the agricultural sector. 


Support for Health Care, Charities, and Problem Gambling and Related Programs  Table 29 
($ Millions) 


 Interim  
2008–09 


Plan 
 2009–10 


Revenue from Lotteries, Charity Casinos and Slot Machines at Racetracks:   
 Operation of Hospitals 1,567 1,634 
 Ontario Trillium Foundation 110 120 
 Problem Gambling and Related Programs 39 40 
 Ontario Amateur Sports 10 10 
Revenue from Commercial Casinos:   
 General Government Priorities 169 162 


Total  1,895 1,966 
Sources: Ontario Ministries of Energy and Infrastructure, and Finance. 


Revenue from Lotteries, Charity Casinos and Slot Machines at Racetracks 


The Ontario Lottery and Gaming Corporation Act, 1999 requires that net Provincial revenue generated from 
lotteries, charity casinos and racetrack slot machines support services such as the operation of hospitals, 
problem gambling and related programs, amateur sports, and funding for charitable and not-for-profit 
organizations through the Ontario Trillium Foundation. 


An estimated $1,634 million in net revenue from lotteries, charity casinos and slot machines at 
racetracks will be applied to support the operation of hospitals in 2009–10.   


In 2009–10, the Ontario Trillium Foundation will receive $120 million to help build strong and healthy 
communities through contributions to charitable and not-for-profit organizations in the arts and 
culture, sports and recreation, human and social services, and environment sectors. 


Two per cent of gross slot-machine revenue, estimated at $40 million for 2009–10, is allocated for 
problem gambling prevention, treatment and research programs. 


The Quest for Gold lottery will provide an estimated $10 million in 2009–10 for direct financial 
support to Ontario’s high-performance amateur athletes.  
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Benefits from Commercial Casinos 


In 2009–10, net Provincial revenue from commercial casinos, estimated at $162 million, will be used 
to support general government priorities, including health care, education and public infrastructure. 
In addition to the support for general government priorities, commercial casino operations support 
approximately 11,600 direct jobs in Ontario and provide vital tourism and economic development 
attractions for their respective communities. 


Other Beneficiaries of Charity Casinos and Slot Machines at Racetracks 


Approximately 20 per cent 
of gross revenue from slot 
machines at racetracks is used 
to promote the economic 
growth of the horse-racing 
industry. Since 1998, this 
initiative has provided over 
$2.6 billion to the horse-
racing industry in Ontario, 
a key component of the 
Province’s agricultural sector. For 2009–10, additional support is estimated at $349 million. 


A portion of gross slot-machine revenue, estimated at $81 million in 2009–10, will be provided to 
municipalities that host charity casinos and slot operations at racetracks. These revenues will help offset 
local infrastructure and service costs. 


Support for Agricultural Sector and Municipalities Table 30 
($ Millions) 


 
Interim 


2008–09 
Plan  


2009–10 
Agricultural Sector1 345 349 
Municipalities 79 81 


Total  424 430 
1 The agricultural sector’s share of racetrack slot-machine revenue and municipalities’ 


share of slot-machine revenue from charity casinos or racetrack slot facilities is 
received directly from the Ontario Lottery and Gaming Corporation. 


Source: Ontario Ministry of Energy and Infrastructure. 
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INTRODUCTION 


The McGuinty government is proposing a comprehensive package of changes to Ontario’s tax and 
pension systems. These proposed changes, if approved by the legislature, would strengthen the 
foundation for job creation and economic growth and improve fairness and transparency. 


The Budget proposes to: 


 fundamentally reform Ontario’s tax system to help position Ontario for the next generation of 
economic growth and prosperity by: 


 implementing a single sales tax on July 1, 2010 to further strengthen Ontario’s economic 
growth and tax competitiveness; 


 providing $10.6 billion in tax relief to people over three years to help consumers through 
the transition to a single sales tax and to provide ongoing tax reductions through the 
Personal Income Tax (PIT) system; and 


 providing $4.5 billion in business tax relief over three years that includes reducing the 
Corporate Income Tax (CIT) rate to 10 per cent over three years, cutting the small 
business CIT rate and exempting more small and medium-sized businesses from the 
Corporate Minimum Tax (CMT); 


 provide targeted tax incentives to support innovation, the entertainment and creative cluster and 
skills training; 


 move forward on reforming Ontario’s pension system by: 


 implementing measures to provide temporary solvency funding relief for defined benefit 
pension plans while helping to ensure greater transparency and security of pension benefits; and 


 laying out a framework for strengthening Ontario’s pension system, including measures to 
modernize pension regulations. 
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TAX REFORM MEASURES 


Sales Tax Reform 
Structure and Tax Rate 


It is proposed that, starting July 1, 2010, Ontario’s Retail Sales Tax (RST) would be converted to  
a value-added tax structure and combined with the federal Goods and Services Tax (GST) to create 
a federally administered single sales tax. The single sales tax would have a combined tax rate of 
13 per cent. The provincial portion would be eight per cent — the same as the general RST rate — and 
the federal portion would be five per cent. 


Value-Added Tax Structure 


The current RST applies to many purchases made by businesses in the course of providing goods and services 
for sale. As a result, the tax can become embedded in the price of the finished goods and services throughout 
the supply chain. This hidden RST is passed on to consumers. The new single sales tax would use a value-
added tax structure, meaning that 
most businesses would be 
reimbursed for the tax they pay on 
most of their inputs. 


Studies show that most of the cost 
savings to business from removing 
embedded sales taxes are passed on 
to consumers through lower prices. 
A recent C.D. Howe report that examined the effects of GST harmonization in the Atlantic provinces found 
that the benefit to consumers can occur quickly, with the majority of the savings passed through to 
consumers in the first year.1  


Exported goods would also be generally free of embedded sales tax, making Ontario exports more 
competitive. 


Input Tax Credits 


Businesses selling taxable or zero-rated goods and services would be able to claim input tax credits on 
their purchases, as under the federal GST, with limited exceptions. These credits would reimburse 
businesses for the tax they pay in the course of commercial activities. This approach would reduce 
business costs, most noticeably in areas that are taxable under the current RST system, and would 
support business investment in Ontario. 


                                                 
1  Michael Smart, “Lessons in Harmony: What Experience in the Atlantic Provinces Shows About the Benefits of a 


Harmonized Sales Tax,” C.D. Howe Institute Commentary, July 2007. 


VALUE-ADDED TAXATION 


In general, a value-added tax applies to all commercial 
activities related to the sale of goods and services. Tax is 
paid on the supply of goods and services throughout the 
supply chain, but the tax paid by business is generally 
reimbursed through input tax credits. 
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In general, businesses selling tax-exempt goods or services would be unable to claim input tax credits, 
as under the federal GST rules. For example, most financial services are GST exempt and therefore 
input tax credits could not be claimed in respect of those services. 


Tax Base and Administration 


To simplify administration, the single sales tax would generally use the same rules and tax base as the 
federal GST. This would significantly reduce the administrative burden on businesses that currently 
must comply with two separate and sometimes conflicting sets of tax rules. Ontario businesses would 
save more than $500 million a year in compliance costs. The unified tax base would also facilitate the 
administration of the single sales tax by the Canada Revenue Agency, improving cost efficiencies 
in government.  


Under the RST system, Ontario compensates vendors for collecting and remitting the tax. With the 
elimination of the RST, vendor compensation would end as part of the transition to the single sales tax. 
Vendor compensation would continue to apply for RST returns filed up to and including those filed for 
the period ending March 31, 2010 under the existing RST system. 


Small Business Transition Support 


Although most RST 
vendors are also 
registrants under the 
federal GST, 
businesses would 
have to make some 
changes to their 
point-of-sale and accounting systems in order to collect the single sales tax. Ontario would provide up 
to a total of $400 million in one-time transition support to small business in the form of a small business 
transition credit. 


Most businesses, other than financial institutions, with less than $2 million in annual revenue from 
taxable sales, would be eligible for a transition credit of up to $1,000.  


Small Supplier Threshold 


Under the single sales tax, Ontario would parallel the GST small supplier threshold where businesses 
with sales under the threshold would not be required to register and collect the single sales tax. This 
would reduce administrative burden and complexity for small businesses. Similar to the GST, small 
suppliers (with total taxable revenues of $30,000 or less in the prior year or $50,000 or less in the case 
of a public service body) that choose not to register would not be required to file a single sales tax 
return and would not be eligible to claim input tax credits. If a small supplier chooses to register, 
it would be eligible to claim input tax credits related to its taxable supplies when it files its single sales 
tax return. 


Small Business Transition Credit Table 1 
Total Taxable Revenues in First Full Fiscal  
Quarter Commencing After June 30, 2010 Amount of Transition Credit 
Up to and Including $15,000 $300 


Over $15,000 and Up to and Including $50,000 2% of Taxable Revenue for that Quarter  


Over $50,000 and Up to and Including $500,000 $1,000 
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Point-of-Sale Exemptions 


To provide targeted relief while 
maintaining the single 
administration of sales taxes in 
Ontario, point-of-sale rebates 
would be introduced for the 
provincial portion of the tax for 
the following items: books, 
children’s clothing and footwear, 
children’s car seats and car booster seats, diapers, and feminine hygiene products. This treatment 
would also preserve retailers’ ability to claim input tax credits. 


New Housing Rebate 


Currently, the RST applies to 
building supplies used in the 
construction of new homes. 
The single sales tax would 
remove this embedded tax. Based 
on a recent Canada Mortgage and 
Housing Corporation study, this 
embedded sales tax ranges from 
about two per cent to three per cent, on average, on the final sale of a new house in Ontario.  


To ensure that, on average, new homes under $400,000 would not be subject to an additional tax 
burden, the government is proposing a new housing rebate. Homebuyers would be able to claim a 
rebate of part of the provincial portion of the tax for new homes priced up to $500,000. The rebate for 
new primary residences under $400,000 would be 75 per cent of the provincial portion of the tax (or 
six per cent of the purchase price), with the rebate amount reduced for homes priced between 
$400,000 and $500,000.  


Resale homes would not be subject to the single sales tax. 


POINT-OF-SALE EXEMPTIONS 


Point-of-sale rebates would provide exemptions for books, 
children’s clothing and footwear, children’s car seats and 
car booster seats, diapers and feminine hygiene products. 


HOUSING REBATE 


Buyers of new housing would be eligible for new housing 
rebates. The annual benefit of the new housing rebate is 
estimated to be $1.1 billion. 
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Keeping Public Service 
Bodies Fiscally Neutral 


Ontario’s public service bodies 
(i.e., municipalities, hospitals, 
universities, colleges, school 
boards, charities and qualifying 
non-profit organizations) would 
be able to claim rebates for the 
provincial portion of the single 
sales tax so that the net effect of 
the tax on each sector would be 
fiscally neutral relative to the 
amount of RST currently paid by 
these sectors. As with the GST, 
the rebates would be a percentage 
of tax paid.  


Temporarily Restricted Input Tax Credits 


Similar to the restricted input tax credit (ITC) system in Quebec, large businesses (those with annual 
taxable sales in excess of $10 million) and financial institutions would be unable to claim input tax 
credits in certain areas. These 
restrictions would be temporary, 
during the initial implementation 
of the single sales tax, and would 
apply only to the provincial 
portion of the tax. After the first 
five years of single sales tax 
implementation, full input tax 
credits on their taxable supplies 
would be phased in over a three-
year period. 


Supporting Tourism 


The RST rate on transient accommodation, such as hotel rooms, is currently five per cent. Under the 
single sales tax, the provincial portion would increase to eight per cent. 


Approximately $40 million of annual net revenue associated with the difference in rates would be 
allocated to destination marketing in Ontario tourism regions, once these are established.  


 
REBATES FOR PUBLIC SERVICE 
BODIES 


SECTOR 
REBATE* 


 Municipalities 78% 


 Universities and Colleges 78% 


 School Boards 93% 


 Hospitals 87% 


Charities and Qualifying Non-Profit 
Organizations 


82% 


* Rebate of provincial portion of tax paid based on federal GST 


public service body definitions. 


TEMPORARY ITC RESTRICTIONS FOR LARGE BUSINESSES: 


 Energy, except where purchased by farms or used to 
produce goods for sale. 


 Telecommunication services other than internet access 
or toll-free numbers. 


 Road vehicles weighing less than 3,000 kilograms (and 
parts and certain services) and fuel to power those 
vehicles. 


 Food, beverages and entertainment. 
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Private Transfers of Motor Vehicles 


Similar to the tax treatment in other provinces, Ontario would retain a sales tax on private transfers of 
used motor vehicles. This would help to ensure a level playing field between used vehicles sold through 
dealerships and private sales. 


Maintaining Current Tax Levels on Certain Types of Insurance 


Retail Sales Tax currently applies to premiums for some types of insurance such as group insurance. 
Ontario would retain a tax on insurance at eight per cent after the transition to the single sales tax, on 
the same types of insurance currently taxed under the RST. Automobile insurance premiums would 
continue to be exempt from sales tax. 


Maintaining Current Levels of Revenue from Alcohol Sales 


The RST is currently collected on alcoholic beverages sold through licensed establishments at the rate 
of 10 per cent and on alcoholic beverages sold through retail stores at the rate of 12 per cent. 


Under the single sales tax, the provincial rate on these products would fall to eight per cent. 


To maintain social responsibility and existing revenue, while introducing the new single sales tax, the 
government proposes to make adjustments to current alcohol fees, levies and charges. 


The government also proposes to introduce legislation to replace various alcohol and other fees, levies 
and charges with taxes to enhance their operational structure and legislative clarity. 


Additional Information 


Additional information on technical design issues and transitional rules will be released in the coming 
months to help taxpayers and businesses prepare for the proposed changes. The government will also 
establish an implementation panel to assist with the transition to the single sales tax. 
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Stronger Economic Foundation 


Canada and Ontario have entered into a Memorandum of Agreement for Ontario to join a framework 
agreement for federal collection and administration of a single value-added sales tax, effective July 1, 
2010.  Key provisions of the Memorandum of Agreement include $4.3 billion in cash transfer payments 
to Ontario and flexibility to provide certain consumer exemptions. 


KEY FEATURES OF THE CANADA-ONTARIO MEMORANDUM OF AGREEMENT TO ENTER INTO A 
COMPREHENSIVE INTEGRATED TAX COORDINATION AGREEMENT 


Subject to the appropriate legislative approvals, Canada and Ontario are agreeing to conclude a 
Comprehensive Integrated Tax Coordination Agreement that would: 


 provide the policy framework for the application of a single, value-added sales tax in Ontario on 
July 1, 2010, administered by the Canada Revenue Agency and the Canada Border Services Agency; 


 enable Ontario to: 


 provide consumer exemptions on a limited number of items such as children’s clothing, feminine 
hygiene products and books;  


 phase in full tax relief for certain business input tax credits, for a transitional period of up to eight 
years;  


 establish provincial rebate rates and thresholds for new housing, public service bodies, including 
charities and qualifying non-profit organizations; and 


 negotiate best possible arrangements for employment in the federal government of provincial 
employees affected by the change and to retain them in Ontario. 


Canada would provide Ontario with $4.3 billion in cash transfer payments — $3 billion upon 
implementation of the combined sales tax on July 1, 2010 and $1.3 billion on July 1, 2011, to promote 
economic growth and support the transition to the new value-added tax. 


Tax Breaks for People 


Ontario Sales Tax Transition Benefit 


As part of the sales tax 
reform proposed in this 
Budget, $4 billion in 
relief would be provided 
to Ontarians to help 
ensure a smooth 
transition to the new 
sales tax system. 


Benefits would be delivered to eligible Ontario tax filers aged 18 and over in each of June 2010, 
December 2010 and June 2011, totalling a maximum of $300 for single people and $1,000 for single 
parents and couples. Each maximum benefit would be reduced by five per cent of the recipients’ 


Ontario Sales Tax Transition Benefit Table 2 
Single Individuals Single Parents or Couples 


Payment Month 
Maximum 


Benefit 
Phase-out 


Range 
Maximum 


Benefit 
Phase-out 


Range 
June 2010 $100 $80,000–$82,000 $330 $160,000–$166,600 


December 2010 $100 $80,000–$82,000 $335 $160,000–$166,700 
June 2011 $100 $80,000–$82,000 $335 $160,000–$166,700 


Total $300  $1,000  
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previous year’s adjusted family net income over $80,000 for single individuals and over $160,000 for 
families. To qualify for the two benefits in 2010, a 2009 tax return would have to be filed, and a 
2010 tax return would have to be filed for the June 2011 benefit. About 6.5 million individuals and 
families in Ontario would receive sales tax transition benefits. 


A single person with no children and income of up to $80,000 would receive a benefit of $100 in 
each of June 2010, December 2010 and June 2011. The maximum benefit would be reduced by five 
per cent of income over $80,000, so a single person with income of $81,000, for example, would 
receive three benefits of $50 each. Single people with income over $82,000 would not receive a 
benefit. 


A family with income of up to $160,000 would receive three benefits: $330 in June 2010, $335 in 
December 2010 and $335 in June 2011. The maximum benefits would be reduced by five per cent of 
family income over $160,000, so a family with income of $163,000, for example, would receive 
one benefit payment of $180 and two benefit payments of $185 each. Families with income over 
$166,700 ($166,600 for the June 2010 benefit) would not receive a benefit. 


Sales Tax and Property Tax Relief  


The government is proposing to increase the amount of ongoing sales tax and property tax relief for 
individuals and families with low to middle incomes by more than $1 billion a year. To better target 
this tax relief, the current combined sales and property tax credits would be replaced with two new tax 
credits: the Ontario Sales Tax Credit and the Ontario Property Tax Credit. These changes would 
improve transparency, fairness and timeliness. 


Ontario Sales Tax Credit 


This Budget proposes a new ongoing sales tax credit to help low- to middle-income individuals and 
families with the sales taxes they pay.  


Under the current tax system, Ontario families have to wait until their income tax returns are 
processed to receive sales tax relief for sales tax paid in the previous year. To provide more timely 
assistance, the new sales tax credit would replace the current sales tax relief, provided through the 
Ontario Property and Sales Tax Credits, with advance payments. The sales tax credit would be 
refundable and paid quarterly starting in July 2010, when the new sales tax would come into effect. 


The new sales tax credit would provide annual relief of up to $260 for each adult and each child. 
It would be reduced by four per cent of adjusted family net income over $20,000 for single people 
and over $25,000 for families.  


For example, for the period from July 2010 to June 2011, a single individual with income of $20,000 
or less would receive $260; a single parent with one child or a couple with $25,000 or less of income 
would receive $520; and a couple with two children and family income of $25,000 or less would 
receive $1,040. 
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Unlike the current sales and property tax credits, the maximum benefit and thresholds would be 
indexed for inflation to protect the value of this assistance for people with low to middle incomes. 


About 2.9 million families and individuals would benefit from this measure. 


Ontario Property Tax Credit 


Property tax relief, currently provided through the Ontario Property and Sales Tax Credits, would be 
replaced by a new refundable Ontario Property Tax Credit for low- to middle-income homeowners 
and tenants that would provide an additional $270 million in property tax relief on an annual basis. 
The new credit would maintain existing benefit amounts while extending property tax relief to more 
Ontarians. 


The credit would be based on occupancy cost — that is, property tax paid or 20 per cent of rent paid. 
A credit would be provided for occupancy cost of up to $250 for non-seniors or $625 for seniors, plus 
10 per cent of occupancy cost. The credit would not exceed occupancy cost and would be subject to a 
maximum of $900 for non-seniors and $1,025 for seniors. It would then be reduced by two per cent of 
adjusted family net income in excess of $20,000 for single individuals and $25,000 for families. 


For example, for the 2010 taxation year, a single individual with income of $20,000 or less and $500 in 
monthly rent would receive $370 in Ontario Property Tax Credit; a couple with $1,500 in property 
tax and $25,000 or less of family income would receive $400; and a senior couple with $4,000 in 
property tax and $25,000 or less in family income would receive $1,025. 


The amounts and thresholds would be indexed for inflation to protect the value of this assistance for 
people with low to middle incomes. 


About 2.3 million families and individuals would benefit from this measure. 


Eligible senior homeowners will continue to receive additional assistance with their property taxes 
through the Ontario Senior Homeowners’ Property Tax Grant.  


Personal Income Tax Relief 


The government is proposing to 
provide more than $1.1 billion 
annually in broadly based PIT 
relief by cutting the first tax rate 
by one percentage point, from 
6.05 per cent to 5.05 per cent, 
effective January 1, 2010. As a 
result, Ontarians would benefit from the lowest provincial tax rate in Canada on the first $36,848 of 
taxable income, based on legislation currently in place in other provinces.  


Ontario Personal Income Tax Rates (%) Table 3
Taxable Income1 Current (2009) Proposed (2010) 
$0–$36,848 6.05 5.05 
$36,848–$73,698 9.15 9.15 
> $73,698 11.16 11.16 
1 Taxable income thresholds would be adjusted in 2010 and future years to reflect 


Ontario inflation. 
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Ontario Tax Reduction 


The Ontario Tax Reduction 
(OTR) reduces or eliminates 
PIT by up to $205 per tax filer 
and $379 per child or disabled 
or infirm dependant. By leaving 
these parameters in place while 
reducing the first tax rate, 
approximately 90,000 lower-income tax filers would no longer pay Ontario PIT, and approximately 
725,000 additional taxpayers with lower incomes would have their Ontario PIT further reduced by 
the OTR. 


Other Changes 


Various tax credits and provisions of the PIT system are based on the tax rate structure. As a 
consequence, these credits and provisions would be adjusted to reflect the proposed tax rate cut.  


Ontario’s two-tiered surtax 
adds to the progressivity of the 
PIT system. Currently, Ontario 
levies a 20 per cent surtax on 
basic Ontario tax over $4,257, 
and a 36 per cent surtax on basic Ontario tax over $5,370. This Budget proposes to adjust both surtax 
thresholds to maintain the progressivity of the income tax system by providing a more proportionate 
distribution of benefits to taxpayers as a result of the rate reduction.  


Most of Ontario’s non-refundable tax credits are calculated by multiplying a credit amount 
(for example, the Basic Personal Amount) by 6.05 per cent, the first tax rate. With the proposed 
reduction in the first tax rate, the calculation of these non-refundable credits would be adjusted so that 
the credit amounts would be multiplied by 5.05 per cent. The tax credit rate on the first $200 of 
qualifying charitable donations would also be adjusted from 6.05 per cent to 5.05 per cent. 
Consequential adjustments would also be made to the calculation of Ontario minimum tax.  


Ontario Dividend Tax Credit  


The dividend tax credit 
provides PIT relief to Ontario 
investors and small business 
owners in recognition that 
dividends from Canadian 
corporations are distributed 
from earnings that have already 
been taxed at the corporate 


Approximately 90,000 lower-income taxpayers would no longer 
pay Ontario PIT, and approximately 725,000 additional 
taxpayers with lower incomes would have their Ontario PIT 
further reduced by the OTR. 


Ontario Surtax Thresholds Table 4 
 Current (2009) Proposed (2010)1 
20% surtax Basic Ontario Tax > $4,257 Basic Ontario Tax > $3,978 
36% surtax Basic Ontario Tax > $5,370 Basic Ontario Tax > $5,091 
1  Thresholds would be adjusted in 2010 and future years to reflect Ontario inflation. 


Ontario Dividend Tax Credit Rates1 (%) Table 5 
Current Proposed  


2009 20102 20102 
Eligible Dividends (generally those 


paid by large corporations) 
7.4 7.7 6.4 


Other than Eligible Dividends 5.13 5.13 4.5 
1 Rate applied to taxable amount of dividends. 
2 Effective January 1, 2010. 
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level. As a result of the proposed reductions in CIT rates, Ontario would adjust the tax credit rates for 
dividends from taxable Canadian corporations. The changes to the dividend tax credit rates would 
maintain the integration of Ontario’s CIT and PIT systems by reflecting the reduction in CIT rates. 


Competitive Business Taxes  


The Budget is proposing business tax relief that would lower business costs, enhance Ontario’s 
competitiveness and support growing small businesses. These measures would support the 
government’s five-point economic plan and build on the tax relief already in place, such as the 
elimination of Capital Tax in 2010.  


Cutting CIT Rates  


Ontario’s current general CIT rate is 14 per cent of taxable income and the rate for manufacturing and 
processing (M&P), mining, logging, farming and fishing is 12 per cent. The small business CIT rate 
currently is 5.5 per cent.  


The government is proposing to cut CIT rates, beginning July 1, 2010, as follows: 


 the general CIT rate would be cut from 14 per cent to 12 per cent and further reduced to 
10 per cent over three years; 


 the CIT rate on M&P and resource sectors would be cut from 12 per cent to 10 per cent; 


 the small business CIT rate would be cut from 5.5 per cent to 4.5 per cent; and 


 the small business deduction surtax of 4.25 per cent would be eliminated. 


The following table sets out the proposed CIT rate cut plan: 


Ontario’s Proposed Corporate Income Tax Rate Cut Plan Table 6 
 Rates (Per Cent) 


Date General M&P1 
Small 


Business2 
Small Business 


Deduction Surtax3 
Current 14 12 5.5 4.25 
July 1, 2010 12 10 4.5 0 
July 1, 2011 11.5 10 4.5 0 
July 1, 2012 11 10 4.5 0 
July 1, 2013 10 10 4.5 0 
1 Income from manufacturing and processing, mining, logging, farming or fishing. 
2 Applies to Canadian-controlled private corporations (CCPCs) on the first $500,000 of active business income. 
3 Applies to CCPCs on taxable income between $500,000 and $1.5 million. 
Note: The proposed tax rate reductions would be pro-rated for taxation years straddling the effective dates. 


 
Lowering the CIT rate to 10 per cent would enhance Ontario’s competitiveness and create a more 
efficient tax system that would encourage investment and increase productivity.  
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When the proposed Ontario CIT rate cuts are fully implemented, Ontario’s combined federal–
provincial CIT rate of 25 per cent would be lower than the current average Organisation for Economic 
Co-operation and Development (OECD) corporate tax rate of 26.7 per cent. Compared to the 
U.S. Great Lakes states — Ontario’s key competitors for jobs and investment — Ontario’s combined 
rate would be 15 percentage points lower than the average combined federal–state general CIT rate and 
more than 11 percentage points lower than the average combined manufacturing rate.  


The proposed Ontario CIT rate reductions, together with the conversion of the RST into the single 
sales tax, would also cut Ontario’s marginal effective tax rate (METR) on new capital investment in 
half, when those measures are 
fully phased in. This would make 
Ontario one of the most 
competitive jurisdictions in the 
industrialized world in terms of 
the taxation of new capital 
investment by corporations. 


The Ontario METR, which 
includes federal taxes, currently 
stands at 32.8 per cent. The sales 
tax and CIT measures proposed 
in this Budget, together with 
previously announced Ontario 
and federal tax cuts, would bring Ontario’s marginal effective tax rate in 2010 down to 18.6 per cent 
— below the OECD average of 21.8 per cent. Following the completion of the proposed CIT rate cuts 
in 2013, the Ontario rate would fall further to 17.3 per cent. When the restrictions on input tax credits 
under the single sales tax are phased out in 2018, the rate would decline to 16.2 per cent. 


This would promote increased foreign and domestic investment and productivity in Ontario. 


Eliminating the Small Business Deduction Surtax 


The small business deduction 
provides a lower CIT rate of 
5.5 per cent to Canadian-
controlled private corporations 
(CCPCs) on the first $500,000 of 
active business income. Currently, 
the benefit of the small business 
deduction is gradually phased out on taxable income between $500,000 and $1.5 million. In 2008, the 
small business deduction provided over $1.1 billion of tax relief to CCPCs in Ontario. 


ELIMINATING A BARRIER TO SMALL BUSINESS GROWTH 


Ontario’s proposed elimination of the small business 
deduction surtax would make Ontario the only province not 
to claw back the benefit of the small business deduction. 


Cutting Ontario’s Marginal Effective
Tax Rate on New Investment*
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The benefit of the small business 
deduction is phased out by a 
4.25 per cent surtax that is applied 
in addition to the regular CIT rates.  


As part of the government’s plan to 
enhance the competitiveness of 
Ontario’s corporate tax system, 
the government proposes to 
eliminate this barrier to growth 
for small businesses effective 
July 1, 2010. This would extend 
the benefit of the small business 
deduction to all CCPCs. If passed 
by the legislature, CCPCs would be taxed at the proposed new small business rate of 4.5 per cent, effective 
July 1, 2010, on the first $500,000 of active business income, regardless of income level. The proposed 
elimination of the small business deduction surtax and the general CIT rate cut to 10 per cent, in 2013, 
would provide all CCPCs with an average CIT rate on active business income of below 10 per cent.  


Based on legislation currently in place in other provinces, eliminating the surtax would make Ontario 
the only province not to claw back the benefit of the small business deduction. 


This measure would be pro-rated for taxation years straddling the effective date. 


Reducing the Corporate Minimum Tax 


The CMT is calculated as the amount by which four per cent of adjusted net income for accounting 
purposes exceeds CIT payable. The CMT generally acts as a prepayment of CIT by providing for a 
carry-forward credit equal to the amount of CMT paid. The credit can be carried forward up to 
20 years and may be applied to reduce CIT in years where CIT exceeds CMT. A corporation or an 
associated group of corporations with total assets under $5 million and annual gross revenues under 
$10 million does not pay CMT. 


As a result of the CIT reform proposals in this Budget, a corresponding reduction in the CMT rate is 
necessary to ensure that corporations subject to the CMT are able to fully benefit from the proposed 
CIT rate reductions. In addition, the government is proposing to exempt more small and medium-sized 
businesses from calculating and paying the CMT. 


It is proposed that effective for taxation years ending after June 30, 2010: 


 the CMT rate be reduced to 2.7 per cent; and 


 a corporation or an associated group with under $50 million in total assets or under $100 million 
in annual gross revenues would not pay CMT.  
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The 20-year CMT credit carry-forward mechanism would continue to apply. 


The proposed rate reduction would be pro-rated for taxation years straddling the effective date. 


Ontario’s Legislated Plan to Eliminate Capital Tax 


Capital Tax, which taxes business investment, is widely recognized as a barrier to attracting new 
investment. In 2004, the government set out a plan to eliminate Ontario’s Capital Tax by 2012. 


Since then, the government has accelerated the elimination plan and further relieved the Capital Tax 
burden on business. On January 1, 2007, Capital Tax rates were cut by an additional 21 per cent, and 
Capital Tax was eliminated for Ontario companies primarily engaged in M&P and resource activities. 


On January 1, 2010, Capital Tax rates will be cut by one-third and the tax will be fully eliminated on 
July 1, 2010. The accelerated Capital Tax elimination plan has been fully legislated. 


Ontario’s Accelerated Capital Tax Elimination Plan Table 7 
Rates (Per Cent) 


Non-Financial Institutions Financial Institutions 
 Taxable Capital Over 


$400 Million 


Date 
Deduction 


($ M) 
M&P and 


Resources1 
Other 


Corporations 


1st $400 
Million of 
Taxable 
Capital 


Non-Deposit 
Taking 


Deposit 
Taking 


2004 5 0.3 0.3 0.6 0.72 0.9 
Jan. 1, 2007 12.5 Eliminated 0.225 0.45 0.54 0.675 
Jan. 1, 2008 15  0.225 0.45 0.54 0.675 
Jan. 1, 2010 15  0.15 0.3 0.36 0.45 
July 1, 2010 Legislated Accelerated Elimination Date 
Measures are pro-rated for taxation years straddling the effective date. 
1 Primarily engaged in manufacturing and processing, mining, logging, farming or fishing activities in Ontario. 
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TARGETED TAX MEASURES  


This Budget proposes a number of targeted tax measures to build on the government’s five-point 
economic plan to create jobs, strengthen the economy and enhance the quality of life in the province. 
These targeted tax relief measures would support key sectors in the economy, innovation and skills 
training, and would provide additional benefits of more than $940 million over four years to Ontario 
families, businesses and communities. 


Encouraging Innovation 


Ontario Innovation Tax Credit 


The Ontario Innovation Tax Credit (OITC) is a 10 per cent refundable tax credit for small and 
medium-sized corporations performing eligible Scientific Research and Experimental Development 
(SR&ED) in Ontario. 


This Budget proposes to extend the OITC to more small and medium-sized corporations by extending 
the taxable income phase-out range of between $400,000 and $700,000 to a new phase-out range of 
between $500,000 and $800,000. 


This measure would parallel the enhancement of the federal Investment Tax Credit for SR&ED 
proposed in the 2009 federal budget. 


The required amendments would be introduced once the implementing federal legislation is enacted. 
The effective date of the amendments and phase-in rules would parallel the federal amendments. 


Accelerated Capital Cost Allowance for Computers 


Currently, computers are eligible for a 55 per cent Capital Cost Allowance (CCA) rate on a declining-
balance basis.  


Ontario will parallel the 2009 federal budget proposal to provide a temporary 100 per cent accelerated 
CCA rate for eligible computers and software acquired after January 27, 2009 and before February 
2011, subject to federal implementation. As announced federally, the temporary accelerated CCA rate 
for computers will not be subject to the half-year rule and, accordingly, the full cost of eligible 
computers and software can be deducted in the first taxation year that the assets are available for use.  
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Supporting Key Sectors 


Accelerated Capital Cost Allowance for Manufacturing and Processing Machinery and 
Equipment 


Ontario and the federal government currently provide a temporary tax incentive in the form of an 
accelerated CCA rate for M&P machinery and equipment acquired after March 18, 2007 and before 
2012. Eligible assets acquired before 2010 qualify for a 50 per cent straight-line accelerated CCA rate 
and those acquired in 2010 and 2011 are eligible for accelerated CCA rates on a declining-balance basis.  


Ontario will parallel the 2009 federal budget proposal to extend the 50 per cent straight-line 
accelerated CCA rate for eligible assets acquired in 2010 and 2011, subject to federal implementation. 


Ontario continues to call on the federal government to extend the 50 per cent straight-line CCA rate to 
all M&P machinery and equipment acquired before 2014 to benefit businesses making longer-term 
investments. 


Making the Enhanced Ontario Film and Television Tax Credit Rate Permanent 


The Ontario Film and Television Tax Credit (OFTTC) is a refundable tax credit available to qualifying 
corporations for labour expenditures related to certified domestic film and television productions in 
Ontario. 


In the 2007 Ontario Economic Outlook and Fiscal Review, the government announced an increase to 
the OFTTC rate to 35 per cent from 30 per cent, effective January 1, 2008 to December 31, 2009.  


As announced on February 20, 2009, the government proposes to make the enhanced 35 per cent 
OFTTC rate permanent. 


Making the Enhanced Ontario Production Services Tax Credit Rate Permanent 


The Ontario Production Services Tax Credit (OPSTC) is a refundable tax credit available to qualifying 
corporations for labour expenditures related to qualifying foreign film and television production 
services and non-certified domestic film and television productions in Ontario. 


In the 2007 Ontario Economic Outlook and Fiscal Review, the government announced an increase to 
the OPSTC rate to 25 per cent from 18 per cent effective January 1, 2008 to December 31, 2009.  


As announced on February 20, 2009, the government proposes to make the enhanced 25 per cent 
OPSTC rate permanent. 


Enhancing the Ontario Interactive Digital Media Tax Credit 


The Ontario Interactive Digital Media Tax Credit (OIDMTC) is a refundable tax credit available to 
qualifying corporations for expenditures related to the creation, marketing and distribution of eligible 
interactive digital media products. Currently, a 30 per cent refundable tax credit is available to small 
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corporations that develop their own eligible products and a 25 per cent refundable tax credit is available 
to large corporations that develop their own eligible products or to corporations that develop eligible 
products under a fee-for-service arrangement. 


This Budget proposes permanent enhancements to the OIDMTC to: 


 enhance the tax credit rates; 
 expand eligible labour expenditures; and 
 extend the tax credit to more fee-for-service arrangements. 


Enhancing the OIDMTC Rate 


This Budget proposes, effective for qualifying expenditures incurred after March 26, 2009, to enhance 
the OIDMTC rates to: 


 40 per cent for qualifying corporations, regardless of size, that develop and market their own 
eligible products; and 


 35 per cent credit for qualifying corporations that develop eligible products under a fee-for-service 
arrangement. 


Expanding Eligible Labour Expenditures under the OIDMTC 


This Budget proposes to expand the OIDMTC, effective for qualifying expenditures incurred 
after March 26, 2009, to allow corporations to claim 100 per cent of the amount paid to eligible  
arm’s-length contractors that is attributable to the salaries and wages of the contractor’s employees. 
Currently, qualifying corporations that develop and market their own products are able to claim 
50 per cent of such labour expenditures while corporations developing eligible products under a  
fee-for-service arrangement are unable to claim these expenditures. 


Extending the OIDMTC to More Fee-for-Service Arrangements  


This Budget also proposes, effective for qualifying expenditures incurred after March 26, 2009, to extend 
the OIDMTC to digital media game developers that incur a minimum $1 million of eligible labour 
expenditures over a 36-month period for fee-for-service work done in Ontario in respect of an eligible 
product. Corporations that meet the minimum expenditure test would not be required to be at arm’s 
length with the purchaser corporation, or to develop all, or substantially all, of the eligible product. 


Expanding the Ontario Computer Animation and Special Effects Tax Credit 


The Ontario Computer Animation and Special Effects (OCASE) tax credit is a 20 per cent refundable 
tax credit available to qualifying corporations for eligible labour expenditures related to digital 
animation and special effects in qualifying film and television productions. 
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This Budget proposes, effective for qualifying expenditures incurred after March 26, 2009, 
enhancements to the OCASE tax credit that would: 


 increase eligible labour expenditures to 100 per cent from 50 per cent of amounts paid to  
arm’s-length unincorporated individuals and partnerships providing freelance services; 


 expand eligible labour expenditures to include 100 per cent of amounts paid to arm’s-length 
incorporated individuals providing freelance services while ensuring that incorporated individuals 
cannot claim the credit directly; and 


 streamline administration by relaxing the requirement that an eligible animation or visual effect 
be created primarily with digital technologies. 


Expanding the Ontario Book Publishing Tax Credit 


The Ontario Book Publishing Tax Credit is a 30 per cent refundable tax credit available to Ontario 
book publishing corporations for qualifying expenditures related to publishing and promoting the first 
three books by a Canadian author in an eligible category of writing. Eligible categories of writing are 
adult or children’s fiction, non-fiction, poetry or biography. 


This Budget proposes to expand eligibility to qualifying expenditures incurred after March 26, 2009 for: 


 any number of books by a Canadian author in an eligible category of writing; and  


 direct expenses that reasonably relate to publishing an electronic version of an eligible book. 


Supporting Skills and Knowledge 


Enhancing the Co-operative Education Tax Credit 


The Co-operative Education Tax Credit (CETC) is a refundable tax credit available to businesses that 
employ postsecondary students enrolled in qualifying co-operative education programs at eligible 
educational institutions. Currently, the CETC is a 10 per cent refundable tax credit (15 per cent for 
small businesses) on salaries and wages paid, to a maximum credit of $1,000 per work placement. 


This Budget proposes enhancements to the CETC, effective for eligible expenditures incurred after 
March 26, 2009, that would: 


 increase the 10 per cent CETC rate to 25 per cent and the enhanced 15 per cent rate for 
small businesses to 30 per cent; and 


 increase the maximum tax credit available from $1,000 to $3,000 per work placement. 


Enhancing the Apprenticeship Training Tax Credit 


The Apprenticeship Training Tax Credit (ATTC) is a refundable tax credit available to businesses on 
the salaries and wages paid to eligible apprentices in designated construction, industrial, motive power 
and service trades. Currently, the ATTC provides a 25 per cent refundable tax credit (30 per cent for 
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small businesses) on the salaries and wages paid during the first 36 months of an apprenticeship 
program, to a maximum annual credit of $5,000. The ATTC is available for apprentices that begin their 
apprenticeship program before January 1, 2012 and salaries and wages paid before January 1, 2015. 


This Budget proposes enhancements to the ATTC that would make it the most generous tax credit of 
its kind currently legislated in Canada. These proposed enhancements, effective for expenditures 
incurred after March 26, 2009, would: 


 increase the 25 per cent ATTC rate to 35 per cent and the enhanced 30 per cent rate for 
small businesses to 45 per cent;  


 increase the $5,000 annual maximum tax credit to $10,000; 


 extend the ATTC to salaries and wages paid during the first 48 months of an apprenticeship 
program; and 


 make the ATTC a permanent tax incentive. 


Helping Seniors and Families 


Ontario Senior Homeowners’ Property Tax Grant 


Introduced in the 2008 Budget, the Ontario Senior Homeowners’ Property Tax Grant is providing a 
grant of up to $250 to help low- to middle-income senior homeowners pay their 2009 property taxes. 


Starting in 2010, the maximum grant amount will be doubled from $250 to $500. Senior homeowners 
can apply for the grant when filing their income tax returns. In 2010, over 575,000 seniors will be able 
to benefit from this grant. 


Eligible single seniors with $500 or more in property taxes and income of up to $35,000 a year will 
receive the maximum $500 grant in 2010. Eligible single seniors with income between $35,000 and 
$50,000 will receive a proportionately smaller grant. Eligible senior couples with $500 or more in 
property taxes and income of up to $45,000 a year will receive the maximum grant. Eligible senior 
couples with income between $45,000 and $60,000 will receive a proportionately smaller grant. 


Ontario Property and Sales Tax Credits for Seniors 


The Ontario Property and Sales Tax Credits for seniors were established in 1992 to assist seniors with 
modest incomes. In 2004, the government enhanced these refundable credits by increasing the 
underlying property tax credit amount by 25 per cent, from $500 to $625. In each of the last four 
budgets, the government also increased the income threshold at which senior couples’ benefits begin 
to be reduced. 


The 2009 minimum level of income guaranteed by the Ontario and federal governments for eligible 
senior couples is rising because of increases to Old Age Security (OAS) and the Guaranteed Income 
Supplement (GIS). As a result of these increased amounts, the minimum level of income guaranteed by 
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governments, including Ontario’s Guaranteed Annual Income System (GAINS), for qualifying Ontario 
senior couples is rising above $24,300 in 2009. 


The Province wants seniors who receive the guaranteed minimum level of income to get the full benefit 
of the Ontario Property and Sales Tax Credits. To achieve this goal, this Budget proposes to increase 
the income threshold for senior couples in 2009. The new level would be determined when the federal 
government finalizes OAS and GIS amounts for 2009. About 695,000 senior recipients would benefit 
this year from an estimated $95 million in enhancements to these credits since 2003, including this 
proposal. 


Starting in 2010, the Ontario Property and Sales Tax Credits would be replaced with a new 
Ontario Sales Tax Credit and a new Ontario Property Tax Credit. 


Increasing Access to Locked-In Accounts  


This Budget proposes to amend the Pension Benefits Act Regulation and the Schedule of Required Fees to: 


 enhance access to locked-in funds by increasing, from 25 per cent to 50 per cent, unlocking 
permitted on purchase from new Life Income Funds (LIFs), effective January 1, 2010. Current new 
LIF owners would have an opportunity to unlock an additional 25 per cent of amounts previously 
transferred into their existing fund. Remaining old LIFs and Locked-in Retirement Income Funds 
(LRIFs) would be harmonized with the updated new LIF rules; and 


 temporarily waive financial-hardship application withdrawal fees for Ontario locked-in accounts. 
This two-year fee waiver would take effect for applications approved on or after April 1, 2009. 


Concordance with the Income Tax Act (Canada) 


The following proposals announced by the federal government in its 2009 budget to help families 
would be adopted automatically once federal legislative and regulatory changes have been approved. 


 Effective for withdrawals from Registered Retirement Savings Plans (RRSPs) made after January 
27, 2009, the Home Buyers’ Plan withdrawal limit would be increased from $20,000 to $25,000. 
As a result, first-time homebuyers would have greater access to funds to purchase or build a home. 
The increase to the withdrawal limit would also be available to those who purchase or build a more 
accessible home for the benefit of a related person with a disability, and to persons with disabilities 
who purchase or build a more accessible home. 


 Where the final distribution of property from the RRSP or Registered Retirement Income Fund 
(RRIF) of a deceased annuitant occurs after 2008, the amount of post-death decreases in the value 
of the plan would be allowed to be carried back and deducted against the year-of-death 
RRSP/RRIF income inclusion. 
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Tax-Free Savings Accounts and the Succession Law Reform Act 


The government proposes to change the Succession Law Reform Act (SLRA) to allow for beneficiary 
designation of Tax-Free Savings Accounts (TFSAs). Designated beneficiaries would be able to receive 
TFSAs outside of a will in the same way that beneficiaries can receive proceeds of RRSPs. The TFSA 
could also pass to the designated beneficiary without being subject to Estate Administration 
Tax, simplifying estate matters and reducing costs. 


Other Measures 


New Measures to Encourage Tobacco Tax Compliance  


Ontario continues to review opportunities in its Tobacco Tax Act to enhance its enforcement measures 
to encourage compliance. The following proposals build on measures enacted over the past five years 
to strengthen enforcement against the illegal manufacture and distribution of tobacco products. 
These proposed measures would add the following: 


 enforcement provisions aimed at individuals suspected of contravening the act; 


 the authority for the court to suspend the driver’s licence of a person convicted of an offence under 
the act involving the use of a vehicle; 


 provisions that prohibit the possession of any quantity of unmarked cigarettes, unless otherwise 
permitted under the act; and 


 requirements to mark fine-cut tobacco similar to cigarettes. Revenue officials will consult with 
manufacturers on how to best implement this measure. 


The federal government has requested that the Ontario Flue-Cured Tobacco Growers’ Marketing 
Board revise its licensing system for tobacco leaf production. Government enforcement agencies will 
have access to the Board’s licensing records in their ongoing efforts to address the distribution of raw 
leaf tobacco that may be used in contraband tobacco products.  


Ontario will continue to work with key stakeholders and its federal and provincial counterparts to 
explore new and innovative measures to address contraband tobacco. 


Ontario Political Contributions  


As announced on December 30, 2008, the government proposes to introduce legislation this spring 
to convert the tax deduction that was available for corporations making eligible Ontario political 
contributions under the Corporations Tax Act into a non-refundable tax credit, based on the general 
CIT rate, under the Taxation Act, 2007. The proposed tax credit, effective for taxation years ending 
after December 31, 2008, would maintain a similar level of support as that provided under the former 
tax deduction. 
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Eligible Ontario political contributions would be contributions made under the Election Finances Act 
to Ontario parties and constituency associations or to candidates in an Ontario election. 
Unused contributions, including those from pre-2009 taxation years, would be available to be carried 
forward and claimed for up to 20 years. Similar to the deduction, the annual contribution limit would 
be indexed according to the manner and schedule set out in the Election Finances Act. 


PENSION REFORM MEASURES 


Solvency Funding Relief Measures 


In December 2008, the government announced that it would seek the approval of the legislature to 
provide temporary solvency funding relief to pension plans affected by the financial-market turmoil and 
take steps to ensure greater transparency while helping to protect the security of pension benefits.  


Amendments to the Pension 


Benefits Act (PBA) will be 
introduced that would, if passed, 
provide for temporary solvency 
funding relief through regulations 
that would have retroactive effect 
to September 30, 2008. 


Under proposed solvency relief 
rules, when filing the first 
scheduled valuation report dated 
on or after September 30, 2008, 
a plan administrator would be 
able to elect to: 


 consolidate existing solvency payment schedules into a new five-year payment schedule;  


 defer for one year from the valuation date, the start of new going-concern and solvency special 
payments identified in the valuation report; and  


 subject to consent, extend the solvency payment schedule to a maximum of 10 years for a new 
solvency deficiency determined in the report. 


To further enhance solvency relief and to maximize its effectiveness, up to 10 years of going-concern 
special payments could be taken into account to determine the net solvency deficiency where the 
special payment schedule is extended to a maximum of 10 years. 


If an election is made, a solvency excess identified in subsequent valuation reports could be used to 
reduce or eliminate solvency special payments identified in the initial report. To promote transparency, 


CONSENT FOR 10-YEAR SOLVENCY EXTENSIONS  


All plans, except those that are jointly governed (e.g., multi-
employer and jointly sponsored pension plans), would be 
required to obtain the consent of plan beneficiaries to 
extend the solvency payment schedule. 


 The solvency payment schedule would only be extended 
if no more than one-third of the aggregate of all active, 
deferred and retired plan members indicate (before the 
start of payments) that they do not consent. 


 Collective bargaining agents would only be able to 
provide consent for the proportionate share of the active 
members whom they represent. 
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enhanced notice regarding the funded status of the plan and the effect of the election would be provided 
to active, deferred and retired members. 


If solvency payment schedules are consolidated or extended, future benefit enhancements would be 
funded over a maximum of five years on both a solvency and going-concern basis. This provision would 
remain in effect for up to five years following the start of special payments identified in the initial 
valuation report. 


To protect benefit security in light of adverse economic conditions, contribution holidays would not be 
permitted in fiscal years ending in 2010 to 2012 unless: 


 an actuarial cost certificate, based on an approximation from the last filed report, is filed annually 
with the Financial Services Commission of Ontario (FSCO) and the cost certificate confirms the 
plan was in a surplus position at the start of the fiscal year; or 


 the plan is a designated plan under the Income Tax Act (Canada). 


The Canadian Institute of Actuaries’ revised Standard of Practice for Pension Commuted Values, 
scheduled to take effect April 1, 2009, could be used for the purpose of solvency valuations as of 
December 12, 2008, if the legislature approves the necessary regulation-making authority. 


Strengthening Ontario’s Pension System  


In November 2006, the Ontario government established the Expert Commission on Pensions. 
The Commission held extensive consultations with Ontarians and issued its final report, A Fine Balance: 


Safe Pensions, Affordable Plans, Fair Rules, in November 2008. 


The government is reviewing the many comments received from stakeholders about the Commission’s 
report and will continue to be informed by ongoing stakeholder engagement.  


Moving Forward with Pension Modernization 


The government is moving forward on a number of initiatives to modernize Ontario’s pension system, 
including legislative or regulatory amendments to the PBA to assist plan sponsors, plan members, 
retired members and their families. 


Pension Division on Marriage Breakdown 


The current rules that apply to pension division on marriage breakdown have resulted in unnecessary 
delays, costs and disputes for spouses, plans and the pensions regulator. Following consultations, the 
government is moving forward with important changes, introduced in Bill 133 on November 24, 2008. 
These changes would simplify and clarify pension rules faced by members, pensioners and spouses in 
the difficult process of marriage breakdown. If legislation is approved by the legislature, the 
government will consult with stakeholders on regulatory details. 
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Phased Retirement  


Complementary to recent federal tax changes, amendments would be introduced to permit pension 
plans to offer phased retirement programs to workers. These changes would permit plans to allow 
members at retirement age to continue working while receiving a pension and continuing to accrue 
pension benefits. These reforms would enhance labour market flexibility by helping employers retain 
valuable employees while providing workers with additional employment opportunities.  


Enhancing the Powers of the Superintendent of Financial Services 


Complementary to recent amendments to the federal Companies’ Creditors Arrangement Act, amendments 
would be introduced to allow the Superintendent to review certain pension arrangements in 
restructuring proceedings. 


Modernizing Multi-jurisdictional Regulation 


To improve the regulation and administration of multi-jurisdictional pension plans, the government will 
finalize a new agreement governing the regulation of these plans. The proposed new agreement is being 
developed in partnership with other governments under the auspices of the Canadian Association of 
Pension Supervisory Authorities. 


Improving Pension Regulation 


The government has taken steps to strengthen the regulation of pensions: 


 In response to concerns raised by the Expert Commission on Pensions’ report, between 
March 31, 2008 and January 31, 2009, FSCO reduced outstanding pension applications relating to 
asset transfers, plan mergers and surplus distributions by 60 per cent and reduced the average 
processing time for all defined benefit pension plan applications by 25 per cent. 


 To further improve service and enhance the effectiveness of pension plan regulation, FSCO will 
assign 25 additional full-time positions to support better regulatory efficiency and oversight. 
These resources are being phased in over a three-year period. 


Laying the Groundwork for Further Reform 


The government is committed to introducing a package of pension reforms in the legislature in the 
fall of 2009 to further modernize Ontario’s pension system. Additional stakeholder input, building on 
responses to the Commission’s report, will be sought. As part of the government’s plan to transform 
Ontario’s pension system, the Province is: 


 establishing a Pension Reform Advisory Council, representing a broad spectrum of interests and 
perspectives, to provide practical and focused feedback on specific pension reform proposals; 


 formally consulting with the Canadian Institute of Actuaries and FSCO representatives to review 
actuarial standards and practices to improve pension plan funding; 
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 initiating the first actuarial projection study of the stability and financial status of the Pension Benefits 
Guarantee Fund, including revenues and claims, to inform the development of long-term policy; 


 improving data collection and developing greater analytical and research capacity to improve 
pension policy and regulation; and 


 working with the federal government and other provinces to explore possible strategies to increase 
pension coverage for working Ontarians and their families. 


These are critical first steps to a legislative framework that better supports today’s workforce, as well as 
current and future pensioners in Ontario. 


Ontario Teachers’ Pension Plan  


Expanded Mandate 


The government is introducing legislation that, if passed, would expand the mandate of the Ontario 
Teachers’ Pension Plan (OTPP) Board if the government and the Ontario Teachers’ Federation (as Partners 
of the Plan) agree. The amendment would permit the OTPP Board to provide pension administration and 
investment services to other pension plans and institutional investors in the public sector.  


 Benefits would include higher revenues for the OTPP Board, lower administrative costs and 
enhanced investment opportunities for future OTPP clients.  


 This change is consistent with recommendations of the Expert Commission on Pensions that large 
pension plans be permitted to offer their services to smaller pension plans to improve investment 
returns for Ontario pension plans and others. 


Government Contributions  


In September 2008, the Province came to an agreement with the Ontario Teachers’ Federation and 
the OTPP Board to reduce guaranteed inflation protection from 100 per cent to 50 per cent of annual 
consumer price index (CPI) changes for pension benefits earned after December 31, 2009. 
The intention is to provide inflation adjustments at 100 per cent of the annual change in the CPI. 
However, adjustments in excess of 50 per cent will depend on the financial health of the plan 
in the future. 


As part of the agreement, the government proposes to amend the Teachers’ Pension Act to allow it and 
other employers that contribute to the Plan to make specified contributions to the pension plan 
whenever inflation protection adjustments paid to retired teachers and others are less than 100 per cent 
of the annual CPI change.  
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Financial Information  


Currently, every government ministry and Crown agency must provide the Minister of Finance with 
financial information when required for budgetary and Public Accounts purposes. In recent years, 
additional entities such as hospitals and colleges have been consolidated in the Province’s financial 
statements. 


A technical amendment to the Ministry of Treasury and Economics Act is proposed that, if passed, would 
extend the same information and reporting requirements to public-sector pension plans that are either 
sponsored or co-sponsored by the Province, or by an organization consolidated on the Province’s 
financial statements. 


In addition, a technical amendment is also being proposed to the Financial Administration Act to clarify 
that pension expense adjustments arising from actuarial valuations are non-cash statutory accounting 
adjustments. Cash pension contributions will continue to be treated as pension expenses requiring 
voted appropriations. 
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TECHNICAL AMENDMENTS 


Legislation will be proposed to improve administrative effectiveness and enforcement, and maintain the 
integrity and equity of Ontario’s tax and revenue collection system, as well as enhance legislative clarity 
and regulatory flexibility to preserve policy intent, including amendments to the following statutes: 


 Assessment Act  
 Capital Investment Plan Act, 1993 
 City of Toronto Act, 2006 
 Commodity Futures Act 
 Community Small Business Investment Funds Act 
 Corporations Act 
 Corporations Tax Act 
 Education Act 
 Electricity Act, 1998 
 Employer Health Tax Act 
 Financial Administration Act 
 Fuel Tax Act 
 Gasoline Tax Act  
 Government Advertising Act, 2004 
 Income Tax Act 
 Land Transfer Tax Act 
 Local Roads Boards Act 
 Mining Tax Act  
 Ministry of Revenue Act 
 Ministry of Treasury and Economics Act 
 Municipal Act, 2001 
 Northern Services Boards Act 
 Ontario Home Ownership Savings Plan Act 
 Pension Benefits Act 
 Provincial Land Tax Act, 2006 
 Public Service Pension Act 
 Retail Sales Tax Act 
 Securities Act 
 Statute Labour Act 
 Taxation Act, 2007 
 Teachers’ Pension Act 
 Tobacco Tax Act 
 Treasury Board Act, 1991 
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2009 Budget Impact Summary  Table 8 
($ Millions) 
 2008–09 2009–10 2010–11 2011–12 2012–13 
Tax Reform Measures      
Conversion of RST Base to New Sales Tax Base  – – 1,670  2,175  2,315  
Tax Measures for People      
Personal Income Tax Cut – (275) (1,115) (1,175) (1,240) 
New Sales Tax and Property Tax Credits – 40  (770) (1,125) (1,185) 
Ontario Sales Tax Transition Benefit1 – – (2,700) (1,300) – 
 – (235) (4,585) (3,600) (2,425) 
Tax Measures for Business      


CIT and CMT Cuts – – (530) (1,330) (1,665) 
Small Business CIT Rate Cut – – (35) (150) (150) 
Small Business Surtax Elimination – – (65) (70) (70) 
Small Business Transition Credit1 – – (400) – – 
 – – (1,030) (1,550) (1,885) 
Temporary ITC Restrictions for Business – – 905 1,260 1,315 


Total Tax Reform Measures – (235) (3,040) (1,715) (680) 
      
Targeted Tax Measures      
Encouraging Innovation      
Ontario Innovation Tax Credit (OITC) – (2) (2) (2) (2) 
Accelerated Capital Cost Allowance for Computers (4) (110) (53) 59  48  
Supporting Key Sectors      
Accelerated Capital Cost Allowance for Manufacturing and 


Processing Machinery and Equipment 
– – – (110) (180) 


Ontario Film and Television Tax Credit (OFTTC) – (15) (58) (58) (58) 
Ontario Production Services Tax Credit (OPSTC) – (5) (19) (19) (19) 
Ontario Interactive Digital Media Tax Credit (OIDMTC) – (7) (10) (15) (17) 
Ontario Computer Animation and Special Effects Tax Credit 


(OCASE) 
– (9) (9) (9) (9) 


Ontario Book Publishing Tax Credit (OBPTC) – (3) (3) (3) (3) 
Supporting Skills and Knowledge      
Co-operative Education Tax Credit (CETC) – (10) (10) (10) (10) 
Apprenticeship Training Tax Credit (ATTC) – (40) (40) (40) (40) 
Helping Seniors and Families      
Ontario Property and Sales Tax Credits for Seniors (1) (5) – – – 
Concordance with the Income Tax Act (Canada) (9) (9) (3) (4) (5) 
Tax-Free Savings Accounts (TFSAs) – (2) (3) (5) (6) 


Total Targeted Tax Measures (14) (217) (210) (216) (301) 


Total Tax Changes (14) (452) (3,250) (1,931) (981) 
1 Transitional support reported as a program expense. 


 







  


CHAPTER IV 
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LONG-TERM PUBLIC BORROWING 


Ontario successfully completed 
its 2008–09 borrowing program, 
despite the continuing challenges 
in the global financial markets. 
It did so by maintaining a flexible 
approach and by being responsive 
to the preferences of bond 
investors.  


The interim long-term borrowing 
for 2008–09 is $28.7 billion, 
compared to $24.3 billion in the 
2008 Budget. The difference is 
primarily due to the projected 
deficit. 


In 2008–09, about 34 per cent ($9.7 billion) was borrowed in the international capital markets.  


Bonds issued in foreign currencies were: 


 Global bonds in U.S. dollars 
and euros  


 Euro Medium-Term Notes 
(EMTNs) in U.K. sterling, 
Swiss francs, Japanese yen, 
and U.S. and Hong Kong 
dollars 


 one Japanese yen loan. 


About $18.9 billion, or 
66 per cent, of borrowing was 
completed in the domestic 
market through a number of 
instruments, including: 


 syndicated issues 


 floating rate notes 


 domestic medium-term notes 


Domestic Issues 
$18.9B (66%)


International 
Issues


$9.7B (34%)


Borrowing – All Markets Chart  1


C$28.7 Billion Issued


Note: Numbers may not add due to rounding.
Source: Ontario Financing Authority.


Ontario Savings 
Bonds $0.5B


 (3%)


Domestic Medium- 
Term Notes $1.8B


 (9%)


Bond Auctions $1.5B
(8%) Syndicated Issues 


$10.6B 
(56%)


Floating Rate Notes 
$3.2B
(17%)


Real Return Bonds 
$1.3B
 (7%)


Borrowing — Domestic Market Chart  2


C$18.9 Billion Issued


Source: Ontario Financing Authority.
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 bond auctions 


 real return bonds 


 Ontario Savings Bonds. 
 


2008–09 Borrowing Program: Province and Ontario Electricity Financial Corporation  Table 1 
($ Billions)  
 Budget  


Plan Interim 
In-Year 


Change 
Deficit 0.0  3.9  3.9  
Non-Cash Adjustments (0.9) 1.9  2.8  
Investment in Capital Assets 4.9  4.3*  (0.6) 
Net Loans/Investments 1.3  0.9  (0.4) 
Debt Maturities 20.5  20.3  (0.2) 
Debt Redemptions 1.0  0.5  (0.5) 


Total Funding Requirement 26.9  31.9  5.0  
Canada Pension Plan Borrowing (0.6) (0.5) 0.1  
Decrease/(Increase) in Short-Term Borrowing (2.0) (5.5) (3.5) 
Increase/(Decrease) in Cash and Cash Equivalents 0.0  2.8  2.8  


Total Long-Term Public Borrowing Requirement 24.3  28.7  4.4  
*   Using the medium-term outlook presentation, the equivalent number is $6.2 billion. The need to maintain consistency with the 2008 


Budget for comparison purposes required interim investments in capital assets to be presented differently. Total capital 
investments funded remain consistent since school board acquisitions funded by the Province are part of Net Loans/Investments.  


Note: Numbers may not add due to rounding. 


 
The interim total long-term public borrowing for 2008–09 is $28.7 billion. Key contributors to the 
increase in the total long-term public borrowing requirement include the projected deficit and non-cash 
adjustments. 


The restructuring of the frozen Canadian asset-backed commercial paper (ABCP) market was 
completed in January 2009. Under the agreement, the Province, along with the federal government, 
Alberta and Quebec, provided assistance to the ABCP restructuring efforts through a Senior Funding 
Facility (SFF). Ontario’s contribution to the SFF is the smallest, with an allocation of $250 million. 
The contribution of the government of Alberta is $300 million, and Quebec and the federal 
government each contributed $1.3 billion. No fiscal impact is expected from the SFF as it is in the form 
of an indemnity, which is not expected to be called upon. 


The Province received $636.8 million in restructured notes due to its holdings of third-party ABCP. 
The Province plans to hold the notes to maturity. By holding the notes to maturity, it is expected that 
the Province will recover most of the accounting writedown taken last year. 


While no significant further writedown is expected, the Province — with the assistance of external 
accounting advisers — will review the accounting treatment of third-party ABCP for the Public 
Accounts of Ontario.  
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Medium-Term Borrowing Outlook: Province and Ontario Electricity Financial Corporation Table 2 
($ Billions) 
 2009–10 2010–11 2011–12 
Deficit 14.1  12.2  9.7  
Non-Cash Adjustments  (2.0) (2.5) (3.0) 
Investment in Capital Assets 9.5  11.4  10.4  
Net Loans/Investments 1.9  0.0  0.0  
Debt Maturities:    
 Currently Outstanding 14.6  15.7  13.9  
 Incremental Impact of Future Financing 0.0  0.0  2.8  
Debt Redemptions 0.4  0.4  0.4  


Total Funding Requirement 38.5  37.3  34.1  
Canada Pension Plan Borrowing (0.7) 0.0 (1.0) 
Decrease/(Increase) in Short-Term Borrowing (3.0) (1.0) 0.0  
Increase/(Decrease) in Cash and Cash Equivalents 0.0  (2.0) (1.0) 


Total Long-Term Public Borrowing Requirement 34.8  34.3  32.1  
Note: Numbers may not add due to rounding. 


 
To meet additional borrowing requirements for 2009–10 as a result of the deficit and increased 
investments in capital assets, Ontario will maintain a flexible approach and remain responsive to 
investor preferences as it monitors both domestic and international opportunities. Diversification of 
borrowing sources will be a primary objective in 2009–10. Depending on market conditions, the 
Province plans to borrow 35 per cent to 50 per cent in the international markets.  


The government will seek approval from the legislature for additional borrowing authority to meet the 
Province’s requirements and to increase short-term borrowing, while maintaining a prudent and 
flexible approach in the capital markets. 
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Debt  


Total debt, which represents all 
borrowing without offsetting 
financial assets, is projected to be 
$177.3 billion as at March 31, 
2009, compared to $162.2 billion 
as at March 31, 2008. Ontario’s 
net debt, the difference between 
total liabilities and total financial 
assets, is projected to be 
$149.4 billion as at March 31, 
2009, compared to $142.4 billion 
as at March 31, 2008.  


Interim 2008–09 results for the Ontario Electricity Financial Corporation (OEFC) show a projected 
excess of revenue over expense of almost $1.0 billion, reducing the Corporation’s unfunded liability 
(or “stranded debt of the electricity sector”) from $17.2 billion as at March 31, 2008 to $16.3 billion as 
at March 31, 2009. Projected 2009–10 OEFC results are an excess of revenue over expense of about 
$1.2 billion, reducing the unfunded liability to $15.1 billion at March 31, 2010. 


Total Debt Composition  


Total debt is composed of bonds 
issued in the public capital 
markets, non-public debt, 
treasury bills and 
U.S. commercial paper.  


Public debt totals $158.7 billion, 
primarily consisting of bonds 
issued in the domestic and 
international markets in 
11 currencies. Ontario also has 
$18.6 billion outstanding in non-
public debt issued in Canadian 
dollars. Non-public debt consists 
of debt instruments issued to public-sector pension funds in Ontario and the Canada Pension Plan 
Investment Board. This debt is not marketable and cannot be traded. 


Debt Chart  3
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($ Billions)


Non-Public Debt 
$18.6B (11%)


Domestic Bonds 
$112.4B (63%)


Treasury Bills & 
U.S. Commercial 


Paper $11.2B (6%)


International Bonds 
$35.1B (20%)


Total Debt Composition Chart  4


C$177.3 Billion 


Source: Ontario Financing Authority.


International Bonds
• Canadian dollar
• U.S. dollar
• Euro
• New Zealand dollar
• Swiss franc
• Japanese yen
• Australian dollar
• U.K. sterling
• South African rand
• Hong Kong dollar
• New Turkish lira


Domestic Bonds
• Syndicated bonds
• Medium-term notes
• Floating rate notes
• Ontario Savings Bonds
• Bond auctions
• Real return bonds
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Debt-to-GDP Ratios 


The Province’s debt-to-GDP 
ratios are expected to increase 
over the next three years, 
reflecting investments to preserve 
and create jobs, as well as 
investments in key priority areas.  


The net debt-to-GDP ratio is 
expected to increase more rapidly 
than accumulated deficit-to-GDP 
because net debt-to-GDP 
includes the Province’s significant 
investments in capital.  


The ratios stabilize and begin to 
decline during the period of the 
recovery plan to balance 
the budget.  
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1The substantial decline in 2005–2006 was primarily due to a one-time reduction of $16.3 billion to the Province’s accumulated 
deficit resulting from the inclusion of hospitals, school boards and colleges in the  Province’s financial statements, and 
reflecting the balance of the sectors’ assets less their liabilities as at April 1, 2005. 


Actual Outlook
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Comparative Debt Ratios 


In 2007–08, the most recent year 
for which data is available for all 
jurisdictions, Ontario’s net debt-
to-GDP level was below the 
median for the provinces. 


In 2008–09, Canada and Ontario’s 
combined net debt-to-GDP was 
below the average compared to 
G7 countries.  


Net Debt-to-GDP Provincial Comparison
2007–08


Chart  7
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Cost of Debt 


The effective interest rate (on a 
weighted-average basis) on total 
debt is estimated to be 
5.19 per cent as at March 31, 
2009 (March 31, 2008, 
5.76 per cent). For comparison, 
as at March 31, 1993, the 
effective interest rate on total 
debt was 10.14 per cent. 


The effective interest rate on 
public debt is estimated to be 
4.86 per cent as at March 31, 
2009 (March 31, 2008, 
5.35 per cent). The effective interest rate on non-public debt is estimated to be 8.05 per cent as at 
March 31, 2009 (March 31, 2008, 8.59 per cent). 


Risk Exposure 


The Province limits itself to a maximum net interest-rate resetting exposure of 35 per cent of debt 
issued for Provincial purposes and a maximum foreign-exchange exposure of five per cent of debt 
issued for Provincial purposes. As at February 28, 2009, the net interest-rate resetting exposure was 
13.4 per cent and foreign-exchange exposure was 0.2 per cent. All exposures remained well below 
policy limits in 2008–09. 
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Consolidated Financial Tables 


Net Debt and Accumulated Deficit Table 3 
Interim 2009  ($ Millions) 
 


2004–05 2005–06 2006–07 2007–08 
Interim 


2008–09 
Plan 


2009–10 
Debt1       
Publicly Held Debt       
 Bonds2 125,279 123,129 128,666 134,362 145,663 168,361 
 Treasury Bills 3,747 5,215 4,249 5,092 9,430 12,465 
 U.S. Commercial Paper2 269 706 254 644 1,809 1,809 
 Ontario Infrastructure Projects Corporation 


(OIPC)3 
1,288 1,323 1,262 1,632 1,700 1,996 


 Other 404 387 – – – – 
  130,987 130,760 134,431 141,730 158,602 184,631 
Non-Public Debt       
 Canada Pension Plan Investment Board 10,233 10,233 10,233 10,233 10,233 9,797 
 Ontario Teachers’ Pension Fund 8,666 7,596 6,411 4,466 3,001 1,765 
 Public Service Pension Fund 2,886 2,705 2,502 2,260 1,991 1,713 
 Ontario Public Service Employees’ Union 


Pension Fund (OPSEU) 
1,371 1,285 1,188 1,074 946 814 


 Canada Mortgage and Housing Corporation 1,003 960 914 863 810 754 
 Other4 1,231 1,367 1,314 1,430 1,642 1,469 
  25,390 24,146 22,562 20,326 18,623 16,312 
  156,377 154,906 156,993 162,056 177,225 200,943 
Unrealized Foreign Exchange Gains 424 426 318 161 77 47 
Total Debt 156,801 155,332 157,311 162,217 177,302 200,990 
Cash and Temporary Investments5 (13,422) (6,258) (6,622) (7,124) (9,929) (9,929) 
Other Net (Assets)/Liabilities6 (1,193) (5,824) (8,493) (11,230) (16,505) (19,226) 
OIPC Net (Assets)/Other Liabilities3 (1,265) (1,322) (1,096) (1,445) (1,511) (2,005) 
Net Debt 140,921 141,928 141,100 142,418 149,357 169,830 
Non-Financial Assets7 (15,178) (32,773) (34,324) (36,801) (39,850) (46,223) 
Accumulated Deficit8 125,743 109,155 106,776 105,617 109,507 123,607 
1 Includes debt issued by the Province and Government Organizations, including the OEFC. 
2 All balances are expressed in Canadian dollars. The balances above reflect the effect of related derivative contracts. 
3 OIPC’s interim 2008–09 debt is composed of Infrastructure Renewal Bonds ($1.25 billion) and short-term commercial paper ($450 million). 


OIPC’s debt is not guaranteed by the Province. OIPC Net (Assets)/Other Liabilities include cash, temporary investments, accounts receivable, 
loans receivable, debt issue costs, accounts payable and loans payable.  


4 Other non-public debt includes Ontario Municipal Employees Retirement Fund, College of Applied Arts and Technology Pension Plan, Ryerson 
Retirement Pension Plan, Ontario Immigrant Investor Corporation and indirect debt of school boards (the indirect debt of school boards was 
incurred in June 2003 to refinance the non-permanently financed debt of 55 school boards; an equivalent amount is included in Net Assets as 
advance payments to school boards). 


5 Cash and Temporary Investments excludes OIPC cash and temporary investments, which are reported separately under OIPC Net (Assets)/ 
Other Liabilities. 


6 Other Net (Assets)/Liabilities include accounts receivable, loans receivable, advances and investments in government business enterprises, 
accounts payable, accrued liabilities, pensions and the liability for power purchase agreements with non-utility generators. 


7 Non-financial assets include the Province’s tangible capital assets and net assets of hospitals, school boards and colleges, which, starting with 
fiscal year 2005–06, are consolidated using one-line consolidation. 


8 Accumulated deficit represents net debt adjusted for non-financial assets. Starting with 2005–06, accumulated deficit includes the opening 
combined net assets of hospitals, school boards and colleges. 


Source: Ontario Ministry of Finance. 
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Debt Maturity Schedule Table 4 
Interim 2009  ($ Millions)  
  Currency 


  
Canadian 


Dollar 
U.S. 


Dollar 
Japanese 


Yen Euro1 
Other 


Currencies2 


Interim  
2008–09 


Total 
2007–08 


Total 
Fiscal Year Payable  
Year 1 19,010 3,443 747 1,490 870 25,560 27,035 


Year 2 12,612 3,519 – – 252 16,383 13,696 


Year 3 8,770 4,924 – – 47 13,741 11,038 


Year 4 7,886 3,530 – – 550 11,966 7,352 


Year 5 12,830 1,010 182 2,404 554 16,980 11,317 


1–5 years 61,108 16,426 929 3,894 2,273 84,630 70,438 


6–10 years 19,495 4,957 161 385 2,302 27,300 30,670 


11–15 years 11,097 – – – – 11,097 9,037 


16–20 years 16,658 – – – – 16,658 14,710 


21–25 years 8,819 – – – – 8,819 13,469 


26–46 years3 28,721 – – – – 28,721 23,732 


Unamortized Foreign 
Exchange Gains – 84 – – (7) 77 161 


Total4 145,898 21,467 1,090 4,279 4,568 177,302 162,217 


Debt Issued for 
Provincial Purposes 


 
121,065 


 
19,738 1,090 4,100 3,230 


 
149,223 


 
133,880 


OEFC Debt 24,833 1,729 – 179 1,338 28,079 28,337 


        


Total5 145,898 21,467 1,090 4,279 4,568 177,302 162,217 
1 Euro includes debt issued in euros and French franc legacy currency. 
2 Other currencies comprise Australian dollar, New Zealand dollar, U.K. sterling, Swiss franc, Hong Kong dollar, South African rand and New 


Turkish lira. 
3 The longest term to maturity is to June 2, 2054. 
4 Total foreign currency denominated debt (before unrealized foreign exchange gains) as at March 31, 2009, is projected to be $31.4 billion 


(2008, $24.7 billion). Of that, $31.0 billion or 99.0 per cent (2008, $23.9 billion or 96.8 per cent) was fully hedged to Canadian dollars. 
5 Total debt includes issues totalling $2.4 billion (2008, $2.7 billion) that have embedded options exercisable by either the Province or the 


bondholder under specific conditions. 
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Medium-Term Outlook Table 5 
Net Debt and Accumulated Deficit ($ Billions) 
 2010–11 2011–12 
Total Debt 220.3 236.6 


Cash and Temporary Investments  (7.9) (6.9) 


Other Net (Assets)/Liabilities (20.6) (21.6) 


OIPC Net (Assets)/Liabilities (2.3) (2.6) 


Net Debt 189.5 205.4 


Non-Financial Assets (53.7) (59.9) 


Accumulated Deficit 135.8 145.5 


Note: Numbers may not add due to rounding. 


 
 
Derivative Portfolio Notional Value Table 6 
Interim 2009 ($ Millions) 


Maturity in 
Fiscal Year 2009–10 2010–11 2011–12 2012–13 2013–14 


6–10 
Years 


Over 10 
Years 


Interim 
2008–09 


Total 
2007–08 


Total 
Swaps:    
Interest rate 9,529 9,200 11,144 8,347 5,838 22,997 6,651 73,706 61,028 
Cross currency 5,380 3,194 3,097 3,791 6,423 10,485 – 32,370 27,032 
Forward foreign 


exchange 
contracts 7,665 – – – – – – 7,665 2,649 


Caps and floors 88 – – – – – – 88 88 


Total 22,662 12,394 14,241 12,138 12,261 33,482 6,651 113,829 90,797 


 
The table above presents the maturity schedule of the Province’s derivatives, by type, interim at 
March 31, 2009, based on the notional amounts of the contracts. Notional amounts represent the 
volume of outstanding derivative contracts and are not indicative of credit risk, market risk or actual 
cash flows. The Province uses derivatives to hedge and to minimize interest costs. Hedges are created 
primarily through swaps. Swaps allow the Province to offset existing obligations, effectively converting 
them into obligations with more desirable characteristics.  
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GLOSSARY 


Note: The descriptions of the terms in the glossary are solely intended for the assistance of readers of the 
2009 Budget. The glossary and the descriptions of the terms in the glossary are not intended to affect 
or alter the meaning of any terms under law. 


Accounting Period: the time covered by financial statements, which can be for any length of time 
but is usually a fiscal year (April to March for the Province), a quarter or a month.  


Accumulated Deficit: the difference between liabilities and assets. It represents the total of all past 
annual deficits minus all past annual surpluses, including prior-period adjustments.  


Amortize: to allocate an asset’s cost to different accounting periods according to the estimated useful 
life of the asset.  


Asset-Backed Commercial Paper (ABCP): a short-term investment vehicle, typically with 
a maturity of 90 to 180 days. The security itself is generally sponsored by a bank or 
other financial institution. The notes are backed either directly or indirectly by financial assets 
such as trade receivables, and are generally used for short-term financing needs.  


Bond Auction: a process in which participants can submit a bid to purchase a given amount of a 
security at a specific price.  


Broader Public Sector (BPS): organizations receiving government transfer payments to provide 
services to the public. Such organizations include universities, colleges, school boards, 
hospitals, long-term care facilities, community care access centres and children’s aid societies.  


Business Inputs: current and capital expenditures that businesses acquire to run their operations and 
to provide goods and services, such as vehicles and fuel, building materials, computers, office 
furniture and equipment, and telecommunications services. 


Canada Health Transfer (CHT): a federal transfer provided to each province and territory in 
support of health care.  


Canada Pension Plan Investment Board (CPPIB) Borrowing: the Province’s option of 
borrowing from the CPPIB as a source of long-term borrowing.  


Canada Social Transfer (CST): a federal transfer provided to each province and territory in support 
of postsecondary education, social assistance and social services, including child care.  


Capital Cost Allowance: the portion of the capital cost of an asset (e.g., a building, automobile or 
machine) that may be deducted for income tax purposes each year.   
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Capital Expenditure: expenditures to acquire or upgrade physical assets including transportation 
infrastructure, land and buildings, information technology infrastructure and systems, vehicles, 
marine fleet and aircraft.  


Capital Gain: the net profit arising from the sale or transfer of capital assets or investments; i.e., the 
proceeds or market value received less the net book value of the capital asset or investment.  


Capital Tax: a tax levied on a corporation’s taxable capital comprising capital stock, surpluses, 
indebtedness and reserves.  


Cash and Cash Equivalents: cash or other short-term liquid low-risk instruments that are readily 
convertible to cash, typically within three months or less.  


Change in Net Debt: the annual change in net debt is equal to the surplus/deficit of the Province 
plus the change in tangible capital assets and the change in net assets of hospitals, school boards 
and colleges.  


Consolidation: the inclusion of the financial results of government-controlled organizations in the 
Province’s consolidated financial statements.  


Consumer Price Index (CPI): a measure of consumer prices, the Canadian CPI is produced by 
Statistics Canada on a monthly basis. The CPI measures the retail prices of a shopping basket of 
about 300 goods and services including food, housing, transportation, clothing and recreation. 
The index is weighted to reflect typical household spending patterns. The change in a price 
index such as the CPI is a measure of inflation. Increases in the CPI are also referred to as 
increases in the cost of living.  


Contingency Fund: an amount of expense available to address unanticipated spending pressures; for 
example, disaster assistance.  


Debt: an obligation resulting from the borrowing of money.  


Debt Maturities: the total forecast amount of debt due for repayment on specific dates.  


Debt Redemptions: the total forecast amount of bond issues expected to be redeemed prior to 
maturity. Debt redemptions primarily relate to Ontario Savings Bonds.  


Debt Term: the remaining term to maturity of long-term debt.  


Debt-to-GDP Ratio: a measurement of the government’s debt as a percentage of gross domestic 
product (GDP). It is a measure of the debt in relation to the economy and its capacity to carry 
and repay debt.  
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Deficit: the amount by which government expenses exceed revenues in any given year.  


Derivatives: financial contracts that derive their value from other underlying instruments. 
The Province uses derivatives including swaps, forward foreign exchange contracts, forward 
rate agreements, futures and options to hedge currency exposure and minimize interest costs.  


Domestic Medium-Term Notes: debt instruments issued domestically, offered under a program 
and structured to meet specific investor needs.  


Employment Insurance (EI): a federal program funded by premium contributions from workers 
and employers that provides temporary earnings replacement for unemployed workers through 
EI regular benefits. The EI program also provides maternity, parental, adoption, sickness, 
compassionate care, work-sharing and fishing benefits. Employment Insurance Part II provides 
funding for training programs and income support while training. The federal government 
provides EI Part II funds through Labour Market Development Agreements with each province 
and territory. In 2008, the federal government established an arm’s-length Crown corporation 
to manage future EI surpluses.  


Employment Ontario: the Province’s training and employment services program of over $1 billion 
annually. Services such as apprenticeship, literacy, technical training, wage subsidies, summer 
jobs, laid-off worker assistance and employment counselling are provided through an integrated 
network in communities across the province.  


Equalization: a federal government program that provides unconditional transfer payments to 
provinces whose revenue-raising capacity falls below a federally determined standard.  


Euro Medium-Term Notes (EMTNs): debt issued outside the United States and Canada and 
structured to meet individual investor requirements.  


Financial Assets: assets that could be used to discharge existing liabilities or finance future operations 
and are not for consumption in the normal course of operations. Financial assets include cash; 
an asset that is convertible to cash; a contractual right to receive cash or another financial asset 
from another party; a temporary or portfolio investment; a financial claim on an outside 
organization or individual; and inventory.  


Fiscal Plan: an outline of the government’s consolidated revenue and expense plan, which must 
address the fiscal year of the Budget and the following two years, although it may address a 
longer period.  


Fiscal Year: the Province of Ontario’s fiscal year runs from April 1 to March 31.  


Floating Rate Notes (FRNs): debt instruments that bear a variable rate of interest.  
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Fund: a fiscal and accounting entity segregated for the purpose of carrying on specific activities, or 
attaining certain objectives in accordance with special regulations, restrictions or limitations.  


Futures: an exchange-traded contract that confers on both parties an obligation to buy or sell on a 
future date a physical or financial commodity at a price and amount specified when the contract 
is entered into.  


Global Bonds: debt securities issued simultaneously in the international and domestic markets, 
settling through various worldwide clearing systems. These can be issued in a variety of 
currencies, including Canadian and U.S. dollars.  


Gross Domestic Product (GDP): the total unduplicated value of the goods and services produced in 
the economy of a country or region during a given period of time such as a quarter or a year. 
Gross domestic product can be measured three ways: as total income earned in current 
production, as total final expenditures, or as total net value added in current production.  
See Real GDP.  


Group of Seven (G7): a grouping of seven of the world’s largest industrial market economies: 
United States, Japan, Germany, France, Britain, Italy and Canada.  


Infrastructure: the facilities, systems and equipment required to provide public services and support 
private-sector economic activity, including network infrastructure (e.g., roads, bridges, water 
and wastewater systems, large information technology systems), buildings (e.g., hospitals, 
schools, courts), and machinery and equipment (e.g., medical equipment, research 
equipment).  


Input Tax Credit (ITCs): a credit of single sales tax that registrants could claim to recover the tax 
they paid or owe on their supplies for goods or services they acquired to provide taxable goods 
and services. 


Interest on Debt Expense: the amount reported as an expense for borrowed money. Interest is 
calculated as a percentage of the amount of debt for each period of time and excludes the 
amount of interest capitalized during construction of capital assets.  


Investment in Capital Assets: the cost of acquiring or upgrading tangible capital assets owned by 
the Province and its consolidated organizations during the year, including land, buildings, 
highways and bridges, information technology infrastructure and systems, vehicles, marine 
fleet and aircraft.  


Labour Market Agreement (LMA): the Canada–Ontario Labour Market Agreement, signed in 
February 2008, provides funding for six years to Ontario for training and employment services 
for Ontarians ineligible for EI, including immigrants, persons with disabilities and the long-
term unemployed.  







  Glossary 151 


Labour Market Development Agreement (LMDA): the Canada–Ontario Labour Market 
Development Agreement, signed in November 2005, provides funding to Ontario annually 
from EI Part II to address Ontario’s labour-market priorities. Funding supports training and 
employment services.  


Locked-In Accounts: a prescribed retirement savings arrangement under the Pension Benefits Act to 
which members of registered pension plans may transfer funds when they terminate 
employment or cease membership in a pension plan. Ontario locked-in accounts include 
locked-in retirement accounts (LIRAs), life income funds (LIFs) and locked-in retirement 
income funds (LRIFs).  


Marginal Effective Tax Rate (METR): the tax rate that applies to an incremental dollar of income 
from new capital investment.  It takes into account federal and provincial corporate income 
taxes, capital and sales taxes.  


Medium-Term Notes (MTNs): debt instruments offered under a program and structured to meet 
specific investor needs.  


Net Debt: the difference between the Province’s total liabilities and financial assets.  


Net Loans/Investments: the total funds paid by the Province towards loans/investments netted 
against loan repayments.  


Nominal: an amount expressed in dollar terms without adjusting for changes in prices due to, 
for example, inflation or deflation.  


Non-Cash Adjustments: adjustments required to determine the cash inflows from operations and 
cash outflows for capital expenditures. Non-cash adjustments include changes in balances of 
accounts receivable; accounts payable; accrued pension and construction liabilities; and 
investments in government business enterprises. Amortization and imputed interest during 
construction on capital assets are also non-cash adjustments.  


Non-Tax Revenue: the revenue received by the government from external sources. This also 
includes revenues from the sale of goods and services; fines and penalties associated with the 
enforcement of government regulations and laws; fees and licences; royalties; profits from a 
self-sustaining Crown agency; and asset sales.  


OntarioBuys: a program of the Ontario Ministry of Finance that provides funding and advice to the 
Province’s broader public sector (BPS) partners, such as hospitals, school boards, colleges and 
universities, to help them modernize their supply chains and other back-office processes.  
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Ontario Child Benefit (OCB): an income-tested, non-taxable benefit announced in the 2007 Budget 
that is provided to low-income families with children in Ontario. In July 2008, OCB benefits 
started to flow monthly. The OCB consolidates social assistance benefits for children and the 
Ontario Child Care Supplement for Working Families (OCCS) into one benefit that is paid to 
all low-income families with children, regardless of the source of their income.  


Ontario Child Care Supplement for Working Families (OCCS): an income-tested, non-taxable 
earnings supplement provided to low-income working families with children under age seven. 
It is intended to enhance labour-force attachment. In July 2008, OCCS payments were 
consolidated with the OCB. If a family’s OCCS entitlement is larger than its OCB payment, 
the family still receives the extra OCCS benefit.  


Ontario Disability Support Program (ODSP): a program that provides income and employment 
assistance to people with substantial disabilities. Ontarians aged 65 years or older who are 
ineligible for Old Age Security may also qualify for ODSP if they are in financial need.  


Ontario Savings Bonds (OSBs): an investment that is backed 100 per cent by the Province of 
Ontario, including both principal and interest. They are available from financial institutions, 
credit unions, caisses populaires or investment dealers.  


Ontario Works: a program that provides income and employment assistance to eligible Ontarians in 
need. All Ontario Works recipients are required to participate in one or more employment 
assistance activities as a condition of eligibility for financial assistance. This helps people 
become self-reliant as quickly as possible.   


Option: a contract that gives the purchaser the right, but not the obligation, to buy or sell a specific 
amount of a commodity, currency or security at a specific price, on a certain future date.  


Procurement: the process of acquiring goods and services.  


Productivity Growth: the increase in output per unit of a factor of production.    


Program Expense: the expense related to operating and capital programs including amortization.  


Public Accounts: the Consolidated Financial Statements of the Province along with supporting 
statements and schedules as required by the Financial Administration Act, Treasury Board Act and 
Management Board of Cabinet Act. 


Public Service Body: a qualifying non-profit organization, a charity, a municipality, a school 
authority, a hospital authority, a public college, or a university. 
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Qualifying Non-Profit Organization: a non-profit organization with government funding that 
amounts to at least 40 per cent of its total revenue. 


Real GDP: gross domestic product measured to exclude the impact of changing prices.  


Reserve: an amount included in the fiscal plan to protect the plan against adverse changes in the 
economic outlook, or in Provincial revenue and expense. Any portion of the reserve not 
required at year-end is used to improve the surplus/deficit.  


Scientific Research and Experimental Development (SR&ED): a systematic investigation or 
search that is carried out in a field of science or technology by means of experiment or analysis.  
SR&ED includes basic research — work undertaken to advance scientific knowledge without a 
specific practical application in view; applied research — work undertaken for the 
advancement of scientific knowledge with a practical application in view; and experimental 
development — work undertaken for the purpose of achieving technological advancement for 
purposes of creating new, or improving existing, materials, devices, products or processes.  


Surplus: the amount by which revenues exceed government expenses in any given year.  


Surtax: a tax levied on another tax, or a second tax levied on an amount that is already subject to tax. 


Syndicated Bond Issues: debt securities that are underwritten by a group of investment dealers.  


Tangible Capital Assets: physical assets including land, buildings, transportation infrastructure, 
information technology infrastructure and systems, vehicles, marine fleet and aircraft.  


Total Debt: the Province’s total borrowings outstanding without taking into consideration any of the 
Province’s assets.  


Total Expense: the sum of program expense and interest on debt expense.  


Treasury Bills: short-term debt instruments issued by governments on a discount basis.  


U.S. Commercial Paper: short-term debt typically issued in the United States by a government or 
corporation on a discount basis. U.S. Commercial Paper is limited to terms of one to 270 days.  


Value-Added Tax: a multi-stage tax on consumption that applies throughout the supply chain 
regardless of whether the purchase is for use by a business or consumer, but that allows most 
businesses to be reimbursed for the tax paid on their business inputs through the use of input 
tax credits. 


Weighted-Average Interest Rate: takes into account the proportion of debt at each level of 
interest rate in the debt portfolio.  
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Yield: the effective rate of interest paid on an investment. Yield is the annual rate of return on any 
investment or debt and is expressed as a percentage.  


Zero-Rated Supplies: supplies of goods or services that would be tax free under the single sales tax 
(i.e. taxed at a rate of zero). Examples of zero-rated supplies would include basic groceries, 
prescription drugs and medical devices. Providers of zero-rated supplies would be able to claim 
input tax credits on inputs to be used for zero-rated supplies. 
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Home Starts to Decline


Overview1


Despite a growing population,
demand for B.C. homes will be
weak and prices will be lower.  The
sales-to-new listings ratio, an
indicator of demand and supply
conditions for existing homes, is
low. This suggests that fewer new
homes will be started this year and
next. Both single-detached and
multiple-unit starts will decline in
2009 and 2010.


The average MLS® price will move
lower this year, narrowing the
price gap with the rest of Canada.
In 2010, the average price for an
existing home will remain close to
the 2009 price, as resale market
returns to more balanced supply
and demand conditions later in
that year.


1 The outlook is subject to a heightened degree of uncertainty. Although point forecasts are presented in this
publication, CMHC also presents forecast ranges and risks where appropriate. The forecasts included in this
document are based on information available as of January 27, 2009.
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Housing Outlook


Economic Outlook


The outlook is for fewer housing
starts and lower home prices due to
weak homeownership demand and a
well-supplied existing home market.
The housing outlook stabilizes in
2010 with smaller projected
declines in housing starts and resale
prices.


The resale market will cool this year
and next. A slowing economy and
job market will contribute to lower
existing home sales this year,
following a significant drop in 2008.
Buyers' market conditions will
prevail throughout 2009 and result
in lower prices. The average MLS®
price will decline ten per cent to
just under $408,000, narrowing the
price gap with the rest of Canada. In
2010, the resale market will return


Builders will start fewer homes in
response to weak demand and an
abundant supply of housing. Housing
starts in the province will total
22,800 units in 2009, down by one
third compared to last year's level. A
further nine per cent decline is
forecast for 2010.


Slower economic and job growth
will lessen demand for
homeownership. Consumers will
rein in their spending on goods and
services, including housing, slowing
economic and job growth to less
than one per cent. Relatively low
mortgage interest rates and a
growing population are two factors
that will support housing demand,
but will not fully offset the influence
of the moderating economy.


A well-supplied resale market means
there will be less spill-over in
homeownership demand to new
home construction. The increase in
home prices between 2004 and
2007 led to a significant (12%)
increase in homes for sale last year.
Existing home listings have moved
off their recent peak, but remain
elevated, while resales continue to
decline. The sales-to-new listings
ratio, an excellent indicator of future
home prices, is low and pointing to
lower home prices. As a result,
market conditions will favour
homebuyers, who will benefit from
more choice than in recent years.


The provincial economy will be on a
more solid footing in 2010 as
demand for B.C. goods and services


picks up. Stronger employment
growth will entice more homebuyers
back to the ownership market and
draw listings down.


to more balanced supply and
demand conditions, and will result in
an average existing home price close
to the 2009 level.


The low sales-to-new listings ratio
also points to fewer home starts.
Both single-detached starts and
multiple-unit starts will decline as a
result of competition from a well-
supplied existing home market and
weak demand for homeownership.
Single-detached homes will continue
to be favoured by consumers, but
their generally higher price,
compared to resale homes, may
become more of a deterrent as
resale prices move lower. The price
gap between existing and new
homes will widen this year because
construction costs are still relatively


high. Construction costs will benefit
from lower labour and materials
costs as market activity lessens.


Although high land prices will
encourage construction of multi-
family housing, fewer multiple-unit
starts will get underway this year and
next.  Weak demand for
homeownership will put some
projects on hold. Apartment
condominium starts will continue to
be the focus of builders, with many
developers favouring smaller
projects or larger projects with
phased components. Few rental
starts are projected, despite low
rental vacancy rates, as construction
costs remain relatively high.
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Emp.  
Growth 


SA2 (%)


Unemp.  


Rate SA2 


(%)


Average 
Weekly 
Earnings 


($)


Total 
Starts


Single-
Detached 


Starts


Multiple 
Starts


MLS® 
Sales


MLS® 
Average 


Price3 ($)


Q4 2008 8.4 5.6 n/a Q4 2008 49 41 8 166 $346,296
Q4 2007 -4.4 6.4 n/a Q4 2007 205 112 93 410 $375,648


Change1 12.8 -0.8 - % Change -76.1 -63.4 -91.4 -59.5 -7.8


Q4 2008 15.5 4.3 n/a Q4 2008 113 57 56 204 $337,181
Q4 2007 5.5 4.0 n/a Q4 2007 225 137 88 433 $332,375


Change1 10.1 0.3 - % Change -49.8 -58.4 -36.4 -52.9 1.4


Q4 2008 -1.9 5.6 n/a Q4 2008 56 20 36 146 $233,317
Q4 2007 6.7 5.1 n/a Q4 2007 67 49 18 219 $243,937


Change1 -8.6 0.5 - % Change -16.4 -59.2 n/a -33.3 -4.4


Q4 2008 3.8 5.5 737 Q4 2008 79 59 20 390 $338,352
Q4 2007 0.7 3.7 749 Q4 2007 183 133 50 812 $336,349


Change1 3.0 1.8 -1.6% % Change -56.8 -55.6 -60.0 -52.0 0.6


Q4 2008 2.5 5.8 788 Q4 2008 144 122 22 412 $381,982
Q4 2007 0.2 4.3 719 Q4 2007 696 270 426 993 $406,897


Change1 2.3 1.5 9.6% % Change -79.3 -54.8 -94.8 -58.5 -6.1


Q4 2008 0.1 4.8 815 Q4 2008 3,927 681 3,246 3,209 $545,115
Q4 2007 3.1 4.1 761 Q4 2007 5,856 1,073 4,783 8,002 $579,685


Change1 -3.0 0.7 7.1% % Change -32.9 -36.5 -32.1 -59.9 -6.0


Q4 2008 0.9 3.7 767 Q4 2008 211 125 86 781 $448,680
Q4 2007 5.4 2.8 727 Q4 2007 701 211 490 1,646 $481,488


Change1 -4.5 0.9 5.4% % Change -69.9 -40.8 -82.4 -52.6 -6.8


December 08 0.2 5.3 794 Q4 2008 6,120 2,007 4,113 9,181 $415,408
December 07 3.2 4.1 753 Q4 2007 10,573 3,700 6,873 20,095 $452,198


Change1 -3.0 1.2 5.5% % Change -42.1 -45.8 -40.2 -54.3 -8.1


December 08 0.5 6.6 796 Q4 2008 47,067 20,882 26,185 67,658 $281,112
December 07 2.2 5.9 765 Q4 2007 55,174 28,849 26,325 102,262 $312,738


Change1 -1.7 0.7 4.0% % Change -14.7 -27.6 -0.5 -33.8 -10.1


M LS® is a registered trademark o f the Canadian Real Estate Association (CREA).


"SA" means Seasonally Adjusted


B.C. Region Economic and Housing Indicators 


Vancouver


Kamloops


Nanaimo


Prince 
George


Abbotsford


Kelowna


Labour Market 


Source: Statistics Canada (CANSIM ), CM HC (Starts and Completions Survey), CREA


Housing Market 


1Changes to  the Unemployment Rate and Employment Growth represent the abso lute  difference between current rates and the rates for the same period in the previous 
year. 


Victoria


B.C. 


CANADA


2 Seasonally adjusted Labour Force data is not available for Kamloops, Nanaimo, Prince George, and Kelowna, therefore, raw data was used.
3 M LS® Average Price for Prince George, Nanaimo, and Kamloops is for single-detached units only


Looking for more details?  Subscribe to CMHC’s Housing Market Outlook Canada report and Housing Market Outlook reports
for major centres.
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Housing Starts 2008 2009(F)*
% chg  


(2008/2009)
2010(F)*


% chg  
(2009/2010)


YTD 2008 YTD 2007
% chg  


(2007/2008)


Single-Detached 307 200 -34.9 175 -12.5 307 455 -32.5


Multiple 271 150 -44.6 125 -16.7 271 308 -12.0


Total 578 350 -39.4 300 -14.3 578 763 -24.2


Single-Detached 389 330 -15.2 330 0.0 389 538 -27.7


Multiple 532 180 -66.2 150 -16.7 532 295 80.3


Total 921 510 -44.6 480 -5.9 921 833 10.6


Single-Detached 146 130 -11.0 115 -11.5 146 288 -49.3


Multiple 69 30 -56.5 25 -16.7 69 40 n/a


Total 215 160 -25.6 140 -12.5 215 328 -34.5


Single-Detached 358 250 -30.2 225 -10.0 358 527 -32.1


Multiple 927 400 -56.9 375 -6.3 927 561 65.2


Total 1,285 650 -49.4 600 -7.7 1,285 1,088 18.1


Single-Detached 765 600 -21.6 625 4.2 765 1,130 -32.3


Multiple 1,492 650 -56.4 575 -11.5 1,492 1,675 -10.9


Total 2,257 1,250 -44.6 1,200 -4.0 2,257 2,805 -19.5


Single-Detached 3,634 3,200 -11.9 2,900 -9.4 3,634 4,211 -13.7


Multiple 15,957 9,300 -41.7 8,100 -12.9 15,957 16,525 -3.4


Total 19,591 12,500 -36.2 11,000 -12.0 19,591 20,736 -5.5


Single-Detached 673 650 -3.4 550 -15.4 673 795 -15.3


Multiple 1,232 700 -43.2 700 0.0 1,232 1,784 -30.9


Total 1,905 1,350 -29.1 1,250 -7.4 1,905 2,579 -26.1


Single-Detached 10,991 8,800 -19.9 8,000 -9.1 10,991 14,474 -24.1


Multiple 23,330 14,000 -40.0 12,700 -9.3 23,330 24,721 -5.6


Total 34,321 22,800 -33.6 20,700 -9.2 34,321 39,195 -12.4


Single-Detached 93,202 74,825 -19.7 76,600 2.4 93,202 118,917 -21.6


Multiple 117,854 85,425 -27.5 86,750 1.6 117,854 109,426 7.7


Total 211,056 160,250 -24.1 163,350 1.9 211,056 228,343 -7.6


B.C. Region Housing Forecast - New Construction


Kamloops


Nanaimo


Prince George


Abbotsford


Kelowna


Vancouver


(F) = CM HC Forecast


Victoria


B.C.   


CANADA


Source: CM HC (Starts and Completions Survey)


* Although point forecasts are provided in this table, please refer to the Housing Forecast Range table at the end of this report to get the relevant ranges. 
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2008 2009(F)*
% chg  


(2008/2009)
2010(F)*


% chg  
(2009/2010)


YTD 2008 YTD 2007
% chg  


(2007/2008)


MLS® Sales 1,641 1,450 -11.6 1,650 13.8 1,641 2,650 -38.1


MLS® Avg. 
Price


379,929 330,000 -13.1 325,000 -1.5 379,929 338,703 12.2


MLS® Sales 1,599 1,350 -15.6 1,400 3.7 1,599 2,265 -29.4


MLS® Avg. 
Price


332,555 310,000 -6.8 300,000 -3.2 332,555 314,636 5.7


MLS® Sales 1,168 975 -16.5 900 -7.7 1,168 1,579 -26.0


MLS® Avg. 
Price


240,240 227,000 -5.5 222,000 -2.2 240,240 241,102 -0.4


MLS® Sales 2,674 2,500 -6.5 2,600 4.0 2,674 3,843 -30.4


MLS® Avg. 
Price


355,099 330,000 -7.1 330,000 0.0 355,099 338,976 4.8


MLS® Sales 3,445 3,100 -10.0 3,600 16.1 3,445 5,584 -38.3


MLS® Avg. 
Price


430,755 383,500 -11.0 380,000 -0.9 430,755 410,175 5.0


MLS® Sales 25,149 23,000 -8.5 25,000 8.7 25,149 38,978 -35.5


MLS® Avg. 
Price


593,767 527,000 -11.2 528,000 0.2 593,767 570,795 4.0


MLS® Sales 6,171 5,400 -12.5 5,600 3.7 6,171 8,403 -26.6


MLS® Avg. 
Price


484,898 427,000 -11.9 420,000 -1.6 484,898 466,974 3.8


MLS® Sales 68,923 61,800 -10.3 65,700 6.3 68,923 102,805 -33.0


MLS® Avg. 
Price


454,599 407,700 -10.3 405,400 -0.6 454,599 439,119 3.5


MLS® Sales 433,990 370,500 -14.6 405,000 9.3 433,985 523,307 -17.1


MLS® Avg. 
Price


303,607 287,900 -5.2 288,100 0.1 303,609 305,864 -0.7


M LS® is a registered trademark of the Canadian Real Estate Association (CREA).


2 Canada to tal excludes the territo ries


B.C. Region Housing Forecast - Resale Market


Kamloops1


Nanaimo1


Prince George1


Abbotsford


Kelowna


Vancouver


Victoria


Source: CREA
(F) = CM HC Forecast     


B.C.  


Canada2


1 M LS® Average Price for Prince George, Nanaimo, and Kamloops is fo r single-detached units only


* Although point forecasts are provided in this table, please refer to the Housing Forecast Range table at the end of this report to get the relevant ranges. 







Housing Market Outlook - British Columbia Region Highlights - First Quarter 2009


Canada Mortgage and Housing Corporation 6


 2008  2009(F) Oct 2008 Oct 2009(F) Oct 2008 Oct 2009(F)


Kamloops 0.4 0.5 660 680 788 795


Nanaimo 1.2 1.4 614 645 750 788


Prince George 3.9 4.9 598 625 692 723


Abbotsford 2.6 3.0 627 645 765 780


Kelowna 0.3 1.0 803 835 967 1,000


Vancouver 0.5 0.8 880 910 1,124 1,164


Victoria 0.5 0.7 764 795 965 1,005


Canada1 2.3 2.1 n/a n/a n/a n/a


Source: CMHC Fall Rental Market Survey


B.C. Region Housing Forecast - Rental Market


1 All centres 100,000+


Average Rent 
2-Bedroom Units


(F) = CMHC Forecast


Average Rent 
Vacancy Rate 


1-Bedroom Units


British Columbia Region - Housing Forecast Ranges


2009 2010
Point 


Forecast
High 


Forecast
Low 


Forecast
Point 


Forecast
High 


Forecast
Low 


Forecast
British Columbia
  Housing Starts 22,800 25,600 20,100 20,700 22,800 18,100
    Multiple 14,000 15,800 12,300 12,700 14,000 10,800
    Single 8,800 9,800 7,800 8,000 8,800 7,300
  MLS® Sales 61,800 65,900 57,400 65,700 68,100 58,400
  MLS® Average Price ($) 407,700 431,900 382,400 405,400 436,200 379,900


Canada
  Housing Starts 160,250 180,000 141,000 163,350 180,000 143,000
    Multiple 85,425 96,200 75,200 86,750 95,400 74,400
    Single 74,825 83,800 65,800 76,600 84,600 68,600
  MLS® Sales 370,500 395,000 344,000 405,000 420,000 360,000
  MLS® Average Price ($) 287,900 305,000 270,000 288,100 310,000 270,000
Source: CMHC.
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Housing for Newcomers
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for newcomers to Canada, which also includes relevant housing market information.
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wealth of detailed local,
provincial, regional and
national market information.


� Forecasts and Analysis – 
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B.C. sheds 68,000 full-time jobs in January
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B.C. sheds 68,000 full-time jobs in
January
Last Updated: Friday, February 6, 2009 | 8:28 AM PT Comments 36 Recommend 32
CBC News


More than 68,000 British Columbians lost
their full-time jobs in January as the
province's unemployment rate shot up in
January to 6.1 per cent, an increase of
0.8 percentage points from December.


Statistics Canada analyst Jane Lin said
the numbers released Friday show many
people who formerly had full-time jobs
are only finding part-time work.


While 68,000 full-time jobs were lost,
nearly 33,000 people picked up part-time


work, meaning overall, B.C.'s economy shed 35,000 jobs in January.


The hardest-hit sector in B.C. was manufacturing, which lost 18,000 jobs in January, followed
by construction, which shed 10,000 jobs. Retail and trade jobs followed those sectors.


Since October, more than half of all jobs lost in the province have been in construction,
bringing total losses in that industry to 32,000 since its peak in September 2008.


Province still below national average


At 6.1 per cent, B.C.'s unemployment rate is still more than a full point below the national
unemployment rate of 7.2 per cent.


Nationally, the economy shed more than 129,000 jobs, the largest loss of jobs in a single
month in more than 30 years, and far exceeding the drop of 40,000 that economists had
been projecting.


Most jobs were lost by adults working in the manufacturing industry, with most of the losses
coming in the three largest provinces, Ontario, Quebec, and B.C.


The only sectors to show employment gains nationally were health care and social
assistance.


The situation appears to be a little better in Canadian cities, but Statistics Canada warns the
survey numbers were relatively small and the numbers were not as accurate.


Vancouver's unemployment rate rose to 5.1 per cent in January, up from 4.8 per cent in
December, and Victoria's rate also rose to 4 per cent, up from 3.7 per cent.


B.C.'s once-booming construction industry has shed 32,000
jobs since September. (CBC)
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B.C. economy to decline 1.5 per cent in 2009, bank economist predicts
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B.C.'s economy is heading toward its first annual contraction in more
than 25 years, with economic growth expected to decline by 1.5 per cent
in 2009, according to a provincial forecast released Thursday by the
Royal Bank of Canada.


"The key drivers for B.C. [before the economic downturn] were a strong
global trade environment, firm commodity prices and sizeable investment
activity," Craig Wright, senior vice-president and chief economist for
RBC, said in an interview. "But now, we're seeing weak global growth,
weak commodity prices, a winding down of investment activity and a
sharp slowdown in housing.


"It's a similar story across all of Canada. B.C. is at the weaker end of the
list."


Wright said the swiftness with which the province's housing sector,
labour market, consumer spending and capital investment have
deteriorated in recent months has thwarted prospects that a global
recovery later this year might offset the province's near-term slump.


He said B.C. consumers have reined in spending and that retail sales
were dismal over the last few months, particularly over Christmas.


The report -- which said the Canadian economy as a whole will decline
1.4 per cent in 2009 -- also noted that the development of the province's
natural gas industry is losing momentum.


The report predicted that B.C.'s unemployment rate would rise to 6.8 per
cent in 2009 -- lower than the Canadian rate of 7.8 per cent -- and noted
that the labour market lost 35,000 jobs in January, the largest drop ever
recorded in B.C.


"The employment situation has been deteriorating rapidly in the last few
months," Wright said. "The job market has recorded its longest losing
streak [September 2008 to January 2009] since 1986."


He said the situation has degraded faster than anticipated and the B.C.
economy is not expected to show significant improvement until 2010.


According to the report, resale activity in the province's housing sector in
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recent months reached its lowest levels on record, dating back to the
mid-1980s, and downward pressure on prices has intensified. Demand
for new residential units has been scaled back, with February housing
starts falling to their lowest point since early 2002.


Add the winding down of Olympic-related infrastructure building, and
capital investment will soften considerably in 2009, the report added.
Fiscal stimulus from increased public spending on infrastructure,
announced in both the federal and provincial budgets, will provide some
relief, but the impact will be limited.


Despite that, the report said next year's outlook is brighter, with 2.9-per-
cent projected growth, as the stimulative effect of increased public
infrastructure spending will be enhanced by improving global economic
conditions, a gradual recovery in commodity markets, more positive
external trade, and the expected run-up in tourism spending with the
2010 Olympics.


"If we're right, B.C. will be the strongest province in 2010," Wright said.


RBC's outlook for 2009 is somewhat gloomier than that of the provincial
finance ministry, which expects the economy to shrink by 0.9 per cent in
2009. It sees a rebound to growth of 2.4 per cent in 2010 and 2.6 per
cent annually to 2013.


The RBC report noted that a weaker economy will dampen activity coast
to coast in 2009, with all provincial economies except Saskatchewan,
Manitoba and Nova Scotia forecast to contract. Alberta is expected to
see the largest contraction at 2.3 per cent this year, followed by Ontario's
1.9 per cent and then B.C.'s 1.5 per cent.


bmorton@vancouversun.com


ONLINE: Comment on this story at vancouversun.com/business
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EXECUTIVE COMMENT 
 


THE CURRENT CHALLENGES FACING HUMAN RESOURCES AND LABOUR 
RELATIONS PROFESSIONALS 


 
Since its inception, the Business Council of BC has engaged in provincial policy 
development and remained on the leading edge of key issues and initiatives for its members, 
especially in the area of labour relations and human resources. 


Over the past several months, the Business Council held numerous meetings with senior 
human resources and labour relations professionals from member organizations.  In these 
meetings, a number of issues emerged as top priorities for business and their organizations.  
What follows is a brief recap of these challenges.  While the degree to which these issues 
affect members varies across industries and sectors as well as geographic locations, all 
organizations will grapple with these issues at some point in the coming years.   


Managing different generations  There are four different generations currently in the 
workforce.  It is common for Veterans, Boomers, Gen X’ers and Gen Y’s to all work in the 
same organization.  To effectively engage these distinct generations, managers need to be 
sensitive to what motivates each cohort, their different strengths, and differing needs for 
feedback and structure.  Different leadership styles are necessary for success.   


Recruitment and retention  This issue now impacts a growing number of employers.  The 
ageing workforce, immigration, skill shortages, and employee knowledge and human capital 
all affect recruitment and retention.  For some employers, so far the tighter labour market 
has impacted only parts of their organization, such as staffing remote locations.  Increasingly, 
however, as the population ages and immigration plays a bigger role in the labour market 
managing alternate work arrangements and a more diverse group of individuals with various 
needs will be critical for success.  


Ageing workforce   The challenges of dealing with an ageing workforce promises to be a 
central concern for many companies.  With a large portion of their workforce approaching 
the traditional age of retirement, companies are going to have to pay much more attention 
to succession planning and recruitment than in the past.   


The recent global financial crisis and collapse of equity markets may complicate, or perhaps 
temporarily alleviate, some of these concerns. Having taken a sizable hit to their retirement 
portfolios, it appears many employees are now postponing retirement plans.  Employers may 
now have to manage younger employees’ inflated expectations of advancing in their 
organizations.  This more recent shift will primarily affect the private sector, as most public 
sector employees have defined benefit pension plans. 
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Immigration   As a result of the generally tighter labour market in recent years and in some 
sectors acute worker shortages, immigration has taken on a higher profile as an important 
source of potential workers for many organizations.  Although recruiting from abroad 
(including the stepped up use of the provincial nominee program) helped alleviated some of 
the recent shortages, employers report ongoing challenges in this area.   


Foreign workers still face many employment barriers.  A critical challenge is ensuring foreign 
workers’ credentials are recognized by governments and the relevant licensing and 
accrediting agencies.  While progress is being made on this front, many foreign credentials 
are still not recognized, which inhibits and too often effectively precludes immigrants from 
working in their field.  Government has established an expedited process to aid employers in 
credential recognition.  Unfortunately, the process applies to a limited number of job 
classifications and is not sufficiently broad in scope to assistance the bulk of Canadian 
employers. 


Corporate responsibility   Garnering more and more attention in recent years, corporate 
responsibility (CR) has moved up the list of desirable attributes employees are looking for.  
Increasingly, employees want to work for an organization that reflects their beliefs.  
Companies recognize this and as they integrate CR into their operations are using it to 
attract new recruits.  


Accommodation   This is a particularly challenging area for many employers, especially with 
the growing number of mental health claims, which are more difficult to identify and 
sensitive to manage than claims relating to physical ailments and conditions.  For most 
organizations, accommodation issues take up significant resources.  Employers are reporting 
sizable jumps in benefit costs, some of which may be reflective of the broadening scope in 
the area of accommodation and related issues.   


Tentative Agreements   Another trend that employers are reporting is a rising number of 
tentative agreements that are approved by the union bargaining committee but subsequently 
rejected by its membership.  Perhaps this shift speaks to a growing disconnect between the 
ideals of the bargaining committee and the changing needs of the workers/membership.  
Whatever the case, employers are devoting more time and resources to managing this 
apparent disconnect.  


Labour relations    Business Council members with unionized operations report they are 
spending more time on human resources issues and less on labour relations.  Recruitment, 
occupational health and safety, human rights and workforce analysis/planning are all taking 
more time whereas the only time there is a substantive need for labour relations is during 
collective agreement negotiations.  However, all meeting participants caution that labour 
relations issues will always be important and must still be managed carefully. 


The nature of the human resources role of has evolved over the years and is now considered 
a key strategic part of any organization.  Today’s human resource professionals play a critical 
role in designing, implementing and attainting an organization’s goals.  
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B.C. LEADS CANADA WITH LABOUR MOBILITY BILL


 


VICTORIA – B.C. became the first province in Canada to introduce legislation to dismantle barriers to full labour
mobility to all trades and professions today. This legislation supports the national Agreement on Internal Trade (AIT),
improving opportunities for workers and employers, said Murray Coell, Minister of Advanced Education and Labour
Market Development, and Ida Chong, Minister of Small Business, Technology and Economic Development.
 
            “The provincial government is taking action now to ensure that British Columbians share in the opportunities
created by unprecedented freedom of labour mobility throughout Canada,” said Chong. “It’s fitting to see B.C. take
this first step – since Premier Gordon Campbell’s leadership proved essential to achieving labour mobility at the
national level.”
 


 “With the introduction of Bill 9, we are supporting a historic agreement on labour mobility between Canada’s
first ministers and fulfilling British Columbia’s commitment to the Agreement on Internal Trade,” said Coell. “This
legislation provides a solid foundation for our future success, ensuring we have the human resources B.C. will need in
the coming decades.”
 


Bill 9 will allow a person certified in any Canadian jurisdiction to be recognized and able to practise their
profession in any other Canadian jurisdiction, and is similar to legislation being enacted or revised in other provinces.
Under the AIT, each province will continue to be responsible for maintaining and monitoring the requirements that are
in place through provincial legislation for regulated occupations, such as doctors, lawyers, engineers and certified
trades.  


 
B.C. has been a national leader in the move towards a labour mobility accord, and has clearly demonstrated the


mutual benefits of professional and trades recognition through the Trade, Investment and Labour Mobility Agreement
(TILMA) in place between B.C. and Alberta, and the subsequent improved labour mobility between the two provinces.
Additionally, British Columbia’s pioneering efforts with Alberta have helped to engage provincial regulatory agencies,
leading talks on best practices for qualification recognition.
 


British Columbia has long been a destination of choice for many Canadians, with many natural and economic
benefits to residents. The new national AIT removes a long-standing barrier, and further enables B.C. to attract, and
quickly employ, the skilled trades and professions needed in many sectors – especially important as retirements over
the next 10 years are forecast to exceed the total number of students currently in the B.C. post-secondary system.


 
For more information, please visit www.aved.gov.bc.ca/labourmobility/.
           


-30-
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Media
contact:


Craig MacBride
Public Affairs Officer
Ministry of Advanced Education and
Labour Market Development
250 356-7882
250 896-9704 (cell)


 
For more information on government services or to subscribe to the Province’s news feeds using RSS, visit
the Province’s website at www.gov.bc.ca.
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Your organization’s future success will depend on making your voice heard.


Contribute your ideas and feedback, share success stories and identify solutions that


address the skills shortage head on.


This initiative is just the beginning of a partnership that needs to be sustained with


adequate resources and contributions of all kinds from key organizations.
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An Opportunity for Dialogue


More than 150,000 technology workers in


British Columbia contribute significantly to


the province’s economy in resource industries,


manufacturing, construction, transportation,


utilities, government, technology products


and services, and beyond. The Roundtable on


Technology Skills Shortage II (RTSS II) was


an opportunity for all stakeholders from all


sectors to engage in discussion on the critical


shortage of skilled technology workers.
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Roundtable HIGHLIGHTS
RTSS II hosted by… Applied Science Technologists & Technicians of British Columbia
MORRIS J WOSK CENTRE FOR DIALOGUE • Vancouver, BC Canada


Introduction


OCTOBER 31st 2007… ASTTBC brought together over 100 representatives from
key BC and Canadian technology employers, industry and professional
associations, science organizations, educators and trainers, immigrant and women’s


organizations, service providers and other stakeholders to attend this half-day
Roundtable at the MORRIS J WOSK CENTRE FOR DIALOGUE in Vancouver. The
Roundtable on Technology Skills Shortage II (RTSS II) was an all stakeholders’ call to
action and continues a two-year process started in 2005 at ASTTBC’s BUILDING


CAREERS IN TECHNOLOGY conference.


Engaging the Skills Issues
A panel of top-notch executive professionals in technology fields in BC was assembled to provide remarks on recruitment and
retention of technology workers:


• Don Safnuk, President & CEO, Corporate Recruiters Ltd… spoke about three sources of talent – skills and knowledge of
existing employees, more graduates and more immigrants; and, the highly competitive environment for recruiting immigrants
around the world with today’s highly-mobile global workforce.


• Evaleen Jaager Roy, Vice President, Global Talent Planning and Community, Electronic Arts… referred to ‘great jobs and great
managers’, and creating a ‘business within a business’ as nimble, entrepreneurial units within larger organizations. She stressed the
importance of an environment that is physically and culturally engaging.


• Sandy Innes, Vice President, Human Resources, TELUS… indicated employers must create a strong employment brand to
attract talent. The TELUS brand includes customer, culture and community, for example, a National Day of Service where
15,000 TELUS team members participate in their communities.


• Don Prior, Managing Partner, The Caldwell Partners International… proclaimed, “The war for talent is over and employees have
won!” He spoke of the importance for companies to accommodate baby boomers, while at the same time understanding
Generations X and Y, and what motivates them.


In response to insightful comments from panellists, the ensuing discussion centered around how to work together as part of a broader
strategy on technology skill shortages, and how employers can reach out to young people in schools and, through their ‘influencers’,
build awareness about and ‘sell’ technology careers.


Barbara Jaworski, founder and President of the Workplace Institute, is Canada’s leading expert on the 50-plus workforce and
specializes in the fields of employee engagement, worklife and organizational health and productivity. She developed the Best
Employers Award for 50-Plus Canadians™ and hosts the annual Summit on the Mature Workforce. ‘KAA-Boom’ is what will happen
to organizations if they do not start engaging and retaining the 50-plus workforce. Ms. Jaworski highlighted key macro trends as…
boomers (45 to 62) today represent 49% of BC’s workforce, 46% across Canada; employers are losing knowledge capital; people are
outliving savings and facing increased chronic disease; more people are working after 65; workplaces are increasingly diverse and
multigenerational. Customization as well as progressive and innovative HR management practices are essential.


Barbara emphasized engagement is key – organizations are trying to measure it, whether they call it satisfaction, motivation,
commitment, etc. Engagement is highly valued by the individual and it is strongly linked to customer satisfaction and service. Her
thought-provoking presentation stimulated much discussion on topics such as… adults are in career transition, yet many companies’
recruitment efforts target younger people; ‘skills wastage’ in talented immigrants as employers lack confidence in hiring them – need
to develop support and tools; lack of awareness of role models; and, best practices among small and medium enterprises (SMEs).
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Technology Education & the Labour Market
After a presentation by Kerry Jothen, CEO, Human Capital Strategies, participants were asked a series of questions about technology
and BC’s labour market. The resulting discussion generated many suggestions, such as… poor image – we need to sell technology…
it’s invisible … need media to sell it; young people are lost, yet school counsellors spend most of their time on social issues instead of
educational and career counselling; training systems need to change – industry needs shorter programs, not four years; use prior
learning assessment (PLAR); post-secondary education system needs to be able to respond quickly to an influx of people entering
technology programs; employers need communications/soft skills, teamwork, options for recruiting immigrants, eg: Provincial
Nominee Program; and, the mature workforce.


Technology Career Promotion
After a presentation by Kerry Jothen, participants were asked a series of questions about technology career promotion. The ensuing
discussion elicited feedback and innovative suggestions, such as… student participants spoke of how technologists are invisible to
them; it took seven years to advance promotion in the trades; one body like ASTTBC could help bring together career counsellors
to promote action on technology career promotion; get first year college students to talk to high school students about technology
career options and jobs; BC Innovation Council has launched a high school/career liaison program; children are turned off and on
at an early age – need to promote awareness in early grades so students have more time to think about what they want to do before
the busy high school years; need more girls in technology programs and jobs; where do 50 – 55 year old career changers find out
about training?


Conclusion
In summary, the key themes of RTSS II were…


• Need to reach out and sell technology to employees, young people, families and communities, and engage them
• Parents and career counsellors play critical roles
• Relevance to young people of experiential, hands-on learning in the workplace
• Target and engage the media
• Strong ‘employer of choice’ branding is needed
• Differences in generations mean employers have to engage each appropriately
• Opportunity represented by mature workers – need to educate employers and workers
• Bring groups together as part of a comprehensive strategy – collaborate, cooperate and build relationships


Among RTSS II participants, the top three major strategies for meeting technology skills needs are…


1. Implement comprehensive program to promote technology careers and education throughout the K – 12 system.
2. Partner with the Industry Training Authority to develop modern apprenticeships and industry training for skilled technology


occupations.
3. Fund strategy to assess and recognize the technology skills and credentials of foreign-trained workers.


Roundtable participants unanimously agreed they want concrete action now on technology skill shortages.


One of the actions coming out of RTSS II will be the formation of a TECHNOLOGY EDUCATION & CAREERS COUNCIL (TECC) to
provide strategic leadership and advocacy in advancing the importance of technology careers and education in BC, serve as a catalyst
for action and articulate industry policy with governments and educators. TECC will oversee the implementation of… TECHNOLOGY


SKILLS 2020, a British Columbia Technology Human Resources Strategy …a long-term plan currently being developed by ASTTBC
in conjunction with partners.


ASTTBC thanked all participants, presenters, facilitators, volunteers and staff of the BC Innovation Council and BC Safety Authority
involved in RTSS II, and encouraged all to stay in touch as a few organizations alone will not be able to effectively address the
technology skills issues. We need to work together with the stakeholders represented at RTSS II.
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Welcome & Opening
Moderator: John Leech, AScT, CAE


Executive Director & Registrar, ASTTBC


Over 100 representatives from key BC and Canadian technology employers, industry
and professional associations, science organizations, educators and trainers, immigrant
and women’s organizations, service providers and other stakeholders attended this
half-day roundtable at the MORRIS J WOSK CENTRE FOR DIALOGUE in Vancouver,
British Columbia.


John Leech welcomed and thanked everyone for participating in the event, including
those who were participating via the webcast. In addition to providing background on
the Applied Science Technologists & Technicians of British Columbia (ASTTBC) and
its mandate, John outlined the purpose of RTSS II.


On June 19th 2007, thirty-five senior industry representatives from a cross-section of
key industries in BC joined the Honourable Colin Hansen, Minister of Economic
Development, and ASTTBC to identify priorities and solutions for addressing the
increasing shortage of technology workers in BC. Government asked to hear directly
from industry and on June 19th, ASTTBC started that process in earnest.


The June 19th Roundtable was an industry ‘call to action’ and the result of a two-year
process started in 2005 through the identification of issues at ASTTBC’s BUILDING


CAREERS IN TECHNOLOGY conference. Participants at the 2005 conference challenged
ASTTBC to take the next steps. ASTTBC responded by making a commitment to
take a leadership stance along with others to raise awareness and tackle the technology
skills issues.


Key themes among the responses from participants at the June 19th
Roundtable were…


1. Increasing a sense of urgency for action among stakeholders


2. Increasing awareness and promotion of technology careers among young people
and those who influence them


3. Developing and making available technology-specific labour market information


4. Reforming curriculum and increasing flexible program delivery of education and
training related to technology careers


5. Improving foreign credential recognition and making better use of the talents of
immigrants


6. Increasing access to retraining, updating and lifelong learning among technology
workers and workers in other careers


With these critical challenges as a foundation, ASTTBC and its partners initiated RTSS
II to continue the dialogue, at which there is a much broader and inclusive
representation by stakeholders.


“Your organization’s future success will
depend on making your voice heard.
We hope you will contribute ideas and
feedback, share success stories and
identify solutions to address the
technology skills shortage head on! ”


John E. Leech, AScT, CAE
Executive Director & Registrar, ASTTBC
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“We need to see ourselves
as a community of interest, where


we need to look at solving the
technology skills shortage


holistically.”


“The answers are out there –
there are ideas in each company


that, if we could share them, would
help. I heard lots of examples
today – either using the web


or in person.”



http://www.asttbc.org/





Recruitment & Retention Panel
Moderator: Matthew Watson, CEO


BC Innovation Council


Panellists: Don Safnuk, President & CEO, Corporate Recruiters Ltd.
Evaleen Jaager Roy, Vice President, Global Talent Planning and Community, Electronic Arts
Sandy Innes, Vice President, Human Resources, TELUS
Don Prior, Managing Partner, The Caldwell Partners International


After being introduced by John Leech, Matthew Watson, CEO, BC Innovation Council, expressed his keen
interest being at RTSS II to participate and to moderate this exciting panel. Matthew was able to put
together a group of top-notch executive professionals in technology fields in BC – all of whom have insight
and experience in recruiting and retention strategies.


Matthew introduced each panellist who then provided a short presentation in the following sequence and
brief highlights.


Don Safnuk, President & CEO, Corporate Recruiters Ltd.


• Three sources of talent… skills and knowledge of existing; more graduates; more immigrants
• ‘Talent’ vs ‘skills’ – shortage of executive/management talent, even in India and China
• Not filling existing post-secondary education technology program seats
• Students in high school dropping out of math and science, especially girls
• Highly competitive environment for recruiting immigrants around the world; highly mobile
• Recruitment and retention is about relationship building, not a process
• Rehiring past employees is a viable option to think about


Evaleen Jaager Roy, Vice President, Global Talent Planning and Community, Electronic Arts


• Create engagement with nimble, entrepreneurial business units in larger companies
• Great managers, particularly front-line managers, are critical
• Electronic Arts University; even smaller companies can partner with education and training


institutions
• Promote/use ‘job families’ to lay out a career path
• Surprise and delight your employees through fun stuff – they love being recognized
• Reach out to the family, eg: provide support during employee relocation
• Reach into the community – how to give back and be counted as part of the community,


eg: EA corporate angels
• Create an environment that is physically and culturally positive and engaging
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“We need the collaboration
of organizations involved in


educating, hiring and promoting
technology amongst students and


the public at large.”


“Many great ideas, but one I
will take away is going into high


schools and changing the perception
of technology with students and


increasing enrollment.”



http://www.bcinnovationcouncil.com/





Sandy Innes, Vice President, Human Resources, TELUS


• Strong employment brand to attract and compel one to apply
• Different generations
• ‘Spike your career’
• We are on the lookout for technicians
• ‘3 Cs’ of the TELUS employment brand… customer, culture, community
• Connections to the home
• Culture statements… courage to innovate; embrace change, initiate opportunity; spirit of


teamwork; and, passion for growth
• National Day of Service (September 30th) – 15,000 TELUS team members participated in their


communities… “we give where we live”


Don Prior, Managing Partner, The Caldwell Partners International


• The War for Talent is over and employees have won!
• People get good advice on job hunting from the web, eg: ‘Ask the Headhunter’ web site
• Three patterns… Young Presidents, Canadian Association of Family Enterprises, TechGroup, ‘Fine


Old Companies’; all levels of governments and crown corporations; and, we all have to be
‘employers of choice’


• Have to accommodate baby boomers
• Have to understand Gen X and Y
• Proactive recruitment
• ‘Ministry of Talent’ needed in government; should be in each of our organizations


Note: Darcy O’Grady was on overseas business trip, which came up just prior to RTSS II and was not able to


participate in the Recruitment & Retention Panel as originally planned.


Key Questions, Answers & Discussion


• How can we become part of a broader strategy?
• Working together
• What do we do to get Mom and Dad working with us on promoting


science and technology to young people?
• We have to send people to the schools – send young people that are cool;


build relationships, sell opportunities
• Keep options open until graduation
• Educators go to employers and associations to get help
• Electronic Arts (EA) is working on taking teams into schools; reaching


out; EA partnership on inner city schools
• Companies could sponsor schools; why doesn’t EA sponsor Vancouver


Technical School, for example?
• EA example – Masters of Digital Media at Great Northern Way Campus
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“The lack of understanding of
implementation – what will it take,


how can I apply big company
practices to SMEs … after all BC
technology businesses are SME –


they struggle the most.”
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Q


Q
A


Roundtable participants were polled on the following questions…


Question #1


What is the biggest obstacle to attracting and recruiting skilled technology
workers?


Answers #1


1. Negative image of technology jobs.


2. Inadequate foreign credential recognition processes.


3. Inadequate or declining supply of post-secondary technology program
graduates.


4. Lack of resources within my organization to recruit.


Question #2


What is the most important strategy for reducing worker turnover/increasing
retention?


Answers #2


1. Improving compensation packages – salaries and benefits.


2. Innovative or progressive human resource practices.


3. Incentives for mature or older workers.


4. Effective, engaging organizational culture.


5. Tools and professional development for small businesses and/or supervisors
and managers.


On behalf of ASTTBC and the program sponsors, Matthew thanked panellists Don,
Evaleen, Sandy and Don very much.
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19 8 51 12
R E S U L T S  T O  Q U E S T I O N  1


10 22 5 44 19
R E S U L T S  T O  Q U E S T I O N  2
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“We need to have industry
partnering with post-secondary
schools and trainers to develop


employees so they are retained, more
engaged and highly productive.”


KAA-Boom! A new weapon in the war on Talent
Keynote: Barbara Jaworski, BSc, MBA


President, Workplace Institute


Harry Diemer, CEO, BC Safety Authority, introduced
Barbara Jaworski, BSc, MBA, founder and President of the
Workplace Institute, who is Canada’s leading expert on the
50-plus workforce. Highly regarded as a human resources


consultant, she specializes in the fields of employee engagement, worklife, and
organizational health and productivity. Over the years, Barbara has developed
innovative programs and services for more than 2,100 organizations in Canada and
globally.


She has developed the annual BEST EMPLOYERS AWARD FOR 50-PLUS CANADIANS™,
now going into its fourth year, as well as the annual SUMMIT ON THE MATURE


WORKFORCE.


Barbara has also designed and implemented Work Life Solutions – a wide range of
programs that comprise one of the most comprehensive and innovative worklife and
wellness and disease management services in the industry.


Roundtable participants were polled on the following questions…


Question #3


If you didn’t know how old you were, would you guess you were?


Answers #3


1. Older than your chronological age


2. Same age as your chronological age


3. 10 years younger


4. 20 years younger


5. 30 years younger


Question #4


Do you plan on stopping work?


Answers #4


1. Before you are 60


2. Before 65


3. At 65


4. At 70


5. Never


18 20 5 20 37
R E S U L T S  T O  Q U E S T I O N  4


5 11 54 21 5
R E S U L T S  T O  Q U E S T I O N  3



http://www.kaa-boom.com/

http://www.workplaceinstitute.org/
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Barbara Jaworski Remarks


• ‘KAA-Boom’ symbolizes what will happen to organizations
if they do not start engaging and retaining 50-plus
workforce (‘KAA-Boomers’)


• Macro trends
• People outliving savings and facing chronic disease
• Staying healthy is a major preoccupation for


individuals and organizations
• More working after 65
• Losing knowledge capital
• Diverse and multigenerational workplaces
• Customization – boomers want to feel special


• Micro trends
• Single women
• Office romances
• Commuter couples
• Internet couples
• Working retired
• Stay at home workers
• Enthusiastic ‘amazons’
• 30 winkers
• Pampering parents
• Dutiful sons
• Mildly disordered
• Heavy burden
• Bourgeois and bankrupt (50% retiring with debt)
• Social geeks
• Individual sports
• Female techies
• Health of Gen X and Y – less healthy than boomers
• By 2011, 39% in BC will be 65 or older
• Boomers today in BC – 46% of the workforce


• Why skills shortages?
• Declining birthrate
• Increasing aging
• Retiring at earlier age
• Staying in school longer
• Increasing skill intensity
• Labour force growth will be near zero by 2016
• Increased turnover at mid-career, knowledge leaving
• Need progressive/innovative HR practices (succession


planning, worklife balance, career development,
diversity, recruitment, retention)


• We now have knowledge shortage, skill shortage and
labour shortage – 3 types co-existing


• Engagement is key – organizations are trying to
measure it, whether they call it satisfaction,
motivation, commitment, etc.


• Engagement is the state of intense concentrated
attention and effort… that is highly valued by the
individual. It is very linked to customer
satisfaction/customer service


• Generations are quite different… talent versus skills;
‘raw’ talent without the skill sets


• There are lots of opportunities for mentoring by older
workers


• New strategies are needed for the 45 – 62 age group
(46% of the BC workforce)


• Employers don’t change until there is pain, financial
pain


“Hiring minorities – lack of
confidence by employers, connect


to resources to assist with
understanding cultural differences.


ESL assistance and contacts.”


“Notion of evolving new strategies
for technology apprenticeship, etc.


gradual integration, especially
useful to mid-career workers


making transition.”







KAA-Boom Questions, Answers & Discussion


• A lot of adults are in career transition, yet a lot of companies’ attraction and
recruitment efforts target younger people


• The reality is though there are skills shortages, there is a lot of ‘skills wastage’
reflected in talented immigrants; a common feedback from employers – I don’t
have the confidence to hire immigrants – lack of understanding


• A lack of awareness of role models and best practices among SMEs, eg: Nuheat
Industries on Annacis Island that won Top 50 Best Employers award


• We need high school apprenticeships in new areas like technology and health care;
there’s also a trend of young people preferring to learn on the job


• Kamloops opened BC’s first science and technology elementary school in
September 2007


• We have a woman in our office who is 72 and there is no talk of retiring; 5 of our
managers work from home; I go into the office 2 days per month


John thanked Ms. Jaworski, on behalf of ASTTBC and RTSS II sponsors, adding it was
truly exciting, enlightening and useful.


Technology Education & the Labour Market
Facilitator: Kerry Jothen, CEO


Human Capital Strategies


John introduced Kerry Jothen, Chief Executive Officer of Human Capital Strategies.
Kerry is a good friend of ASTTBC, having helped the Association over the last few
years on skills initiatives. Kerry is also well known to many as a highly experienced
consultant and executive in labour market, human resource and training, and strategic
planning initiatives.


After providing a PowerPoint presentation on macro and micro trends regarding BC’s
labour market, Kerry identified the following discussion questions…


• How can we identify what technology education and training programs should be
introduced, expanded and/or changed in order to better meet BC technology
employers’ needs?


• How can we better meet the needs of employers and immigrants in recruiting and
retaining foreign-trained technology workers?


• What labour market information would help employers, students, job seekers and
workers make better decisions about training, hiring, etc.?
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The Perfect Storm…
• Sustained economic growth


• An aging workforce


• Declining 15-24 cohort


• Increasing global competition + integration


and…


growth in  technology…


The Perfect Storm…
• Sustained economic growth


• An aging workforce


• Declining 15-24 cohort


• Increasing global competition + integration


and…


growth in  technology…


Engaging the intergenerational workforce is


key… boomers in particular







A
Q


A
Q
Roundtable participants were polled on the following questions…


Question #5


How should we increase the amount of technology education at the post-
secondary level?


Answers #5


1. Recommend government increase funding for targeted technology seats in
colleges, university colleges and BCIT.


2. Increase technology co-op, internship and mentorship programs.


3. Rationalize and update technology programs to fill more seats and increase
completion rates in a smaller number of intakes.


4. Create technology industry training apprenticeships for skilled technology
occupations.


5. Other strategies.


Question #6


How are companies solving the skills shortage problem differently now than in
the past?


Answers #6


1. Engaging consumer-savvy millennial workforce in new ways.


2. Canada–US mobility activities.


3. Non-traditional workforces such as contract workers.


4. Sustaining innovative, engaging organizational culture.


5. Use of innovative benefit packages.
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6 3 31 37 0
R E S U L T S  T O  Q U E S T I O N  6


4 40 14 21 4
R E S U L T S  T O  Q U E S T I O N  5







Discussion


• BCTIA’s TechTalent plan should help develop a path for
our education system and government and other groups to
educate, recruit and retain


• BCTIA announced its first Recruiting Forum in BC and
outside BC (‘whistle stops’)


• Employers need to be educated about options for recruiting
immigrants, eg: Provincial Nominee Program


• 22% of SFU undergraduates are international, but
employers are not buying into hiring them, ie: language and
culture barriers


• Cancelling programs in post-secondary institutions;
declining Grade 12 enrollment; not enough people taking
science and math; 1 in 10 take Physics 12, which is needed
to get into Engineering; negative image of technologists; the
27 – 35 cohort is a growing potential student source


• Poor image – we need to ‘sell’ technology; it’s invisible on
TV; need media to ‘sell’ technology


• Employers need communication/soft skills, teamwork, etc.


• We need to teach economics (how to live); economics
course in Grade 12


• Can we respond quickly in our post-secondary education
system if there is an influx of people wanting to enter
technology programs? BCIT says yes


• Young people are lost


• School counsellors spend most of their time on social issues
rather than educational and career counselling


• We need industry sector workforce councils – strategic
planning involving educators


• Training systems need to change – industry needs
shorter programs, not 4 years, use prior learning assessment
(PLAR) and challenge processes


• Consider the mature workforce – promote why someone
should re-invent themselves in technology


• Disconnect between what’s needed and what’s offered;
cooperation is essential
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Roundtable participants were polled on the following questions…


Question #7


How can you or your organization contribute in a concrete way to promote
technology careers?


Answers #7


1. Contribute funding to sector strategy on promotion.


2. Provide cadre of industry speakers to visit schools.


3. Organize regular tours of your facilities by students and teachers.


4. Contribute funding or in-kind resources to major multi-media promotion
campaign and/or promotional collateral.


5. Develop, host and maintain technology career and education web portal.


Discussion


• One body like ASTTBC could help bring together career counsellors to promote
action on technology career promotion


• BC Innovation Council has hired a high school/career liaison person to work with
schools who is developing a program directory to take to districts


• Children are turned off and on at an early age – need to promote awareness in
early grades (see Science Fair Foundation of BC)


• YMCA YWCA work with banking and financial panel of employers; want to work
with all


• BC Electrical Association, UBC Sauder School and the accounting industry are
positive examples


• It took seven years to advance promotion in the trades; need pre-service time for
teachers to be included; universities don’t accept certain levels of math and science,
ie: ‘Application of Math level’
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“As a high school teacher I have
no money to contribute and time,


particularly during the weekdays, is
at a premium, but I can contribute


enthusiasm, ideas and a friendly
starting point in the high schools


for new initiatives.”


7 16 15 19 13
R E S U L T S  T O  Q U E S T I O N  7


Technology Career Promotion
Facilitator: Kerry Jothen, CEO


Human Capital Strategies


After providing a PowerPoint presentation on career promotion issues and opportunities, Kerry identified
the following discussion questions…


• How can we make technology careers more attractive to young people?


• How can we ‘institutionalize’ technology career promotion in our K – 12 system?


• How can employers work with schools and others to expand ‘real world’ hands on career programs
in technology work?







“Significantly increase exposure
(province-wide) to technology and
science among students in grades 4
through 12… we need ‘technical


evangelists!’”


• Where do people find out about training for 50 – 55 year old career changers?


• Student participants spoke of how technologists are invisible to students – they
don’t know what science careers there are out there; counsellors are overwhelmed
by social problems and we can talk to one of five counsellors we have; need to start
awareness earlier so students have more time to think about what they want to do
– they are too busy by high school years to do this


• We need to get more girls into technology programs and jobs


• Get first year college students to talk to high school students about technology
career options and jobs


John Leech thanked Kerry for facilitating the two discussion sessions.
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Wrap Up & Next Steps
Kerry Jothen provided a summary of highlights, with key points as follows…


• The ‘War for Talent’ is over and employees have won
• Relationship building
• Promoting great jobs and developing great managers
• Reaching out to engage employees, families, communities and media
• Strong ‘employer of choice’ branding needed
• Difference in generations – need to engage each appropriately
• Opportunity with mature workers – 49% of BC’s workforce
• Build on existing work
• Collaboration, cooperation
• Sell technology – target the media
• Importance of experiential, hands on learning in the workplace to


young people
• Parents and career counsellors  play critical roles
• How to increase enrollments in science and technology programs in


high school and post-secondary education
• Need to educate employers and educate mature workers
• Do benchmarking and create inventories
• How do we bring groups together as part of a comprehensive strategy?


Technology Education & Careers Council


John Leech introduced the topic of a ‘Technology Education & Careers Council’.


One of the actions ASTTBC sees coming out of RTSS II is the formation of a
TECHNOLOGY EDUCATION & CAREERS COUNCIL (TECC). The mandate of TECC
will be to provide strategic leadership and an advocacy role in advancing
the importance of technology careers and education in BC by being a catalyst for
action, and an industry voice into governments and educational systems on
policy issues.


The Council will oversee the implementation of a British Columbia technology human
resources strategy… TECHNOLOGY SKILLS 2020 …a long-term technology careers plan
currently being developed by ASTTBC in conjunction with partners. Outcomes from
RTSS II will be factored into that plan before it is finalized.


Roundtable participants and other stakeholders will hear more about the plan, as well
as TECC, in the near term. Immediately following RTSS II, a small group was
convened to help ASTTBC define future directions for TECC.


John further highlighted other next steps…


• Follow actions from this morning’s discussions
• This afternoon’s planning session
• Summary of RTSS II outcomes to all participants and stakeholders
• Discussions on and confirmation of resources and partnerships
• Finalize Technology Skills 2020 strategy and implementation plan
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“Creation of a sector council at
the Provincial level, the possibility


of an Industry Training
Organization for the sector and
a focus on untapped labour.”







A
Q
Roundtable participants were polled on a final ‘three-part’ question – same
question, with delegates returning their 1st, 2nd and 3rd priorities…


Question #8


What are the top three priority actions to address the technology skills shortage
in BC?


Answers #8


1. Increase funding and spaces in post-secondary technology education
programs.


2. Provide financial incentives for companies and workers to invest in technology
skills training and continuing education.


3. Implement comprehensive program to promote technology careers and
education throughout the K – 12 system.


4. Fund strategy to assess and recognize the technology skills and credentials of
foreign-trained workers.


5. Partner with the Industry Training Authority to develop modern
apprenticeships and industry training for skilled technology occupations.


TOP 3 Action Priorities…


#1 Implement comprehensive program to promote technology careers and
education throughout the K – 12 system.


#2 Partner with the Industry Training Authority to develop modern apprenticeships
and industry training for skilled technology occupations.


#3 Fund strategy to assess and recognize the technology skills and credentials of
foreign-trained workers.


John thanked all participants, presenters, facilitators, volunteers, and staff of ASTTBC,
the BC Innovation Council and BC Safety Authority. The Roundtable was a very
productive morning and John thanked everyone for taking time out of their day to join
us, asking them to stay in touch, as ASTTBC and a few organizations alone will not be
able to effectively address these issues if we do not work together with many others
represented at RTSS II.


Special Thanks


John Leech extended special acknowledgement to the RTSS II Organizing
Committee… Catherine Roome, Chief Operating Officer, BC Safety Authority, and
Matthew Watson, Chief Executive Officer, BC Innovation Council, and to a few key
people who did much of the leg work behind the scenes, including Wendy Lawson
and Richard Mayer of ASTTBC, and Kerry Jothen of Human Capital Strategies.


John asked participants to join ASTTBC in thanking RTSS II partners and sponsors
who supported this Roundtable, which helped contribute to the overall success.
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Roundtable Delegates
Association of Certified Engineering Technicians and Technologists of Prince Edward Island David Penney, CET, PMP CCTT Director
Association of Professional Engineers & Geoscientists of British Columbia Derek Doyle, PEng, MBA Executive Director & Registrar
Aplin & Martin Consultants Ltd. P.J. (Phil) Cunnington, PEng Engineering Manager
Architectural Institute of BC Dorothy Barkley Executive Director
Architectural Institute of BC Jerome Marburg, LLB, MBA Director of Registration and Licensing General Counsel
Association of Science and Engineering Technology Professionals of Alberta Barry Cavanaugh, LLB Executive Director/ESO
Applied Science Technologists & Technicians of British Columbia John Leech, AScT, CAE Executive Director & Registrar
Applied Science Technologists & Technicians of British Columbia Geoff Sale, AScT Manager, Internationally Educated Professionals Program
Aspreva Pharmaceutical Corporation Darcy O’Grady VP Global Human Resources
AWARE Society Brenda Dalsin Employment Counsellor
Ballard Power Pete Stickler VP Human Resources
Bangladeshi Engineers and Applied Scientists in BC Joydip Das Member, Executive Committee
BC Academic Health Council George Eisler CEO
BC Association for Crane Safety Fraser Cocks Executive Director
BC Construction Association Manley McLachlan President – CEO
BC Contact Centre Association Antonio Da Luz Director of Membership
BC Electrical Association Barbette Cejavlo Executive Director
BC Hydro Rasa Draugelis-Dawson Manager Field Operations Training
BC Hydro Tim Little, PEng Chief Engineer
BC Innovation Council Richard Hallman Sector Collaboration Manager-Agriculture, Food & Bioproducts
BC Innovation Council Soren Harbel VP of Innovation Development
BC Innovation Council Lin Kishore Marketing Manager
BC Innovation Council Amy Wakeford High School Innovation Career Development
BC Innovation Council Andrew Walls Sector Collaboration Manager – Ocean Sciences & Energy
BC Innovation Council Matthew Watson Chief Executive Officer
British Columbia Institute of Technology Verna Magee-Shepherd, PhD Acting President
British Columbia Institute of Technology Trevor Williams, PEng Dean, Manufacturing Industry Mechanical Technology
BC Road Builders & Heavy Construction Association Kent Orrouk HR Programs Manager
BC Safety Authority Vicky Barr-Humphries VP Education, Communication & Outreach
BC Safety Authority Harry Diemer President & CEO
BC Safety Authority Catherine Roome, PEng Chief Operating Officer
BC Safety Authority Diane Sullivan VP Human Resources
British Columbia Technology Industry Association Cindy Pearson VP Business Development & Operations
Bid Construction Ltd Brian Fehr Owner
Black Press Randy Blair President, Lower Mainland
Broadway Refrigeration William MacPherson, AScT Sales Engineer
Business Council of British Columbia Ed Wong Vice President – Education Partnerships
Business Objects Bonnie Chokan Manager, Talent Acquisition – Product Group
Caldwell Partners International Don Prior Partner
Camosun College Tom Roemer, BSc, MSc Dean of Trades & Technology
Canadian Home Builders’ Association of BC MJ Whitemarsh CEO
Cascade Aerospace Don Lundquist Director of Human Resources
Cec Brown Associates Inc Judith Dawson Senior Consultant
Centre for Intentional Change Inc Seanna Quressette Director
China Enterprises Overseas Development Center Eugene Liu President
China Enterprises Overseas Development Center Yongxiang Qiu Deputy General Manager
City of Nanaimo John McNeill, CTech, CHRP Director of HR
College of New Caledonia John Bowman President
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Roundtable Delegates, continued


Consulting Engineers of British Columbia Glenn Martin Executive Director
Corporate Recruiters Ltd Don Safnuk President & CEO
David Thompson Secondary Jason Brett Tech Studies Teacher
Douglas College Sandy Vanderburgh, PhD Dean of Science & Technology
Dowco Group of Companies Hugh Dobbie, Sr., RSD, AScT, MBA President
Electronic Arts Evaleen Jaager Roy VP, Global Talent Planning & Community Relations
Farris, Vaughan Wills & Murphy Hector MacKay-Dunn QC, Senior Partner
Forrex Chris Hollstedt CEO
Fransen Engineering Ltd. Harold Boer, AScT Manager, Projects & Business Development
FutureWorks Dorothy Keenan President
Houle Electric Amber Robers HR Manager
Human Capital Strategies Kerry Jothen President and CEO
Ignition Point Stephen Majlath CFO
Independent Contractors & Businesses Association Philip Hochstein President
Janet David & Associates Janet David President
Journal of Commerce John Richardson Director of Sales, Western Canada
Kwantlen University College Brian Carr, PhD Dean of Science, Mathematics & Applied Sciences
Kwantlen University College Joanne Massey Coordinator, Drafting/CADD Technologies
Mechanical Contractors Association of BC Dana Taylor, CAE Executive VP
Methanex Corporation Victoria Atkinson HR Advisor
Metro Testing Laboratories Harry Watson, CTech President
Ministry of Advanced Education, Training & Technology Linda Kaivanto Education Officer
Ministry of Economic Development Mark Gillis Director
Ministry of Economic Development Janice Mansfield Manager, Labour Market Policy
Ministry of Education Paul Lukaszek Manager, Student Transition Unit
Mid-Island Science, Technology & Innovation Council Carolyn Tatton Executive Director
Multilingual Orientation Service Association for Immigrant Communities Rumani Singh Marketer
Natural Sciences and Engineering Research Council of Canada Megan Griffith Administrative Officer
Omicron Building Solutions Tim Loo, MSc, PEng, PE Principal
Okanagan College Philip Beckman Dean of Engineering & Sciences
Pacific Community Resources Society John Coward Manager of Employment Programs & Development
Pacific Community Resources Society Toby Lee Career Counsellor
Pacific NorthWest Economic Region Joy Howland PNWIN & Workforce Development Program Manager
Pacific NorthWest Economic Region Matt Morrison Executive Director
Sauder School of Business, UBC Mary Henley Business Development Manager
Science Fair Foundation of BC Patti Leigh Executive Director
SD #23 (Central Okanagan) Dale Popp BCIT Liaison
SD #43 (Coquitlam) Frank Gigliotti Transition Coordinator/Staff Development Team
SD #62 (Sooke) Heather Ratcliffe-Hood Past President, CES
Simon Fraser University Kirk Hill Executive Director-Career Management Centre
Simon Fraser University Avry Janes Co-op Coordinator, Computing Science
Simon Fraser University Hiromi Matsui, MSc Director Diversity & Recruitment, Faculty of Applied Science
Stantec Consulting Ahmet Ulker, PEng Senior Principal, PCPL
Stuart Olson Construction Don Goedbloed Executive VP
SUCCESS Thomas Yeung Program Director
SuperTech Ventures Marshall Heinekey, AScT President/Past President ASTTBC
TELUS Judy Eng Talent Acquisition Manager
TELUS Arlene Epp Recruitment Manager
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Roundtable Delegates, continued


TELUS Sandy Innes VP HR Network Operations & Technology Strategy
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Shaping BC’s Future… together!


Collaboration is key to realizing a long term solution


that meets the growing demand for qualified technology


workers in British Columbia. All stakeholders are encouraged


to get involved in shaping BC’s future… we all have a role to


play!


This report is available online… www.asttbc.org/RTSS


About ASTTBC…


Our mission… to serve the public by regulating and supporting
technology professionals’ commitment to a safe, healthy, and
sustainable society and environment.


The Applied Science Technologists & Technicians of British
Columbia (ASTTBC) is a self-governing professional
association that regulates standards of training and practice,
ensuring that BC’s technologists, technicians and technical
specialists maintain a high standard of performance and
professionalism. With 9,000+ registrants working throughout
the province, across Canada and around the globe, ASTTBC
is taking a leadership role in developing technology career
pathways and promoting technology careers of tomorrow.


ASTTBC is a constituent member of the Canadian Council
of Technicians and Technologists (CCTT) with a combined
voice of 50,000+ technology professionals nationally.
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chaIrman’S meSSage


Currently 95 percent of Canadian’s live in or within an hour of one 


of our 120 larger city centers. Cities are where the majority of our 


resources are consumed and the majority of our greenhouse gas and 


air pollutant emissions are produced. Decisions we take today about 


land use in our cities and their energy, transportation, water and waste 


management infrastructures will have consequences in decades to 


come. A better integration of these infrastructures and systems will 


address energy end-use and significantly reduce emissions. QUESTs 


vision, mission and six guiding principles are the basis to ensure 


a cleaner, more efficient, affordable and reliable energy system for 


Canadians.


Michael Harcourt


QUEST CHAIrMAN
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execuTIve Summary


Canada’s energy use is rising. Urban areas are a major 


source of Canada’s greenhouse gas emissions. To reach 


the federal government’s 2020 target of reducing national 


emissions by 20% from 2006 levels, addressing energy 


use and emissions in urban areas and communities 


must be part of the solution. Preliminary results of 


a study commissioned by QUEST on the potential 


energy savings and GHG emissions reduction of urban 


integrated energy systems are promising and indicate 


that significant reductions would be possible through 


stringent land use policies, and that these policies would 


enable implementation of several technologies and further 


reductions.1


QUEST (Quality Urban Energy Systems of Tomorrow) 


is a collaborative of key players from industry, the 


environmental movement, governments, academia and 


the consulting community that is encouraging all levels of 


government, industry and citizens to support integrated 


approaches to providing energy services in Canadian 


communities.  


The underlying QUEST proposition is that meeting Canada’s climate change and clean air goals 


will require large reductions in energy consumption in urban areas and communities, as well as 


greater integration of on-site renewable sources of energy with existing energy grids.  


1 Exploration of the capacity to reduce GHG emissions by 2020 and 2050 through application of policy to 
encourage integrated urban energy systems. MK Jaccard and Associates Inc., January 2009.


The QUEST mission  


is to foster a community-


based integrated approach 


to land-use, energy, 


transportation, waste and 


water and reduce related 


greenhouse gas, air pollutant 


emissions and waste .


The QUEST vision is that 


by 2050 every community 


in Canada is operating 


as an integrated energy 


system, and accordingly, all 


community development and 


redevelopment incorporates 


an integrated energy system .
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A mixed-use, higher 


density community 


is the foundation for 


an integrated energy 


system.


1 . Mixed-use and higher 


density development 


allows the cost-effective 


integration of systems, 


including transportation .


2 . LEEd certified buildings 


reduce energy use and 


environmental impacts .


3 . The unique characteristics 


of each energy form is 


matched with its end-use .


4 . a district energy system 


allows thermal energy to 


be effectively managed 


across the different  


end-uses .


5 . Energy from waste, such 


as from the sewer system 


and garbage, is recovered .


6 . Local renewable energy 


contribution, like solar 


energy, is maximized .


7 . Electricity and gas grids 


allow optimization of the 


overall system and ensure 


reliability .


3
2


7


6


5


1


4
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Individuals from across the QUEST collaborative developed four scenarios with a goal of 


building understanding about the complex, interacting forces and key uncertainties shaping the 


future of carbon-constrained energy end use in Canada and the adoption of Integrated Urban 


Energy Systems (IUES). 


The four scenarios describe substantially different yet plausible paths for Canada’s energy future; 


paths that diverge based on decisions made today regarding carbon constraints and IUES.  


SCENARIO FRAMEWORK


Integrated Systems Dominant


Targets
Not Met


Targets
Met


Carbon Constraints


Urban
Energy
Systems


Urban
Energy


Systems


Carbon Constraints


Hidden Joules Sustainable Canada


We Tried and Failed Gigawatt Kings


Large Scale Dominant


Of note is that the Sustainable Canada scenario represents a plausible way to simultaneously 


achieve greenhouse gas emissions targets while building more sustainable communities. These 


communities optimize infrastructure investments and implement innovative technologies to 


reduce energy use and the associated costs and environmental impact, while improving the 


energy system’s reliability and making better use of local energy resources. In doing so, these 


investments create local jobs and reduce each community’s dependence on distant resources 


and exposure to volatile commodity markets. While implementing these concepts will have the 


largest impact in urban settings, many of the practices and technologies can be applied in smaller 


communities.  


The four scenarios were examined and discussed at the QUEST II Conference in Victoria in 


November 2008, which was a successful staging ground for generating new ideas and launching 


new efforts to further build momentum. Conference participants agreed that additional progress 


needs to be made along two key paths. 


 Move to Action, and1. 


 Develop a Knowledge Base.2. 
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1 . Move to action


QUEST needs to expand its network and appeal to a wider range of perspectives.   


Such an expansion should proceed along the following lines:


n Build political champions,


n Develop regional and provincial QUEST models,


n Engage key stakeholders, and


n Develop federal and provincial government relationships.


2 . develop a Knowledge Base


QUEST will undertake the development of a knowledge base containing the following elements:


n Study on the Potential Energy Savings and Associated Environmental Benefits,  


n Develop an inventory / case studies of successful projects, best practices and funding sources, 


and


n Work with municipalities to develop a toolkit to facilitate implementation of IUES.


To succeed QUEST needs ongoing support from all levels of government and active 


engagement from environmental groups, builders, utilities and other private-sector 


stakeholders that are doing leading edge work in the area. When QUEST principles are 


reflected in their decisions, the QUEST vision will be achieved.
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InTroducTIon


QUEST


Meeting Canada’s climate change and clean air goals will 


require large reductions in energy consumption in all sectors 


of the economy, including the 50% of energy used in urban 


areas and communities, by matching the type of energy 


with its use, better heat management across applications 


and sectors, converting waste to energy, as well as greater 


integration of on-site renewable sources of energy with 


existing energy grids.


QUEST (Quality Urban Energy Systems of Tomorrow) is a 


collaborative of key players from industry, the environmental 


movement, governments, academia and the consulting 


community that is encouraging all levels of government, 


industry and citizens to support integrated approaches to 


providing energy services in communities. 


The first QUEST workshop in November 2007 in Niagara-


on-the-Lake, ON saw the emergence of a commitment towards an integrated approach for energy 


services in Canadian communities. Participants agreed that integration is fundamental to 


meeting the energy and GHG emission reduction challenge facing Canada.2


The QUEST vision builds on progress that has been made on energy-efficient appliances,  


eco-efficient buildings, district heating systems, renewable energy technologies, waste heat 


utilization, waste recycling and landfill gas capture, net zero energy homes, green roofs, and 


many more innovations that have paved the way for radical changes in the way quality energy 


services can be provided. The vision calls for greater integration of these innovations in 


community-wide energy systems in 


order to address energy end-use and 


reduce greenhouse gases. 


The drake Landing Solar Community in okotoks, 
alberta has successfully integrated solar energy 
and seasonal energy storage with grid energy 
for a fisty-two r-2000 energy efficient homes 
development .


2 Integrated Energy Systems in Canadian Communities: A Consensus for Urgent Action. QUEST, March 2008.


The QUEST mission  


is to foster a community-


based integrated approach 


to land-use, energy, 


transportation, waste and 


water and reduce related 


greenhouse gas, air pollutant 


emissions and waste .


The QUEST vision is that 


by 2050 every community 


in Canada is operating 


as an integrated energy 


system, and accordingly, all 


community development and 


redevelopment incorporates 


an integrated energy system .


© Her Majesty the Queen in right of Canada, 2009
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The mission is premised on six principles that guide sustainability in urban  
energy systems:


n Improve efficiency – first, reduce the energy input required for a given level of service;


n Optimize “exergy” – avoid using high-quality energy in low-quality applications;


n Manage heat – capture all feasible thermal energy and use it, rather than exhaust it;


n Reduce waste – use all available resources, such as landfill gas, gas pressure drops and 


municipal, agricultural, industrial and forestry wastes;


n Use renewable resources –tap into local biomass, geothermal, solar, wind energy and 


hydraulic; and


n Use grids strategically – optimize use of grid energy and as a resource to optimize the overall 


system and ensure reliability.


QUEST Context


Fifty percent of Canada’s greenhouse gas 


emissions come from large-scale energy 


resource developments, large industry 


and centralized power generation. 


The other fifty percent is emitted in 


urban areas and communities where 


over eighty percent of Canadians live. 


The federal government has set targets 


of reducing Canada’s greenhouse gas 


emissions 20 percent by 2020 and 


60-70 percent by 2050 while reducing 


industrial emissions by as much as 


50 percent by 2015 for key air pollutants. 


The challenge facing Canada is to achieve the environmental targets and standards in ways that 


have broad public support, that improve competitiveness and create new investment and jobs and 


improve overall quality of life in our communities. To meet this challenge, current macro-energy 


policies, which focus on decarbonising large-scale fossil fuel resource development and use, 


must be complemented by micro-energy policies that reduce the demand for energy, and related 


emissions, in urban areas while providing the energy services that Canadians expect.


Urban areas are a major source of Canada’s greenhouse gas emissions. This is not surprising given 


that about 80% of Canadians live in urban areas. Furthermore, the urban population is growing 


faster than the non-urban, and has been doing so for some time (Figure 1), making urban areas 


a core feature of ongoing economic growth. In addition, while implementing the QUEST vision 


will have the most impact in urban settings, most of QUEST’s principles can be applied in smaller 


communities.


50


60


70


80


90


1950 1960 1970 1980 1990 2000 2005 2015f 2030f


Figure 1: CANADIAN URBAN POPULATION (%)


Source: Globalis 
Note: f = forecast
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As a result, more efficient use of energy in 


Canada’s urban areas and communities is 


needed to address environmental goals and, 


increasingly, to ensure that these growing 


communities are not built to be reliant 


on cheap energy. The environmental and 


economic imperatives coincide in this case – 


more sustainable energy systems, particularly 


at the community-level, serve to protect the 


environment, create local jobs and reduce 


energy costs. 


Preliminary results of a study commissioned 


by QUEST on the potential energy savings and 


GHG emissions reduction of urban integrated 


energy systems are promising and indicate 


that stringent land use policies to encourage 


densification, including constraints on the 


geographic footprint of cities, specification 


of densification corridors with fast and 


reliable transit, and reform of the property 


tax system, have the capacity to significantly 


reduce direct and indirect urban emissions, 


and that these policies would enable wide 


scale implementation of technologies such as 


district heating, combined heat and power, 


waste recovery systems and other alternative 


energy sources with accompanying additional 


reductions.3


The current policy setting, while focused on 


large industries and centralized power, provides 


some support for improvements to urban 


energy systems, but the design of the support 


does not encourage integration across sectors.  


Canada needs to move quickly on the QUEST 


vision to ensure investments in community 


energy infrastructure are made in a way that 


will allow implementation to provide the most 


short and long-term economic, environmental 


and social benefits.


3 Exploration of the capacity to reduce GHG emissions by 2020 and 2050 through application of policy to 
encourage integrated urban energy systems. MK Jaccard and Associates Inc., January 2009.


Examples of relevant programs, 


incentives and initiatives that support 


elements of the QUEST vision


n Federation of Canadian  
Municipalities, green Municipal Fund


n Municipal rural infrastructure Fund


n Technology Early action Measures


n Sustainable development Technology  
Canada


n nrCan (various program, such as  
at the office of Energy Efficiency and  
CanMET Energy Technology Centre)


n Urban Transportation Showcase  
Program, Transport Canada


n infrastructure Canada


n EcoTrust


n Moving on Sustainable  
Transportation


n ontario Power authority programs  
and incentives (e .g ., renewable  
Energy Standard offer, Clean Energy  
Standard offer, demand response  
Program)


n ontario greenbelt


n vancouver and area initiatives  
(e .g ., Ecodensity, Translink,  
greenways Plan, Community visions  
Program)


n revi-Sols, Montreal and Quebec City


A major challenge in achieving the 


QUEST vision will be to cross-link 


existing programs and incentives 


to enhance their effectiveness 


by integrating them into a more 


cohesive framework. 
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QueST ScenarIoS


In the Fall of 2008, individuals from across the QUEST 


collaborative developed four scenarios with a goal of 


building understanding about the complex, interacting 


forces and key uncertainties shaping the future of carbon-


constrained energy end use in Canada and the adoption 


of Integrated Urban Energy Systems (IUES). The IUES 


approach, involving integrated, smaller scale, more-


distributed energy systems, is dramatically different from 


our current approaches to energy systems and would require 


major changes in thinking, planning, investment and policy.


The scenarios were discussed at the QUEST II Workshop in 


November 2008 where participants used them as a tool to 


help develop a more broad understanding about the future, 


the external environment and strategic risk. Participants 


built a shared understanding of the forces driving change 


and the key uncertainties shaping the future. The scenarios 


are now being used to help QUEST more fully understand 


strategic risk and make better strategic decisions.


Of the 12 driving forces identified, two critical uncertainties 


were identified as most important:


n Urban Energy Systems – whether they are large-scale 


dominant or integrated systems dominant, and


n Carbon Constraints – whether targets are met or not met.


Scenarios


Scenarios are a vehicle for 


strategic conversation to 


build shared understanding, 


encourage creative thinking 


and provide a context for 


strategy development and 


action . Scenario planning 


is particularly valuable 


in turbulent uncertain 


environments facing 


structural change . 


Scenarios are not 


predictions; they are stories 


about the future designed to 


gain insight into the forces 


driving change and the major 


uncertainties shaping the 


future . Scenarios chart the 


waters ahead so that the 


consequences of today’s 


decisions can be played out, 


evaluated and tested against 


the uncertainty of the future . 


Scenarios are intended 


to challenge assumptions, 


explore issues and broaden 


understanding of the range 


of future paths to better 


inform decision-making . 


12 DRIVING FORCES


Geopolitics
Governance Energy Prices


Consumer
Expectations


Urban Planning
and Development


Technology


Demographics
Other
Environmental
Pressures


Energy Systems
Transportation


Systems


Climate Change 
and Carbon 
Constraints


Economy and
Investment


Energy
End Use in


Canada
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Understanding the influence and range of outcomes for each critical uncertainty is important 


to developing challenging scenarios for energy end use in Canada. The two critical uncertainties 


define a space with four different energy futures for Canada.  These four scenarios demonstrate 


paths representing both success and failure in achieving emissions targets and taking full 


advantage of IUES’ with an integrated approach to urban energy systems.


SCENARIO FRAMEWORK


Integrated Systems Dominant


Targets
Not Met


Targets
Met


Carbon Constraints


Urban
Energy
Systems


Urban
Energy


Systems


Carbon Constraints


Hidden Joules Sustainable Canada


We Tried and Failed Gigawatt Kings


Large Scale Dominant


Hidden Joules


despite competing priorities and conflicting signals from senior governments, a number 


of municipalities lead in initiating projects to increase energy efficiency and reduce gHgs 


emissions across urban systems .


Sustainable Canada


Significant shifts in social values drive acceptance of environmental costing and new paradigms 


for urban energy systems in Canada .


Gigawatt Kings


Urgency and determination to deal with climate change as a national issue leads to increased 


central regulation, control and focus on large scale solutions .


We Tried and Failed


Carbon concerns drive policy . Canada focuses on large-scale solutions with little emphasis on 


small-scale solutions . other nations embrace alternative energy . diverging paths lead to trade 


barriers that undermine economic growth .
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The four scenarios describe substantially different yet plausible paths for Canada’s energy future; 


paths that diverge based on decisions made today regarding carbon constraints and IUES.  


Of note is that the Sustainable Canada scenario represents a feasible way to simultaneously 


achieve greenhouse gas emissions targets while building more sustainable communities.  These 


communities optimize infrastructure investments and implement innovative technologies. By 


doing so they reduce energy use and the associated costs and environmental impact, improve the 


energy system’s reliability, make better use of local energy resources, create local jobs and reduce 


each community’s dependence on distant resources and exposure to volatile commodity markets. 


The implications of the four QUEST scenarios are varied and QUEST II participants discussed a 


range of implications for QUEST moving forward.  To focus discussions, participants addressed 


the following question:


How do we shift our paradigm to advance the potential of integrated urban energy systems  
(including our approaches to energy, water, waste and transportation systems) to reduce the  
carbon footprint of urban areas and to make Canadian cities sustainable? 


Conference participants recommended the general framework for moving forward should 


include:


n Enhanced political mobilization track to put QUEST on the agenda of all levels of government 


and reach out to a wider stakeholder group; and,


n Developing a base of knowledge for both the macro level (e.g. community level metrics, 


quantification of the potential benefits, road map for implementation) and the micro level 


(e.g. inventory of successful projects, case studies, a ‘how to’ manual or checklist for municipal 


governments).


They also recommended a more formalized organization/secretariat for QUEST, with dedicated 


resources to support the higher level of effort needed to advance the action-oriented vision.
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nexT STepS 


QUEST 2009


QUEST II participants called for a significant increase in QUEST activity for 2009, from 


gaining the interest of key policy makers to working with a variety of current public and private 


stakeholders while simultaneously completing research into the implementation of and benefits 


provided by IUES.  


As a first requirement to implementing an aggressive plan for 2009, QUEST is in the process of 


establishing a permanent secretariat with dedicated resources.  To maintain momentum and 


follow up on the advice received at the QUEST II workshop, additional progress needs to be made 


along two key paths.


1. Move to Action, and


2. Develop a Knowledge Base.


1 . Move to action


QUEST needs to expand its network and appeal to a wider range of perspectives.  Such an 


expansion should proceed along the following lines:


n Build political champions,


n Develop regional and provincial QUEST models,


n Engage key stakeholders, and


n Develop federal and provincial government relationships.


Build Political Champions
Awareness and support of the QUEST vision will be expanded by increasing political awareness 


and building political champions that support the value of community-level initiatives and local 


environmental progress.


develop regional and Provincial QUEST Models
To advance leadership, a framework for provincial and municipal models for QUEST will be 


developed wherein provincial stakeholders can work to further QUEST’s vision while working 


within the unique structure of any given province’s energy system and legislative framework.  


Municipal stakeholders will also have access to a coordinated regional approach to developing 


IUES within their communities.


Engage Key Stakeholders
As was identified in the 2008 Study on Stakeholder Engagement and Government Initiatives, 


builders are a key stakeholder group for QUEST success. In 2009, QUEST will pursue more 


involvement from builders and other key groups.
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develop Federal and Provincial government relationships
Specific engagement with Sustainable Development Technology Canada (SDTC) and the National 


roundtable on the Environment and the Economy (NrTEE) will be pursued to establish IUES 


as a key attribute for funding; and to raise awareness of IUES and their potential contribution to 


greenhouse gas emissions reductions. 


2 . develop a Knowledge Base


A common observation from QUEST II was the need for a more in-depth knowledge base to help 


in developing policies, programs and activities in support of IUES. Inline with this directive, 


QUEST will undertake the development of a knowledge base containing the following elements:


n Study on the Potential Energy Savings and Associated Environmental Benefits – Initial findings 


of Phase 1 of this study, initiated in 2008, indicate promising results, and therefore the objective 


is to proceed with Phase 2. Phase 2 would consist of an in-depth analysis/modeling of the 


energy savings and GHGs emissions reduction impact of the IUES approach for Canada.  


n Develop an inventory and case studies of successful projects, best practices and funding 


sources, and


n Work with municipalities to develop a toolkit to facilitate implementation of IUES.


Moving ahead


Canada’s energy use is rising. Urban areas 


are a major source of Canada’s greenhouse 


gas emissions (Figure 2). To reach the federal 


government’s 2020 target of reducing 


national emissions by 20% from 2006 levels, 


urban areas, and smaller communities, must 


be part of the solution.  Decisions made 


today about the infrastructures of our cities 


and communities will affect energy use and 


our environment for decades and centuries 


to come. 


Figure 2: CANADA’S URBAN ENERGY 
GROWTH 1990-2020
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QUEST is calling for an integrated approach to land-use, energy, transport, water and waste 


management in all Canadian communities – one in which emphasis is placed on achieving much 


greater efficiency in these systems as a whole, rather than treating each in isolation. The result 


will be more resource efficient, adaptable, resilient and sustainable urban energy systems.


QUEST’s plans for 2009 build on the 2008 momentum and represent early steps towards 


achieving the QUEST vision.  QUEST is securing dedicated resources, developing provincial 


models, engaging more stakeholders and pursuing in-depth analysis and energy system 


modelling. 


To succeed QUEST needs ongoing support from all levels of government and active 


engagement from environmental groups, builders, utilities and other private-sector 


stakeholders that are doing leading edge work in the area. When QUEST principles are 


reflected in their decisions, the QUEST vision will be achieved.
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appendIx one: The evoluTIon of QueST


2006


n Canadian Gas Association and Pollution Probe agree to work together on developing a credible 


view on the consumption end -‘the other 50%’- of the energy system and contribute to the 


policy conversations. 


n An outreach effort attracts additional stakeholders from the energy industry, building 


industry, environmental groups, academe and representatives from municipal; provincial and 


federal governments. 


n The stakeholders resolve to hold a structured dialogue to explore the benefits and opportunity 


for collaboration.


2007 – QUEST i


n A core group composed of Canada Green Building Council, Canadian Electricity Association, 


Canadian Energy Efficiency Alliance, Canadian Gas Association, Federation of Canadian 


Municipalities, Industry Canada, Natural resources Canada, Ontario Power Authority and 


Pollution Probe coalesces around the need to focus on an integrated approach to energy, 


transportation, land-use, waste and water at the community level. 


n In November, in Niagara-on-the-Lake, Ontario, over 60 key players from the energy industry, 


environmental movement, three levels of government, academia and consulting community 


spent a day and a half at the QUEST I workshop discussing options for reducing the 


environmental footprint of growing communities. The stakeholders observed:


n Meeting ambitious long term greenhouse gas reductions of 60 per cent or more by 2050 


needs a fundamental transformation of how we produce, deliver and use energy in Canada. 


n Integration of energy systems with land use, transportation, waste and water at the 


community level is essential to maximize energy savings and reductions in greenhouse gas 


emissions while continuing economic growth. 


n A broad based coalition under the banner of QUEST is necessary to bring about the change.


n The group identified the need to develop better information on the stakeholder community, 


current government programs that support the QUEST vision as well as the barriers. The 


group also identified the need for undertaking a credible study that quantifies the green house 


gas reduction potential of implementing the QUEST vision.


n The QUEST White Paper was presented to the Deputy Ministers of Natural resources Canada, 


Transport Canada, Environment Canada and the Presidents of the National round Table on 


the Environment and Economy (NrTEE) and Sustainable Technology Development Canada 


(SDTC) as well as provincial politicians and senior officials in Ontario, British Columbia and 


Saskatchewan.
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2008 – outreach, Studies and QUEST ii


n The core group membership expanded beyond the founding group to include representatives 


from Transport Canada, the Government of British Columbia, the Canadian Urban Institute, 


BC Hydro, Ontario Power Authority, the Canadian GeoExchange Coalition, the Canadian 


Institute of Petroleum Producers, Karen Farbridge, Mayor of Guelph and Michael Harcourt  


ex-Premier of British Columbia as Chair.


n The study on stakeholders and government programs was completed and the potential study 


launched. 


n Natural resources Canada embarked on a federal/provincial/territorial initiative to develop 


a Community Energy Solutions road Map for review by the Council of Energy Ministers, 


coordinating with QUEST work and interacting with the QUEST community.


n The QUEST II workshop in Victoria B.C. in November attracted 80 stakeholders from a 


broader stakeholder base than the previous year, including more industry representatives, 


a wider representation of environmental organizations, a larger number of federal and 


provincial government representatives, of academics and many more municipal leaders from 


British Columbia.


n Participants considered a number of scenarios for the future of Canada’s energy system 


that had been developed over the course of the preceding six months based on interviews 


with prominent stakeholders and a working session with a small select sub-group of the 


stakeholders.  The scenarios provided an excellent framework for a conversation among the 


participants and helped crystallize the QUEST vision.


n The end result was a resounding confirmation of the need for the QUEST initiative and 


coalescence of opinion that it is time QUEST focused its efforts on implementation of the 


vision. 
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appendIx Two: QueST ScenarIoS


Hidden Joules – Integrated Systems  
Dominant, Targets Not Met


Sustainable Canada – Integrated 
Systems Dominant, Targets Met


n Limited commitment to gHg targets; senior 
governments distracted by competing priorities


n Municipal champions overcome barriers & build 
partnerships to initiate projects


n initially focus on small & manageable 
opportunities


n Conflicting signals lead to “system stuck in 
transition”


n diffusion slow then accelerating; projects to  
integration to institutional planning


n By 2028 targets not met but iUES accelerating


n Significant shift in social values, environmental 
costing accepted 


n new paradigms in Canada about urban 
development and urban energy systems


n Thinking supported by alternative energy 
technology 


n optimize existing investments
n Progressively advance and adopt new approaches 


and technology over time to effect a system-wide 
transition


n By 2028, targets for a 30% reduction in gHg 
emissions are achieved and Canada is on track to 
achieve a 60% reduction by 2050


We Tried and Failed – Large Scale 
Dominant, Targets Not Met


Gigawatt Kings – Large Scale Dominant, 
Targets Met


n Carbon concerns mount with solutions 
predominantly focused on large-scale emitters


n Environmental management efforts fall to basic 
enforcement and compliance


n green trade barriers emerge
n Environment degrades, Canadian competitiveness 


is hampered, Canada’s social fabric affected 
n as the world starts to embrace alternative 


energy, Canada does not have the capacity to 
embrace new opportunities and we remain 
dependent on silos & large-scale energy systems


n By 2028, having missed its gHg  targets, Canada 
is at risk of falling further behind


n Climate change urgent national issue; 
commitment to targets


n US leads in developing system of gHg 
constraints


n Focus on regulation & control
n Large scale infrastructure & technology solutions 


seen as only path to meeting gHg targets; 
massive investment in nuclear, igCC, CCS, 
natural gas


n Problem-solution “fix-it” mentality precludes 
long term systems thinking


n Cities little influence; suburban growth; car-
centred society


n By 2028, gHg target met through massive 
investment in nuclear & CCS


SCENARIO FRAMEWORK


Integrated Systems Dominant


Targets
Not Met


Targets
Met


Carbon Constraints


Urban
Energy
Systems


Urban
Energy


Systems


Carbon Constraints


Hidden Joules Sustainable Canada


We Tried and Failed Gigawatt Kings


Large Scale Dominant
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appendIx Three: QueST SupporTerS 


QUEST is a collaborative among a range of organizations across Canada. Participants in QUEST 


workshops and other initiatives include federal, provincial and municipal officials, industry 


associations and company representatives, academics, environmental organizations, charitable 


foundations, technical experts and consultants.


Supporters include:


n BC Hydro


n Canada Green Building Council


n Canadian Association of Petroleum Producers 


n Canadian Electricity Association


n Canadian Energy Pipeline Association 


n Canadian Gas Association


n Canadian GeoExchange Coalition


n Canadian Petroleum Products Institute


n Canadian Urban Institute


n Federation of Canadian Municipalities


n Government of British Columbia


n Imperial Oil Foundation 


n Natural resources Canada


n Ontario Power Authority


n Pollution Probe


n Transport Canada
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IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by BC Gas Utility Ltd.
for Approval of Lease Arrangements with the City of Kelowna


BEFORE: P. Ostergaard, Chair )
R.D. Deane, Commissioner ) October 17, 2001


O  R  D  E  R


WHEREAS:


A. On May 18, 2001, BC Gas Utility Ltd. (“BC Gas”, “the Utility”) applied to the British Columbia


Utilities Commission (“the Commission”) for approval to enter into Lease-In-Lease-Out (“LILO”)


arrangements with the City of Kelowna (“the City”), and to establish the mode of regulation under


which the BC Gas rates will be set to take these arrangements into account; and


B. The LILO Application arises out of the existing BC Gas Franchise Agreement, which has been in place


since 1957 and provides an option for the City to “buy-out” the existing natural gas distribution system


within the municipality’s boundary in the event that the parties cannot agree on the terms of franchise


renewal; and


C. The City would enter into a 35-year capital lease with BC Gas for the natural gas distribution system


within the municipality’s boundary.  Title to the assets remains with BC Gas but the value of the City’s


rights in the lease would be set at $50 million.  The City would pre-pay 95% of this value to BC Gas as


rent due under the lease; the remaining 5% would be paid to BC Gas over the life of the lease.  After


establishing the capital lease, the City would lease back the operation of the distribution system to BC Gas


through a 17-year operating lease.  The terms of the operating lease require BC Gas to make annual


payments to the City over the 17-year term; and


D. BC Gas has franchise agreements with several other municipalities that contain purchase options and the


Utility plans to offer this type of arrangement to them; and
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E. The Commission held a Workshop and Pre-hearing Conference on the LILO Application on Thursday,


July 5, 2001, and participants expressed their preference for a written hearing process; and


F. Commission Order No. G-78-01 established a Regulatory Agenda for a written public hearing and no


submissions from the public were received; and


G. On August 13, 2001, BC Gas filed minor amendments to some of the agreements attached to, and


forming part of, the LILO Application; and


H. The arrangements have been approved by the Inspector of Municipalities; and


I. The Commission has reviewed the LILO Application and finds that the arrangements should be


approved.


NOW THEREFORE the Commission orders as follows:


1. The Commission approves for BC Gas the LILO Application (including the minor amendments to the


agreements dated August 13, 2001) to enter into the proposed lease arrangements with the City of


Kelowna, specifically:


a. pursuant to Section 52 of the Utilities Commission Act (“the Act”), the encumbrance of property


under the Capital Lease between BC Gas and the City (Appendix C of the Application), and the terms


of that lease;


b. pursuant to Section 52 of the Act, the encumbrance of property under the Additions Option


Agreement between BC Gas and the City (Appendix E of the Application), and the terms of that


agreement;


c. the terms of the Operating Lease between BC Gas and the City (Appendix D of the Application);


d. the determination of the rates of BC Gas on the basis that the revenue requirement of BC Gas be


established with the property that is the subject of the Operating Lease with the City and the


Additions Option Agreement with the City being in rate base at its depreciated value, being subject to


normal depreciation, and earning a normal return on rate base;   
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e. the annual Operating Lease payments from BC Gas to the City and the payments from the City to


BC Gas pursuant to the Capital Lease are to be accounted for as non-utility transactions;


f. the interest rate for the deemed debt required for regulatory reconciliation purposes in the City of


Kelowna LILO arrangements be set for future Revenue Requirement Applications at a rate equal to


the BC Gas cost of long term borrowing (including issue costs) at the time of closing of the City of


Kelowna LILO transactions;


g. the principle implicit in the LILO arrangements that future material changes in accounting standards,


taxes or financing terms that affect the LILO transactions, or the accounting for them, will not result


in a change to the rates paid by customers, nor will such events adversely affect BC Gas and its


shareholders; and


h. recovery of the costs incurred related to these transactions, including Development Costs and Closing


Costs and the costs of this Application, in the manner described in Section 3.6 of the LILO


Application, inclusive of crediting any reimbursed Development Costs to BC Gas’ cost of service in


the year in which they are received.


DATED at the City of Vancouver, in the Province of British Columbia, this       18th       day of October 2001.


BY ORDER


Original signed by:


Peter Ostergaard
Chair
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-112-07 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Terasen Gas Inc. 


2007 Annual Review 
 


BEFORE: L.F. Kelsey, Commissioner  
 P.E. Vivian, Commissioner  September 20, 2007 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. On September 12, 2007 Terasen Gas Inc. (“TGI”) proposed a regulatory timetable for its 2007 Annual 


Review that included the filing of the Annual Review Materials by October 5, 2007, an Annual Review on 
November 13, 2007 and anticipated Commission Decision by December 7, 2007; and 


 
B. Commission Order No. G-51-03 approved for TGI, the Settlement Agreement for a 2004-2007 Multi-Year 


Performance-Based Rate Plan (“PBR”).  Subsequently, Commission Order No. G-33-07 approved a two-year 
extension of the Settlement Agreement for a 2004- 2007 Multi-Year Performance-Based Rate Plan for 2008 
and 2009; and 


 
C. The terms of the 2008-2009 Extension Period includes continued use of the Annual Review process; and 
 
D. TGI has also considered the timetable for the Terasen Gas (Vancouver Island) Inc. (“TGVI”) 2007 Settlement 


Update Meeting, recognizing that many TGI Annual Review stakeholders will be involved in both processes.  
TGI and TGVI propose a combined timetable and a joint TGI 2007 Annual Review / TGVI 2007 Settlement 
Update Meeting; and 
 


E. The Commission has reviewed the TGI submission and considers that establishment of a regulatory timetable 
for the TGI 2007 Annual Review is warranted. 


 
 
NOW THEREFORE the Commission orders as follows: 
 
1. The Commission will hold the 2007 Annual Review of TGI’s 2008 Revenue Requirement Material 


commencing at 9:00 a.m. on Tuesday, November 13, 2007 in the Commission Hearing Room, 12th Floor, 
1125 Howe Street, Vancouver, B.C.  The TGI 2007 Annual Review will be held jointly with the TGVI 2007 
Settlement Update Meeting. 


 
 
2. No later than Friday, October 5, 2007, TGI is to provide interested parties and the Commission with advance 
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information regarding the projections and forecasts to be presented at the Annual Review.  TGI is to provide 
copies of the Preliminary 2008 Revenue Requirement Material to all parties who participated in the 2004-
2007 Negotiated Settlement process, 2006 Annual Review and/or 2008-2009 Extension. 


 
3. Those persons wishing to participate in the TGI 2007 Annual Review are to advise the Commission Secretary 


in writing of their intention to do so, no later than Friday, October 26, 2007. 
 
4. The deadlines for information requests, undertakings, responses, and comments on the TGI 2007 Annual 


Review Material are set out in the Regulatory Timetable attached as Appendix A to this Order. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this      21st        day of September 2007. 
  
 BY ORDER 
 
 Original signed by: 
 
 L.F. Kelsey 
 Commissioner 
Attachment 
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Terasen Gas Inc. 
2007 Annual Review 


 
REGULATORY TIMETABLE 


 
ACTION DATE 2007


  
Terasen Gas Inc. (“TGI”) files its 2007 Annual Review Material and 
Terasen Gas Vancouver Island Inc. (“TGVI”) files its 2007 
Settlement Update Material 
 


Friday, October 5 


BCUC and Participants Information Requests issued to TGI and 
TGVI 
 


Friday, October 19 


Participants to advise the Commission Secretary of their interest in 
attending the Joint TGI 2007 Annual Review / TGVI 2007 Settlement 
Update Meeting 
 


Friday, October 26 


TGI and TGVI responses to Information Requests 
 


Friday, November 2 


Joint TGI 2007 Annual Review / TGVI 2007 Settlement Update 
Meeting  
 


Tuesday, November 13 
 


TGI and TGVI responses to Undertakings from Joint TGI 2007 
Annual Review / TGVI 2007 Settlement Update Meeting  
 


Monday, November 19 
 


Participants Comments to TGI and TGVI 
 


Monday, November 26 


TGI and TGVI Reply Comments 
 


Friday, November 30 


Anticipated Commission Decisions Friday, December 7 
 
 
Location and Time of joint TGI 2007 Annual Review / TGVI 2007 Update Meeting: 
 
Date:  Tuesday, November 13, 2007 
Time:  9:00 a.m. 
Location: Commission Hearing Room 
  12th Floor - 1125 Howe Street 
  Vancouver, B.C. 
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IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


BC Gas Utility Ltd.
2002 Revenue Requirements Application


BEFORE: P. Ostergaard, Chair )
K.L. Hall, Commissioner ) November 20, 2001


O  R  D  E  R
WHEREAS:


A. On August 24, 2001, BC Gas Utility Ltd. (“BC Gas”) applied to the British Columbia Utilities


Commission (“the Commission”) for approval to increase rates for customers in the Lower Mainland,


Inland and Columbia service areas effective January 1, 2002 (“the Application”), pursuant to


Sections 58 and 61 of the Utilities Commission Act (“the Act”); and


B. The Application sought to recover increased revenue requirements associated with delivering natural gas.


An increase of about 7 percent would apply to rates for transportation service and to the distribution


portion (excluding the commodity cost of gas) of rates for customers to whom BC Gas supplies the


natural gas commodity.  Expressed on a burnertip basis (including the current commodity cost of gas)


the increase being sought would be about 2 percent; and


C. The Commission, by Order No. G-98-01, held a Workshop and Pre-hearing Conference on


September 25, 2001 to identify the issues and interests in a longer-term regulatory framework for BC Gas


and to discuss procedural matters related to the Application.  By Order No. G-103-01, the Commission


established a regulatory timetable and scheduled a Negotiated Settlement Process for the BC Gas


Application to commence on November 5, 2001; and


D. On November 1, 2001, BC Gas filed notice that it was withdrawing its Application due to a number of


factors and identified the proposed treatment of certain revenue and cost items; and


E. By letter dated November 2, 2001, the Commission cancelled the negotiation sessions scheduled for


November 5, 2001 and invited intervenor comments by November 9, 2001 on BC Gas’ withdrawal of the


Application; and
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F. On November 8, 2001, BC Gas held an information meeting for the participants that explained the effect


of the withdrawal and, on November 9, 2001, provided additional information regarding the effects of the


withdrawal.  On November 9, 2001, the Commission received intervenor submissions and on


November 13, 2001 BC Gas provided comments on the intervenor submissions; and


G. The Commission has reviewed the submissions of BC Gas and the intervenors and finds that a withdrawal


of the Application as proposed by BC Gas is in the public interest.


NOW THEREFORE pursuant to Section 58 of the Act, the Commission orders as follows:


1. The Commission approves the BC Gas withdrawal of its 2002 Revenue Requirements Application for the


reasons provided in the Reasons for Decision attached as Appendix A to this Order.


2. BC Gas is directed to file its Revenue Requirements Application for 2003 by May 31, 2002, and to


address in that application the matters that are raised in the attached Reasons for Decision.


DATED at the City of Vancouver, in the Province of British Columbia, this      21st     day of November 2001.


BY ORDER


Original signed by:


Peter Ostergaard
Chair


Attachment
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BC GAS UTILITY LTD.
2002 REVENUE REQUIREMENTS APPLICATION


NOTICE OF WITHDRAWAL


REASONS FOR DECISION


1.0 BACKGROUND


1.1 BC Gas 2002 Revenue Requirements Application


On August 24, 2001 BC Gas Utility Ltd. (“BC Gas”, “the Utility”) applied to the British Columbia Utilities


Commission (“the Commission”) for approval to increase rates for customers in the Lower Mainland, Inland


and Columbia service areas, effective January 1, 2002 to recover increased revenue requirements of


approximately $32 million associated with delivering natural gas (the “Application”).  An increase of about


7 percent would apply to rates for transportation service and to the distribution portion (excluding the


commodity cost of gas) of rates for customers to whom BC Gas supplies the natural gas commodity.


Expressed on a burnertip basis (including the current commodity cost of gas) the increase being sought was


about 2 percent.


The Application did not deal with the gas commodity cost component of BC Gas’ rates, which may be


adjusted quarterly by the Commission based on BC Gas’ forecasts of its commodity costs and revenues for


the following 12 months.


The Application requested that the Commission determine the 2002 rates by way of the Commission’s


Negotiated Settlement Process.  The Application also requested that the Commission sponsor a workshop to


identify the issues and interests relating to a comprehensive multi-year regulatory framework for BC Gas.


The Commission, by Order No. G-98-01, held a Workshop and Pre-hearing Conference on September 25,


2001.  The participants to the Workshop and Pre-hearing Conference agreed to a review of the Application


by way of a Negotiated Settlement Process to establish costs and revenues that could form the basis of longer-


term incentive rates.  


The Commission, by Order No. G-103-01, scheduled a Negotiated Settlement Process for the BC Gas


Application to commence on November 5, 2001.  The Order also established a timetable for the registration


of intervenors and interested parties, and the issuance of information requests and replies.
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On October 23, 2001, as part of the Commission’s Negotiated Settlement Process, Commission staff met with


the Commission to identify any issues of particular concern.  By letter dated October 26, 2001, Commission


staff informed the registered intervenors and BC Gas of the Commission’s position that the establishment of


base year utility costs and revenues be a first and discrete step in the development of a multi-year


performance based rate (“PBR”) setting agreement.  The Commission expected BC Gas to use the results of


the upcoming settlement negotiations or hearing determination for 2002, in filing a separate multi-year PBR


application.  


1.2 BC Gas Notice of Withdrawal


On November 1, 2001 BC Gas filed a notice that it was withdrawing its Application.  BC Gas explained that


the withdrawal of the Application was due to a number of factors including the recently announced


acquisition of Centra Gas British Columbia Inc. (“Centra BC”) and Centra Gas Whistler Inc. by BC Gas Inc.;


queries from various parties regarding the intentions of BC Gas for Centra BC from a regulatory perspective


and the implications of this transaction on the Application; the Commission’s letter dated October 26, 2001;


and the request of representatives of some customer groups for BC Gas to reconsider its revenue


requirements.  BC Gas included letters of support to its withdrawal from three registered intervenors.  BC Gas


stated that with the withdrawal of its Application, the negotiation sessions scheduled for November 5, 2001


were unnecessary and should be cancelled.


BC Gas clarified the effect of its withdrawal by identifying the proposed treatment of identified revenue and


cost items.  The utility stated that in all other respects BC Gas would operate with the revenues that are


generated by the current base rates.  The utility considered that there would be cost pressures for 2002 which


BC Gas would absorb and equally any benefits arising in 2002 which enhance the BC Gas’ return would be


retained by the utility.  


By letter dated November 2, 2001, the Commission cancelled the negotiation sessions scheduled for


November 5, 2001 and invited the registered intervenors to provide the Commission with written comments


by November 9, 2001 on the BC Gas withdrawal.


A number of intervenors informed the Commission, BC Gas and other intervenors that it appeared that


BC Gas was proposing a conditional withdrawal of its Application.  These intervenors stated that it was


difficult to compare the impact of the conditional withdrawal with the Application’s 7 percent rate increase.   


BC Gas held an information meeting for the participants on November 8, 2001 and provided additional


information that explained the effect of the withdrawal.  By letter dated November 9, 2001, BC Gas filed a


copy of the additional information with the Commission.  On November 9, 2001 the Commission received


intervenor submissions and on November 13, 2001 BC Gas provided comments on the submissions.
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2.0 COMMISSION FINDINGS


The November 1, 2001 letter from BC Gas states that: “…it withdraws its 2002 Revenue Requirement


Application filed August 24, 2001 with the Commission.”  However, the attachment to that letter identifies


that BC Gas is “prepared to withdraw its Application” with nine specific consequences of the withdrawal.


Others have viewed the BC Gas action as a proposed withdrawal with conditions or a settlement proposal.


Irrespective of the terminology that may be applied to the BC Gas withdrawal or application to withdraw with


conditions, the Commission agrees with the views expressed by the British Columbia Public Interest Advocacy


Centre (“BCPIAC”) that, absent an application by a utility, then pursuant to Section 58 of the Utilities


Commission Act, a review of BC Gas’ revenue requirements may only proceed on the Commission’s own


motion or on the complaint of another party if there is reason to believe that the Utility’s rates are not just,


reasonable or sufficient.


The withdrawal was supported by the B.C. Health Services Ltd., the Inland Industrial Group and the BCPIAC.


Avista Energy Canada Ltd. and IGI Resources Inc. endorsed the BC Gas withdrawal of the Application,


without such withdrawal being subject to any actual or implied conditions that are different from the


regulatory and financial treatment that BC Gas has received in the past.  Fording Coal Limited acknowledged


that the BC Gas information supported a withdrawal of the Application, but that concerns remain related to


deferral account treatment and other issues.  The B.C. Hot House Growers Association took no position on


the withdrawal and relied on the Commission to ensure that all participants received fair treatment.


The Lower Mainland Gas Users Association (“LMGUA”) objected to the withdrawal, raising three issues and


a number of technical points.


One issue relates to the proposed acquisition of Centra BC by BC Gas Inc. and the impact that transaction


may have on the establishment of base-year revenue requirements, which in turn may form the basis of a


multi-year PBR rate settlement.  The Commission agrees that the impact of the Centra BC acquisition should


be included in any base-year analysis and that those implications will not be known until later next year.  In


addition, BC Gas’ application to create CustomerWorks through a joint venture with Enbridge and the


outsourcing of call centre and customer information system activities of BC Gas will also be decided in the


near future and could have significant impacts on base-year calculations.  The Commission finds that it


would be preferable to delay the determination of base-year costs for the purposes of developing a multi-


year PBR until the implications of the proposed Centra BC acquisition and CustomerWorks are better


understood.


The second issue revolves around the reasonableness of the current distribution margins as they would apply


in 2002 and whether there is adequate justification to initiate a review of BC Gas’ revenue requirements,


recognizing the cost and inconvenience to all parties.  The Commission shares some of the concerns raised
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by the LMGUA that the information provided by BC Gas, including the November 9, 2001 submission, does


not provide a detailed analysis of all potential impacts on customers from possible deficiencies in revenues or


unforeseen benefits that will be achieved by BC Gas.  However, the attachments to the November 9, 2001


BC Gas submission provide a prima facie case that the ratepayers are not disadvantaged and are likely to


benefit from the withdrawal of the Application.  After considering all of the submissions, the Commission


finds that the withdrawal is in the interests of ratepayers, the Utility and the Utility shareholders.


The third broad concern that has been raised is that fundamental information with respect to the Utility will


be lost if the existing revenue requirements review does not proceed: the conditional withdrawal will avoid a


detailed scrutiny of BC Gas’ operations and the prudency thereof.  This concern has been expanded to


include the potential difficulty in making an “apples to apples” assessment of BC Gas next year after the


acquisition of Centra BC is complete.  To avoid this concern, the Commission directs BC Gas to provide its


Revenue Requirements Application for 2003 with sufficient information on a stand-alone basis to establish


base year revenue requirements for a multi-year PBR rate setting.  The information is to include the


identification of services provided to Centra BC and the efficiencies which will accrue to BC Gas.  These


services would likely include head office support, gas supply, operational control, legal, engineering and


other services.  The information is to clearly identify costs and benefits associated with CustomerWorks, if


approved.


The Commission finds that it is in the public interest to approve the withdrawal of the 2002 Revenue


Requirements Application as proposed by BC Gas.  


With this withdrawal, next year’s revenue requirements review will need to be more thorough to account for


the many changes to BC Gas operations over the past five years and the impact of the acquisition of


Centra BC.  BC Gas is directed to file its full Revenue Requirements Application for 2003 with the


Commission by May 31, 2002.  To ensure clarity with respect to the filing by BC Gas next year, the


Commission has the following directions with respect to specific issues raised by intervenors:


1. The joint venture with Enbridge to create CustomerWorks will be reviewed in a separate process but


intervenors will be invited to provide comments prior to the Commission’s Decision.  The potential


benefits of the Joint Venture, if approved, for each of the years 2003 and beyond will be included in


future revenue requirements applications.


2. The issue of the transfer of incremental bad debt expense to the Gas Cost Reconciliation Account will


be addressed in the 2003 Revenue Requirements Application.


3. BC Gas is to continue its accounting for Southern Crossing Project (“SCP”) third-party revenues as


proposed in its withdrawal.  







APPENDIX A
to Order No. G-123-01


Page 5 of 5


4. BC Gas’ return on equity is not an issue for 2002, since the BC Gas delivery margins are to remain


unchanged (except for approved rate design changes and rate riders) and the actual return on equity


for BC Gas will be the residual of the costs and revenues for the year as proposed by BC Gas in its


withdrawal.


5. BC Gas will not apply for rate changes due to changes in 2002 income taxes, corporation capital tax,


or property taxes, and changes to property taxes in 2002 will not be recorded in the Property Tax


Deferral Account.  The Commission agrees to this tax treatment largely because BC Gas will not seek


any increases in delivery margins due to rate base additions from regular capital and Certificates of


Public Convenience and Necessity.


6. The Commission approves the maintenance of the Rate Stabilization Adjustment Mechanism


(“RSAM”) with its previously approved consumption expectations.  The Commission believes that


this process will be preferable to the suggestion that the RSAM deferral account be offset against the


SCP third-party revenue deferral account.  Since RSAM is a cost to residential and commercial


customers and the SCP revenue is a benefit to a broader group of ratepayers, it would be


inappropriate to offset the two deferral accounts.
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(i) 


 


OVERVIEW 


 


These Reasons for Decision are issued in respect to the Commission’s Order G‐124‐08 issued on 


August 28, 2008.  The Reasons are set out as follows: 


 


Section 1 describes British Columbia Hydro and Power Authority‘s (“BC Hydro”) Application and the 


regulatory and policy framework within which it was made.  It also describes the conduct of the 


proceeding and summarizes Order G‐124‐08 and the filing BC Hydro made in response to the Order 


on September 5, 2008. 


 


Section 2 deals with jurisdictional matters, specifically the Commission’s jurisdiction to amend 


residential rates in light of Bill 15, and refers to the Commission’s jurisdiction to set rates for low‐


income customers. 


 


Section 3 examines innovative rate structures in place in North America, and reviews the 


stakeholder consultation and customer research into rate structures that encourage conservation 


and energy efficiency undertaken by BC Hydro.  It examines in some detail BC Hydro’s proposed 


inclining block rate structure as well as two additional rate structures – namely the Customer 


Baseline Load (“CBL”) and the Flat Rate with Dividend (“FRWD”).  The Commission Panel concludes 


that a residential inclining block rate structure is the most suitable for BC Hydro at this time, and is 


in the public interest. 


 


Section 4 examines variations in inclining block rate structures, such as rates with two or more 


steps, structures which are seasonal in nature and structures which segment the residential 


customer class by region, dwelling type, heat source, or number of occupants.  The Commission 


Panel concludes that a simple two step residential inclining block rate structure is the most suitable 


for BC Hydro at this time. 


 







 


(ii) 


 


Section 5 examines BC Hydro’s proposal in detail, reviewing BC Hydro’s design principles, the 


additional tests it used as design criteria, and the proposal’s impact on BC Hydro’s customers.  The 


Commission Panel determines that BC Hydro’s proposed design principles are not in the public 


interest and approves a modified inclining block rate structure, conditional on BC Hydro filing 


revised tariff sheets which reflect the design principles found suitable by the Commission Panel. 


 


Section 6 addresses Miscellaneous Matters, such as the concept of revenue neutrality, the 


customers BC Hydro proposes to be exempt from the RIB rate structure, the Basic Charge and 


Minimum Bill, and how the RIB rate structure will be administered by BC Hydro. 
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1.0  INTRODUCTION 


 


This document contains the Commission’s decision with respect to BC Hydro‘s 2008 Residential 


Inclining Block Application (“RIB Application”).  The RIB Application was filed with the Commission 


on February 26, 2008 (Exhibit B‐1) with errata on April 18, 2008 (Exhibit B‐4) pursuant to the 


Commission’s Decision and Order G‐130‐07 of October 26, 2007 in the matter of BC Hydro’s  2007 


Rate Design Application (“2007 RDA Decision”) at page 110. 


 


This Decision should be read in conjunction with the 2007 RDA Decision.  


 


1.1  Procedural Background 


 


In the 2007 RDA Decision the Commission directed BC Hydro to bring forward its RIB proposal no 


later than March 31, 2008, and to consider expediting the application in order that the new 


structure, if found to be appropriate, might come into effect during the rebalancing phase‐in period 


and thus mitigate its effect.  In addition, the Commission provided some guidance as to how the 


RIB rate structure contemplated by BC Hydro might be designed, as discussed at Section 1.4 below. 


 


Immediately prior to filing its RIB Application, on February 22, 2008, BC Hydro filed an Application 


for Re‐pricing its Transmission Service Rates (“TSRA”) and on February 20, 2008 an Application for 


its Fiscal 2009/2010 Revenue Requirements (“F09/F10 RRA”).  In light of the interactions between 


these three applications, BC Hydro requested that the Commission consider them as a “package” to 


minimize the fiscal and administrative burden on it and the Intervenor community. 


 


By Order G‐28‐08 dated February 28, 2008, the Commission established a Procedural Conference 


to be held on April 28, 2008 regarding the regulatory processes for the three applications.  


Pursuant to that Procedural Conference, by Order G‐76‐08 dated April 28, 2008, the Commission 


ordered that an Oral Public Hearing be held to review the RIB Application.  The regulatory 


timetable for the proceeding included two rounds of Information Requests (“IR”) to BC Hydro, and 


a timetable for the submissions of Intervenor Evidence and IRs to Intervenors. 
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1.2  Regulatory and Policy Framework 


 


1.2.1  Historical Background for Residential Rates 


 


The relevant legislative and policy background to the date of filing of the Application are recited in 


substantial detail at Sections 1 and 2 of the 2007 RDA Decision and will not be repeated here.  Key 


elements of that policy framework that bear on the 2007 RDA include: 


 


(i) electricity generated by the Heritage Resources  to continue to be available to BC Hydro 
ratepayers based on cost of service, not market prices (BC Hydro Public Power Legacy and 
Heritage Contract Act); 


(ii) new rate structures to provide better signals to large electricity consumers for conservation 
and energy efficiency (Policy Action 21 – 2002 Energy Plan); 


(iii)  to build on a “culture of conservation” through exploration and development by utilities of 
rate designs to encourage efficiency and conservation (Policy Action 1 ‐ 2007 Energy Plan);  


(iv) utilities are to propose to the Commission innovative rate designs that encourage 
efficiency, conservation and the development of clean or renewable energy including 
stepped rates for other rate classes i.e. in addition to those for industrial customers ( Policy 
Action 4 – 2007 Energy Plan); 


(v) Order in Council 1123 dated November 27, 2003 being Heritage Special Direction No. HC2 
to the Commission (“HC2”); and 


(vi) Order in Council 508 dated June 25, 2007 being Special Direction No. 10 (“SD 10”) to the 
Commission.  


 
To the date of this Decision, the policy background is substantially unchanged, save and except for 


amendments to it by way of legislative change to the Utilities Commission Act (“UCA” or the “Act”) 


made subsequent to the filing of the Application, as discussed in Section 2.1 below. 
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1.3  Bill 15 and Amendments to the UCA 


 


Contemporaneously with its F09/F10 RRA filing, by letter dated February 20, 2008, BC Hydro 


requested Reconsideration of those Directives of the Commission’s 2007 RDA Decision – Phase I 


that related to rebalancing its rates among its customer classes, on the basis of advice it had 


received from the Minister of Energy, Mines, and Petroleum Resources that legislative 


amendments to the Act were pending that would have, among other things, the effect of setting 


aside the Commission’s determinations in those matters.  The Commission allowed the 


Reconsideration and, pursuant to a Written Hearing, by Order G‐34‐08 dated March 7, 2008 


granted BC Hydro the relief it requested – the relevant Directives were stayed pending the earlier 


of the coming into force of the legislative amendments or the end of the spring session of the 


legislature.  Bill 15 became the statutory vehicle for the amendments. 


 


The amendments to the Act brought about by Bill 15 became effective May 1, 2008, except for the 


new section 58.1, which was made effective as of March 31, 2008. 


 


Bill 15 further amended the UCA by the introduction of section 64.04 which obliges BC Hydro to put 


in place “smart meters” for all of its residential customers by December 31, 2012.  Among other 


conservation objectives, these meters could enable Time‐of‐Use (“TOU”) metering and billing 


practices by BC Hydro. 


 


The amendments to the Act became a material aspect of the proceeding, as will be described in 


Section 2 below. 


 


The relevant sections of the Act, including the amendments, were appended as Attachment B to BC 


Hydro’s Final Argument and for convenience they are repeated here: 
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Commission may order amendment of schedules 


58  (1) The commission may, 


    (a) on its own motion, or 


    (b) on complaint by a public utility or other interested person that the 
existing rates in effect and collected or any rates charged or 
attempted to be charged for service by a public utility are unjust, 
unreasonable, insufficient, unduly discriminatory or in contravention 
of this Act, the regulations or any other law, after a hearing, 
determine the just, reasonable and sufficient rates to be observed 
and in force. 


  (2) If the commission makes a determination under subsection (1), it must, 
by order, set the rates. 


  (2.1) The commission must set rates for the authority in accordance with 


    (a) the prescribed requirements, if any, and 


    (b) the prescribed factors and guidelines, if any. 


  (2.2) A requirement prescribed for the purposes of subsection (2.1) (a) 
applies despite 


    (a) any other provision of 


      (i) this Act, including, for greater certainty, section 58.1, or 


      (ii) the regulations, except a regulation under section 3, or 


    (b) any previous decision of the commission. 


  (2.3) Subsections (2.1) (a) and (2.2) are repealed on March 31, 2010. 


  (2.4) Despite subsection (2.3), a requirement prescribed for the purposes of 
subsection (2.1) (a) that is in effect immediately before March 31, 2010, 
continues to apply after that date as though subsection (2.2) were still in force, 
unless the prescribed requirement is amended or repealed after that date. 


  (3) The public utility affected by an order under this section must 


    (a) amend its schedules in conformity with the order, and 


    (b) file amended schedules with the commission. 


 


Rate rebalancing 


58.1  1) In this section, "revenue‐cost ratio" means the amount determined by 
dividing the authority's revenues from a class of customers during a period of 
time by the authority's costs to serve that class of customers during the same 
period of time. 


  (2) This section applies despite 


    (a) any other provision of (i) this Act, or 


      (ii) the regulations, except a regulation under section 3 or 125.1 
(4) (f), or 


    (b) any previous decision of the commission. 
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  (3) The following decision and orders of the commission are of no force or 
effect to the extent that they require the authority to do anything for the 
purpose of changing revenue‐cost ratios: 


    (a) 2007 RDA Phase 1 Decision, issued October 26, 2007; 


    (b) order G‐111‐07, issued September 7, 2007; 


    (c) order G‐130‐07, issued October 26, 2007; 


    (d) order G‐10‐08, issued January 21, 2008, 


  and the rates of the authority that applied immediately before this section 
comes into force continue to apply and are deemed to be just, reasonable and 
not unduly discriminatory. 


  (4) Nothing in subsection (3) prevents the commission from setting rates 
for the authority, but the commission may not set rates for the authority for the 
purpose of changing the revenue‐cost ratio for a class of customers. 


  (5) Subsection (4) is repealed on March 31, 2010. 


  (6) Nothing in subsection (3) prevents the commission from setting rates 
for the authority, but the commission, after March 31, 2010, may not set rates 
for the authority such that the revenue‐cost ratio, expressed as a percentage, for 
any class of customers increases by more than 2 percentage points per year 
compared to the revenue‐cost ratio for that class immediately before the 
increase. 


 


Discrimination in rates 


59  (1) A public utility must not make, demand or receive 


    (a) an unjust, unreasonable, unduly discriminatory or unduly 
preferential rate for a service provided by it in British Columbia, or 


    (b) a rate that otherwise contravenes this Act, the regulations, orders 
of the commission or any other law. 


  (2) A public utility must not 


    (a) as to rate or service, subject any person or locality, or a particular 
description of traffic, to an undue prejudice or disadvantage, or 


    (b) extend to any person a form of agreement, a rule or a facility or 
privilege, unless the agreement, rule, facility or privilege is regularly 
and uniformly extended to all persons under substantially similar 
circumstances and conditions for service of the same description. 


  (3) The commission may, by regulation, declare the circumstances and 
conditions that are substantially similar for the purpose of subsection (2) (b). 


  (4) It is a question of fact, of which the commission is the sole judge, 


    (a) whether a rate is unjust or unreasonable, 


    (b) whether, in any case, there is undue discrimination, preference, 
prejudice or disadvantage in respect of a rate or service, or  
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(c) whether a service is offered or provided under substantially similar 
circumstances and conditions. 


  (5) In this section, a rate is "unjust" or "unreasonable" if the rate is 


    (a) more than a fair and reasonable charge for service of the nature 
and quality provided by the utility, 


    (b) insufficient to yield a fair and reasonable compensation for the 
service provided by the utility, or a fair and reasonable return on the 
appraised value of its property, or 


    (c) unjust and unreasonable for any other reason. 


 


Setting of rates 


60  (1) In setting a rate under this Act 


    (a) the commission must consider all matters that it considers proper 
and relevant affecting the rate, 


    (b) the commission must have due regard to the setting of a rate that 


      (i) is not unjust or unreasonable within the meaning of section 59, 


      (ii) provides to the public utility for which the rate is set a fair and 
reasonable return on any expenditure made by it to reduce 
energy demands, and 


      (iii) encourages public utilities to increase efficiency, reduce costs 
and enhance performance, 


    (b.1) the commission may use any mechanism, formula or other 
method of setting the rate that it considers advisable, and may order 
that the rate derived from such a mechanism, formula or other 
method is to remain in effect for a specified period, and 


    (c) if the public utility provides more than one class of service, the 
commission must 


      (i) segregate the various kinds of service into distinct classes of 
service, 


      (ii) in setting a rate to be charged for the particular service 
provided, consider each distinct class of service as a self contained 
unit, and 


      (iii) set a rate for each unit that it considers to be just and 
reasonable for that unit, without regard to the rates fixed for any 
other unit. 


  (2) In setting a rate under this Act, the commission may take into account a 
distinct or special area served by a public utility with a view to ensuring, so far as 
the commission considers it advisable, that the rate applicable in each area is 
adequate to yield a fair and reasonable return on the appraised value of the 
plant or system of the public utility used, or prudently and reasonably acquired, 
for the purpose of providing the service in that special area. 
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  (3) If the commission takes a special area into account under subsection 
(2), it must have regard to the special considerations applicable to an area that is 
sparsely settled or has other distinctive characteristics. 


  (4) For this section, the commission must exclude from the appraised value 
of the property of the public utility any franchise, licence, permit or concession 
obtained or held by the utility from a municipal or other public authority beyond 
the money, if any, paid to the municipality or public authority as consideration 
for that franchise, licence, permit or concession, together with necessary and 
reasonable expenses in procuring the franchise, licence, permit or concession. 


 


Rate schedules to be filed with commission 


61  (1) A public utility must file with the commission, under rules the 
commission specifies and within the time and in the form required by the 
commission, schedules showing all rates established by it and collected, charged 
or enforced or to be collected or enforced. 


  (2) A schedule filed under subsection (1) must not be rescinded or 
amended without the commission's consent. 


  (3) The rates in schedules as filed and as amended in accordance with this 
Act and the regulations are the only lawful, enforceable and collectable rates of 
the public utility filing them, and no other rate may be collected, charged or 
enforced. 


  (4) A public utility may file with the commission a new schedule of rates 
that the utility considers to be made necessary by a rise in the price, over which 
the utility has no effective control, required to be paid by the public utility for its 
gas supplies, other energy supplied to it, or expenses and taxes, and the new 
schedule may be put into effect by the public utility on receiving the approval of 
the commission. 


  (5) Within 60 days after the date it approves a new schedule under 
subsection (4), the commission may, 


    (a) on complaint of a person whose interests are affected, or 


    (b) on its own motion, direct an inquiry into the new schedule of rates 
having regard to the fixing of a rate that is not unjust or 
unreasonable. 


  (6) After an inquiry under subsection (5), the commission may 


    (a) rescind or vary the increase and order a refund or customer credit 
by the utility of all or part of the money received by way of increase, 
or 


    (b) confirm the increase or part of it. 


 


(UCA sections 58‐61, cited by BC Hydro Final Argument, Attachment B). 
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1.4  “BCUC Proposal” in 2007 RDA Decision 


 


In its Final Argument, at pages 6‐7, BC Hydro quotes the following excerpt from the Commission’s 


2007 RDA Decision: 


 


“The Commission Panel notes BC Hydro’s intention to introduce an inclining 
block residential rate structure in the immediate future (Exhibit B‐73).  The 
Commission Panel commends this decision and finds it to be in accordance with 
Policy Action 4 of the 2007 Energy Plan.  The Commission Panel considers that 
the evidence before it in this proceeding indicates that the following parameters 
for an inclining block rate would be suitable: 
 
• the size of the first block should be determined on the basis of the Heritage 


entitlement and for each residential customer it should be set at about 800 
kW.h per month; 


• all energy consumed in excess of 800 kWh per month would be priced at the 
marginal cost of supply, as established by BC Hydro from time to time as the 
cost of Tier 2 power under Rate Schedule 1823, plus an allowance for 
distribution losses; 


• the proposal be revenue neutral; and 


• the proposal is to be filed with the Commission on or before March 31, 2008. 


 
The Commission Panel considers that this rate structure will be in the public 
interest in that BC Hydro will be able to build on it and continue to develop 
innovative residential rate structures which encourage conservation and that 
send price signals not only to existing customers, but also to builders and 
developers of new residential units … BC Hydro may wish to consider expediting 
its consideration of its proposed inclining block residential rate in order that it 
comes into effect in the phase‐in process [viz the first phase of a three‐year 
equal percentage phase‐in to achieve revenue‐to‐cost ratios of 1.0] directed 
above” (2007 RDA Decision, pp.109‐10). 
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In its Application, BC Hydro states that  


 


“Finally, it is significant in BC Hydro’s view that the BCUC directed BC Hydro to 
apply for a simple two step inclining block rate structure, before the end of 
March 2008” (Exhibit B‐1, p. 2‐7). 


 


By letter to the Commission dated February 21, 2008 the BC Old Age Pensioners Organization et al. 


(“BCOAPO”) sought clarification that all the issues related to the design parameters of the inclining 


block rate were open for active consideration in the regulatory process.  The Commission 


confirmed by letter dated February 25, 2008 to BCOAPO that its statements in the 2007 RDA 


Decision were not intended to constitute a predetermination of the features of an inclining block 


rate structure for residential customers but were made in the context of BC Hydro’s stated intent 


to introduce an inclining block residential rate structure in the immediate future.  


 


1.5  Application and Orders Requested 


 


1.5.1  Residential Statistics 


 


From its incorporation in 1962 until 1992, BC Hydro’s residential rate was a declining block rate 


structure with the first 275 kWh consumed in a month priced at one rate and all remaining 


consumption priced at a lower rate.  Following BC Hydro’s 1992 Rate Design Application the 


Commission directed BC Hydro to move to a flat rate structure over a two‐year period, which was 


accomplished by March 31, 1994, since which time BC Hydro’s residential rate has been a flat rate 


structure.  At March 31, 2008 Rate Schedule 1101 (BC Hydro’s Zone I residential rate) comprised a 


Basic Charge of 12.38 cents per day and 6.15 cents/kWh for all electricity consumed. 


 


BC Hydro states that it serves approximately 1.5 million residential customers and that on average 


in F2007 each residential customer consumed approximately 11,000 kWh (being 1,158 kWh in each 


of the four winter months and 796 kWh in each of the eight remaining months), and provides the 


following chart: 
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Source: Exhibit B‐1, p. 1‐7 


 


BC Hydro notes that its residential load is not distributed evenly, with the average annual 


consumption of the bottom 20 percent of customers averaging some 2,800 kWh per year (about 


one‐quarter of the overall average) and consuming approximately 5 percent of total residential 


load, and the top 20 percent of its customers accounting for approximately 44 percent of total 


residential load and on average consuming almost 25,000 kWh per year (about nine times the 


average for the smallest 20 percent of consumers, and over twice the overall average) (Exhibit B‐1, 


p. 1‐7). 


 


BC Hydro stated that once the outliers (accounts with consumption between 0 and 100 kWh per 


month and with greater than 10,000 kWh per month) have been removed, the median 


consumption of the remaining accounts (99 percent of the total) was 762 kWh per month and the 


average consumption was 932 kWh per month (Exhibit B‐3, BCUC 1.4.7). 
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1.5.2  Application 


 


In its RIB Application BC Hydro seeks Commission approval of “a new, two step, inclining block rate 


structure (RIB rate) for its residential customers”. 


 


BC Hydro states that the essential design parameters of the proposed RIB rate structure are as 


follows: 


 


• the Step‐1 threshold is set at 1,600 kWh per bi‐monthly billing period; 


• the Step‐1 rate and the Basic Charge are increased annually to reflect the portion of 
revenue requirement increases equal to the projected rate of inflation; 


• the Step‐2 rate is set annually by whatever further amount is necessary to allow the 
recovery of the residential class revenue requirement, less the amount of revenue 
generated by the Step‐1 rate and the Basic Charge; 


• additional rate rebalancing would be applied to each of the Basic Charge, Step‐1 rate and 
Step‐2 rate to the extent required; and 


• the structure is revenue neutral on a class basis at forecast consumption levels. 


  (Exhibit B‐1, p.1‐10) 


 


BC Hydro estimates that at its threshold of 1,600 kWh per two‐month billing period, 35 percent of 


its residential load will be billed at the Step‐2 rate, and 62 percent of its customers will see the 


Step‐2 rate at least once a year, while 74 percent of its customers, who consume less than 


14,500 kWh in a year, will be better off under the RIB rate structure than they would have been 


under the existing flat rate structure.  BC Hydro calculates that its proposal will result in 


conservation of between 303 and 316 GWh in F2010 (Exhibit B‐22, Scenario 1). 


 


BC Hydro proposes that, given Commission approval, the final RIB structure and rates would be 


implemented on a mandatory basis for all its residential customers effective October 1, 2008 


except for certain residential customers, being those in Rate Zone II, those in the Bella Bella
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Non‐Integrated Area, the E‐Plus account of E‐Plus customers, those designated as farm accounts, 


and those involved in BC Hydro’s Conservation Research Initiative pilot program.  As well BC Hydro 


proposes that those customers under Rate Schedule (“RS”) 1121 Multiple Residential Service rate 


be allocated a Step‐1 threshold proportional to the number of single‐family dwellings per account 


(Exhibit B‐1, pp. 1‐12, 1‐13). 


 


1.6  Orders Sought 


 


In its Application, BC Hydro seeks the Commission’s approval only of its design principles, inclusive 


of the proposed exemptions, by which the current flat rate structure would be adjusted at first 


instance to the proposed RIB rate structure and annually thereafter, and that the RIB rate structure 


be implemented on October 1, 2008 (Exhibit B‐1, p. 1‐14). 


 


BC Hydro notes that the tariff sheets at Appendix D of its Application are for illustrative purposes 


only, and that if the interim F2009 rate increase is varied by the Commission in its F09/F10 RRA 


Decision then it will file revised tariff sheets reflecting the RIB pricing to come into effect for F2009, 


and seek an order approving those revised tariff sheets (BC Hydro Argument, p. 99). 


 


In the course of the proceeding, BC Hydro also crystallized guidelines amending the criteria by 


which its Residential customers can access General Service Rates, which it describes as the 


“optionality of general service rates” for which it also seeks Commission approval (BC Hydro 


Argument, p. 99). 


 


1.7  Conduct of the Hearing 


 


1.7.1  Pre‐Hearing Matters 


 


The process that resulted in the RIB Application being dealt with by way of an Oral Public Hearing is 


described at Section 1.1 above and was implemented by way of letters dated April 30, 2008 and 


Order G‐76‐08 (Exhibits A‐6 and A‐6A).
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1.7.2  Jurisdictional Issues  


 


By letter of May 22, 2008 BCOAPO advised the Commission and all parties of record that it 


intended to refer to Advocacy Centre for Tenants‐Ontario v. Ontario (Energy Board) (“ACTO”), a 


decision of the Ontario Divisional Court in the course of the Oral Public Hearing and argument in 


the proceeding.  In ACTO the majority found that the Ontario Energy Board has the jurisdiction to 


establish a rate affordability program for low‐income customers purchasing natural gas from a 


utility (Exhibit C10‐4). 


 


Further jurisdictional matters arose in the course of the Commission Panel’s canvas of the parties 


as to the need for an Issues List; all were dealt with as described in Section 2 below. 


 


1.7.3  Information Requests  


 


In accordance with the Regulatory Timetable established by Orders G‐31‐08 and G‐76‐08, IRs were 


issued and responded to as follows: 


 


Round 1 


By the Commission on March 18 and by Intervenors on March 25 to which BC Hydro 
responded by April 18 (Exhibit B‐3); and 


Round 2  


By the Commission and by Intervenors on May 6 to which BC Hydro responded by May 15 
(Exhibit B‐7). 


 


BCOAPO issued a third round of IRs to BC Hydro on May 22, to which BC Hydro responded on 


June 13. 


 


In addition the Commission Panel issued an IR to BC Hydro on June 5, to which BC Hydro responded 


in stages (Exhibits B 11, 13, 15, 16, 17 and 20).
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1.7.4  Issues List 


 


By letter dated May 29, 2008, the Commission invited submissions from the parties as to the need 


for, and if appropriate, the content of a Commission Panel issues list to better define the scope of 


the proceeding (Exhibit A‐9). 


 


BC Hydro and six Intervenors responded, with no consensus evident among the submissions. 


 


BCOAPO submitted that the matters it saw as being in play in the Application raised significant 


concerns as to the mandate and jurisdiction of the Commission and the interpretation of the Act.  It 


referred in particular to the jurisdiction of the Commission to establish a rate affordability program 


for low‐income customers by reference to ACTO and submitted that the concerns it raised should 


be heard and argued and a determination made by the Commission Panel prior to evidence being 


heard in respect of the Application (Exhibit C‐10‐5).  


 


None of the other parties supported this position. 


 


Following its review and consideration of the submissions, the Commission Panel determined by 


letter dated June 4, 2008 that an Issues List was not required for the proceeding and that it would 


make its determinations on all matters relevant to the Application, including those jurisdictional 


matters raised BCOAPO, after hearing all evidence and argument in the proceeding (Exhibit A‐12). 


 


As well, the Commission Panel invited the parties to make opening statements at the 


commencement of the Oral Phase of the Proceedings. 
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1.7.5  Commencement of the Oral Phase of the Proceeding 


 


The Oral Phase commenced on June 16, 2008.  There were no preliminary matters to be dealt with.  


BC Hydro and certain Intervenors provided opening statements, which are summarized below:  


 


(i) BCOAPO generally did not favour the proposed RIB rate structure and raised concerns 
with respect to its uncertain conservation potential, its being “overtaken” by the new 
legislation including the requirement for residential smart meters, and, if introduced, 
the lack of sufficient time to educate customers as to the nature and impact of such a 
RIB rate structure and the absence of measures to mitigate the impact, on low‐income 
customers, particularly in light of the material increases in BC Hydro’s revenue 
requirements as tabled in the F09/F10 RRA (T2:81‐92); 


(ii) Terasen Gas Inc., Terasen Gas (Vancouver Island) Inc., and Terasen Gas (Whistler) Inc. 
(collectively the “Terasen Utilities” or “Terasen”) supported the proposed RIB rate 
structure on the basis that it would bring into view the price signals to the residential 
class that are currently masked under the present flat rate structure by its blending of 
new resources with a large proportion of low cost heritage resources, and in particular 
suggested that the proposed trailing block or Step‐2 rate should reflect the long run 
marginal cost of new supply (T2:92‐96);  


(iii) The Joint Industry Electricity Steering Committee (“JIESC”) stated that its participation  
in the proceeding was not out of concern with the particulars of residential rates, but 
out of concern for matters of principle, in particular that the proposed RIB rate structure 
was inherently unfair and ineffective and that if the Commission accepts unfair and 
ineffective rates for one rate class then those rates, or the arguments for them, will be 
given credibility and will work their way into the rates of others (T2:96‐101);  


(iv) The Commercial Energy Consumers Association of BC (“CEC”) stated that its 
participation was also motivated by a concern that the manner by which the 
Commission deals with a rate design proceeding for residential customers potentially 
affects all classes of customers, and that while it had not formed a view as to whether it 
supported or endorsed the proposed structure it was sensitive to the concerns of the 
BCOAPO client group, and shared the fairness concerns of the JIESC (T2:101‐105);  


(v) The Rental Owners and Managers Society of BC (“ROMSBC”), while agreeing with the 
goals of the proposed RIB rate structure, expressed concern as to the “unintended 
consequences” of applying the structure to customers who could not influence the 
ultimate consumers, those rental tenants whose cost of electricity was included in their 
monthly rent i.e. not separately metered and billed, and the hardship that would 
impose on the rental unit owners’ given their limited ability to recover their cost 
increases (T2:105‐08);  
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(vi) The BC Sustainable Energy Association, and the Sierra Club of Canada BC Chapter 
(“BCSEA”), while strongly supporting cost effective conservation and efficiency 
measures, expressed no position on the Application, indicating it would await the 
evidence and the arguments before forming its views (T2:108‐13); and  


(vii) Energy Solutions for Vancouver Island Society (“ESVI”) expressed its belief that rates as a 
mechanism for conservation are a good thing if done properly, but that given the unique 
circumstances on Vancouver island with its high use of electric heat for space and water 
that improvements in the proposed rate structure can and should be made, to the 
benefit of not only the Vancouver island customers but for the benefit of BC Hydro and 
the rest of the Province (T2:113‐16). 


 


BC Hydro called one Witness Panel which gave evidence and was cross examined by Intervenors 


and Commission Counsel.  The Witness Panel comprised: 


 


• Beverly Van Ruyven, Executive Vice President, Customer Care & Conservation‐ BC Hydro; 


• Bridgette Zacharias, Director, Customer Care‐ BC Hydro; 


• Kenneth Tiedemann, Manager, Power Smart Evaluation‐ BC Hydro; and 


• Dr. Ren Orans, Managing Partner of Energy and Environmental Economics, Inc (“E3”).  


 


Ms. Van Ruyven was the Applicant’s policy witness and provided an opening statement (Exhibit 


B‐12).  E3 had been retained by BC Hydro to advise it on rate design matters (T5:739) and 


developed a computer spreadsheet being a “rate calculation and bill impact estimation tool” 


(Exhibit B‐3, BCUC 1.38.1). 


 


The only Intervenor evidence tendered was a letter of May 27, 2008 from ESVI (Exhibit C‐13‐4).  


The Commission issued an IR to ESVI on May 30, to which ESVI responded on June 11.  As no party 


required EVI for cross‐examination, no one from ESVI was called to answer questions on the 


evidence. 
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1.7.6  Order and Scope of Argument and Reply 


 


As well as the jurisdictional matters raised by BCOAPO, certain other matters arose during the 


course of the cross‐examination of BC Hydro’s Witness Panel, which that panel could not suitably 


address.  At the suggestion of BC Hydro, and/or with the concurrence of Intervenors, these were 


dealt with in Argument.  These matters included: (i) BCOAPO’s submission that the Commission had 


the jurisdiction to establish an affordability program for low‐income customers (“lifeline rates”) 


(T2:80, and 129‐30); (ii) BCOAPO’s submission that the Act as amended raised more general 


jurisdictional issues (T2:81‐82, T5:831); (iii) Commission Counsel’s line of cross examination 


concerning the intersection of HC2 with the RIB proposal (T5:620‐22). 


 


There was agreement among the parties on the dates for the filing of outstanding Undertakings 


and for Final Argument.  There was not, however, agreement among the parties as to whether 


Intervenors should, or would have the opportunity to make Reply to the Final Argument of other 


Intervenors on matters other than BCOAPO’s submissions on jurisdictional matters.  On June 19, 


2008 the Commission Panel received oral submissions on this issue, with counsel for BCSEA and Mr. 


Bertsch on behalf of ESVI arguing in favour of a full right of reply to other Intervenors, and counsel 


for BCOPAO, Terasen, JIESC, Corix Multi‐Utility Systems (“Corix”) and BC Hydro arguing against such 


a right (T5: 815‐39). 


 


By letter dated June 26, 2008 (L‐31‐08) the Commission determined that Intervenors would not 


have the right of reply to other Intervenors beyond the agreed reply to the jurisdictional issues 


raised by BCOAPO, and that the order of argument and reply would be as follows:  


 


• BC Hydro filing of undertakings by Friday July 4, 2008;  


• BC Hydro Final Argument by Wednesday July 9, 2008;  


• Intervenor Final Argument by Thursday July 24, 2008;  


• BC Hydro Reply by Thursday August 7, 2008;  


• Intervenor Reply to BCOAPO submissions on jurisdiction by Thursday August 7, 2008; and  
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• Oral Phase of Argument and Reply (if required) Friday August 15, 2008. 


 


1.7.7  Closure of the Record of the Proceeding June 19, 2008 


 


On motion from Commission Counsel, subject to BC Hydro’s expectation of its outstanding 


undertakings being filed by Friday, June 27, 2008, the Commission Panel Chair declared the 


evidentiary record closed as of 12:09 p.m. on June 19, 2008. 


 


1.7.8  Oral Phase Argument and Reply  


 


By letter dated August 11, 2008 the Commission determined that the Oral Phase of Argument and 


Reply provisionally scheduled for August 15, 2008 was required, and provided the Commission 


Panel’s agenda for discussion to the parties.  


 


The agenda had two items: (i) (a) whether the assumption of the bulk of the bill impacts by larger 


electricity consumers under the proposed RIB rate structure results in unjust, unreasonable or 


unduly discriminatory and (b) whether a Commission Panel finding that a rate is punitive means 


that the rate should be considered unjust, unreasonable and unduly discriminatory; and (ii) the 


issues raised by the proposed RIB rate structure in light of subsection 5(d) of HC2, which obliges the 


Commission when setting BC Hydro’s rates to ensure that electricity used by BC Hydro to meet its 


domestic service obligations is provided to customers on a cost‐of‐service basis (Exhibit A‐17).   


 


The Oral Phase of Argument took place on August 15.  The Chair provided all parties with the full 


text of the section covering “Criteria of a Desirable Rate Structure” from James C. Bonbright, 


Principles of Public Utility Rates, Columbia University Press, March 1988 (“Bonbright”), in order to 


assist the parties in their Argument.  BC Hydro confirmed that, with no material exceptions, the full 


text set out the Bonbright principles it had summarized in its Application (T6:848).  
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BC Hydro made submissions on item (i), followed by Intervenors in support of BC Hydro’s proposed 


RIB rate structure (Terasen Utilities, CEC, BCSEA, and ESVI) and then Intervenors in opposition 


(BCOAPO and JIESC), followed by Commission Panel inquires and BC Hydro’s Reply.  A similar 


process was followed for item (ii), with Terasen Utilities in support, and BCOAPO in opposition. 


 


Following the completion of the Intervenors’ submissions on item (ii), BC Hydro undertook to 


provide a written reply to issues raised by counsel for BCOPAO and the Panel, by August 18, 2008, 


which it did. 


 


The Oral Phase of Argument was closed by the Chair at 1:00 p.m., with the record of the 


proceeding to be closed upon receipt of BC Hydro’s Reply to item (ii).   


 


1.8  Order G‐124‐08 


 


On August 28, 2008 the Commission issued Order G‐124‐08, in which the Commission, having 


considered the RIB Application and the evidence and submissions presented to it, including 


jurisdictional issues, determined that a RIB rate structure should be implemented provided that the 


conditions in the Order were met, and, pursuant to sections 58‐61 of the Act, the Commission 


determined that it was in the public interest for BC Hydro to implement a RIB rate structure and 


ordered that: 


 


1.  Provided BC Hydro files, no later than 14 days from the date of this Order, revised tariff sheets 
for Rate Schedules 1101 and 1121 that reflect a two‐step RIB rate structure which incorporates 
the following design principles: 


(i) for the period commencing on April 1, 2009, establishes the Step‐2 rate at BC Hydro’s 
current estimate of the cost of new energy supply at the plant gate, grossed up for 
losses, of 8.27 cents/kWh (Exhibit B‐3, BCOAPO 1.3.3) and caps it at that amount; 


(ii) for the period commencing October 1, 2008 through March 31, 2009 establishes the 
Step‐2 rate as the above rate less one‐half of the difference between that rate and 6.15 
cents/kWh (being the rate for Rate Schedules 1101 and 1121 prior to the most recent 
interim rate increase); 
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(iii) establishes the Step‐1 to Step‐2 threshold at 1,350 kWh per billing period (being more 
or less 90 percent of the median consumption of BC Hydro’s customers (Exhibit B‐3, 
BCUC 1.4.7) of 762 kWh per month); and  


(iv) calculates residually the Step‐1 rate and the Basic Charge for the period October 1, 2008 
to March 31, 2009, and for April 1, 2009 for F2010 to achieve revenue neutrality for the 
residential rate class for those periods; 


 


a RIB rate structure incorporating the above design principles is approved, effective October 1, 
2008, otherwise the RIB Application is dismissed. 


 


2.  Subject to paragraph 1, the Commission also ordered that: 


(i) the proposed exempt residential Rate Schedule 1151 for farm accounts, residential 
service customers in Zone 1B, and those residential customers enrolled in the 
Conservation Research Initiative Pilot project is approved; 


(ii) the proposed exempt Rate Schedule 1161 for Multiple Residential Service is approved; 


(iii) the revised tariff sheets related to the Terms and Conditions of the General Service 
rates are approved; 


(iv) the energy rate and the Basic Charge of Rate Schedules 1151 and 1161 are approved; 


(v) on or before February 28, 2009 BC Hydro shall file the Rate Schedules 1101, 1121, 1151 
and 1161 that are to be effective April 1, 2009, and which reflect the revenue 
requirements applicable to the fiscal year beginning April 1, 2009; and 


(vi) should BC Hydro’s current estimate of the cost of new energy supply at the plant gate, 
grossed up for losses be varied, BC Hydro is to apply to the Commission to amend and 
phase‐in if necessary the Step‐2 rate of Rate Schedules 1101 and 1121 accordingly. 


 


By letter dated September 5, 2008 BC Hydro filed its revised Electric Tariff pages effective 


October 1, 2008 in compliance with Order G‐124‐08.  These were approved by the Commission by 


letter on September 17, 2008 and are attached as Appendix C of this Decision. 
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2.0   JURISDICTIONAL ISSUES 


 


2.1  Section 58.1 


 


As foreshadowed by comments made by counsel for BCOAPO at the hearing, BCOAPO’s Final 


Argument included submissions that the Commission’s jurisdiction to set residential rates has been 


limited in certain respects by Bill 15 and specifically by the new section 58.1 of the UCA 


(T4:718‐21). 


 


Since BC Hydro filed its Argument before the Intervenors, it made a number of submissions in 


anticipation of BCOAPO’s Argument. 


 


BC Hydro submits that each of the subsections of new section 58.1 need to be read “in their entire 


context, in their grammatical and ordinary sense harmoniously with the scheme of the Act, and the 


intention of the [legislature]”, and further that the major thrust of the new section is clearly to 


unwind the Commission's orders in the 2007 RDA Decision regarding the rebalancing of rates over 


time to reflect the Commission's views of BC Hydro's cost‐of‐service and the range of 


reasonableness within which class rates were to move.  BC Hydro also submits that the purpose of 


subsection 58.1(3) is to rescind the 2007 RDA Decision orders “to the extent that they require the 


authority to do anything for the purpose of changing revenue‐cost ratios”, and, by implication, only 


to that extent.  According to BC Hydro, the concluding words of subsection 58.1(3) confirm that the 


rates in place immediately prior to the subsection coming into force are “just, reasonable and not 


unduly discriminatory” to ensure there is no doubt as to the legal status of rates which, at that 


point in time, would not have been determined and set by the Commission in the normal course.  


BC Hydro considers it “perverse to interpret words designed to ensure legal clarity in a way that 


stripped the Commission of its rate‐making powers” and submits that “had that been the 


legislature's intention, much clearer language directly to that point would have been employed”. 
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BC Hydro points to the foregoing being underscored by the opening words to subsections 58.1(4) 


and 58.1(6): “Nothing in subsection 58.1(3) prevents the Commission from setting rates for the 


authority …”  Both subsections 58.1(4) and 58.1(6) then go on to describe specific, narrow 


exceptions to the general proposition that the Commission's rate‐making authority is unaffected. 


 


BC Hydro further notes that the exception in subsection 58.1(6) speaks to a period of time not 


commencing until April 1, 2010, and is not relevant to this issue.  The exception in subsection 


58.1(4) is specific to setting rates “for the purpose of changing the revenue‐cost ratio for a class of 


customers” [emphasis added].  According to BC Hydro, in light of the major thrust of section 58.1 – 


undoing the Commission's rate rebalancing orders as described above – the exception in 


subsection 58.1(4) to the general proposition that the Commission's rate‐setting jurisdiction is 


untouched ought properly be understood to limit the Commission's jurisdiction to issue the type of 


orders that are the subject of subsection 58.1(3).  Thus, the Commission's rate‐setting orders that 


incidentally result in changes to revenue‐cost ratios will be lawful; only those that have such 


changes as their purpose will not [emphasis added] (BC Hydro Argument, pp. 93‐95). 


 


BCOAPO submits that the Commission does not have jurisdiction to approve an inclining block rate 


structure for BC Hydro’s residential customers at this time, as a result of the addition of section 


58.1 to the UCA, the net result of which is that the legislature has enacted a determination of fact 


to the effect that all of BC Hydro’s rates were just, reasonable and not unduly discriminatory as of 


March 31, 2008. 


 


BCOAPO further submits that a legislated finding of fact appears to be a rare event, but that its 


consequences in this instance are relatively clear and far‐reaching, namely that the Commission has 


no jurisdiction to make findings of fact that are inconsistent with it, and that, since BC Hydro’s rates 


were fully compliant with the Act on March 31, 2008, the Commission can only approve 


amendments to those rates to the extent that there has been a change to the factual basis for the 


legislature’s conclusion that they were just, reasonable and not unduly discriminatory. 
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BCOAPO submits that the Commission is free to approve rate increases reflecting changed 


circumstances from March 31, 2008.  For instance, to the extent that BC Hydro’s cost structure may 


increase, the Commission retains the jurisdiction to approve general rate increases in order to 


reflect the utility’s projected revenue requirements for the coming period. 


 


BCOAPO submits that the conclusion it draws “flows logically from the wording of subsection 


58.1(3), but just to be sure that there is no ambiguity, the statute spells it out explicitly in 


subsection (4), that “[n]othing in subsection (3) prevents the commission from setting rates for the 


authority …” and then makes certain that this is not construed in a manner that provides a way of 


obviating the reversal of the Commission’s November 2007 rate rebalancing decision: “…but the 


commission may not set rates for the authority for the purpose of changing the revenue‐cost ratio 


for a class of customers.” 


 


BCOAPO further observes that in subsection 58.1(6), “[n]othing in subsection (3) prevents the 


commission from setting rates for the authority” and notes that, according to BC Hydro, it may be 


argued that the closing phrases of subsections 58.1(4) and (6) are intended to provide that the 


Commission’s rate‐setting powers are in no way constrained by subsection (3) except with respect 


to rate rebalancing.  However, that narrow reading of the totality of section 58.1 makes the 


breadth of the key wording at the close of subsection (3) completely pointless: if all the legislature 


were doing was to reverse and prohibit rebalancing, there was no point stipulating that the 


authority’s rates are “just, reasonable and not unduly discriminatory.” 


 


BCOAPO submits that the specific restrictions on future rebalancing in no way detract from the 


scope of that legislated finding of fact, and that, above all, the specific provisions regarding 


constraints on rebalancing were required in order to produce a result where even a material 


change in the factual circumstances in place on March 31, 2008 could not be used to support a 


future rebalancing measure. 
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BCOAPO addresses BC Hydro’s Final Argument that it would be “perverse” to interpret the 


concluding words of s. 58.1(3) “in a way that stripped the Commission of its rate‐making powers” 


and submits that it is difficult to formulate any characterization of the intent of the amendments 


other than to strip the Commission of rate‐making powers and to substitute the determination of 


the legislature that the March 31, 2008 rates were “just, reasonable and not unduly 


discriminatory”, which was obviously the entire point of the statutory intervention. 


 


BCOAPO submits that the Commission has no jurisdiction to approve the proposed RIB rate 


structure in the absence of evidence, reasonably accepted by the Commission, that the state of 


facts in place on March 31, 2008 has since changed to the extent that the foundation for the 


legislated conclusion that the rates were then just and reasonable has disappeared, and that even 


in that circumstance, by virtue of the specific provisions in subsections (4) and (6), the Commission 


has no jurisdiction to rebalance rates between classes until March 31 2010, and thereafter only to a 


limited extent (BCOAPO Argument, pp. 3‐7). 


 


BCSEA disagrees with BCOAPO’s submission and submits that the fact that s.58.1 (3) states that 


“the rates of the authority that applied immediately before this section comes into force continue 


to apply and are deemed to be just, reasonable and not unduly discriminatory” does not mean that 


ONLY those rates are just, reasonable and not unduly discriminatory and that any variation of those 


rates, e.g., adoption of the RIB rate proposal, is legislatively determined to be NOT just, reasonable 


and not unduly discriminatory; and that the purpose of this portion of s.58.1 (3) was simply to 


remove any potential doubt about the legal validity of the rates that were retroactively reinstated 


by the Legislature’s reversal of certain aspects of the Commission’s 2007 rate rebalancing decisions 


[emphasis in original] (BCSEA Argument, p. 4). 


 


CEC takes a different view of the legislation and submits that its purpose effectively prevents BC 


Hydro from shifting costs to or from other classes of customers and that the Commission has no 


jurisdiction to approve a RIB rate structure “absent protection against rate rebalancing”, which 


would be achieved only if the Commission directed BC Hydro to keep any balances deferred as a 


result of the RIB for the account of the residential class only (CEC Argument, p. 37).
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Terasen submits that “There is no legal basis to BCOAPO’s argument that the Commission is 


without jurisdiction to implement a RIB,” noting that BCOAPO’s primary jurisdictional argument 


against the RIB is based on the wording in 58.1(3) that “the rates of the authority that applied 


immediately before this section comes into force continue to apply and are deemed to be just, 


reasonable and not unduly discriminatory.”  Terasen submits that BCOAPO’s assertion that this 


requires new facts since the implementation of this section in order to change BC Hydro’s rate 


design is expressly contradicted by the wording in subsection (4), which provides that nothing in 


subsection (3) prevents the Commission from setting rates for the authority.  Moreover, according 


to Terasen, BCOAPO’s argument represents a very significant leap of logic.  The mere fact that a 


utility’s rates are legally valid (just and reasonable) presently does not mean they cannot be 


changed and remain legally valid.  This happens all the time with utility rate design applications.  


Section 58.1 was clearly intended to reverse a Commission decision relating to BC Hydro’s revenue‐


cost ratios only, and to place restrictions on rate design or rebalancing changes that have as their 


purpose “changing the revenue ‐ cost ratio for a class of customers [a defined term].”  Since the RIB 


is revenue neutral relative to the existing flat rate structure there is nothing in the proposed RIB 


structure that can be construed as having the purpose of changing the revenue to cost ratios for a 


class of BC Hydro customers. 


 


In reply to BCOAPO’s arguments on this issue, BC Hydro submits that there is no difference in law 


or effect between a Commission determination that rates are fair, just and not unduly 


discriminatory (a pre‐condition to setting such rates under subsections 58(1) and (2) of the UCA) 


and the legislature deeming rates to be fair, just and not unduly discriminatory at a particular time.  


In both cases the rates so set become the only basis upon which the utility may provide service.  In 


both cases rates so determined, or deemed, are subject to subsequent orders establishing new 


rates on whatever lawful basis the Commission after a hearing, finds appropriate in the 


circumstances.  In particular, nothing in the newly amended UCA distinguishes between 


circumstances such as revenue requirement evidence, and circumstances such as the evidence 


provided by BC Hydro in support of its RIB rate structure proposal.  In both cases the evidence is ‐ 


to quote the BCOAPO argument ‐ the “change to the factual basis for the legislature's conclusion…” 


(BC Hydro Reply, pp. 26‐27).
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Commission Determination 


 


The Commission Panel has considered the submissions of BCOAPO, BC Hydro and the Intervenors 


and agrees with BC Hydro that in interpreting any of the new subsections of the new section 58.1, 


the Panel must read each of the new subsections “in their entire context, in their grammatical and 


ordinary sense harmoniously with the scheme of the Act and the intention of the [legislature]” (BC 


Hydro Argument, p.93). 


 


Accordingly, the Commission Panel agrees with and adopts BC Hydro’s interpretation of section 


58.1 (3) of the Act.  The Panel finds that nothing in the newly amended Act prevents the 


Commission from hearing evidence of any kind concerning rate matters other than matters that 


have as their purpose the changing of the revenue‐cost ratio for a class of customer.  For the same 


reasons, the Commission Panel specifically agrees with BC Hydro that “the purpose of subsection 


58.1(3) is to rescind the 2007 RDA Decision orders ‘to the extent that they require the authority to 


do anything for the purpose of changing revenue‐cost ratios.’”  Similarly, the Commission Panel 


agrees with BC Hydro that both subsections 58.1(4) and (6) recognize the continuing rate setting 


authority of the Commission.   


Further, in the present proceeding it is clear that BC Hydro’s proposal is revenue neutral and does 


not affect the revenue‐cost ratio of its residential class.  Accordingly the Commission Panel is not 


persuaded by BCOAPO’s submission that section 58.1 of the UCA removes, or in any way limits, its 


jurisdiction over BC Hydro’s Application 


 


2.2  The Commission’s Jurisdiction to Approve a Differentiated Rate for Low‐Income 


Customers 


 


This Section addresses the jurisdiction of the Commission to approve differentiated or reduced 


rates for low‐income residential customers (“lifeline rates”) of BC Hydro, which was an issue 


initially raised by BCOAPO. 
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2.2.1  BC Hydro’s Submissions 


 


In the introduction to its submission on this matter, BC Hydro notes that its opposition to lifeline 


rates is founded on the current incarnation of the UCA.  Accordingly, BC Hydro “…takes no position 


on the social values of lifeline rates, which is an issue within the authority of the provincial 


legislature” (BC Hydro Argument, p. 79). 


 


In its submission, BC Hydro first provides an overview of rate‐setting under the UCA, then proceeds 


to analyze UCA rate‐making provisions in more detail and concludes by a review of the case law on 


jurisdiction for lifeline rates.  The question of jurisdiction to set lifeline rates has been addressed 


recently in Nova Scotia and Ontario and was summarized by BC Hydro as follows: 


 


In Dalhousie Legal Aid Service v. Nova Scotia Power Inc. (“Dalhousie”), the Nova Scotia Court of 


Appeal upheld the Nova Scotia Utility and Review Board’s view that subsection 67(1) of Nova 


Scotia’s Public Utilities Act did not allow the Board to reduce power rates based on the income level 


of the customers (BC Hydro Argument, pp. 87‐89, and Book of Authorities Volume 2). 


 


In ACTO a majority of the Ontario Divisional Court found that the Ontario Energy Board Act, 1998 


gave the Ontario Energy Board (“OEB”) the “jurisdiction to establish a rate affordability assistance 


program for low income consumers purchasing the distribution of natural gas from the utility, EGD” 


(Exhibit C10‐4, and BC Hydro Argument, Book of Authorities Volume 1).  According to BC Hydro, 


ACTO was decided based on the wording of section 36 [viz of the OEB Act], which deals with rate‐


setting for natural gas but not for electricity (BC Hydro Argument, pp. 89‐91). 


 


BC Hydro submits that in British Columbia the rate‐setting function of the Commission is governed 


by sections 58 through 61 of the UCA.  BC Hydro further submits that in the context of the current 


UCA, lifeline rates may be seen as unduly preferential to low‐income customers or unduly 


discriminatory to the remaining customers who subsidize those rates, because they would be 


based on the personal characteristics of the customer, divorced from the cost to deliver electricity 
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to the premises, or more generally from any characteristic of the service to which the rate relates.  


In considering this issue, BC Hydro submits it is necessary to keep in mind a number of “rules” of 


statutory interpretation, the principal rule being that “the words of an Act are to be read in their 


entire context, in their grammatical and ordinary sense harmoniously with the scheme of the Act, 


the object of the Act and the intention of Parliament” [emphasis added] (BC Hydro Argument, 


pp. 79‐80). 


 


In this context BC Hydro further refers to a proposed amendment to Bill 15 which would have 


allowed the Commission to set discounted lifeline rates in order to maintain the affordability of 


energy for eligible low‐income households.  The proposed amendment was defeated by a vote of 


the legislature.  In speaking against this amendment, the Minister of Energy, Mines and Petroleum 


Resources mentioned changes to several social programs for low‐income British Columbians, as 


well as to the low electricity rates in B.C. compared to other North American jurisdictions.  BC 


Hydro submits that the debate in the legislature, which resulted in the decision not to include a 


lifeline rate in the amendments “makes the legislature’s intention not to allow a lifeline rate very 


clear” (BC Hydro Argument, pp. 81‐82). 


 


In conclusion, BC Hydro submits that the Commission’s rate setting powers come explicitly from 


sections 58‐61 of the UCA, or implicitly via the doctrine of necessary implication, and that nothing 


in those sections explicitly confers on the Commission the power to set rates based on customer 


characteristics, including income level.  Furthermore, it is BC Hydro’s submission that the legislative 


intention with regard to lifeline rates is clear from the legislature’s recent decision not to confer 


this power.  Because the Commission must not allow a utility to charge rates that are unduly 


discriminatory or unduly preferential, any privilege extended by a utility must be regularly and 


uniformly extended to all persons under substantially similar circumstances and conditions for 


service of the same description; conversely any difference in the rates can not be based on 


personal characteristics.  BC Hydro submits that this point is supported by the decision in 


Dalhousie.  It distinguishes ACTO (where the OEB was found to have jurisdiction to consider a rate 


assistance program for low‐income purchasers of natural gas) on the basis that ACTO turned on the 


interpretation of a statutory rate‐making provision that is unconstrained by the traditional cost‐of‐
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service considerations found in the UCA. 


 


Finally, BC Hydro submits that in B.C. social policy rate‐making is the task of the legislature, which is 


evidenced by the fact that the legislature has engaged in social‐policy rate‐making from time to 


time, and in the British Columbia Court of Appeal’s decision in British Columbia Hydro and Power 


Authority vs. British Columbia (Utilities Commission) (1996), 20 BCLR (3d) 106 (“IRP Decision”), 


which confirms that the Commission has not been expressly conferred with policy‐making powers.  


Accordingly, BC Hydro submits that absent clear direction from the legislature to create lifeline 


rates, the Commission does not have this jurisdiction (BC Hydro Argument, pp. 82‐84). 


 


In addition to the jurisdictional arguments, in the context of segmentation of rates by customer 


characteristics BC Hydro makes further submissions, which are of some practical relevance to this 


issue.  BC Hydro submits that the Commission is simply not designed or equipped to make 


assessments which are socio‐political in nature and that once the responsibility for making 


qualitative assessments of electricity use is exercised by the Commission there will be an increasing 


demand for those determinations.  For instance, once the Commission decided that low‐income 


customers should have a special rate, it is inevitable that the Commission will have to assess the 


social utility of heat pump rates, “gluttonous” use rates, “basic” needs rates, First Nation rates, 


seniors’ rates, economic development rates, financial distress rates, etc. (BC Hydro Argument, 


p. 37). 


 


2.2.2  BCOAPO’s Submissions 


 


BCOAPO submits that the Commission has the power to approve a differentiated rate for low‐


income customers of BC Hydro.  To support this proposition it first reviews the basic restrictions on 


rates established in section 59(1) of the UCA, including unjust, unduly discriminatory and unduly 


preferential rates.  BCOAPO notes that creation of rate classes as opposed to billing customers 


individually on the basis of the cost of providing them with service creates discrimination.  If the 


rate classes are designed in a fair and reasonable way, the result is “due” discrimination.  Similarly, 


the policy‐based decision to provide postage stamp rates to all Zone I customers within a class is an 
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instance of “due” discrimination. 


 


Following the above rationale, BCAOPO submits that a policy‐based measure which takes account 


of the disparate circumstances of customers, and of their differing ability to afford essential 


household energy services, is an example of appropriate purposive discrimination and is not 


“undue” within the meaning of the UCA.  Conversely, BCOAPO argues that a rate which bars access 


to sufficient household energy to provide comfort and safety, on the basis of household income, 


results in an “undue disadvantage” (BCOAPO Argument, pp. 8‐11). 


 


Regarding the remedial and discretionary rate setting authority, BCOAPO submits that section 


59(5)(c) of the Act confers very broad discretion on the Commission in setting rates because it 


provides:  “In this section, a rate is “unjust” or “unreasonable” if the rate is … unjust and 


unreasonable for any other reason (BCOAPO Argument, p. 11). 


 


BCOAPO also highlights section 60(1)(a) of the Act which stipulates that “In setting a rate under this 


Act or the regulations the Commission must consider all matters that it considers proper and 


relevant affecting the rate…” and refers to the TransCanada Pipelines Ltd. v. National Energy Board 


(“TransCanada”) case (BCOAPO Argument, pp. 11‐12). 


 


Further, BCOAPO submits that contrary to BC Hydro’s submissions the Commission is under no 


obligation to base the rates for any class of customers on its cost‐of‐service and refers to section 


60(1)(b.1) which stipulates: 


 


“In setting a rate under this Act or the regulations … the Commission may use 
any mechanism, formula or other method of setting the rate that it considers 
advisable, and may order that the rate derived from such a mechanism, formula 
or other method is to remain in effect for a specified period…” (BCOAPO 
Argument, p. 13). 
 


 


BCOAPO also submits that section 5, by referring to the above “spells out explicitly that cost‐of‐


service based ratemaking is not obligatory” (BCOAPO Argument, p. 14).
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To further support its jurisdictional proposition, BCOAPO also reviews the two legal cases 


addressed in Section 2.2.1 and refers to the ATCO Gas & Pipelines Ltd. V. Alberta (“ATCO”) and the 


IRP Decision which are cases to emphasize that … “the protection of the interests of consumers is a 


fundamental underlying function of a utility regulator…” (BCOAPO Argument, pp. 15‐19). 


 


BCOAPO considers the issues of reliability and safety, and submits that “Electricity supply is not 


safe if it is insufficient to maintain health and safety”.  BCOAPO also submits that “Rate‐setting that 


takes account of adverse economic impacts on customers is not novel” and concludes that the 


Commission has the option of establishing a residential rate which incorporates relief for low‐


income customers, or alternatively of establishing low‐income residential customers as a discrete 


rate class (BCOAPO Argument, pp. 20‐22). 


 


BCOAPO’s final submissions on this topic include more legal observations arising from BC Hydro’s 


Arguments addressed above, which include references to Canadian Charter of Rights and Freedom, 


s. 7 and the International Covenant on Economic, Social and Cultural Rights (BCOAPO Argument, 


pp. 23‐29). 


 


2.2.3  Other Intervenors’ Submissions 


 


No other Intervenor made substantial submissions on the Commission’s jurisdiction to establish 


lifeline rates.  The CEC, however, made some related submissions concerning segmentation which 


will be addressed further in Section 4.  By way of summary, the CEC submits that the Commission 


should avoid what it terms “social rates” because of the clear potential to create unfairness issues 


and undue discrimination when considering a broad range of social issues beyond those the 


Commission is specifically required to consider (CEC Argument, pp. 22‐23). 
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2.2.4  BC Hydro’s Reply 


 


With regard to the implied open‐ended discretion to assess whether rates are unjust or 


unreasonable granted in section 59(5)(c) of the UCA, BC Hydro submits that “The proposition that 


such open‐ended words provide an empty vessel that can be filled by the tribunal as it desires was 


squarely rejected by the Supreme Court of Canada in the ATCO decision.”  BC Hydro submits that 


the words “unjust and unreasonable” are constrained by the scheme of the Act, its over‐arching 


purpose and characteristics of the service in regard to which the rate is charged (BC Hydro Reply, 


p. 21). 


 


Regarding subsection 60(1)(b.1) of the Act and paragraph 5(c) of HC2, BC Hydro submits that those 


provisions are intended to ensure the Commission has the legal authority to use Performance‐


Based Ratemaking (“PBR”) mechanisms to set rates, which are a form of cost‐of‐service 


ratemaking, rather than to allow a departure from cost‐based rates.  BC Hydro further submits that 


TransCanada makes it clear that even if a utility regulator has the discretion to set rates on other 


than a cost‐of‐service basis, it must consistently employ whatever methodology it does choose.  


Finally, BC Hydro submits that its rates are currently established on a cost‐of‐service basis and, 


absent an express departure from that methodology, the Commission must continue to set rates in 


accordance with it (BC Hydro Reply, pp. 21‐23). 


 


BC Hydro also addresses the broader legal observations made by BCOAPO and referred to above 


(BC Hydro Reply, pp. 23‐26). 


 


Commission Determination 


 


The Commission Panel has considered the submissions regarding its jurisdiction to set lifeline rates.  


The Commission Panel has determined that it is unnecessary for it to decide the issue at this time 


because it has concluded that even if it had the jurisdiction to do so; it would not exercise that 


discretion as part of this Decision. 
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For reasons that are set out in Section 4.2.4, the Commission Panel finds that the vast majority of 


BC Hydro’s low‐income customers will be better off under a simple two‐step inclining block 


structure that is revenue neutral for the residential customer class than under the current flat rate 


structure.   
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3.0  INNOVATIVE RATE STRUCTURES 


 


This Section addresses the various innovative rate structures BC Hydro examined, review the 


stakeholder and customer consultation that it conducted and considers its reasons for choosing an 


inclining block rate structure. 


 


In the 2007 RDA BC Hydro had provided a survey of other jurisdictions’ innovative rate structures 


intended to promote energy efficiency, which was introduced in the current proceedings as Exhibit 


A2‐2.  The survey reviewed some 15 rate structures, as follows: 


 


Demand Side Management  Time of Use 


  Interruptible/Curtailable 


  Critical Peak Pricing 


  Real Time Pricing 


  Load Control Rates 


  Residential Demand Rate 


  Inverted Block Rate 


  Conservation Credit 


  Distributed Generation 


Risk Management Rates  Flat Bill 


  Green/Renewable Rates 


  Net Billing 


Special Needs Rates  Low Income Rates 


  Prepaid Electric Service Rate 


  Conjunctive Rates 


 


BC Hydro testified that this list still represented the inventory of innovative rate structures in North 


America (T5:793). 
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3.1  Stakeholder Consultation and Customer Research 


 


3.1.1  Stakeholder Consultation 


 


BC Hydro provides a three page summary of its stakeholder engagement and consultation activities 


in the course of developing its proposed RIB rate structure (Exhibit B‐1, Appendix F, pp. 1‐3). 


 


BC Hydro states that it principally relied on interaction with its Rates Working Group (“RWG”), 


which is an advisory group, one of whose roles is to prepare information to be included in the 


Annual Consultative Report prepared by the Electricity Conservation and Efficiency Advisory 


Committee (“EC&E”), of which it is a sub‐committee.  The RWG had representation from many of 


the parties of record in this proceeding, including ESVI, BCSEA, Terasen, BCOAPO, and the JIESC; BC 


Hydro separately interacted with BCOAPO (Exhibit B‐1, Appendix F, p. 1).  As well, BC Hydro 


intersected with groups representing low‐income customers, as extensively described during cross 


examination of its witness panel (T2:133‐137). 


 


The RWG first met on May 2, 2007, and BC Hydro’s initial focus was to provide the group with 


relevant background and context including: 


 


• the regulatory context within which rates are set; 


• an overview of various rate structures that exist; 


• updates on the work underway at BC Hydro, around the examination of different rate 
structures available for conservation and efficiency and the potential impacts and energy 
savings associated with each; and 


• information regarding rate re‐structuring in other jurisdictions. 
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The RWG then turned its attention to an examination of different rate structures that might drive 


conservation and drafted a Principles Worksheet and Rate Assessment Matrix as tools to assist with 


this task.  As the group was commencing a detailed examination of different rate options, it was 


advised at its July 2007 meeting that BC Hydro wished to establish an initial conservation rate as an 


interim step, and was contemplating using an inclining block rate structure.  The RWG was 


requested by BC Hydro to provide advice on the suitability of such a structure as an initial 


conservation rate, whether there were other rates the Committee believed would be more 


effective as initial conservation rates, and if an inclining block rate structure was in fact the one 


used by BC Hydro as its initial conservation rate, on design specifics of such a rate that would 


increase its effectiveness in terms of conservation (Exhibit C13‐8, p. 1). 


 


BC Hydro stated that, based on the work of the RWG, the EC&E was tending towards the following 


key conclusions: 


 


• in principle, the EC&E supported BC Hydro moving quickly to establish an initial 
conservation/efficiency based rate for residential customers; 


• an inclining block rate structure may not be the most effective conservation and efficiency 
rate available to BC Hydro to use as its initial conservation rate; 


• a rate structure based on a FRWD may be more effective as an initial conservation rate.  At 
its simplest, this rate structure would involve setting a price significantly higher than the 
current price for residential customers (e.g. at the marginal cost of supply) but then 
providing customers the ability to earn a 'dividend' or 'rebate' based on them taking any 
one of a number of defined conservation or efficiency measures; 


•  a FRWD may be more effective than an inclining block rate structure because, amongst 
other things, it will deliver a significant price signal to all customers right from the outset 
(vs. only those in the second block); and 


• if BC Hydro decided to proceed with an inclining block rate structure, from a design 
perspective, it should have two steps: an initial step with a low threshold (with the objective 
of providing a price signal, albeit a small one, to a large number of customers) and a second 
step with a relatively high threshold (one that would impact a small number of very high 
residential users only).  This second step should be carefully designed so that it provides an 
incentive to those impacted to become more efficient and should be accompanied by 
information and programs or mechanisms that permit those impacted to take steps to 
decrease the financial burden associated with it.  Ideally, any such inclining block rate 
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structure would be structured as a pilot that has a sunset provision so that it is not locked in 
as the primary rate structure to be used by BC Hydro to encourage conservation and 
efficiency (Exhibit C13‐8, pp. 1‐2). 


 


The EC&E Advisory Committee was intending to finalize recommendations on an initial 


conservation rate at the Committee's November 23, 2007 meeting.  However, before this could 


happen, the Commission released its decision on the 2007 RDA that included a determination for 


BC Hydro to initiate a RIB rate structure by March 31, 2008.  While the EC&E Advisory Committee 


stated that it remained of the view that an inclining block rate structure may not be the most 


effective approach as BC Hydro's initial conservation rate, it decided the best course of action in 


the circumstances was to document its emerging conclusions on an initial conservation rate and its 


work in progress in relation to the FRWD to BC Hydro as a piece of information, to finalize its advice 


on design elements for an inclining block rate structure at its January meeting, and to direct the 


RWG to focus its future efforts on its core mandate of developing comprehensive 


recommendations on the best long term rate structure for the purpose of electricity conservation 


and efficiency (Exhibit C13‐8, pp. 2‐3). 


 


Feedback from the RWG’s meetings in December 2007 and January 2008 included: 


 


• it would be better to set the block size so that “the most customers will be impacted”;  


• the Step‐1 rate should be higher than the current flat rate; 


• although BC Hydro needs to be sensitive to the low‐income customers the role of providing 
financial assistance, if any, lies with government rather than the utility; and,  


• it would be a difficult education process regarding rates and that communication and 
messaging will be important (Exhibit B‐1, Appendix F, p.2). 
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3.1.2  Customer Research 


 


BC Hydro also undertook third‐party qualitative research regarding rates in May 2007 and 


November 2007, which is summarized in two Harris/Decima reports (Exhibit B‐1, Appendix F, 


Attachments 2 and 3). 


 


The May 2007 consultation involved a total of 18 discussion groups drawn from small/medium 


businesses (“SMB”) and residents of BC.  The residential groups were recruited according to 


psychographic criteria, as described by BC Hydro, which segmented them by their attitudes 


towards energy consumption and conservation.  In each of Vancouver, Kamloops, Parksville, and 


Prince George three discussion groups of 4 to 6 participants each were held, with the groups 


segregated by SMB and psychographic orientation.  Also in Vancouver, two large discussion groups 


of 25 to 30 persons each were convened, with participants segregated as to psychographic profile 


(Exhibit B‐1, Appendix F, Attachment 3, p. 8). 


 


Participants were presented with four examples of how BC Hydro could change the way it prices 


electricity in the future to help meet its mandate.  The pricing alternatives presented were as 


follows: 


 


Flat Rate   A single price for every kWh of energy consumed. 


Step Rate  One price for the first X kWh, and then a higher price for additional 
electricity use. 


Time of Use Rate  A higher price is charged for electricity use during the times when 
demand is highest. 


Peak Buy Back Rate  Customers that agree to reduce energy use during peak demand 
periods are rewarded. 


 
(Exhibit B‐1, Appendix F, Attachment 3, p. 13) 
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Residential groups’ reactions to these alternatives were summarized as: 


 


Flat Rate  Neutral to negative, no incentive to change behaviour; possible 
regressive impact on those in a lower economic situation 


Step Rate  Most feel this would get their attention and could trigger a 
behavioural change.  Participants felt the fairest way to set the step 
would be based on individual household usage, rather than averaging 
across a segment.  The notion of the step threshold at 80 percent of 
current/prior consumption met with some opposition, some felt that 
a 10 percent reduction was more reasonable and plausible.   


Time of Use Rate   Reaction was mixed to negative; people had difficulty making the 
connection between shifting time of use and reducing the overall 
demand, or the concept of conservation. 


Peak Buy Back Rate  Most positive response, concept of rewarding rather than penalizing 
was attractive and would encourage behavioural change.   


 


In summary, residential consumers found most palatable a blend of the step rate and the peak buy 


back rate (Exhibit B‐1, Appendix F, Attachment 3, p. 15). 


 


Additional commentary concerning the step rate option included:  


 


“The idea of having a base price for a “normal” level of consumption and a 
higher rate beyond that level makes intuitive sense to many respondents.  In fact 
it is the alternative that most closely resembles the approach participants would 
outline spontaneously” (Exhibit B‐1, Appendix F, Attachment 3, p. 5).  


 


The November 2007 consultation involved a total of four focus groups of 25 to 30 persons each 


held in Victoria and Vancouver.  One group in each city was a mix of old age pensioners and low‐


income respondents, the other was conducted with a mix of BC Hydro’s  key target segments 


selected according to their psychographic profile drawn from segmentation work conducted as part 


of BC Hydro’s Residential End Use Study (“REUS”) (Exhibit B‐1, Appendix F, Attachment 2, p. 3). 
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Conclusions from this consultation included that: 


 


“The idea of using price increases as a way to help promote electricity 
conservation is somewhat challenging.  While people accept that penalties 
should be in place for wasteful consumption, they would much prefer that 
rewards be used.  In an ideal world, they would have those who are highly 
wasteful pay a lot more, those who consume normal amounts see no price 
increase, and those who are actively conserving receive a financial benefit.” 
 
“The idea of using step based pricing has the potential to be accepted; however, 
it would present several important communications challenges.  The challenge of 
setting the allocation in a fair way is far from trivial and every idea tested was 
found lacking in some respect.  The central issue is that there are a vast number 
of variables that people believe should be taken into account in setting an 
individuals “goal” for energy consumption, and that to take all of these variables 
into account would render the idea unworkable, while to leave any of them 
aside would be to accept that there will be unfairness” (Exhibit B‐1, Appendix F, 
Attachment 2, p. 17).  


 


Examples of these challenges include the fact that consumers instinctively do not want to be held 


accountable for the energy consumption behaviour of other people, such as prior residents of their 


dwelling. Furthermore, there was a concern that this approach would essentially reward energy 


“hogs” with a high allocation and thus penalize energy savers with a low allowance (Exhibit B‐1, 


Appendix F, Attachment 2, p. 12).  


 


The discussion guide for step based pricing given to the November 2007 participants as context 


prior to their deliberations included, among various matters related to segmentation by dwelling 


type and heating type, the following topics relating to the conceptual structure of a stepped rate: 


 


“1. Given that newer blocks of energy supply have higher costs, is it fair that 
customers be charged a higher price for the higher cost energy they consume?”; 
and, 
  
“2. Assuming people pay the current price for 80% of the electricity they use and 
a higher price for the last 20% how fair are each of the following approaches – 
very fair, not very fair, or not fair at all. 
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a) Equal amount allocation – everyone gets the same volume allocation; and, 


b) An allocation based on a % of the customer’s historical use at that   location.” 


c)  An allocation that is different by dwelling type – (a house would get a 
different allocation than an apartment). 


(Exhibit B‐1, Appendix F, Attachment 2, p. 22) 
 
 


By letter dated March 14, 2008, BC Hydro filed its Presentation and Rate Model from the Workshop 


it held March 14, 2008 (Exhibit B‐2).  


 


3.1.3  Residential End Use Survey (“REUS”) 


 


BC Hydro described its REUS as one of a number of quantitative end‐use studies it has undertaken 


with its residential customers over the past five years, in order to help inform its demand side 


management strategy, its residential program planning, and its modeling and load forecasting, with 


the specific objective of the REUS being to collect – and track over time – detailed information 


about the characteristics and features of customers’ homes, as well as the different ways in which 


electricity is used in them.  


 


BC Hydro stated that its 2006 REUS also set‐out to solicit customer opinions, attitudes and 


behaviours relating to electricity and conservation, which it expected to use for “further informing 


program development and communications strategies” (Exhibit B‐3, BCUC 1.34.1, Attachment 2). 


 


BC Hydro testified that “the sample for the survey was quite large, we had 4500 completions.  


Those who completed the survey were asked for their permission to link their information from 


their survey to their billing data, and that whittled the sample down to 3500.  So, we're looking at a 


sample of 3500 out of a population of 1.5 million plus residential customers, and so there's some 


small disparities because of that” (T4:542‐3). 
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Views of the Commission Panel 


 


The Commission Panel notes that BC Hydro’s consultations in respect of stepped rate structures 


provided it with input as to the perceived fairness and efficiency of both the “equal amount 


allocation” (i.e. BC Hydro’s RIB rate structure proposal) and “percentage of locational historic use 


allocation” (i.e. a Customer Baseline Load (“CBL”) rate structure) models for the first step but that it 


did not canvas the materially different bill impacts and efficiency signals the two models give rise 


to.  In particular, the disproportionate annual bill impact of a RIB structure embodying the equal 


amount allocation principle would  have on the minority of its residential customers (the higher 


consumption cohort) or the inefficiency aspect of not providing any pricing signal to the majority of 


its residential customers (the lower consumption cohort) was not canvassed. 


 


While the Commission Panel is aware of the relatively short interval between the Commission’s 


direction in its 2007 RDA decision of October 27, 2007, and BC Hydro’s filing deadline of March 31, 


2008 for the RIB application, it notes that BC Hydro had been canvassing both models for the 


determination of the first step with its residential customers since May 2007.  To the degree that 


BC Hydro conducted that canvas as an exercise in asking its customers to evaluate the fairness and 


efficiency on the basis of conceptual principles only, without providing the participants some sense 


of what the bill impacts might look like on an all‐else‐equal basis, for customers at different 


consumption levels, the Commission Panel believes that BC Hydro’s consultation processes were 


less than adequate. 


 


In that vein, the Commission Panel notes in particular the explicitness of the descriptions of the 


two models in the discussion guide for the November 2007 consultations, as quoted above, and 


believes the value of the responses obtained would have been greatly enhanced by providing the 


participants with such illustrative bill impact information and then soliciting their views as to the 


fairness and efficiency of the respective models. 
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Lastly, the Commission Panel notes that in its RIB Application BC Hydro does not refer to its 


consultation activities with its residential customers to inform or otherwise justify its selection of 


the equal amount allocation model for the first step of its proposed RIB rate structure, nor does it 


provide any reasoning or justification for setting aside the percentage of historic locational use 


allocation (CBL) model that it had canvassed to an equivalent degree. 


 


3.2  Customer Baseline Load 


 


As discussed above, one method of designing an inclining block rate structure is to establish 


individual Step‐1 thresholds for customers based on some fixed percentage of their historical 


usage.  Such a rate structure is the basis of the RS 1823, Transmission Service Stepped Rate, 


approved for BC Hydro’s approximately 130 large industrial customers, where the Step‐1 threshold 


is set at 90 percent of each customer’s historical usage, referred to as its CBL.  


 


As described above, BC Hydro consulted extensively with its residential customers on such a rate 


structure, albeit on a conceptual basis but, despite it’s apparent understandability and appeal to 


those customers, did not address it among the alternatives to its proposed RIB rate structure 


discussed at pages 2‐6 and 2‐7 of its Application. 


 


A limited evidentiary record was developed for this approach by way of IRs regarding generic CBL 


approaches to a RIB rate structure, and subsequent Commission Panel enquiries into a specific CBL 


approach.  It should be noted that what is now defined as the “CBL approach” for the remainder of 


the Decision, represents an evolution of terminology during the RIB proceeding, which started at 


the consultation stage in the connection with discussion of the fairest way to set the first step 


usage as individualized Step‐1 thresholds. 


 


The evidentiary record includes an assessment by BC Hydro of the compliance of such a rate 


structure with the Bonbright principles (discussed in Section 3.4) BC Hydro used for evaluating 


alternative rate structures, which indicated that such a rate structure was fully compliant with 


seven of the eight accepted rate design criteria, and that the only problem BC Hydro had with such 
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a rate structure was its view of the administrative complexity of its implementation (Exhibit B‐28, 


Undertaking No. 20).   


 


BC Hydro submits that consideration of RIB rate structures inevitably raises questions about the 


appropriate “allocation” of the benefits of the Heritage Resources to customers, because the first 


block of any RIB rate structure can be perceived as an allocation of low‐cost resources while the 


second and subsequent blocks can be perceived as an allocation of the more expensive resources 


on the higher end of a resource supply curve.  BC Hydro submits that viewed from this perspective, 


BC Hydro’s RIB proposal is an “allocation” of equal shares within the rate class, while a CBL 


approach is an “allocation” of equal shares by percentage of historical usage (BC Hydro Argument, 


p. 68). 


 


Regarding the allocation of Heritage Resources specifically and the CBL approach in general; BC 


Hydro submits that an inclining block rate structure is no more than a notional allocation of existing 


low cost resources unless the components of the rate are expressly linked to the quantity or cost of 


those resources.  In BC Hydro’s RIB proposal neither the Step‐1 Rate nor the Step‐1 threshold is 


explicitly linked to the volume or cost of Heritage Resources.  Conversely, under the CBL approach 


considered, the Step‐1 threshold is calculated as the product of historical consumption and the 


ratio of Heritage Resources to total resources.  While there is no reason why an express allocation 


of Heritage Resources should not be the basis of setting the components of an inclining block rate, 


there is no compelling reason for it to be the basis either. 


 


BC Hydro submits that a RIB rate structure proposal providing for an express allocation of Heritage 


Resources would have taken far more time to develop, given the anticipated government interest 


in this issue.  With regard to the relative fairness of an allocation of Heritage Resources on an equal 


amount vs. equal percentage (CBL) basis, BC Hydro submits that there are fairness arguments that 


justify either approach, but that a CBL approach for a mandatory, default residential rate is simply 


not possible at this time and, therefore, the issue is moot. 
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BC Hydro submits that a CBL approach to the RIB rate structure raises the following practical 


problems: 


 


• about 25 percent of residential customers either have no consumption history (new 
accounts) or have a change in occupancy in a year.  There is no practical way to put these 
customers on a CBL‐type rate structure, assuming the CBL is based on the previous year’s 
consumption; 


• if the CBLs were fixed on the basis of previous consumption without regard for changing 
personal circumstances, BC Hydro expects that customer satisfaction would significantly 
decrease.  Conversely, providing flexibility on CBL adjustments would significantly increase 
administration and customer care costs; 


• assuming new customers established their CBL while on some non‐CBL rate, there would be 
a strong incentive for customers to increase their consumption in one year to maximize 
their CBL for the following year; and 


• regardless of how the above challenges were managed, there would be significant changes 
to billing and other internal business systems that would cost more than $10 million per 
year. 


 


In summary, BC Hydro submits that it understands the advantages of a CBL approach and it is not 


saying that “a CBL approach is fundamentally more or less unfair than the “allocation” approach 


implicit in its RIB proposal” but it has implementation challenges.  BC Hydro submits that the 


application of a CBL approach to BC Hydro’s 1.5 million customers on a mandatory basis would 


raise far more concerns than the RIB rate structure it has proposed (BC Hydro Argument, 


pp. 68‐72). 


 


The CEC submits that BC Hydro implicitly made a design decision prior to “the processes it 


describes”, to adopt a rate design that would be revenue neutral for the class as opposed to one 


which would be revenue neutral for the customer.  The CEC further submits that by doing so BC 


Hydro adopted into its design a situation whereby some customers would bear the price increases 


and others would in fact receive relative price decreases (CEC Argument, p. 13). 
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In Reply, BC Hydro submits that the CEC statement is incorrect because a CBL approach would 


allow for customer revenue neutrality but was rejected for the reasons described in its Argument 


(see above).  Further, BC Hydro notes that a CBL approach would, if the transmission stepped rate 


is any guide, likely result in more cost‐shifting to other customer classes than the RIB rate structure 


proposal (BC Hydro Reply, p. 19). 


 


Although the JIESC made no specific submissions on this matter in its Argument, BC Hydro submits 


that on the basis of the record only a CBL‐type structure might address the JIESC’s concern that 


larger users will be relatively disadvantaged to smaller users.  To elucidate the JIESC’s role, BC 


Hydro notes that most of the JIESC members are on RS 1823, a CBL‐type structure, which has 


resulted in lower average rates for the class as a whole and lower energy rates for all RS 1823 


customers consuming less than their CBL, all at the expense of other customer classes (BC Hydro 


Reply, p.18). 


 


During the Oral Phase of Argument, counsel for BC Hydro addressed the fairness issue that arises 


from the differential bill impact, and submitted that “on the record of this proceeding, there's only 


one rate structure that theoretically has the ability to alleviate this issue to mitigate this issue, and 


that rate structure is the CBL….an allotment of Tier 1 energy based on historic consumption and a 


higher rate for the marginal consumption, similar to the 1823 rate structure” (T6:857). 


 


Counsel for BCOAPO submitted that the Heritage Contract requires residential rates either to be 


set on a flat rate structure or on a CBL basis (T6: 946‐47).  BC Hydro submits in its written Reply that 


the Heritage Contract scheme requires BC Hydro's rates to be cost‐based (i.e. established to 


recover BC Hydro's revenue requirement, subject to PBR orders of the Commission) and, excepting 


industrial‐class customers, provides no other limitation in law or practice on the Commission's rate‐


design jurisdiction under the Act from time to time.  It follows that the BCOAPO's submission has 


no merit. It also follows that the effect of RIB rate structures that was the subject of the Oral Phase 


of Argument is not inconsistent with the Heritage Contract scheme. 
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3.3  Flat Rate with Dividend 


 


As described earlier in this Section the FRWD concept was raised by members of the RWG as a 


possible alternative to the RIB rate structure proposal (Exhibit B‐1, Appendix F, p. 2).  The concept 


was raised again during the IR process and was further pursued in cross‐examination by counsel for 


the CEC and ESVI (T3:481‐486, T4:605‐606, 609). 


 


BC Hydro enunciated the following reservations regarding the FRWD concept: 


 


• the rate could have a significant bill impact on a large number of customers.  For example, if 
the marginal cost of supply were 9 cents and the existing rate were 6 cents, the rate would 
increase all customers’ bills by 50 percent prior to their undertaking conservation or 
receiving a rebate.  This would impose a substantial financial burden on many residential 
customers; 


• the rate has the potential to be discriminatory.  Consider two customers with identical 
historical consumption levels.  The first customer qualifies for the rate dividend because of 
his/her installation of a pre‐defined conservation measure.  However, the second customer 
does not qualify for the rate dividend.  There is no cost justification to charge these two 
customers differently, since they have identical consumption; 


• conservation measures do not necessarily translate into energy savings.  For example, 
purchasing efficient light bulbs does not necessarily translate into energy savings unless 
these bulbs replace otherwise heavily used incandescent bulbs; 


• conservation measures have different kWh impacts when they are installed on different 
houses.  For example, incremental improvements on houses that are already relatively 
efficient may only have marginal benefits, while the same improvements on houses that are 
not efficient may result in substantial reductions in consumption; 


• the rate would be complicated, and both difficult and costly to implement for a large 
number of customers.  BC Hydro currently bills customers based on their metered usage 
under their applicable rate schedule.  A rate structure that involves customer‐specific 
discounts based on individual residential customer purchase decisions would require a 
process to monitor and verify the information, requiring substantial modifications to BC 
Hydro’s existing billing system, financial controls and operational processes; and 
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• it would be challenging to structure the rate to be revenue neutral. 


(Exhibit B‐3, BCUC 1.44.2) 


 


BC Hydro submits that the proponents of this proposal have not provided more than a high‐level 


conceptual explanation of it in the RWG or during the RIB proceeding.  Furthermore, BC Hydro 


submits that despite its conceptual appeal, the rate’s unsuitability as a mandatory, default tariff 


structure meant that it was unable to infer how the concept would work practically or legally, or 


how to commit resources to developing it and notes that the FRWD concept implies that customers 


pay the actual marginal cost of new supply, and subsequently receive a rebate or a “dividend,” 


thereby bringing their effective actual rate back to a level that enables BC Hydro to recover only its 


revenue requirement.  Specifically, BC Hydro submits: 


 


“The rate would be more accurately described as a ‘flat rate with (illegal)’ 
surcharge since there would be no basis in law for BC Hydro to keep any 
revenues in excess of its revenue requirement, and the difference between what 
customers paid at first instance and what they paid after getting their own 
money back would amount to no more than a surcharge that would, were it not 
paid back, be illegal.  BC Hydro submits that for this reason this rate proposal 
would be bound to offend customers and utterly fail the customer 
understanding and acceptance rate design criterion.” 
 


 


Finally, BC Hydro submits that the rate would cause cash flow issues for many customers, 


regardless of the consumption level, and that an integrated DSM plan that does not try to achieve 


everything with rates is a preferable alternative to one that will increase customer confusion and 


that the Commission should reject the FRWD concept (BC Hydro Argument, pp. 66‐67). 


 


CEC submits that the Commission should avoid making determinations to implement any proposal 


which has not been tested through adequate development of a record and that any concepts 


proposed with inadequate information should be rejected.  CEC further submits that it supports BC 


Hydro’s positions on various approaches and does not have any compelling preference for any of 
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the RIB rate structure alternatives examined (CEC Argument, pp. 32‐35). 


 


3.4  Review of Rate Design Principles 


 


BC Hydro states that in its 2007 RDA, it specified eight rate design criteria, paraphrased from 


Bonbright, which it believes are well‐recognized and accepted rate design criteria that are 


consistent with the statutory test of being fair, just, and not unduly discriminatory.  BC Hydro states 


that the Commission reviewed and considered these criteria in the 2007 RDA Decision and 


determined the criteria to be appropriate.  The criteria are: 


 


• recovery of the revenue requirement; 


• fair apportionment of costs among customers; 


• price signals that encourage efficient use and discourage inefficient use; 


• customer understanding and acceptance; 


• practical and cost effective to implement; 


• rate and bill stability; 


• provision of revenue stability; and 


• avoidance of undue discrimination. 


 


In Tables 2‐1 and 2‐2, BC Hydro evaluates a generic flat rate structure and a generic two‐step 


inclining block rate structure against its rate design criteria and finds that the generic flat rate 


structure performs well against all criteria except “price signals that encourage efficient use and 


discourage inefficient use”, where it performs poorly.  BC Hydro concludes that a flat rate structure 


sends neither an efficient short‐run price signal based on market prices, nor a long‐run price signal 


based on longer run incremental costs.  From an efficiency perspective the flat rate structure 


performs poorly as the incremental costs of new supply continue to rise above the historical 


embedded cost of supply. 
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BC Hydro finds that the generic two‐step inclining block rate structure performs well against all 


eight criteria but with certain issues, one being “customer understanding and acceptance”.  BC 


Hydro notes that although the design is more complex than a flat rate structure, a simple two‐step 


structure with a Step‐2 rate that is higher than a Step‐1 rate is still relatively simple and sends a 


clear price signal to consumers, but could result in customer dissatisfaction for large users if Step‐2 


rates become very high; and “rate and bill stability” where high Step‐2 rate increases could cause 


bill instability for large users.  BC Hydro considers that higher bill impacts could be mitigated under 


this structure via rate design choices: by keeping Step‐2 rates at reasonably low levels; by 


increasing Step‐1 rates to collect a portion of the class increase in revenue requirements; or by 


decreasing the size of the Step‐1 to Step‐2 threshold so that more customers see the higher Step‐2 


rate (Exhibit B‐1, Tables 2‐1 and 2‐2). 


 


In summary, BC Hydro states that the above comparison of performance against the eight rate 


design criteria supports further examination of the use of a two‐step rate, and that, while the 


existing flat rate structure performs well on seven of the eight design criteria, it has a poor rating 


for sending a price signal that encourages efficient use and discourages inefficient use.  Since the 


two‐step rate structure performs well on this criterion of encouraging efficient use, within the 


boundaries of what BC Hydro considers are acceptable trade‐offs, and given that its primary focus 


for redesigning the residential rate is to achieve conservation by encouraging customers to make 


economically efficient choices, BC Hydro concludes that the two‐step rate design is a better 


alternative than the flat rate structure to meet this objective (Exhibit B‐1, p. 2‐6). 


 


CEC agrees with BC Hydro that the eight criteria must be “looked to in designing any rate and this 


one, the RIB, in particular,” and that BC Hydro’s current residential flat rate structure does not 


provide an effective price signal, particularly regarding the future costs of new supply (CEC 


Argument, p.10). 
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Commission Determination 


 


In its 2007 RDA Decision the Commission found Bonbright’s eight rate design criteria to be 


appropriate and consistent with the statutory test of “fair, just and not unduly discriminatory.”  The 


Commission Panel has now reconsidered the same criteria in the context of development of a 


conservation rate for residential customers, finds that they continue to form an appropriate 


foundation for more innovative rate designs as well, and accordingly accepts them. 


 


With regard to the choice of a rate structure, the Commission Panel has considered the advantages 


and disadvantages of the CBL approach and the FRWD recommendation of the RWG and compared 


them to BC Hydro’s proposal.  While there is no ideal solution at this time, on balance, the 


Commission Panel notes BC Hydro’s counsel’s submission that the CBL approach is the only rate 


structure that would alleviate the bill impact issue.  In addition, the Commission Panel notes the 


implementation challenges (which were not thoroughly tested in the proceeding) that BC Hydro 


claims it would be facing with the CBL approach.  Therefore, the Commission Panel accepts an 


inclining block rate structure with a specified standard threshold as a suitable design approach to 


a residential conservation rate and finds it to be in the public interest. 


 


3.5  Timing of Implementation 


 


A number of Intervenors addressed the timing of the introduction of the residential inclining block 


rate structure during the proceeding because they perceived BC Hydro’s proposed implementation 


schedule as “aggressive“ and premature in light of the Smart Meter Initiative BC Hydro is required 


by legislation to implement by 2012. 


 


BC Hydro proposes that its residential inclining block rate structure would become effective on 


October 1, 2008 (Exhibit B‐1, pp. 1‐16).  BC Hydro submits that the 2007 Energy Plan and the 2007 


RDA make it clear that it was necessary for BC Hydro to proceed expeditiously with the 


development and implementation of a conservation rate for its residential customers and that the 


current flat rate structure is deficient on the key rate design criteria of efficiency 
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(BC Hydro Argument, p. 5). 


 


BC Hydro submits that any argument for delay is founded on the premise, in part, that the recent 


amendments to the Act now make smart meters and TOU rates mandatory, and notes that waiting 


until all residential customers are able to be on TOU rates before implementing RIB rate structures 


would delay the introduction of conservation rates by about four years ‐ until 2013, when smart 


meters are fully deployed and TOU rates could then become the mandatory default residential 


rate. 


 


BC Hydro submits that the government’s 50 percent conservation goal is to be achieved within the 


next 12 years and that a four‐year delay will self‐evidently undermine the likelihood of achieving 


the conservation objective.  BC Hydro further submits that the implementation of the RIB rate 


structure in 2008 will facilitate the introduction of TOU rates in 2013 by providing BC Hydro both 


with valuable customer information, and opportunities for it to engage with its customers (BC 


Hydro Argument, p. 10). 


 


A number of Intervenors commented on BC Hydro’s proposal: 


 


CEC submits that there are many areas where BC Hydro could better prepare its customers before 


implementing a RIB rate structure, if approved, and that future rate initiatives by BC Hydro must 


include improved customer communication (CEC Argument, p. 28). 


 


Terasen submits that backing away from the RIB rate structures in anticipation of TOU rates being 


implemented over four years from now would represent a forgone opportunity for energy 


efficiency and conservation (Terasen Utilities, Argument, para. 36).  This sentiment is echoed by 


BCSEA (BCSEA Argument, para. 31) 


 


BCOAPO submits that any rate restructuring approved by the Commission should not be 


implemented effective October 1, 2008 as proposed by BC Hydro.  BCOAPO characterizes BC Hydro 


as unready for the tasks of designing the RIB, preparing for its launch, and of preparing the public 
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for the onset of the RIB.  BCOAPO points out that the regulatory timetable contemplates a 


Commission decision at the end of August, which leaves BC Hydro with a month to “prepare the 


ground” (BCOAPO Argument, p. 68).  BCOAPO submits that the earliest conceivable start date is 


October 1 2009, and “In our respectful submission, proceeding as proposed by BC Hydro would be 


an act of folly” (BCOAPO Argument, p. 69). 


 


BCOAPO’s notes that the enactment of Bill 15 obliges BC Hydro to have installed Smart Meters at 


each of its residential customer’s premises by the end of 2012 and submits that “common sense 


dictates that BC Hydro should not implement the RIB in the run‐up to spending a billion‐odd dollars 


installing smart meters and implementing TOU”.  BCOAPO submits that the act of the legislature 


makes TOU rates mandatory, absent a reversal of government policy and that “the sensible course 


is to proceed with the mandatory business, and design TOU rates and put them in place, and then 


consider whether residential rates can be usefully improved by superimposing some other strategy 


such as RIB If there is to be a RIB, it should be designed around the TOU.  The process should plainly 


not proceed in the reverse order” (BCOAPO Argument, pp. 49‐50).  


 


In Reply BC Hydro observes that BCOAPO’s submission that such a plan will prove more difficult to 


implement and administer than a rate structure based on TOU first, is without any evidentiary 


basis,  


 


BC Hydro addresses BCOAPO’s submission that its communication plan suffered as a result of 


"hopelessly unrealistic time‐lines", and BCOAPO’s dismissal of the plan as an "on‐the‐fly effort" as 


being at odds with BC Hydro’s testimony and with the evidence it filed as Exhibit B‐23 Undertaking 


No. 5.  
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Commission Determination 


 


The Commission Panel agrees with BC Hydro that it would be inappropriate for it to wait until the 


Smart Meters have been installed before it introduces a residential conservation rate. 


 


While the Commission Panel is cognizant of the concerns raised by certain Intervenors regarding BC 


Hydro’s “aggressive” implementation plan, the Commission Panel concludes that energy 


conservation plays a fundamental role in meeting the strategic objectives of both the province, as 


enunciated in the 2007 Energy Plan, and of BC Hydro and finds October 1, 2008 to be a suitable 


time for the introduction of a residential conservation rate.  
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4.0  INCLINING BLOCK STRUCTURES 


 


This Section reviews the various inclining block structures identified during the proceeding 


including the two‐step and the three‐step inclining block rate structures, seasonal rate structures 


whereby the threshold or the rates vary by season, as well as and the issue of segmentation, which 


refers to the creation of sub‐classes of residential customers defined by their characteristics such 


as location, heating type, income number of occupants, and dwelling type. 


 


4.1  Non‐Segmented Variations of the RIB Rate Proposal 


 


4.1.1  General Background 


 


In the proceedings, a number of other variations of BC Hydro’s RIB rate structure proposal were 


canvassed by way of IRs and cross‐examination, including seasonal rate structures, three‐step rate 


structures.  Many were modeled by BC Hydro and summarized for the evidentiary record in a 


document entitled “RIB Rate Variations”, being a comparison of various impacts of 27 RIB rate 


structure variations, which BC Hydro refers to as Scenarios, grouped as follows: 
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Table 4.1 ‐ RIB Rate Variations 
 


Scenario#  Variation type  Comment 


1‐3  2‐ Step Variations  Bill impact no greater than RRA+10% 


4‐6  2‐ Step Variations  Bill impact no greater than 10% (including RRA) 


7‐9  2‐ Step Variations  Bill impact no greater than twice the average RRA 
increase 


10‐13  2‐ Step Variations  Bill Impact has no limit 


14‐18  2‐Step Seasonal 
Variations 


6 month winter period (Oct‐Mar) 


19‐24  2‐Step Seasonal 
Variations 


4 month winter period (Nov‐Feb) 


25  3‐Step Seasonal 
Variations 


6 month winter period (Oct‐Mar) 


26  3‐Step Seasonal 
Variations 


4 month winter period (Nov‐Feb) 


27  3‐Step Variation   


 


The following impacts were compared: 


 


(i) Prices (cents/kWh) for Steps 1, 2 and 3; 


(ii) Bi‐monthly threshold (kWh); 


(iii) Worse‐off Break point (F2010) kWh per year; 


(iv) Customers better/worse off (F2010) (%); 


(v) Percentage of Load billed at Step‐2 rates; 


(vi) Customers seeing Step‐2 at least once a year (%); 


(vii) Bill impact; 


(viii) Maximum bill impact; 


(ix) Customers having a bill impact >20% (in Year 2); 


(x) Customers having a bill impact >30% (in Year 2); 
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(xi) Estimated conservation Uniform RIB Elasticity (F2010 GWh);and 


(xii) Estimated conservation Non‐uniform RIB Elasticity (F2010 GWh). 


  (Exhibit B‐22) 


 


Some of the scenarios modeled by BC Hydro will be discussed in this Section. 


 


BC Hydro states that a simple, easy to understand two‐step inclining block rate structure is an 


appropriate first step toward the development of different residential rate options (Exhibit B‐1, 


p. 2‐6).  In the words of its expert witness it is a “no regrets” first step in residential rate design for 


BC Hydro (T4:697).  All other variations are weighed against the advantages of this simple 


approach.  BC Hydro also confirms that the Application truly “is anticipated to be a first step toward 


the development of differential residential rate options” such as seasonal rates or TOU rates 


(Exhibit B‐1, p. 2‐7). 


 


BC Hydro stated that it has conducted research into the default residential rate designs offered by 


88 different utilities throughout North America, Europe and Asia, and that its research results 


indicate that the majority of these utilities offer relatively simple rate structures that are easy to 


understand.  Of the 19 utilities that use an inclining block rate structure, 10 (or 53 percent) offer a 


simple two‐step inclining block structure (including all three Canadian utilities in the survey), which 


led BC Hydro to assert that “the designs chosen by other utilities and regulators show the 


importance of simplicity in rate design as a contributing factor in building understanding and 


acceptance of a rate structure (Exhibit B‐1, p. 1‐10, Appendix C, pp. 2‐3 revised). 


 


Tariff sheets were entered in evidence from California, where the regulator has approved more 


complex rate structures including multiple thresholds, seasonal, regional and lifeline rates and 


where San Diego Gas & Electric Company has summer and winter season rates, for four different 


climatic zones as well as an “All Electric” baseline allowance available upon application to those 


customers who have permanently installed electric space heating, or who have electric water 


heating and receive no energy from another source (Exhibit C13‐9). 
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BC Hydro submits that, in general, it did not see a significant advantage to variations from the 


simple two‐step RIB rate structure proposed in the Application and refers to the testimony of Dr. 


Orans at T5:739‐40 (BC Hydro Argument, pp. 74‐75).  BC Hydro also submits there is a trade‐off 


between the degree of conservation that can be achieved from a rate structure and the adverse bill 


impacts that can result: the more a rate structure is adjusted to achieve conservation, the more 


likely it is to cause adverse bill impacts (BC Hydro Argument, p. 25; Exhibit B‐12).  In this regard, Dr. 


Orans testified that “the ranges of conservation between these options are, for all practical 


purposes, very similar given the uncertainty in the estimates…” and therefore “…I’d be looking 


most closely at the bill impact estimates and seeing if that seemed reasonable.”  (T5:742‐43) 


 


Different RIB rate structure variations are reviewed in more detail below. 


 


4.1.2  Seasonal Rates 


 


BC Hydro states that seasonal rate structures are potential alternatives to the simple RIB rate 


structure designs assessed in the Application.  However, BC Hydro states that a seasonal rate 


structure would be impractical to implement in the immediate future due to its current bi‐monthly 


meter reading schedules.  Because seasonal rates by definition begin and end on specific calendar 


dates, their implementation would require significant billing pro‐ration to estimate seasonal 


consumption and possibly more frequent meter reading with resultant increased costs.  BC Hydro 


states that seasonal rates are more complicated and difficult to understand than a simple two‐step 


structure, but that it would reconsider their use in the future, once it gains experience with a 


simpler structure and the advanced metering and billing software modifications which would 


facilitate cost‐effective consumption tracking during designated seasonal months (Exhibit B‐1, 


pp. 2‐7). 


 


In addition, BC Hydro stated that it considered the use of a seasonal rate design as a way to 


mitigate bill impacts for space heating customers, as opposed to a way to send a stronger signal to 


these customers, but that it rejected this design because of its lack of a strong cost basis and its 


ineffectiveness at mitigating billing impacts for the very largest consumers.  BC Hydro stated that 
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without the constraint that the rates must be designed to be revenue neutral for the residential 


class, it could design a seasonal RIB rate structure to encourage more conservation than a simple 


non‐seasonal inclining block rate.  However, assuming that the rates are designed to collect the 


class revenue requirement, the Step‐1 threshold and the Step‐1 and Step‐2 rates become inter‐


dependent.  As a result, BC Hydro stated, it is unclear whether a seasonal rate design in BC would 


yield more conservation than the proposed RIB design (Exhibit B‐3, 1.23.3.2). 


 


BC Hydro confirmed that Ontario’s seasonal two‐step rate structure comprising 600 kWh per 


month for May 1 to October 31 and 1,000 kWh per month from November 1 to April 30, has been 


in effect since November 1, 2005 (Exhibit B‐7, BCUC 2.78.1).  


 


Terasen highlighted the importance of seasonal fluctuations in the cost of acquisition of energy, 


and BC Hydro confirmed that under its current Standing Offer Program the price to be paid for 


energy delivered under an Energy Purchase Agreement will be adjusted based on the time of 


delivery, whereby the adjustment factor for energy delivered during June‐July light load hours was 


0.72 while the adjustment factors were 1.25 and 1.26 for energy delivered during heavy load hours 


in January and February respectively (Exhibit B‐3, Terasen 1.4.1, T3:423). 


 


In response to Commission Staff and Panel IRs, BC Hydro modeled four seasonal two‐step rate 


structures, two being for six month winter seasons (Scenario # 14&15) and two being for four 


month long winter seasons (Scenario # 19&20), as follows: 


 


Table 4.2 ‐ Seasonal Thresholds 


  Scenario # 14&19  Scenario # 15&20 


Season  Bi‐Monthly Threshold  Bi‐Monthly Threshold 


Winter  1,600 kWh  2,200 kWh 


Summer  1,000 kWh  1,600 kWh 


 


Source: Exhibit B‐22 
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The following table sets out a comparison of certain metrics of the seasonal two‐step variations 


with BC Hydro’s proposed RIB rate (Scenario #1): 


 


Table 4.3 – Seasonal Two‐Step Rate Variations 


Scenario
# 


Threshold 
(kWh) 


Worse‐Off 
Break Point 
(kWh/yr) 


% Load 
Better/ 


Worse Off 


% Billed 
@ Step‐2 


% Seeing 
Step‐2 at 
least once 


Range of 
Estimated 


Conservation 
GWh/yr 


1  1,600  14,500  74/26  35  62  303‐316 


14  1,000(S) 


1,600(W) 


13,300  71/29  43  71  284‐285 


15  1,600(S) 


2,200(W) 


15,500  78/22  28  51  365‐365 


19  1,000(S) 


1,600(W) 


12,900  70/30  46  73  257‐270 


20  1,600(S) 


2,200(W) 


15,100  76/24  30  53  342‐355 


 


Source: Exhibit B‐22 
 
 
BC Hydro submits that it is apparent that some of the alternative designs do mitigate bill impacts 


better than BC Hydro’s RIB rate structure, but there are trade‐offs in such designs in the amount of 


conservation that can be achieved, and it notes that the conservation estimates are not precise.  


For these reasons, BC Hydro submits it believes that there are a number of alternatives that, while 


not preferred, would perform nearly as well as its proposal.  These designs would achieve material 


conservation, meet the eight rate design criteria, provide a suitably simple foundation upon which 


further rate restructuring could be built, and could be implemented this Fall.  For instance, BC 


Hydro refers to its testimony where Scenario 14 was highlighted as a potential alternative (BC 


Hydro Argument, pp. 75‐77; T5: 759‐763). 







61 
 
 


 


No Intervenor commented on seasonal rates. 


 


4.1.3  Three Step Rates 


 


BC Hydro stated that in addition to a seasonal two‐step rate structure, a seasonal three‐step rate 


structure would also be a relevant conservation focused design, but that it had eliminated it 


because of its added complexity (Exhibit B‐3, BCUC 1.12.3). 


 


BC Hydro submits that its statements related to trade‐offs and simplicity compared to complexity 


addressed above also refer to the three‐step rates. 


 


In its opening statement counsel for BCOAPO submitted that “if the determination is to proceed, 


there's a number of options that could be explored to at least ameliorate the impact, and perhaps 


produce a more efficient rate.  One would be to go to a three‐step rate structure, with the lower 


step 1, step 2 threshold, and a very high‐priced step 3, aimed at gluttonous consumption” 


(T2:86‐87) 


Dr. Orans testified that “not many customers hit the third step anyway, it probably wouldn't matter 


because customers wouldn't see it in their bill anyway. So if it was, as we talked about earlier in the 


hearing, for gluttonous use for example, a huge third… step out there, it wouldn't make much 


difference to the description” (T5:742). 


 


No other Intervenor comments on the three‐step rate structure. 
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4.2  Segmentation 


 


4.2.1  General Background 


 


A considerable level of interest in the segmentation concept was displayed during the proceeding 


reflecting certain Intervenors’ concerns about the degree to which BC Hydro’s RIB proposal creates 


undue discrimination since, without segmentation, some Intervenors submitted that it has 


disproportionate impacts on certain members of the residential class.  For instance, the JIESC in its 


Opening Statement stated that “…in our submission, by choosing not to segment the residential 


class BC Hydro chose expediency and simplicity over fairness and effectiveness” (T2: 101). 


 


BC Hydro uses the expression “segmentation” to refer to the creation of sub‐classes of residential 


customers defined by their characteristics including, for example location or type of primary heat 


source and submits the following general observations  


 


• potential segmentation of the residential rate class can be understood as falling into two 
categories: that which may be justifiable on a cost‐of‐service basis, and that which can not.  
Into the former category fall customers segmented by heating type and location, while into 
the latter fall customers segmented by incomes and age of customer.  To the extent that 
residential customer segmentation is done without the benefit of a cost foundation, BC 
Hydro submits that it is inevitable that a cost‐of‐service study for that segment will 
ultimately be undertaken.  The results of such studies are uncertain at this time, and may 
result in rates that amplify rather than attenuate the bill impact problem that was meant to 
be addressed by the segmentation; 


 
• segmentation by residential sub‐class can compound discrimination issues because a rate 


variation for a segment, intended to mitigate bill impacts, will invariably give an additional 
unwarranted benefit to some members of that sub‐class at the expense of non‐members of 
that sub‐class; and 


 
• so far as segmentation of the residential customer class is concerned the Commission is not 


designed or equipped to make assessments that are socio‐political in nature.  The allocation 
of resources on the basis of social worth is fundamentally the job of elected legislators, not 
of the Commission.  Furthermore, once the Commission decides that low‐income customers 
should have a special rate that could lead to assessment of the social utility, for example, of 
heat pump rates, “gluttonous” use rates and “basic needs” rates.  BC Hydro also questions 
the merit of the potential complexity of adding socio‐political rate segments to its rate 
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structures. 
 
  (BC Hydro Argument, pp. 35‐37) 
 


In response to a number of IRs BC Hydro modeled the impact of its proposed rate on various 


segments of its residential customer class, based on the 3,500 respondents to its REUS 


questionnaire who consented to the linkage of their response to their billing data as described in 


Section 3.1.3.  


 


BC Hydro estimated the impact of its proposed RIB rate structure and the current flat rate structure 


for the year ending March 2010, by the following categories and subcategories set out in Table 4.4.  


BC Hydro stated that the attached tables usefully demonstrate that the bill impacts of the RIB rate 


are not materially concentrated in any customer segment (Exhibit B‐7, BCUC 2.67.1, Attachment 1). 


 


Table 4.4 Subcategory Comparisons 


Category  Number of Subcategories 


Household income  6 


Region  4 


Dwelling type  5 


Number of occupants  4 


Heating fuel  6 


Age (of occupant)  6 


 


Source: Exhibit B‐7, BCUC 2.67.1, Attachment 1 


 


The following table summarizes BC Hydro’s work in this regard.  Of the 31 comparisons performed 


by BC Hydro, Table 4.5 identifies 10 which are germane to the submissions concerning 


segmentation that the Commission heard. 
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Table 4.5 Bill Impacts of the RIB Rate on Various Sub‐categories 


Category  Sub‐category  #of 
Respondents


Total 
Annual 
kWh 


Total 
Annual 
Bill 
Flat Rate 
 


Total 
Annual 
Bill 
RIB rate 


Percentage 
Difference 


Household 
income 


Under $20K  364 7,386 $574  $555  (3.3)%


Household 
income 


$20K‐$40K  731 8,412 $647  $625  (3.5)%


Region  Lower 
Mainland 


735 8,929 $684  $665  (2.8)%


Region  Vancouver 
Island 


1,058 13,516 $1,009  $1,032  2.3%


Region  South Interior  918 10,683 $808  $799  (1.1)%
Region  North  698 10,418 $790  $776  (1.7)%
Heating Fuel  Electricity  1,087 12,617 $946  $966  2.1%
Heating Fuel  Natural Gas  1,698 8,946 $685  $659  (3.9)%
Age of Occupant  65+  1,063 8,938 $685  $668  (2.4)%
Dwelling Type  Single Family  2,417 12,229 $918  $920  0.2%
No of Occupants  4+  604 14,007 $1,044  $1,059  1.4%
 


Source: Exhibit B‐7, BCUC 2.67.1, Attachment 1 


 


CEC disagrees with some of BC Hydro’s assertions.  With regard to the requirement for cost‐of‐


service studies CEC submits that today there are a number of sub‐classes which BC Hydro has 


separated out, such as the farm related accounts, which are not based on cost‐of‐service studies.  


CEC submits that for sub‐classes the determinative factor is whether they may become a 


permanent feature in the rate schedules or whether the sub‐class is transitory until another 


alternative treatment is settled.  Similarly, CEC does not accept that sub‐classes should not be 


created for the fear that the outcome of a new cost‐of‐service study might be to exacerbate bill 


impact issues.  CEC submits that if there is a cost causation argument for creation of a sub‐class, 


then the implicit unfairness issue may already exist and that the potential uncertain bill impacts 


should be addressed rather than avoided (CEC Argument, p. 22).
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CEC further submits that it is in general agreement with BC Hydro on the issue of “social rates”, 


with the exception that the Commission is mandated by legislation to consider at least the 


following key social issues: (1) the conservation and efficiency of electricity use and (2) the 


province’s GHG goals.  In conclusion, CEC submits that the Commission should avoid ‘social rates’ 


because of the clear potential to create unfairness issues and undue discrimination when 


considering a broad range of social issues beyond those the Commission is specifically required to 


consider (CEC Argument, p. 23). 


 


Terasen submits that, with regard to the potentially varying intrinsic values of electricity use, no 


value judgment is required to develop different rates for heating and non‐heating customers; 


rather, the assessment is based on the premium paid for electricity in the winter months and the 


relative inefficiency of using electricity for space and water heating compared to other options.  


The Commission is equipped to make determinations of relative efficiency as between fuel sources 


without making “value judgments”.  Terasen submits that segmentation recognizes that more 


efficient substitutes for electric space and water heating exist, whereas the same is not true in the 


case of end uses such as lighting and other appliances (Terasen Argument, p. 11). 


 


BC Hydro’s Reply to Terasen’s submission is set out under Electric Heat below. 


 


4.2.2  Regional Rates 


 


With respect to regionally‐differentiated rates, BC Hydro states that it would be inappropriate to 


move beyond the stated government policy of postage stamp rates for its service territories as 


enunciated in a letter dated May 27, 2003 from the Minister of Energy, Mines and Petroleum 


Resources to the Union of British Columbia Municipalities and entered into evidence during the 


2007 RDA hearing as Exhibit B‐47.  BC Hydro further states that on a more practical level, regionally 


differentiated rate structures would require more detailed, regionally distinguished cost of service 


studies than it currently has available (Exhibit B‐1, p. 2‐7). 
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BC Hydro provided the following map and table providing the number of customers, proposed to 


be on the RIB rate structure in Rate Zone I within its four operating regions. 


Table 4.6 ‐ Zone 1 Map 


 
Source: Exhibit B‐3, BCSEA 1.1.3 


 


 


Table 4.7 – Consumption by Region 


 
Source: Exhibit B‐3, BCSEA 1.1.3 


 
 


BC Hydro addressed the possibility of variations to the Step‐1 thresholds by region, and stated that 


from a practical perspective alone, regional rates based on different thresholds could be 


implemented within its billing system but, from a rate design perspective, it acknowledged that it 


did not have cost of service studies which it believed would be needed to support regionally‐


differentiated pricing reflective of regional cost differences.  It further noted that to maintain 
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overall revenue neutrality, regionally differentiated threshold levels would necessarily require 


regionally‐varied price levels for Step‐1 and Step‐2 rates (Exhibit B‐3, BCUC 1.12.1, 1.12.6, 1.23.1). 


 


BC Hydro submits that it does not believe the proposed RIB rate structure unduly discriminates on 


the basis of region for the following reasons: 


 


• most of the customers in each of the Zone I four regions (Vancouver Island, Lower 
Mainland, Southern Interior and Northern) will have lower annual bills under the RIB rate 
structure than under the otherwise applicable flat rate structure.  For instance, the average 
annual consumption by customers on Vancouver Island of 13,785 kWh is below the annual 
break‐even point of approximately 14,500 kWh.  As a result, the majority of Vancouver 
Island customers are expected to have smaller bills on average under the RIB rate structure 
than under the flat rate structure (Exhibit B‐7, ESVI 2.15.2); and 


 
• no region has a preponderance of customers with larger consumption, and therefore no 


region has a predominance of customers with adverse bill impacts.  To support this 
argument, BC Hydro provided a table to demonstrate that even on Vancouver Island, which 
has a higher proportion of electrically heated homes than other regions because natural gas 
service arrived there more recently, customers with consumption over 25,000 kWh per 
annum are not more likely to be on Vancouver Island than anywhere else in BC Hydro’s 
service territory. 


 
Table 4.8 – Customers’ Consumption by Region 


 
 


District 


 
Customers 


<25,000 kWh/yr 


 
Customers 


>25,000 kWh/yr 


Percentage of 
Customers 


>25,000 kWh/yr 


Lower Mainland  778,389  34,893  4.3% 


Northern  113,396  7,048  5.9% 


Southern Interior  150,779  9,701  6.0% 


Vancouver Island  270,553  34,364  11.3% 


Source: (Modified from Exhibit B‐7, ESVI 2.4.1) 
 
 
BC Hydro further explained that the reasons why a Vancouver Island customer is a larger consumer 


include the fact that there are more relatively large electrically heated houses on Vancouver Island, 


with 54 percent of electrically heated homes that are larger than 3,000 sq. ft. being on Vancouver 
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Island, and only 34 percent being in the Lower Mainland (Exhibit B‐28, Undertaking No. 10).  BC 


Hydro submits that to the extent that there are regional variances in consumption, with 


meaningfully distributed variances in bill impact, there are corresponding regional variations in 


customers’ ability to conserve and corresponding regional variations to mitigate bill impacts, on the 


premise that larger users are generally more price responsive and able to conserve (BC Hydro 


Argument, pp. 43‐44). 


 


BC Hydro further submits that even if its proposed RIB rate structure was found to be 


discriminatory on the basis of location, it would nonetheless oppose a regional variation of the RIB 


rate structure designed for the purpose of mitigating bill impacts for the following reasons: 


 


• although its billing system is sufficiently accurate to implement a regional rate structure; 
the current regional boundaries are based on historic operating divisions of BC Hydro.  
Therefore, there are no common characteristics between the four regions based on 
customer, gas availability, transmission facilities, generation or heating type and accordingly 
the divisional boundaries have no rate design basis; 


• some customers with consumption already below the 14,500 kWh break‐even threshold 
would get further bill reductions based on their location which would result in higher bills 
for customers in other regions; in other words, the establishment of regional rates for the 
purpose of bill impact mitigation is likely to compound rather than diminish fairness and 
discrimination concerns; 


• a regional RIB rate structure variation for the North or Vancouver Island could result in 
unintended but foreseeable consequences.  Given that both of those regions have lower 
population densities, and Vancouver Island is served from generation that is as far away 
from load as is possible within BC Hydro’s system, regional cost‐of‐service studies necessary 
to set regional rates could result in higher average rates for those regions; and 


• BC Hydro generally opposes any erosion of the postage stamp principle upon which its rates 
are currently set.  


  (BC Hydro Argument, pp. 44‐45) 


 


CEC agrees with BC Hydro’s position that regional rates would not solve any of the fairness issues 


with respect to the RIB rate structure proposal, do not have a foundation in the evidence of this 


proceeding, and would have potentially far reaching consequences (CEC Argument, p. 26).
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Accordingly, CEC submits that it does not believe the Commission should support separate 


segments for regions in its RIB determinations (CEC Argument, p. 26). 


 


ESVI challenges the summary statement of BC Hydro, which states that “BC Hydro does not believe 


the proposed RIB rate unduly discriminates on the basis of region ...”  


 


ESVI addresses BC Hydro’s submission that most of the customers in each of the four regions will 


have lower annual bills under the RIB rate structure than under the otherwise applicable flat rate 


structure, points to its table below, and submits that the percentage difference in average bill 


increases for F2010 over F2009 in the RIB rate structure regime as compared to flat rates are 


positive on Vancouver Island while they stay negative in other regions.  ESVI also notes that in years 


beyond F2010 the difference will increase. 


Table 4.9 ‐ F2010 over F2009 Average Bills 


Region  % Difference RIB vs. Flat 


Lower Mainland  ‐ 2.8 


Vancouver Island  + 2.3 


Southern Interior  ‐ 1.1 


Northern  ‐ 1.7 


Source: Exhibit B‐7, BCUC 2.67.1, Table 2 


 
 
ESVI submits that its evidence (Exhibit C13‐4) and BC Hydro’s Undertaking 11 (Exhibit B‐28) support 


its position (ESVI Argument, pp. 8‐9). 


 


ESVI addresses BC Hydro’s submission that “…customers with consumption over 25,000 kWh per 


year are not more likely to be on Vancouver Island than anywhere else in BC Hydro’s service 


territory” and submits that with 11.3 percent of the total Vancouver Island has a preponderance of 


customers with larger consumption as compared to other regions which range between 4.3 


percent and 6.0 percent, and therefore a preponderance of customers with adverse bill impacts 


(ESVI Argument, p.10). 
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ESVI also submits that the statistic that 54 percent of electrically heated homes that are larger than 


3,000 sq ft are on Vancouver Island as compared to the 34 percent in the Lower Mainland is even 


more significant considering that this high percentage is from an area with a low customer base of 


21.9 percent versus 58.2 percent in the Lower Mainland (ESVI Argument, p. 10). 


 


ESVI addresses BC Hydro’s submission on the regional variations in ability to conserve and 


corresponding ability to mitigate bills, and submits that BC Hydro’s statement does not provide 


relevance for those that do not or cannot change behaviour.  Furthermore, ESVI submits that there 


is no evidence supporting that the ability to conserve and mitigate bill impacts will be significant 


enough to overcome the regional variances (ESVI Argument, p. 11). 


 


In summary, ESVI submits that it is pleased to support BC Hydro’s RIB Application only when 


accompanied by the following directive: “That the Commission Panel directs BC Hydro to include 


regional aspects into a cost‐of‐service study for the next rate design application or rate design 


filing.  The purpose of the study would be to provide enough information to determine the 


suitability and, if appropriate, implementation of regional programs, both non‐rate DSM and rate 


related” (ESVI Argument, pp. 1, 12). 


 


Terasen submits that the ESVI’s submissions are without merit and supports the positions taken by 


BC Hydro (Terasen Argument, pp. 5‐6). 


 


In Reply, with respect to the issues raised by ESVI, BC Hydro submits that its statements that “Most 


Vancouver Island customers will have lower bills under the RIB rate than the otherwise applicable 


flat rate” and that the “Average Vancouver Island bill will be higher under the RIB rate than under 


the otherwise applicable flat rate” are different issues and not inconsistent.  By way of explanation, 


BC Hydro submits that while most Vancouver Island customers will have lower bills, the total 


“benefit” will be slightly lower in absolute value terms than the total “cost” borne by the 


Vancouver Island customers who will have higher bills (BC Hydro Reply, p. 13). 
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With regard to the “preponderance” issue addressed by ESVI, BC Hydro replies that 


“preponderance” means “majority” and that the 11.23 percent of Vancouver Island customers with 


annual consumption over 25,000 kWh per year are not a majority or a preponderance of Vancouver 


Island customers (BC Hydro Reply, p. 13). 


 


In response to ESVI’s submission that “there is no evidence supporting [the proposition] that the 


ability to conserve and mitigate bill impacts will be significant enough to overcome the regional 


variances”, BC Hydro observes that there is no evidence suggesting that Vancouver Island 


customers have fewer options or alternatives to save electricity compared to customers in other 


regions (BC Hydro Reply, p. 13). 


 
4.2.3  Electric Heat 


 


Various Intervenors submitted a significant number of IRs on this topic to explore the potential for 


discrimination against residential customers who use electricity for their space and water heating. 


As well, a number of Letters of Comment expressed concern that BC Hydro’s proposal 


discriminated against those of its customers who had chosen to heat their homes by electricity. 


 


JIESC expressed concern for this group of customers and stated that there appears to be a better 


solution: “segmenting the residential class into its two elements, customers that use electricity for 


space and water heating and those that do not” (T2:99). 


 


BC Hydro submits that electric heat customers are not unduly discriminated against as a result of 


the RIB rate structure proposal.  BC Hydro stated that approximately half of all electric heat 


customers will actually have lower annual bills as a result of the RIB rate structure than they would 


have under the other wise applicable flat rate structure, and that when they have both electric 


space and water heating the average consumption of electric heat customers is very close to the 


break‐even threshold of 14,500 kWh per year (Exhibit B‐7, BCUC 2.67.1). 
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BC Hydro noted that while electric heat is a significant end‐use; a wide array of end‐uses ranging 


from clothes dryers to computer equipment and large screen televisions to second fridges 


contribute to total consumption (Exhibit B‐3, BCUC 1.4.6.1).  Furthermore, among large single 


family dwelling users, electric heat customers are not disproportionately represented as they make 


up less than half of the single family dwelling customers with consumption over 25,000 kWh per 


year (Exhibit B‐3, BCOAPO 1.24.2, page 3 of 3; T5: 754‐755). 


 


To the extent that electric heat customers are larger electricity users, BC Hydro takes the position 


that they are more price responsive and able to conserve, based on the hypothesis that larger users 


tend to have more end‐uses and are able to alter their total consumption more readily than smaller 


users (Exhibit B‐3, BCUC 1.35.2, T2:259‐260) (BC Hydro Argument, pp. 39‐40). 


 


BC Hydro further submits that it would not support the establishment of an electric heat rate even 


if it was required to mitigate bill impacts to ensure that the RIB rate structure would not be unduly 


discriminatory for the following reasons: 


 


• implementing an electric heat rate on the basis of current billing information would extend 
the benefit of that rate to customers who should not have it, and would not extend it to 
some of those who should, thereby creating more rather than less discrimination.  BC Hydro 
submits that the discrepancy between the billing system and REUS information regarding 
electric heat customers (20 percent vs. 35 percent) is significant (T3:445); 


• an electric heat rate that did not compound fairness and discrimination concerns would 
require the thoughtful establishment of an applicability definition, and a mechanism to 
ensure eligibility, both at the outset and on an on‐going basis (T3:446, T3:426), neither of 
which currently exists; 


• an electric heat rate would inevitability lead to circumstances where customers with 
identical consumption pay different rates, which again would raise fairness issues.  For 
instance, 25 percent of electric heat customers in homes larger than 3,000 sq ft consume 
less than the 14,500 kWh break‐even point; therefore, even an electric rate targeted to 
such customers would be bound to provide an unjustified preference to many of them 
(T4:544‐545); 


• given the number of customers to whom an electric heat rate would be applicable (20 
percent of 1.5 million customers or 300,000 customers) and that eligibility verification 
would self‐evidently require in‐home inspections, there would be significant 
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implementation and cost issues; and 


• given the annual residential load shape and its significant contribution to the winter peak 
relative to other rate classes (T3:419‐420), it is reasonable to assume that an electric heat 
cost‐of‐service study would result in higher average rates for electric heat customers than 
non‐electric heat customers, thereby undermining the assumed purpose of an electric heat 
rate.  


  (BC Hydro Argument, pp. 40‐42) 


 


CEC agrees with most of BC Hydro’s submission in this regard and submits that electric heat 


customers will have significant conservation options to respond to the RIB rate structure price 


signals, and that further rate design work in regard to TOU rates will obviate the need to potentially 


investigate cost‐of‐service issues for electric heat.  Accordingly, CEC does not believe the 


Commission should support a separate rate for electric heat in this proceeding (CEC Argument, 


p. 25). 


 


JIESC submits that the Commission could consider requiring BC Hydro to segment the residential 


class into heating and non‐heating classes with different thresholds to recognize consumption 


differences, since one of the significant drivers of total consumption by residential customers is the 


use of electricity for space and water heating.  JIESC submits that, on average, customers who heat 


their homes with electricity use 3,649 kWh per year more than customers who do not and 


customers who use electricity for both heating and hot water use 6,264 kWh per year more than 


customers who do not (Exhibit B‐7, BCOAPO 2.29.1).  The result of segmenting the residential class 


to recognize this difference would be to reduce the exposure of the heating class somewhat to 


Step‐2 rates while increasing the exposure of the non‐heating class.  JIESC submits that this 


approach is fairer and will spread the bill impact and conservation effects of the RIB rate structure 


more evenly among the residential class (JIESC Argument, p. 7). 


 


Terasen submits that the implementation of the RIB should not be delayed for the purposes of 


investigating the potential for further refinements regarding the heating vs. non‐heating customer 


segmentation.  Further, Terasen submits that there is sufficient evidence on the record to suggest 
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that different rates for electric heating and non‐electric heating customers should be considered in 


the future because BC Hydro is paying, or will be paying, more for power delivered in the peak 


months of November through February, which is also the peak electric heating season.  In 


summary, Terasen submits that BC Hydro should be directed to study this issue further and report 


to the Commission the cost to resolve the data and definitional problems that currently pose the 


main obstacle to adopting separate rates for electric heating and non‐electric heating customers 


(Terasen Argument, pp. 10‐11). 


 


In Reply, with reference to JIESC and Terasen submissions, BC Hydro notes that while both 


Intervenors recommend further study to support the creation of an electric heat sub‐class, their 


intended purposes seem quite different.  In the case of the JIESC, BC Hydro submits it would be to 


mitigate bill impacts, whereas in the case of Terasen, it would presumably be to increase electric 


rates to encourage fuel‐switching and increased natural gas sales.  BC Hydro submits that the 


record does not support either objective, or the requested work that would allow such 


segmentation to proceed.  BC Hydro notes that the scope and cost of such work would depend on 


its purpose, and submits that if the Commission is inclined to grant the requested relief, that it 


specify clearly the intended objective (BC Hydro Reply, p. 12). 


 


4.2.4  Rates for Low‐Income Customers 


 


BCOAPO makes extensive submissions regarding the Commission’s power to approve a 


differentiated rate for low‐income customers of BC Hydro.  Specifically, BCOAPO submits that the 


Commission has the option of establishing a residential rate which incorporates relief for low‐


income customers, or alternatively of establishing low‐income residential customers as a discrete 


rate class (BCOAPO Argument, pp. 8‐29).  The jurisdictional issues were addressed in more detail in 


Section 2.2. While BCOAPO did not file a formal application with the Commission for lifeline rates, 


its Argument includes a “Lifeline Rate Proposal” which will be summarized under Intervenor 


Submissions. 
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As noted earlier in Section 2.2 of these Reasons, BC Hydro takes no position on the social value of 


lifeline rates, which it regards as an issue solely within the authority of the provincial legislature 


and states that its opposition is founded on the current Act.  BC Hydro submits that its proposed 


RIB rate structure does not unduly discriminate against low‐income customers for the following 


reasons: 


 


• the vast majority, 84 percent, of BC Hydro customers whose incomes are below the federal 
government’s Low‐Income Cut‐Off (“LICO”) will have lower annual bills under the RIB rate 
structure than under the otherwise applicable rate (Exhibit B‐7, BCOAPO 2.19.2), and there 
is no basis to believe that LICO customers are more likely to be large users of electricity.  
Even when LICO customers have both electric space and water heating (21 percent) the 
average consumption is 11,000 kWh per year, which is well below the break‐even threshold 
of 14,500 kWh per year (T2:189); 


• the evidence does not support the assertion that LICO customers’ end‐uses are more 
“essential” or, conversely, that just because a customer is below the LICO, he or she has no 
or even just fewer discretionary end‐uses.  Consumption of those LICO customers who 
consume over 14,500 kWh per year is driven by a diverse number of end‐uses, as it is for 
non‐LICO customers (T2:247).  For example, about 12 percent of LICO customers have a 
second refrigerator (T2:161), 27 percent of large LICO customers have a second refrigerator 
(T3:3030) and some LICO customers also have digital cable as well as hot tubs (T2:188); 


• since 96 percent of LICO customers consume less than 20,000 kWh per year, the most those 
customers would need to conserve, to offset an $80 per year bill impact, is about 1,000 kWh 
or only 5 percent of current annual consumption (T2:210—211).  In summary, BC Hydro 
submits that to the extent that LICO customers are relatively large users of electricity, they 
have relatively greater ability to conserve, and therefore to reduce bill impacts. 


  (BC Hydro Argument, pp. 46‐47) 


 


Regardless of the jurisdictional concern, and whether ‘lifeline” rates are “desirable” from a 


provincial policy perspective, BC Hydro submits that two practical issues would require resolution, 


the first being that in the absence of robust, verifiable information regarding low‐income eligibility, 


a ‘lifeline” rate would raise fairness and discrimination issues.  Considering that BC Hydro may have 


as many as 250,000 customers meeting the LICO definition, it is crucial that the eligibility and 


verification procedures are rigorously defined while not being overly rigid.  The second issue would 


be that, since 84 percent of LICO customers would receive lower annual bills under the RIB rate 
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structure than under the otherwise applicable flat rate structure, giving LICO customers a further 


benefit would increase discrimination and fairness issues vis‐à‐vis non‐LICO customers.  BC Hydro 


submits that the estimated loss of revenue from adopting a California style LICO program would 


range from $21 million to $30 million per year, which would need to be recovered from other 


ratepayers (BC Hydro Argument, pp. 48‐49). 


 


BCOAPO submits that if the Commission intends to approve a RIB rate structure for BC Hydro it 


should stipulate that low‐income households, defined as those with incomes at or below the LICO, 


will be eligible to be billed at the lowest step rate for all of their electricity consumption; and direct 


BC Hydro to design a program to administer a lifeline rate structure along the general lines of the 


California program and to file a proposal for a comprehensive lifeline plan in advance of an October 


2009 launch date for any approved version of the RIB and to integrate it into the new rate structure 


from the onset.  The plan should also include a proposal to provide relief to low‐income renters 


whose landlord is billed for their electricity consumption. 


 


BCOAPO further submits that while household heat, lighting, hot water and cooking fuel are 


essential for all households, low‐income people’s access to those essential end‐uses is in jeopardy 


and that the Commission has the jurisdiction and the capacity to take that into account when 


designing residential rates. 


 


Finally, BCOAPO submits that its proposed Step‐1 lock‐in plan would involve a far lower revenue 


shift than the $21 to $30 million cost estimate based on California’s experience which was provided 


by BC Hydro (BCOAPO Argument, pp. 36‐40). 


 


CEC supports BC Hydro’s submissions, and does not believe that information is available to 


establish rates based on income and would not support putting BC Hydro in a position where it had 


to collect such information as a basis for eligibility for such a rate, even if the Commission had the 


jurisdiction to implement such a rate (CEC Argument, p. 26). 
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Terasen submits that it is sympathetic to the desire of BCOAPO to improve the energy security of 


low‐income customers and notes that the RIB proposal results in favourable bill impacts for the 


vast majority of customers that BC Hydro has identified as low‐income customers.  Terasen further 


submits that even the minority of low‐income customers that can expect to see higher bills under 


the RIB proposal needs to conserve only a modest amount of energy to offset bill impacts 


associated with the RIB rate structure (Terasen Argument, pp. 7‐8). 


 


In Reply, BC Hydro is silent regarding the above specific BCOAPO “lifeline” rate proposal.  In 


reference to BCOAPO’s “essential” use argument, BC Hydro submits that there is no evidence on 


the record of the RIB proceeding upon which the Commission could conclude that any customer’s 


“essential” end‐uses are in jeopardy, with or without a RIB rate structure (BC Hydro Reply, p. 10). 


 


4.2.5  Other Options for Creation of Sub‐categories 


 


Other potential sub‐categories of the residential class that can be inferred from Letters of 


Comment, IRs, cross‐examination, and submissions were customer age, type of dwelling, and 


number of occupants, as well as other uses such as geothermal pumps and plug‐in vehicles.  


 


One such Letter of Comment expressed concern “that the proposed Residential Inclining Block 


Application will have a negative effect on the adoption and use of 'green' alternatives such as 


electric cars and heat pumps (when used in the winter months)” (Exhibit E‐36). 


 


BC Hydro submits that there simply is no cost basis for segmentation on the basis of personal 


characteristics such as age, or number of occupants, and relies on its “lifeline” rate jurisdictional 


argument in regard to such segmentation.  With respect to a “heat pump” rate, or a “dwelling 


type” rate, BC Hydro submits that there is no cost basis for such rates on the evidentiary record of 


the RIB proceeding, and that it has no basis upon which it could infer that there might be such a 


cost basis.  BC Hydro further submits that its evidence refutes the idea that the proposed RIB rate 


structure unfairly discriminates on the basis of such segmentation, or that such segmentation 


would be warranted.  Finally, regarding heat pump rates specifically, where the justification 
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presumably would be to discourage GHG emissions, BC Hydro submits that nothing in the UCA 


engages the Commission’s obligation to consider GHG emissions when setting rates (BC Hydro 


Argument, p. 49). 


 


The CEC agrees with BC Hydro that there has not been sufficient information put on the record in 


the RIB proceeding to support any other segmentation of the residential class.  With regard to the 


jurisdictional matters the CEC submits that GHG related considerations are within the 


Commission’s scope; accordingly, the Commission in setting the rates has the latitude to consider 


what it deems necessary but may avoid dealing with GHGs (CEC Argument, p. 27). 


 


Terasen submits that potential refinements to BC Hydro’s residential rate structure can and should 


be considered at a later date once BC Hydro has studied customer price response and the 


conservation benefit yielded by its proposed RIB rate structure.  Terasen further submits that BC 


Hydro should be directed to consider how residential rate design could help to address the 


prominent role space heating plays in contributing to system peak load and that further 


segmentation of the residential class merits further study (Terasen Argument, pp. 14‐15). 


 


Corix submits that it supports a residential inclining rate design concept that promotes 


conservation of energy but notes that BC Hydro’s RIB proposal is focused only on conservation of 


electricity.  Corix submits that its specific concern is that the RIB proposal has the potential to 


discourage consumers from choosing geo‐exchange energy systems for space heating and cooling 


instead of conventional thermal energy systems.  Corix further submits that this unintended effect 


would not be in the public interest and should be remedied by the Commission through a directive 


to BC Hydro to develop a special rate category for electricity consumption for geo‐exchange energy 


systems (Corix Argument, p. 1). 


 


By way of further explanation, Corix submits that geo‐exchange energy systems require the 


installation and operation of heat exchange and related equipment to access geo‐thermal energy.  


These systems are powered by electricity and therefore may add incremental electric load to that 


residence.  The relative cost of energy is a key factor for the consumer when choosing between a 
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geo‐exchange energy system and a conventional natural gas fuelled energy system (Corix 


Argument, p. 2). 


 


Finally, regarding BC Hydro’s submission that “it would respond to a directive from the appropriate 


authority to design and implement action to promote “good” uses of electricity”, Corix submits that 


the Commission has both the authority and good reasons to issue such a directive to BC Hydro in 


relation to the geo‐exchange energy choice issue (Corix Argument, p. 5). 


 


In Reply, BC Hydro submits that by seeking an order directing BC Hydro to develop a special rate 


Corix implicitly acknowledges that the record is inadequate to support a Commission order that 


would establish “geo‐exchange rates” at this time.  Furthermore, BC Hydro submits that the record 


does not support even the basic proposition that its proposed RIB rate structure will have any 


material effect on the use of such end‐uses; and that there is no evidence on what price would be 


required so as not to provide a disincentive for geo‐exchange end‐uses.  BC Hydro also points out 


that the relief Corix seeks requires the Commission to direct BC Hydro to address the question of 


fuel‐switching, and the use of rates to achieve fuel‐switching objectives.  BC Hydro submits that “a 


rate design hearing of one utility is a very poor springboard from which to embark upon an enquiry 


that squarely engages energy policy at the provincial level, and all utilities in the province.” and 


urges the Commission to reject the request (BC Hydro Reply, pp. 14‐15). 


 


Commission Determinations 


 


The Commission Panel notes that the RIB rate structure proposal is anticipated to be the first of a 


series of “conservation rate” applications BC Hydro will be bringing to the Commission over the 


next few years.  It is also mindful of the importance of customer understanding and acceptance.  


The Commission Panel is persuaded by the rationale for simplicity put forward by BC Hydro and 


accordingly accepts a simple two‐step inclining block rate structure as an appropriate initial 


design for a residential conservation rate.  The Commission Panel expects BC Hydro to continue its 


dialogue with its stakeholder and customer groups as part of its program to further refine its 


residential rate design, and to continue its review of other alternative structures including 
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seasonal, three‐step and CBL type rate structures. 


 


The Commission Panel has considered the evidence and submissions regarding differentiated rates 


for residential customers who use electricity for their space and water heating, and is persuaded by 


BC Hydro’s submissions and determines that electric heat customers are not unduly discriminated 


against as a result of a simple two‐step inclining block rate structure.  


The Commission Panel has also considered the evidence and submissions on regionally‐


differentiated rates and determines that there is insufficient evidence before it to justify any 


departure by BC Hydro from setting rates on the postage stamp principle. 


With regard to differentiated rates for low‐income residential customers, the Commission Panel 


has considered the extensive submissions of BCOAPO regarding differentiated rates but concurs 


with BC Hydro’s evidence that the vast majority of BC Hydro’s low‐income customers will be better 


off under a simple two‐step inclining block structure that is revenue neutral for the residential 


customer class than under the current flat rate structure.  Accordingly, BCOAPO’s request that that 


low‐income households, defined as those with incomes at or below the LICO, will be eligible to be 


billed at the lowest step rate for all of their electricity consumption is denied. 


After considering the submissions of BC Hydro and the Intervenors regarding other options for 


segmentation or special rates the Commission Panel determines that there is not sufficient 


evidence regarding the impact of the RIB rate structure on the use of geothermal pumps or plug‐in 


vehicles.  Accordingly, Corix’s request to develop a special geo‐exchange rate is denied. 


Furthermore, the Commission Panel finds that there is insufficient evidence upon which to order a 


segmented cost of service study of an electric heat sub‐class as requested by Terasen Utilities or a 


cost of service study that includes regional aspects as suggested by ESVI. 
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5.0  BC HYDRO’S PROPOSAL 


 


This Section will review the orders that BC Hydro seeks with respect the establishment of its 


proposed RIB rate structure.  It will review the impact of BC Hydro’s design principles on the rate 


itself and will consider whether the application of these principles yields a rate that is “just, 


reasonable and not unduly discriminatory” and if the application does not yield such a rate, 


determine what principles would yield such a rate.  In addition, the bill impacts on customers, 


including the ability to mitigate the impacts, and on conservation are considered.  


 


5.1  BC Hydro’s Proposal 


 


Orders sought 


 


In Appendix D of its Application BC Hydro sets out the specific orders it seeks from the Commission: 


 


• BC Hydro’s proposed RIB rate structure is approved, as applied for, effective October 1, 
2008; 


• For greater certainty, Rate Schedules 1101 and 1121 shall be amended and filed with the 
Commission on or before September 30, 2008 to show a Step‐1 rate of 6.28 cents/kWh; a 
Basic Charge of 12.38 cents/day; a Step‐1 Threshold of 1600 kWh per bi‐monthly Billing 
Period; and a Step‐2 rate of 6.98 cents/kWh; 


• New Rate Schedules 1151 and 1161, for those customers on exempt residential service, will 
be filed with the Commission on or before September 30, 2008 showing a flat rate of 6.55 
cents/kWh and a Basic Charge of 12.93 cents/day; and 


• On or before February 28, 2009 BC Hydro shall file Rate Schedules 1101, 1121, 1151 and 
1161 that are to be effective April 1, 2009, reflecting the Commission’s acceptance of BC 
Hydro’s proposed RIB rate structure, the revenue requirement then applicable to the fiscal 
year beginning April 1 2009, and any rate rebalancing rate changes effective April 1, 2009. 


  (Exhibit B‐1, Appendix D) 
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BC Hydro states that, at the time it made its Application, it was awaiting approval of an interim rate 


increase from the F09/F10 RRA and legislative changes regarding the 2007 RDA Decision, and was 


seeking approval of the design principles by which the current flat rate structure would be adjusted 


at first instance to the proposed RIB rate, and annually thereafter. Thus, the tariff sheets included 


in Appendix D showed per unit rates, for illustrative purposes only, that assumed that the rate 


rebalancing elements of the 2007 RDA Decision had been extinguished; that the F2009 rate relief 


sought in the F09/F10 RRA had been granted; and that the RIB rate was implemented in October 


2008 (Exhibit B‐1, p. 1‐14). 


 


BC Hydro submits that the specific relief it relief seeks “is primarily related to what it has referred 


to as its RIB "pricing principles".  The essential principles are the establishment of a 1600 kWh per 


bi‐monthly billing period "Step‐1 Threshold"; the establishment of a "Step‐1 rate" for consumption 


below the Step‐1 Threshold, increasing annually by inflation; and the establishment of a "Step‐2 


rate" for consumption in excess of the Step‐1 Threshold, calculated residually on a revenue neutral 


basis [viz for its residential customer class]” (BC Hydro Argument, p. 2). 


 


In addition, BC Hydro seeks a further order approving the revised tariff sheets at Attachment A to 


the Final Argument to account for its proposal regarding the optionality of general service rates (BC 


Hydro Argument, p. 99). 


 


At the Oral Phase of Argument counsel for BC Hydro submitted that the Commission should not 


“throw the baby out with the bathwater” and reject BC Hydro’s proposal outright, and pointed out 


that BC Hydro had placed 27 alternative scenarios before the Commission and urged it to select 


one (T6:859). 


 


5.2  BC Hydro’s Additional “Economic Efficiency” Tests 


 


BC Hydro states that while Bonbright’s rate design criteria are important, they do not provide 


sufficient guidance to develop specific rate structures that can send efficient price signals to 


residential consumers to promote economic conservation, without causing undue bill impacts or 
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other issues.  Thus, the assessment of a properly‐designed rate structure requires that alternative 


design elements within the two‐step inclining block structure be evaluated.  BC Hydro states that 


the basic eight rate design criteria do not account for the circumstances in which a new rate 


structure is introduced, and how a new rate structure ought to be assessed in light of those 


circumstances.  Finally, they do not provide guidance in assessing a particular inclining block rate 


structure.  


 


BC Hydro states that it developed the following tests to assess the performance of the proposed 


RIB rate structure against the economic efficiency criterion and that it calls them “tests” because it 


believes that to the extent possible any proposed RIB rate should satisfy each of them. BC Hydro 


qualifies ‐ “to the extent possible” ‐ because achieving them all to the highest degree possible 


would be impossible, and any RIB rate proposal that seeks to satisfy as many of the tests as 


possible will require trade‐offs between them. To the extent that these tests can all be satisfied by 


a specific RIB rate structure, without undue trade‐offs against each, BC Hydro believes that its RIB 


rate structure proposal will best satisfy the economic efficiency rate design criteria. Conversely, any 


proposed RIB rate that utterly fails on any one of the tests is not a rate structure that BC Hydro 


would readily endorse (Exhibit B‐1, p. 3‐2). 


 


BC Hydro describes its four “economic efficiency” tests as follows: 


 


1) no customer should see a rate decrease, to avoid providing disincentives to conservation;  


2) as many customers as possible should see the Step‐2 rate, to maximize the number of 
customers that have incentives to conserve; 


3) the differential between the Step‐1 rate and Step‐2 rate should be sufficiently large to 
provide a meaningful incentive for conservation; and 


4) the Step‐2 rate should be more reflective of, while not exceeding, the full cost of new 
supply (plus fixed costs), relative to the otherwise applicable flat rate, to incent more 
conservation than under a flat rate structure. 


  (Exhibit B‐1, pp. 3‐2, 3‐3) 
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BC Hydro submits that trade‐offs are required between these tests, and that none can be applied 


without compromising one or more of the others.  Nevertheless, BC Hydro considers that the “no 


rate decrease” test should be a pass/fail test, and that the limitation of the Step‐2 rate to an 


amount no greater than the cost of new supply should be a limiting principle (BC Hydro Argument, 


p. 18). 


 


The CEC submits that the four economic efficiency tests are not economic efficiency tests but 


rather “define design limits and objectives for how where and when to incorporate the efficient 


price signal into the residential rate structure” (CEC Argument, p. 13). 


 


5.3  Choice of Threshold 


 


BC Hydro states that a 1,600 kWh bi‐monthly Step‐1 threshold will result in about 60 percent of its 


residential customers seeing the Step‐2 rate in at least their high consumption billing periods. 


 


BC Hydro states that it chose the 1,600 kWh bi‐monthly Step‐1 threshold on the ground that it 


allows for a balanced rate design.  However, BC Hydro believes that a further reason to favour a 


1,600 kWh Step‐1 threshold is that it is close to the average residential customer consumption 


level, which is currently about 1,800 kWh per bi‐monthly billing period but drops to about 1,600 


kWh per bi‐monthly billing period when the largest five percent of customers are removed (Exhibit 


B‐1, p. 3‐22). 


 


BC Hydro stated that once it removed the outliers, being accounts with consumption between 


0 and 100 kWh per month and with greater than 10,000 kWh per month, the median consumption 


of the remaining accounts (99 percent of the total) was 762 kWh per month and the average 


consumption was 932 kWh per month (Exhibit B‐3, BCUC 1.4.7). 


 


B C Hydro stated that the threshold size was unrelated to the Heritage Contract and its policy 


witness testified: “The prospect of restructuring the residential tariff on the basis of an express 


allocation of the benefits of the heritage resources alone would have resulted in many more 
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development months, as it necessarily would have required BC Hydro's engagement with the 


provincial government throughout” (T2:124). 


 


BC Hydro stated that “There is no deliberate allocation of the benefits of the Heritage Resources 


among customers.  Instead, each customer receives an amount of Heritage Energy equal to the 


product of their individual load and the ratio of Heritage Energy to total domestic system load.  This 


construct has it roots in the Commission's 2003 report regarding the Heritage Contract ….The 


enquiry was primarily about the allocation between BC Hydro and its customers of the benefits of 


the Heritage Resources” (Exhibit B‐16, Panel 1.4.1). 


 


BC Hydro also stated that the 1,600 kWh bi‐monthly Step‐1 threshold was not chosen on a cost 


basis, and that while one of its design criteria is “fair apportionment of costs”, it believed that the 


proposed RIB rate structure achieved that objective, and that there is no basis in ratemaking or 


regulatory principle to subject every single element of a rate design to the eight rate design criteria 


(Exhibit B‐7, BCUC 2.74.1). 


 


BC Hydro addressed the issue of why the two‐step rate more fairly apportions embedded costs 


between large volume and small volume residential customers and stated that like most embedded 


cost of service studies, BC Hydro’s study only looks backwards at an historical period and 


“neglect[s] the important fact that BC Hydro has a fixed amount of low cost resources and its rates 


are increasing as it is forced to dilute those resources with higher cost new resources.  One fair way 


to allocate the existing resource among customers is to give each customer an equal share of those 


resources and apportion a disproportionate share of the new resource costs to larger users.  BC 


Hydro stated that its proposed RIB design effectively implements this allocation without causing 


unacceptable billing impacts” (Exhibit B‐7, BCOAPO 2.20.3). 


 


In a reply to a Letter of Comment, the Minister of Energy, Mines and Petroleum Resources stated 


“The Tier 1 step was set at approximately 10 percent below the average residential electricity use 


per month”.  The Minister concluded “The Province and BC Hydro are committed to achieving their 


energy efficiency and conservation goals while maintaining access to affordable electricity service 
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for all British Columbians” (Exhibit E‐5‐1).  BC Hydro explained that it provided the 10 percent 


statistic to the Minister “for information rather than as a driver for the Step‐1 threshold” (Exhibit B‐


7, BCUC 2.76.2). 


 


The second highlight from the 2007 Energy Plan entitled “A Strong Commitment to Energy 


Conservation and Efficiency” reads in part as follows: “Current average per household electricity 


consumption for BC Hydro customers is about 10,000 kWh per year.  Achieving this conservation 


target would see average electricity use per household decline to approximately 9,000 kWh per 


year by 2020” (Exhibit B‐1, Appendix B, p. 5), implies future use having to move to 90 percent of 


current levels.  


 


The following table compares certain metrics of a number of scenarios modeled by BC Hydro 


having different thresholds: 


 


Table 5.1 – Comparison of Various Threshold Levels 


Scenario #  Threshold 
(kWh) 


Worse‐off 
Break Point 
(kWh/yr) 


% Better/ 
Worse Off 


% Load 
Billed 


@ Step‐2 


% Seeing 
Step‐2 at 
least once 


Range of 
Estimated 


Conservation 
GWh/yr 


1  1,600  14,500  74/26  35  62  303‐316 


5  400  11,000  61/39  79  96  168‐168 


11  1,000  12,400  68/32  53  79  235‐240 


9  1,200  13,000  69/31  46  74  265‐265 


12  2,000  16,100  78/22  27  51  359‐359 


13  2,200  17,000  79/21  24  46  330‐387 


(Source: Exhibit B‐22). 
 
 
Of all Intervenors only BCOAPO comments specifically on the 1,600 kWh threshold, and submits 


“The RIB version offered by BC Hydro is not the appropriate one, should the Commission feel 


compelled to go down that road at all.  A preferable version would feature a 1,000 kWh per billing 


period threshold between steps” (BCOAPO Argument, p. 70) … “This will expose more customers to 
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the Step‐2 rate incentive to adopt DSM measures.  This would clearly facilitate the creation of a 


‘conservation culture’ which BC Hydro has indicated it is try[ing] to build” (BCOAPO Argument, p. 


62). 


 


In Reply, BC Hydro notes that BCOAPO’s proposal would result in a significantly diluted price signal 


and, to the extent that low‐income customers are more likely to consume less electricity, would 


adversely impact more low‐income customers compared to BC Hydro's proposal (BC Hydro Reply, 


p. 20).  


 


5.4  Customers who will See the Step‐2 Rate as Proposed 


 


In its Application BC Hydro estimates the percentages of its residential customers who will see the 


Step‐2 rate and the frequency: 


 


Table 5.2 – Percentage of Customers seeing the Step‐2 Rate at 1,600 kWh 


Customers that 
see Step‐2 Rate 


Percent of 
Customers 


All year 


Percent of 
Customers 


Mar‐Oct 


Percent of 
Customers 


Nov‐Feb 


Never  38  49  42 


Sometimes  37  26  6 


Always  25  25  53 


  (Source: Exhibit B‐1, Table 3‐4, Exhibit B‐3, BCOAPO 1.31.1) 
 
BC Hydro addresses its second economic test to maximize the number of customers that see the 


Step‐2 rate and notes that the choice of threshold determines the percentage of its residential 


customers who will see the Step‐2 rate in at least one of the six bi‐monthly bills they receive each 


year.  Setting a lower threshold causes more customers to see the Step‐2 rate, and also results in a 


lower differential between the Step‐1 and Step‐2 rates, which has the effect of diluting the 


conservation signal.  BC Hydro submits those customers who never see the Step‐1 threshold, are 


motivated to keep their consumption within Step‐1 through the presence of the second step 


(BC Hydro Argument, p. 19). 
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JIESC observes that “The effect of this policy is dramatic”, and that with Tier 2 rates moving over 


time to nearly two times those of Tier 1, the bulk of the burden of BC Hydro’s increases in revenue 


requirements will be borne by the 25 percent of its customers who will see Tier 2 prices regularly, 


while 38 percent of its customers will see lower increases (JIESC Argument, p. 6).  JIESC further 


observes that a rate that tells almost one‐half of its customers that rates will be fixed in real terms, 


when the costs of serving those customers are rising significantly faster than inflation, fails 


miserably in delivering the appropriate message (JIESC Argument, pp. 6‐7). 


 


5.5  Establishment of Pricing for Steps 1 and 2 


 


BC Hydro’s states that its proposal first sets the Step‐1 rate and Basic Charge, and then residually 


determines the Step‐2 rate, and that the pricing structure would be adjusted annually thereafter as 


follows: 


 


• increase the Step‐1 rate and the Basic Charge by the projected rate of inflation inherent in 
the revenue requirement applicable for the fiscal period beginning on April 1; and  


• increase the Step‐2 rate so that it allows BC Hydro to recover the residual residential 
revenue requirement for the fiscal period beginning on April 1 that would not be recovered 
by the Basic Charge and Step‐1 rate. 


  (Exhibit B‐1, p. 3‐9) 


 


BC Hydro addresses its first economic test that “No customer should see a rate decrease, to avoid 


providing disincentives to conservation” and states that it believes that the Step‐1 rate should be 


no less than the current flat rate in effect on March 31, 2008 (namely 6.15 cents/kWh) and that, 


assuming that its revenue  requirement increases will exceed general inflation in the near to 


medium term, the Step‐1 rate should increase by projected inflation, keeping it constant in real 


dollar terms.  To minimize the conservation disincentive for the residential customers who 


consistently consume at a level below the Step‐1 threshold requires, to the extent reasonably 


possible, that their rates do not decline, and preferably do not decline on an inflation‐adjusted 


basis (Exhibit B‐1, p. 3‐12). 
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CEC observes that this test ensures that for a substantial block of customers the price signal will be 


“poor” and submits that the test is “of limited value” (CEC Argument, p. 14). 


 


BC Hydro provided the following table of annual rate increases assumed in its 2007 Load Forecast 


in its 2008 LTAP: 


 


Table 5.3 


F2009  F2010  F2011  F2012  F2013  F2014  F2015  F2016  F2017  F2018 


6.6%  8.2%  6.5%  9.3%  0.2%  0.8%  4.0%  6.2%  4.5%  1.8% 


 
Source: Exhibit B‐28, Undertaking 7 


 


BC Hydro also stated that the annual inflation assumption underlying these nominal rate increases 


was 2.1 percent. 


 


Based on the above forecast of annual increases in revenue requirements and in inflation, BC 


Hydro provided the following table to illustrate how its design principles would impact its 


residential rates: 


 


Table 5.4 
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BC Hydro stated that in preparing the above table it made the following specific adjustments: 


 


• In F2013, F2014 and F2018, the RRA increase levels were less than the assumed rate of 
inflation.  In F2013, forecast sales growth was such that applying the RRA increase to the 
Basic Charge and the Step‐1 rate, would have resulted in a decrease in the Step‐2 rate in 
F2013 relative to F2012, so that for the purposes of responding to this undertaking, and 
consistent with the “test” that rate decreases should be avoided, BC Hydro kept the F2013 
Step‐2 rate at the same level as in F2012, and adjusted the Step‐1 rate to ensure revenue 
neutrality; while in F2014 and F2018 BC Hydro increased the Basic Charge and the Step‐1 
rate not by inflation but by the RRA increase, with the Step‐2 rate being calculated 
residually to ensure revenue neutrality; and 


• On the basis of an assumed long‐run incremental cost of supply of 12 cents/kWh (in $2008), 
the Step‐2 rate was capped at that amount, adjusted annually for inflation, in each of F2017 
and F2018 resulting in higher Step‐1 rates than would otherwise be the case in those years, 
to ensure revenue neutrality. 


  (Exhibit B‐28, Undertaking 7) 


 


BC Hydro addresses its third economic efficiency test that “the differential between the Step‐1 rate 


and Step‐2 rate should be sufficiently large to provide a meaningful incentive for conservation” in 


its Argument and states that the differential ranges from 7 to 11 percent in year 1, 18 to 33 percent 


in year 2 and 27 to 51 percent in year 3.  It does not define “sufficiently” or “meaningful” (BC Hydro 


Argument, p. 20). 


 


A number of Intervenors comment on BC Hydro’s proposal.  BCOAPO submits that Step‐1 increases 


should not necessarily be held back to the rate of inflation, and that under any scenario (except 


perhaps runaway inflation or “stagflation”), the differential between the Step‐1 and Step‐2 rates 


would widen (drastically, under some scenarios) and the impact of exposure to Step‐2 would 


increase rapidly (BCOAPO Argument, pp. 33, 70). 


 


JIESC takes great exception and submits that “By choosing a rate design that places the bulk of the 


burden of the increases in BC Hydro’s cost of service above the rate of inflation on the minority of 


customers who pay Tier 2 rates regularly, BC Hydro has designed a rate that will cause severe ‘rate 
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shock’ and unfairness for some customers.  The rate is also not nearly as effective as it could be if 


the rate increase were distributed more evenly” and “BC Hydro’s inclining block rate design is not 


delivering a conservation message in an efficient manner.  38% of BC Hydro’s customers will get the 


signal that the price of electricity is fixed in real terms for the next three years.  A further 37% will 


get the signal that BC Hydro’s rates are either close to fixed in real terms, or are increasing at 


somewhat more than the rate of inflation, and 25% of its customers will get a Tier 2 rate at all 


times, with associated bill impacts many times the rate of inflation” (JIESC Argument, pp. 5‐6). 


 


During the Oral Phase of Argument BCOAPO states that “it is unreasonable if the amount of pain 


inflicted on the customers on the receiving end is out of all proportion to the intended benefits of 


the rate structure.  That really goes to whether or not the measure which causes some 


discrimination is an appropriately‐calibrated tool to achieve the societal or regulatory objective.  So 


we say this proposal is unduly discriminatory because it is not a reasonably‐calibrated tool to 


achieve its societal objective of conservation.  The pain‐to‐gain ratio is so far off the scale that it is 


not an appropriate means.  And people have put to you various bill impacts that conveniently look 


only at the first year, or potentially the second year.  But we have seen projections on the record of 


where this is going, and we know that the impact is quite enormous” (T6:901). 


 


5.6  Establishment of the Step‐2 Rate Cap 


 


BC Hydro addresses its fourth economic test that “the Step‐2 rate should be more reflective of, 


while not exceeding, the full cost of new supply” and states that the most current information it 


has regarding the long run cost of new supply in British Columbia is from its F2006 Call for Tender 


(“CFT”), but that there is also considerable uncertainty regarding the future long‐run cost of new 


supply, and that it plans to conduct a further call for energy in F2009, which will likely yield a 


different levelized call price than the F2006  CFT price, which it currently uses as the best indicator 


of the long‐run cost of new supply in British Columbia. The results of the future call will not be 


known until the regulatory review of that process, including section 71 filings, are complete. 
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BC Hydro stated that it did not rely on a long‐run incremental cost study prepared for it by E3 and 


dated December 1, 2004 which was entered in evidence in the 2007 RDA, on the grounds that it 


was out‐of‐date (Exhibit B‐7, BCOAPO 2.44.1).  It filed a study by E3 concerning the use of marginal 


costs in ratemaking which stated: “Crucially, marginal costs can vary widely according to location 


and time…”  Marginal capacity cost of transmission or distribution may be low in locations where 


there is always available capacity, and high in other locations where capacity is often constrained 


(Exhibit B‐28, Undertaking 23, p. 5). 


 


BC Hydro stated that its best current estimate of the cost of new energy supply at the plant gate, 


grossed‐up for losses, is 8.27 cents/kWh.  This estimate excludes any incremental delivery costs of 


either transmission or distribution and comprises the weighted average levelized price from the 


2006 CFT of 7.36 cents/kWh (which is the Tier‐2 price for RS 1823), and the effect of grossing up for 


losses (Exhibit B‐3, BCOAPO 1.3.3). 


 


BC Hydro stated that making its current flat rate structure more efficient requires bringing the 


marginal energy rate closer to, but not greater than, the long‐run marginal cost of new energy 


supply.  Assessing any particular rate design against this principle requires the establishment of a 


marginal rate “ceiling” ‐ the rate that should not be exceeded by the marginal rate.  If BC Hydro’s 


residential tariff provided for the recovery of residential fixed delivery and customer costs through 


a mechanism other than the energy charges (the Step‐1 rate and Step‐2 rate in BC Hydro’s 


proposal) then establishing the marginal rate “ceiling” would be a simple matter: the “ceiling” 


would be the long‐run cost of new energy supply. 


 


However, BC Hydro stated that under its residential tariff structure the Basic Charge collects only 


about six percent of the total residential cost of service, and does not recover the residential fixed 


delivery and customer costs, which have to be recovered through the energy charge (there being 


no demand charge).  BC Hydro stated that this means that a “ceiling” rate that was based only on 


the long‐run cost of new energy supply would be set at an artificially low amount, resulting in a less 


efficient pricing structure than one which acknowledged that the energy charges were being used 


to recover more than simply energy costs.  BC Hydro estimated that about three to four cents/kWh 







93 
 
 


of the current flat energy charge recovers the residential fixed delivery and customer costs and 


stated that these costs ought to be added to the marginal cost of new energy supply for the 


purpose of establishing the marginal rate ceiling i.e. the rate which the Step‐2 rate should not 


exceed (Exhibit B‐7, BCOAPO 2.44.1). 


 


CEC and Terasen accept the principle that Step‐2 should be priced at the long range marginal cost 


of new supply (CEC Argument, p. 12; Terasen Argument, para 13). 


 


BCOAPO submits that BC Hydro has offered no evidence to support its assertion that the long term 


cost of resource smart projects or acquisitions from IPP projects is the marginal cost associated 


with marginal changes in the load.  BCOAPO notes that until 2016 BC Hydro’s long term supply 


acquisitions are largely being driven by the need to achieve the self‐sufficiency goals set out in the 


2007 Energy Plan and that domestic demand in the same period will be static, and submits that, 


since acquisition requirements and their timing appear to be relatively insensitive to marginal 


changes in demand, a price reflecting these acquisition costs does not equal BC Hydro’s marginal 


cost due to a change demand.  The price signal in the current flat residential rate is closer to the 


marginal cost consequences of marginal consumption changes than the Step‐2 price signal being 


proposed for RIB (BCOAPO Argument, pp. 43‐44).  BCOAPO submits that a “long run spot market 


forecast represents a reasonable estimate of BC Hydro’s long run marginal cost due to a marginal 


change in load , at least between now and 2016” (BCOAPO Argument, p. 47). 


 


In Reply BC Hydro submits that “BCOAPO [’s] argument in this section is utterly unsupported by any 


evidence from any witness qualified to opine on these matters” and cites Dr. Orans’ testimony as 


to why the short‐run cost of new supply is “a very confusing signal with lots of noise in it (T4:627‐


28)”, and using the long‐run full cost brings rate stability (BC Hydro Reply, p. 6). 


 


BC Hydro submits that statements made by BCOAPO in this regard should not be given any weight. 
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5.7  Impact on Customers 


 


A large number of IRs and questions during cross‐examination addressed the impact of BC Hydro’s 


proposal on its customers. 


 


Using its billing model BC Hydro provides the information summarized in Table 5.1 on the bill 


impacts to customers of its RIB rate structure proposal, on the assumption that customers make no 


changes to their electricity consumption levels upon the introduction of the RIB rate structure. 


 


BC Hydro points out i) that the estimated bill impacts are conservative in the sense that they over‐


estimate the degree to which customers will face adverse bill impacts.  This is because the 


estimated bill impacts do not account for any conservation measures that customers can take, and 


ii) its bill impact analyses did not reflect the decrease in  RS 1901 (the deferral account rate rider) 


from 2.0 percent on March 31, 2008 to 0.5 percent on April 1, 2008 (BC Hydro Argument, 


pp. 32‐33). 


Table 5.5 


 
  (Exhibit B‐1, Table 3‐1) 
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BC Hydro states that under its proposed RIB rate structure design, approximately 75 percent of 


residential customers (about 1.1 million) will face smaller overall bill increases with the RIB rate 


structure in place than would have been the case if the F09/F10 RRA rate increases were applied to 


the existing flat rate structure.  These customers consume up to approximately 14,500 kWh 


annually.  Thus the 14,500 kWh per year consumption can be viewed as the “breakeven” point, 


below which a customer is better off under the proposed RIB rate structure than under the flat rate 


structure, for the same F09/F10 RRA rate increases.  This breakeven point arises from the specific 


design parameters of BC Hydro’s proposed RIB rate structure, in particular the level of the Step‐1 


threshold, and the Step‐1 and Step‐2 rates. 


 


BC Hydro states that approximately half of these 1.1 million customers (which half collectively uses 


only 15 percent of residential load), have bi‐monthly consumption that is small enough that they 


are unlikely to see the Step‐2 rate in any billing period.  The remaining half of these customers will 


consume above the Step‐1 threshold in some billing periods, and hence will see the Step‐2 rate.  


However the bill impact of this higher priced consumption is more than offset by the consumption 


priced at the lower Step‐1 rate.  As a result, these customers are expected to have lower bills than 


they would have otherwise received under the flat rate structure with the F09/F10 RRA increases. 


 


Accordingly, BC Hydro’s proposed RIB rate structure will allow the Step‐2 rate, which is more 


reflective of BC Hydro’s long‐run marginal cost of new electricity supply, to be seen at some time 


during the year by half of the 1.1 million customers, promoting energy conservation through the 


higher price signal.  Yet at the same time their annual bill increases are mitigated, due to the design 


of the rate. 


 


BC Hydro considers the impact on the approximately 334,000 customers (some 25 percent of the 


total) whose consumption exceeds the “breakeven” point and states that on average, these 


customers use approximately 22,000 kWh annually, twice that of the average residential customer, 


and will pay the Step‐2 rate in every billing period, and will face larger bill increases than would 


have been the case under the flat rate structure with the F09/F10 RRA annual rate increases 


applied (Exhibit B‐1, pp. 4‐1 to 4‐3).
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5.7.1  BC Hydro’s Customer Bill Impact Test 


 


One of the mostly frequently addressed issues during the Hearing was BC Hydro’s Customer Bill 


Impact Test. 


 


BC Hydro characterizes its customer bill impact test as a “Material Adverse Bill Impact” test and 


states that it is based on two premises: 


 


• customer bill impacts as a result of rate restructuring alone should ideally be no more than 
10 percent per year; and 


• rate restructuring impacts are cumulatively additive to general rate increases (such as those 
applied for in the F09/F10 RRA). 


  (Exhibit B‐1, pp. 3‐2, 3‐3) 


 


BC Hydro observes that rate re‐structuring necessarily results in bill impacts that from a customer 


perspective are either favourable, or adverse, in the sense that they either result in lower or higher 


annual bills than under the existing flat rate structure, and that the degree to which a new 


proposed rate structure limits adverse bill impacts while still meeting to the highest degree 


possible the other basic rate design criteria is an important factor to consider in the assessment of 


that rate structure. 


 


BC Hydro states that its bill impact test is not strictly a pass‐fail test, and that the results of a bill 


impact analysis must be assessed in light of other design criteria and considerations, even if the 


proposed rate structure causes more than an annual 10 percent bill impact.  Annual bill impacts 


may be acceptable if absolute dollar increases in bills were nominal, or if small percentages of BC 


Hydro’s 1.5 million residential customers faced adverse bill impacts greater than 10 percent 


annually.  Such impacts would be acceptable because of the extremely wide distribution of 


residential consumption, and because of the difficulty of otherwise achieving the objectives of any 


RIB rate structure proposal under some of those scenarios.  
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BC Hydro considers the concept of “acceptable” and observes that “acceptable” is a qualitative 


assessment of what is reasonable in the circumstances, and as guided by regulatory precedent.  


Regarding the latter, BC Hydro believes that the Commission has generally accepted the 10 percent 


bill impact test since BC Hydro’s first rate design hearing in 1992 (Exhibit B‐1, pp. 3‐3, 3‐4). 


 


BC Hydro observes that there is a practical difficulty in using the two‐times rule when future 


revenue requirement increases are unknown, which, BC Hydro submits, weighs in favour of the 10 


percent test since its early development work on the RIB rate structure had taken place before the 


F2009 and F2010 revenue requirement increases were known. 


 


BC Hydro submits that an objective test – because it is transparent, and allows for modeling and 


analysis of rate design proposals – is necessary.  Further, because the 10 percent test is not bound 


to particular revenue requirement increases, it is a particularly suitable objective test.  Finally, and 


as shown in the following section, the use of an objective measure that is additive to revenue 


requirement increases, such as BC Hydro's 10 percent test, is consistent with regulatory practice by 


the Commission and other regulators (BC Hydro Argument, p. 28) 


 


BCOAPO submits “Although the two‐times rule has a good pedigree, we are content with a 10 


percent rate shock test, so long as it is used as an all‐in measure of acceptability of the hit on the 


customer’s bottom‐line.  Essentially, what BC Hydro’s approach does is to engross the 


measurement, for practical purposes, so that revenue requirement increases don’t count for rate 


shock purposes, but the new test operates as a “shock‐plus” standard” (BCOAPO Argument, p. 52). 


 


JIESC submits that “BC Hydro maintains this position, even though in present circumstances the 


result effectively sanctions cumulative increases of up to 60 percent over three years for some 


customers.  In our respectful submission, BC Hydro’s position on rate shock is in itself “shocking”, 


and amounts to little more than taking an established test that made sense in one set of 


circumstances, and improperly applying it to a different set of circumstances.  Moreover, it shows 


that BC Hydro is willfully blind to the extent of the harm it may inflict on some of its customers” 


(JIESC Argument, para. 4).
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CEC submits that while it does not take issue with BC Hydro’s 10 percent guide for its own 


proposals it does not believe the Commission should “adopt it as a determinative test” and 


counsels the Commission to “allow itself the latitude to make a subjective determination based on 


the evidence before it” (CEC Argument, p. 19). 


 


Terasen submits that bill impact should not be the only factor in designing rates, and urges the 


Commission to retain flexibility to consider all factors as the particular factual context demands, 


rather than making a “hard and fast” 10 percent or two‐times rule when it comes to bill impacts 


due to rate design.  The conservation objectives inherent in the RIB rate structure are also valid and 


ought to be given greater weight than bill impacts in these particular circumstances where the 


larger bill impacts are limited to a relatively small number of large‐consuming households (Terasen 


Utilities Argument, para. 26).  


 


BCSEA views a 10 percent RIB‐only guideline as one where a RIB rate structure application would 


not be dismissed on the grounds of unacceptable bill impact if the Commission were to find that 


the bill impact on segments of the residential class does not exceed 10 percent of what the bill 


would have been had the RIB rate structure not been proposed.  BCSEA stresses that the present 


RIB rate application occurs in the context of BC Hydro’s electricity prices being both relatively low 


and rising faster than the rate of inflation, and that a principle of simply combining the impact of 


the revenue requirement and a rate design to establish a number against which a single criterion 


(such as 10 percent) can be applied means that the faster the revenue requirement increases the 


less room there would be for rate design changes.  BCSEA submits that since the RIB rate structure 


proposal is aimed at acquiring a considerable amount of very low‐cost incremental conservation, 


the all‐in approach would reduce the ability of rate design improvements to achieve this goal, and 


there needs to be a bill‐acceptability metric applicable to the rate design separate from the 


revenue requirement.  BCSEA submits that a 10 percent RIB‐only guideline is reasonable and 


appropriate (BCSEA Argument, para. 27‐28). 
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In Reply BC Hydro submits that, RIB rate structure implementation issues aside, an objective bill 


impact test is a useful tool for the purpose of rate design and, in circumstances where revenue 


requirement changes are unknown a necessary one.  However, in no instance would it be 


determinative of whether bill impacts are acceptable, or not (BC Hydro Reply, p. 8). 


 


BC Hydro addresses the sections of BCOAPO and JIESC arguments regarding “rate shock” and bill 


impact and submits that BCOAPO incorrectly states, and the JIESC incorrectly implies, that BC 


Hydro proposes that the Commission should ignore the combined effect of revenue requirement 


and rate design‐induced bill increases.  BC Hydro says this issue is a “straw man” which it refuted in 


its response to BCOAPO 1.44.1, where it stated that, because in BC revenue requirement and rate 


design applications are invariably reviewed in different proceedings, it is necessary, and has been 


for a long time, to propose a bill impact test specific to the Application. “In this case BC Hydro has 


proposed a 10 percent bill impact test consistent with its previous rate design applications, but has 


shown how that would look in light of the F09/F10 RRA” (Exhibit B‐3, BCOAPO 1.44.1, cited at BC 


Hydro Reply p. 8). 


 


5.7.2  Mitigation 


 


BC Hydro states that the rationale for restructuring its residential rates is to employ price signals as 


part of an integrated strategy to encourage residential energy conservation, and that it plans to 


encourage conservation via implementation of an integrated DSM plan and enhanced customer 


services.  Conservation actions taken by customers will help to mitigate any bill impacts due to the 


introduction of the RIB rate structure (Exhibit B‐1, p. 4‐1). 


 


BC Hydro replied to a number of IRs concerning the Power Smart programs it had available and the 


levels of saving and the net cost to the residential consumer (Exhibit B‐3, CEC 1.6.1, JIESC 1.2.1, and 


Exhibit B‐7, BCUC 2.73.1).  BC Hydro listed a number of actions typical customers could take to 


reduce their consumption which would save 6,700 kWh per yr or $570/yr at Step‐2 rates at a cost 


of $2,500.  BC Hydro submits a customer who currently consumes about 32,000 kWh per year will 


experience a bill impact of the RIB rate structure in F2010 of $211 relative to the otherwise 
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applicable flat rate structure, and that this amount can be entirely eliminated by adopting these 


largely behavioural measures (BC Hydro Argument, pp. 32‐33). 


 


In Final Argument BC Hydro addresses the “no‐cost” and “low‐cost” conservation measures that 


low‐income customers can avail themselves of to reduce electricity consumption and minimize 


electricity bills.  BC Hydro cites its Low‐Income Strategy under which it has developed the “Power 


Smart for Low Income Households” program, which is expected to be operational in the fall of 2008 


and whose first element, namely Energy Savings Kits, is already underway with the distribution of 


about 9,000 free kits to low‐income customers targeted for the end of 2008.  BC Hydro estimates 


that the Energy Savings Kits will help electric heat and water customers to realize up to 740 kWh 


per year in electricity savings (BC Hydro Argument, pp. 61‐62). 


 


5.8  Conservation Impact 


 


BC Hydro anticipates that its residential customers will respond to the RIB rate structure’s price 


signal through a variety of actions, some of which will require limited or no customer investment 


while others will require customer investment that may be partially supported by BC Hydro’s 


Power Smart program incentives.  BC Hydro states that forecasting its residential customer demand 


response to electricity price changes is challenging given its history of relatively low and stable 


electricity prices, and that while the actual response to price increases will doubtless vary from its 


estimate the implementation of the RIB rate structure will provide it and its stakeholders with 


valuable experience regarding actual demand response to conservation price signals and “will 


inform future elasticity assumptions and subsequent rate development” (Exhibit B‐1, p. 4‐6). 


 


In light of its uncertainty in relation to anticipated conservation impacts, BC Hydro presents its 


conservation estimates as ranges, based on different price elasticity assumptions.  The range of 


elasticities used is based on assumptions which, given the lack of experience and empirical 


evidence in this jurisdiction, it considers reasonable and which come from published studies of 


measured price response results in other jurisdictions with relatively low rates and a winter system 


peak, similar to British Columbia.  In developing its net conservation estimates, BC Hydro assumes a 







101 
 
 


uniform elasticity for all consumption under the RIB rate structure.  This modeling method is 


referred to by BC Hydro as “Uniform RIB Rate Elasticity”.  The method also assumes: 


 


• customers begin to respond to the RIB rate structure when the rate is implemented; 


• elasticity of demand on the existing flat rate structure is estimated at ‐0.05 (that is, for each 
one percent increase in real price, usage declines by 0.05 percent); and 


• elasticity of demand for the proposed RIB rate structure is estimated at between ‐0.075 and 
‐0.15. 


 


Based on this method and its underlying assumptions, BC Hydro estimates that the net 


conservation effect of the RIB rate structure by F2010 to be between 204 and 500 GWh/year. 


 


BC Hydro states that an alternative approach to estimating the demand response to the proposed 


RIB rate is to reflect that greater price responsiveness of higher usage customers by applying a 


higher price elasticity to consumption over the Step‐1 Threshold and that it undertook a sensitivity 


analysis that applied a higher elasticity to users with bi‐monthly consumption above the Step‐1 


Threshold (using a range of elasticities between ‐0.075 and ‐0.15), and a lower elasticity of ‐0.05 to 


consumption below the Step‐1 Threshold. BC Hydro refers to this method as “Non‐uniform RIB 


Rate Elasticity”. 


 


Based on this method and its underlying assumptions, BC Hydro estimates that the net 


conservation effect of the RIB rate structure by F2010 to be between 217 and 523 GWh/year 


(Exhibit B‐1, pp. 4‐7‐4‐8). 


 


BC Hydro stated that it estimated that the reduction in peak demand caused by its lowest estimate 


of conservation of 204 GWh per year would be 38 MW and valued the peak saving at $3.9 million 


per year and the load reduction at $21 million per year (both amounts in $2010) (Exhibit B‐3, BCUC 


1.30.1; Exhibit B‐7, BCUC 2.55.1, 2.55.2). 
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BC Hydro stated that the price elasticities were recommended to it by Dr. Orans on the basis of his 


literature review of 105 peer‐reviewed papers on residential electricity demand (Exhibit B‐3, 


BCOAPO 1.8.1), and that, of the papers reviewed by Dr. Orans, four were in regard to studies most 


relevant to BC as a winter‐peaking region with relatively low and stable rates (Exhibit B‐3, BCUC 


1.28.1).  BC Hydro described its estimates of price elasticity as conservative and stated that they 


are more likely to result in underestimates rather than overestimates of incremental RIB rate 


structure‐induced conservation (Exhibit B‐3, BCOAPO 1.10.2, 1.18.0). 


 


Dr. Orans testified as to the nature of these savings:  


 
“So if B.C. Hydro moves towards efficient pricing, it will induce between 200 and 
500 gigawatt hours, is this range of estimates we've provided in this proceeding.  
Those gigawatt hours are produced from a total resource cost perspective at the 
bottom end of this curve.  They're essentially almost zero cost.  We're not asking 
to invest a bunch of money in incentives or new programs especially for this rate.  
So they are the lowest cost alternative, or lower than CFLs, program T stats 
[programmable thermostats], standby losses, et cetera.  So they come in here 
beneath everything else” (T2:269). 
 


 


BC Hydro set out its rationale for assuming that price elasticity is greater under the RIB rate 


structure as opposed to the existing flat rate structure by stating that when customers recognize 


that their unit price of electricity rises with consumption levels under the RIB rate structure, they 


are more inclined to conserve than when their unit price of electricity does not vary with 


consumption as under the flat rate structure. 


 


BC Hydro observed that, under any inclining block rate structure, lower‐usage customers will 


generally be less responsive than higher‐usage customers as they will see the Step‐1 rate as their 


marginal price of consumption, and, since the Step‐1 rate will provide a smaller rate increase than 


would the flat rate structure; this reduction in kWh consumed under the RIB rate structure will be 


less than under the flat rate structure.  This suggested that the RIB rate structure will lead to less 


conservation by lower‐usage customers than would be the case under a flat rate structure. 
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BC Hydro further observed that by the same token, under any inclining block rate structure, higher‐


usage customers will be generally more price responsive than lower‐usage customers and will see 


the Step‐2 rate as their marginal price of consumption and, since the Step‐2 rate will provide a 


larger rate increase than the flat rate structure would provide, the reduction in kWh consumed 


under the RIB Rate will be more than under the flat rate structure and the RIB rate structure 


produces greater conservation by them than would be the case under the flat rate structure. 


 


BC Hydro stated that as its higher‐usage customers account for more of the residential sales than 


its lower‐usage customers, it believed that the incremental conservation by higher‐usage 


customers can more than offset the lower levels of conservation achieved by lower‐usage 


customers and concluded that the RIB rate structure yielded a higher price responsiveness than a 


flat rate structure (Exhibit B‐1, BCOAPO 1.11.1). 


 


BC Hydro stated that the single most significant barrier to determining price‐induced conservation 


estimates for British Columbia is the lack of consumption data, whether at the disaggregated 


customer level or the aggregate system level, observed over a sample period with significant price 


changes.  Due to British Columbia’s history of stable, low rates, no such consumption data exist. 


 


In particular, for this RIB Application; BC Hydro does not have British Columbia‐specific time series 


data on which to estimate the conservation effect of a mandatory inclining block tariff.  Thus, it is 


difficult to precisely identify and accurately estimate price‐induced consumption changes in the 


province due to changes in a mandatory tariff.  In contrast, system level data for a state like 


California, with rapidly rising rates, can facilitate more accurate conservation estimation. 


 


BC Hydro stated that since there were no accurate conservation estimates based on British 


Columbia specific data, it worked with E3 to better understand elasticity and to identify elasticity 


studies of utilities that are comparable to BC Hydro and have a winter‐peak and low, stable rates.  


This work also included developing a better understanding of the conservation potential of rate 


structures in general and how that fits together with the conservation potential from non‐rate 


components of the DSM Plan to minimize “double counting” within conservation estimates (Exhibit 
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B‐3, BCUC 1.8.2). 


 


BC Hydro submits that the 2008 LTAP proceeding will provide a forum for the Commission and all 


Intervenors to test its elasticity assumptions and conservation modeling as those inputs will have 


relatively significant effects on the perspectives parties bring to BC Hydro's long‐term plans to 


ensure load‐resource balance, and further submits that “it would be prudent for the Commission to 


avoid making final, conclusive determinations in this proceeding regarding the price elasticities 


used by BC Hydro or how they are used. That is, the Commission can and should approve the RIB 


Application on the basis that under the “conservative but plausible” price elasticity estimates a 


material amount of conservation will be achieved, without giving a final view on whether the price 


elasticities or conservation models are appropriate generally or for other purposes” (BC Hydro 


Argument, p. 24). 


 


CEC submits that the Commission should avoid making a determination regarding price elasticity 


and “to approve the RIB on the basis that “conservative but plausible” price elasticity estimates 


result in a material amount of conservation” (CEC Argument, p. 17). 


 


BCSEA submits that “Because of the fact that the proposed RIB rate is an overwhelmingly cost‐


effective conservation measure nothing turns – in this proceeding – on intensive scrutiny of the 


elasticity numbers (BCSEA Argument, para.23). 


 


Commission Determination 


 


In Section 3 of these Reasons for Decision the Commission Panel determined that an inclining block 


rate structure was in the public interest and was the suitable rate structure for BC Hydro’s 


residential rate class and that October 1, 2008 was the appropriate time to implement it as a 


conservation rate for its residential customer class.  In Section 4 of these Reasons for Decision the 


Commission Panel determined that such rate structure should be a simple two‐step inclining block 


rate structure.
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In this Section the Commission Panel will consider whether BC Hydro’s particular design principles 


for such a rate structure are suitable and appropriate, and determine whether the application of 


the design principles yield rates that are “just, reasonable and not unduly discriminatory”. 


 


The Commission Panel has considered the evidence and submissions concerning BC Hydro's design 


principles, its four economic efficiency tests and its bill impact test. 


 


The Commission Panel agrees with CEC’s submission that BC Hydro’s economic efficiency tests are 


not economic efficiency tests but rather “define design limits and objectives for how, where and 


when to incorporate the efficient price signal into the residential rate structure” and does not 


consider them to be determinative in finding whether the proposed rate structure is just, 


reasonable and not unduly discriminatory. 


 


With respect to BC Hydro’s bill impact test the Commission Panel agrees with those Intervenors 


who submitted that the Commission should not endorse a “one size fits all” approach to “rate‐


shock” but should evaluate each application on its own merits.  In addition, as was noted in the 


Oral Phase of Argument by virtually all counsel, the Commission has a considerable degree of 


latitude in determining whether a proposed rate is fair, reasonable and not unduly discriminatory.  


Counsel for BCOAPO observes that there is no “red light” to go off when a rate crosses into “a zone 


that’s unfair, unreasonable or discriminatory” and that “essentially the question for the 


Commission is this: Does the structure pass the sniff test?”  The Commission Panel agrees. 


 


So far as BC Hydro's proposed principle of allocating its revenue requirement increases to Step‐1 


and Step‐2 rates, with all increases beyond inflation being applied to the Step‐2 rate, the 


Commission Panel has considered the evidence and submissions of how the application of BC 


Hydro’s principle of “annually thereafter” will affect Step‐1 and Step‐2 rates in the years from 


F2008 to F2018.  Exhibit B‐28 (Undertaking 7) shows that while revenue requirements increase 


cumulatively by 59 percent, Step‐1 increases from 6.15 cents/kWh to 7.59 cents/kWh (an increase 


of 23 percent ) while Step‐2 increases from 6.15 cents/kWh to 14.47 cents/kWh (an increase of 135 


percent).
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The Commission Panel is of the view that such a principle of allocation would result in a price signal 


being sent to those customers who never see Step‐2 that the cost of electricity was increasing at 


approximately one third (23 percent) of the actual rate of increase (59 percent), and to those 


customers who always see Step‐2 that the cost was increasing at more than two times (135 


percent) its actual rate of increase (59 percent) and that it would, as a result, yield a residential rate 


that was neither just nor reasonable.  Accordingly the Commission Panel determines that BC 


Hydro’s proposed RIB rate structure design principles yield a rate that is unjust and unreasonable 


and that it would not be in the public interest. 


 


The Commission Panel also notes BC Hydro's submission set out in Section 5.1 not to “throw the 


baby out with the bathwater” and reject its Application, but to choose a structure from among the 


many scenarios set out in the evidence. 


 


Accordingly the Commission Panel exercises its discretion to provide amended design principles 


that will, in its view, yield a just, reasonable and not unduly discriminatory rate, by adjusting the 


threshold, establishing a new cap for the Step‐2 rate, and setting guidelines for the adjustment of 


Step‐1 and Step‐2 rates “annually thereafter”, which is provided to BC Hydro on the condition that 


it incorporate the design principles and file tariff sheets that incorporate the said principles within 


14 days of Order G‐124‐08. 


 


In considering the Step‐1 threshold chosen by BC Hydro of 1,600 kWh per billing period the 


Commission Panel notes that there was very little in the way of theoretical underpinning for that 


choice offered by BC Hydro.  In addition the Commission Panel notes that, notwithstanding BC 


Hydro's first economic efficiency test, at that threshold almost 40 percent of BC Hydro's customers 


never see the Step‐2 rate. 


 


The Commission Panel notes as well both the Minister of Energy, Mines and Petroleum Resources’ 


letter citing the threshold at 10 percent below the average usage, and BC Hydro’s Rate Schedule 


1823, which sets individual thresholds at 90 percent of each customer’s baseline. 
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The Commission Panel considers that the removal of both high and low outliers (i.e. those who 


consume less than 100 kWh per month and those who consume more than 10,000 kWh per month) 


will correct for the highly skewed distribution caused by large users of electricity.  The Commission 


Panel considers that a residential threshold set at 90 percent of the median consumption (which is 


762 kWh per month) will be 1,350 kWh per two‐month billing period, will better reflect the typical 


residential use and will establish a fairer threshold.  The Commission Panel expects that this 


threshold reduction will cause materially more of BC Hydro's residential customers to see the Step‐


2 rate at least once a year. 


 


The Commission Panel has considered BC Hydro's proposal to cap the Step‐2 rate at an assumed 


long run incremental cost of supply of 12 cents/kWh (in $2008).  The Commission Panel will first 


consider a suitable referent for the Step‐2 rate and then consider what the referent should 


comprise and how it should be calculated.  


 


The only Intervenor who did not agree with BC Hydro's principle of basing the referent on the long 


run marginal cost of new supply was BCOAPO which argued that the referent should be a long run 


spot market forecast.  The Commission Panel agrees with BC Hydro's submission that BCOAPO's 


argument is unsupported by evidence.  The Commission Panel also gives considerable weight to SD‐


10, as it instructs the Commission when setting rates for BC Hydro to take self sufficiency into 


account.  In the Commission Panel’s view this indicates that the long‐run cost of new supply is the 


appropriate referent. 


 


The Commission Panel has considered BC Hydro's assertion that long run marginal cost comprises 


the cost of new supply, adjusted for line losses and a “gross up of three to four cents” per kWh and 


finds little evidence to support the gross up of three to four cents and none of it to be persuasive.  


The Commission Panel accepts the economic principle that marginal costs at a residential 


customer’s meter should include the marginal cost of transmission and distribution improvements 


and indeed that is what the Commission's System Extension Test (“SET”) guidelines suggest.  


However there are a number of issues to be addressed before the principle can be applied.  The 


first is that the RIB rate structure is a conservation rate intended to show existing customers the 
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cost of new supply and to offer an incentive to reduce consumption.  In these circumstances it is 


incorrect to show the existing customer the incremental cost of transmission and distribution.  The 


second issue is that those incremental costs, by their nature, vary by region and do not lend 


themselves to BC Hydro’s current policy of postage‐stamp rate making.  The third issue is that the 


Commission recently approved BC Hydro’s SET guidelines whereby transmission system 


improvements would only be considered for new customers “attaching with a load of 500 kVa or 


more” (2007 RDA Decision, p. 30), and it would appear unreasonable to ask an existing customer to 


pay something that is not being asked of a prospective customer.  Finally, concerning the marginal 


cost of distribution improvements, the SET itself ensures that any cost of attaching to the system in 


the excess of the embedded average cost of distribution is borne by the developer, and the 


Commission Panel is of the view that this largely eliminates the incremental cost of distribution 


from consideration.  


 


For all the reasons stated in the previous paragraph, the Commission Panel is of the view that a 


suitable cap for the Step‐2 rate is BC Hydro's current estimate of the cost of new supply at the plant 


gate which is currently 7.35 cents/kWh grossed up for line losses of 0.92 cents/kWh to yield 8.27 


cents/kWh at the residential meter. 


 


Concerning the administration of the design principles the Commission Panel does not believe it is 


appropriate at this time to look beyond the period covered by BC Hydro’s F2009/2010 RRA and 


accordingly includes in the conditional design principles an instruction that BC Hydro move its Step‐


2 rate from the present 6.15 cents/kWh to 8.27 cents /kWh in two equal stages on October 1, 2008 


and April 1, 2009.  In addition the Commission Panel includes in its conditional design principles an 


instruction that, when circumstances dictate, BC Hydro must file an application to change its 


estimate of the cost of new supply and to include in that application a proposal of how to phase in 


the change, so that the allocation of revenue requirement increases between the Step‐1 and the 


Step‐2 rates will be reviewed on a case by case basis each time BC Hydro makes an application to 


change its estimate of the cost of new supply. 
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The Commission Panel notes that the application of the conditional design principles will result in 


the Step‐1 rate being reduced from 6.15 cents/kWh to 5.98 cents/kWh, which would appear to 


violate BC Hydro’s first economic efficiency test that no customer see a rate decrease, and 


reiterates its view that bill impacts must be viewed on a case by case basis.  The Commission Panel 


does not consider that the reduction that could result from its Order G‐124‐08 will send erroneous 


price signals to BC Hydro’s low usage customers or otherwise encourage consumption.  The 


Commission Panel also agrees with BC Hydro that its larger use cohort of customers who will see 


larger bills under almost any form of RIB rate structure, will have the ability and the capacity to 


reduce their consumption and, through conservation, mitigate the impact on their bills. 


 


The Commission Panel recognizes that its determinations in Section 4 were made on the basis of 


comparisons of BC Hydro’s proposed RIB rate structure (and the application of its design principles) 


with BC Hydro’s current flat rate structure.  The Commission Panel has carefully considered the 


impact of its conditionally approved design principles on the determinations it made in Section 4 


and has concluded that the application of its conditionally approved design principles will result in 


BC Hydro establishing the Step‐1 rate residually on April 1, 2008 6.3 cents/kWh more or less while 


it increases Step‐2 to 8.27 cents/kWh, and that this will not exacerbate the impact on any of the 


sub-categories considered in Section 4 and indeed has concluded that its conditionally approved 


design principles will, in all 10 instances set out in Table 4.5, to some degree ameliorate the impact. 


 


The Commission Panel has considered the evidence concerning the conservation impact of the RIB 


rate structure and agrees with BC Hydro that the uncertainty of the estimates should not cause 


rejection of the proposal.  The Commission Panel is satisfied that a material amount of 


conservation will be achieved as a result of the introduction of a RIB rate structure and considers 


that the impact of the conditional design principles will not be dissimilar to that of BC Hydro’s 


Scenario #9 (which had a threshold of 1,200 kWh) presented in Exhibit B‐22, and that it should yield 


conservation in excess of the 265 GWh in a full year. 
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6.0   MISCELLANEOUS MATTERS 


 


6.1  Revenue Neutrality 


 


BC Hydro discusses revenue neutrality of the inclining block rate and states that it understands 


“revenue neutrality” to mean, at a high level, and in the context of this application, that BC Hydro 


will be held substantially financially harmless from the introduction of the RIB rate structure and, in 


consequence, other customer classes will also be held harmless.  BC Hydro distinguishes between 


revenue neutrality on a forecast basis, for the purpose of setting the RIB pricing, and revenue 


neutrality on an actual, or after‐the‐fact basis (Exhibit B‐1, p. 4‐9). 


 


BC Hydro has designed its RIB rate structure to be revenue neutral on a forecast residential class 


consumption basis.  In particular, the RIB rate structure pricing for a fiscal year (commencing on 


April 1) is calculated on the basis of the forecast revenue from the residential class for that year.  


Going forward, where the BCUC issues final revenue requirement orders in respect of a fiscal 


period, BC Hydro would use the underlying revenue and load forecasts from the BCUC orders to 


establish the annual Step‐2 Rate. 


 


Under this approach both the proposed and the conditional RIB rate structures would be revenue 


neutral, in the general sense, because they account for load and revenue forecasts net of demand 


response.  They account for the expected response to the rate structure because BC Hydro’s load 


forecast after DSM includes, as an implicit part of the DSM savings estimates, the impact of new 


rate structures. 


 


BC Hydro states that there are also significant after‐the‐fact considerations that arise from the 


differences between forecast load and revenue and actual load and revenue.  If the RIB rate’s 


marginal rate (the Step‐2 Rate) is higher than the marginal short run cost of energy (which BC 


Hydro forecasts to range between US$30 and $US83 in F2008/09 at Mid‐C), it will earn less (more) 


net income when the actual load is below (above) the forecast load. 
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Thus a RIB rate structure could introduce income volatility that BC Hydro has not experienced 


under the residential flat rate structure.  This issue is addressed in the F09/F10 RRA, in which BC 


Hydro has requested an amendment to the Non‐Heritage Deferral Account, to allow it to capture 


differences between forecast and actual cost of energy arising from the differences between 


forecast and actual load (Exhibit B‐1, p. 4‐12). 


 


The only Intervenor to comment on the revenue neutrality aspect of BC Hydro’s proposal is CEC, 


which submits that if BC Hydro’s forecasts of the impact of conservation are understated it will 


receive less revenue from its Residential class, which under‐recovery it proposes to defer and 


collect by way of a Rider from all customer classes.  CEC submits that this would contravene the 


UCA as amended, and submits that any under‐collection of RIB revenue should be “captured or 


paid for by the residential customer class” (CEC, Argument para. 2). 


 


In Reply, BC Hydro submits that the relief CEC seeks is “not available in this proceeding” (BC Hydro 


Reply, p. 29). 


 


Commission Determination 


 


The Commission Panel will make no determination in this regard.  The issue of what costs or lost 


revenues BC Hydro should defer and how it should recover them is outside the scope of this 


proceeding, and belongs, rather, in a revenue requirements application.   


 


6.2  Administration 


 


In its Application BC Hydro makes several references as to how the process of restructuring 


residential rates might evolve, and states that it will continue to work with its external stakeholders 


to consider innovative rate designs with potential to contribute to BC Hydro’s conservation 


objectives (Exhibit B‐1, p. 1‐12).  BC Hydro testified that future developments of the RIB rate 


structure might include the introduction of seasonal thresholds and/or rates and a three step rate 


(T2:193).
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BC Hydro submits that the RIB rate structure proposal is the first step on a path of residential rate 


restructuring.  Within the next few years, BC Hydro expects to begin deploying Smart Meters and 


introducing TOU rates at least on an optional basis.  BC Hydro provided a draft timetable in this 


respect in response to a question from the Commission Panel (Exhibit B‐28, Undertaking 17).  BC 


Hydro anticipates an annual compliance filing a few months in advance of April 1 of each year.  


 


By “compliance filing” BC Hydro means that it would not be seeking a Commission order; rather, it 


would be filing the tariff sheets reflecting the pricing for the following year in accordance with the 


Commission order establishing the RIB rate structure pricing principles.  BC Hydro believes that 


each such compliance filing ought to be accompanied by a summary report confirming: the correct 


application of the pricing principles; that the Step‐2 Rate does not exceed the long‐run cost of new 


supply; that bill impacts continue to remain within whatever limits the Commission prescribes in a 


decision approving the rate; and that the RIB rate structure pricing remains consistent and 


integrated with any other residential rate alternatives that have been approved or are pending 


approval. If those conditions are not met, or the pricing principles for any other reason produced a 


perverse result, BC Hydro would, instead of making a compliance filing, apply for an order allowing 


a variance from the pricing principles. 


 


Illustrations of potential variances are shown in Exhibit B‐28, which projects RIB rate structure 


pricing ten years into the future on the basis of three different revenue requirement rate increase 


scenarios.  Whether the annual filing was a compliance filing, or whether it was an application 


seeking a variance of the pricing principles, BC Hydro observes that it would copy RIB rate 


Intervenors with the filing.  In this manner BC Hydro believes that the “likelihood of the RIB rate 


running amok is non‐existent,” and that the likelihood of successfully integrating it with future 


residential rate applications is maximized (BC Hydro Argument, pp. 50‐51). 


 


Terasen submits that the proposed RIB rate structure is sustainable and that the variations that 


might occur from the normal RIB rate setting process can be readily accommodated.  Terasen 


submits that potential refinements to BC Hydro’s residential rate structure can and should be 


considered at a later date as more is learnt about customer price response and the conservation 
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benefits yielded by the proposed rate structure, and that BC Hydro should be directed to consider 


how residential rate design could help to address the prominent role space heating plays in 


contributing to system peak load (Terasen Utilities Argument, para. 40‐41). 


 


ESVI submits that the Commission direct BC Hydro to make a full application for the F2011 RBI rates 


and consequent years, rather than BC Hydro’s proposed “compliance filing”, which would ensure 


that not only BC Hydro, but also the Commission  and all Intervenors would be able to re‐consider 


the RIB principles (including pricing principles), to evaluate the potential relationship of the RIB to 


non‐rate DSM programs (including regional DSM programs) and to integrate RIB with the Smart 


Meter Infrastructure (ESVI Argument, p. 1).  


 


In Reply, BC Hydro states that despite its proposed elements of an annual RIB rate filing, where no 


party's rights to make submissions to the Commission on such filings, whether as compliance filings 


or seeking relief, would be compromised, ESVl asks for a formal review prior to the F2011 rates 


coming into effect (a little more than a year from now).  BC Hydro submits that ESVI’s request 


should be rejected on the grounds one year is too soon, and that any fixed timeline imposes an 


unnecessary degree of inflexibility into what already promises to be a full regulatory agenda (BC 


Hydro Reply, p. 15). 


 


Commission Determination 


 


The Commission Panel has in Section 5 determined that BC Hydro can only adjust the Step‐2 cap by 


way of an application to the Commission.  Accordingly it sees no point in directing when BC Hydro 


should make such an application.  The Commission Panel notes that Smart Meters are to be 


installed at all BC Hydro’s residential customers’ premises by the end of calendar 2012, which 


suggests that April 1, 2013 would be a suitable date for BC Hydro to roll out a new suite of 


residential rate structures.  The Commission Panel considers that BC Hydro should have the 


flexibility to introduce any amendments that experience and further consultation might suggest are 


required by its RIB rate structure in the April 2011 timeframe.
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6.3  Exemptions and Miscellaneous Matters 


 


6.3.1  Proposed Exemptions 


 


BC Hydro proposes that its RIB rate structure will be mandatory for all residential customers, 


except as noted below: 


 


• residential customers in Rate Zone II who are already on an inclining block rate with the 
Step‐2 Rate set to reflect the (typically) higher cost of supply in Rate Zone II; 


• customers in the Bella Non‐Integrated Area (“NIA”), who were exempted by the 
Commission from an inclining block rate structure by Order No. G‐171‐07.  Instead of being 
transferred to the proposed RIB rate structure, Bella NIA customers would be transferred to 
a proposed exempt residential rate ‐ RS 1151 ‐ which would have the same flat rate 
structure that Zone I residential customers are on today.  The new exempt rate RS 1151 
would be subject to the across‐the‐board rate changes resulting from revenue requirement 
and any rate rebalancing increases; 


• customers designated as farm accounts under the existing residential rate RS 1101 who will 
be transferred to the proposed exempt residential rate RS 1151.  Conservation rates for 
farm customers will be reviewed when conservation rates for small commercial customer 
classes are reviewed; 


• selected residential customers who in November 2006, began a year‐long Conservation 
Research Initiative (“CRI Pilot”) to pilot time‐of‐use rates and smart meters under rate 
schedules RS 1141, RS 1142, RS 1143, RS 1144 and RS 1145.  The CRI Pilot was extended one 
year, to the end of October 2008, with adjustments to peak hours and with the introduction 
of critical peak pricing and load control components.  At present, there are approximately 
1,700 BC Hydro customers enrolled in the CRI Pilot of which approximately 1,300 are on 
time‐of‐use rates and the balance on rate RS 1101 as a control group.  The control group is 
proposed to be transferred temporarily to the proposed exempt residential rate RS 1151 
until the end of the CRI Pilot.  Should the CRI Pilot not be extended beyond October 2008, 
BC Hydro will transfer all customers to the new RS 1101 rate (the RIB Rate Schedule 
proposed in the Application); and 
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• residential E‐Plus customers, where the E‐Plus account will continue to be billed as a flat 
rate with average residential class increases applied.  BC Hydro states that the rate 
structure proposed in this application is meant to be applicable only to the non‐E‐Plus 
account. 


  (Exhibit B‐1, pp. 1‐12 ‐ 1‐13) 


 


BC Hydro addressed the exemption for farms and stated that given the dual residential and 


commercial nature of farms under the residential service, it had proposed to exempt farms from 


the RIB rate structure, and noted that in its 2007 RDA Decision, Order G‐130‐07, the Commission 


had noted that farms receive service under several different rate classes and had directed BC Hydro 


to develop a rate strategy for agricultural customers.  Accordingly, BC Hydro stated that it intends 


to review conservation rates for farm customers at the same time as it reviews conservation rates 


for small commercial customers (Exhibit B‐3, BCUC 1.4.3). 


 


No Intervenor took issue with BC Hydro’s proposed exemptions. 


 


6.3.2  Optionality to choose the Small General Service Rate Schedule  


 


BC Hydro notes that an important issue raised in the IR process was the extent to which residential 


customers to whom the RIB rate structure would be applicable could, under the current Electric 


Tariff, opt out, and take service under a general service rate (RS 1220, 1200, 1201, 1210 and 1211 


).In light of that concern, and because the Electric Tariff is not as clear on the “optionality” of 


general service as it could usefully be, BC Hydro has proposed that such a right be expressly 


eliminated, in a manner that closely reflects current customer rights to take general service as an 


alternative to residential service. In particular: 


 


• customers eligible for residential service would in general have no right to elect general 
service as an alternative to residential service.  While the right to choose general service 
may in theory currently exist under the Electric Tariff, it has not been a right exercised by 
the vast majority of residential customers given the higher average rates under that service 
compared to residential service; 
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• where customers have had the right to elect general service, and have exercised that right 
because it has been economical to do so, BC Hydro proposes they continue to have that 
right.  Thus, farm customers and common use customers would have the right to take 
general service as they currently have; and 


• in the case of home‐based businesses, residential service is not available on a single meter 
where the business meets the criteria of commercial use.  BC Hydro's proposal is to allow 
such businesses to choose general service (> 35 kW), but to otherwise make residential 
service mandatory.  


 


BC Hydro appends the tariff amendments that would effect these proposals to its Final Argument 


as Attachment A (BC Hydro Argument, pp. 51‐53). 


 


No Intervenor took issue with BC Hydro’s proposal. 


 


Rate Schedule 1121 


 


BC Hydro states that the All‐Purpose Multi‐Residential rates RS 1131 and RS 1133 were transferred 


to its Multiple Residential Service RS 1121 effective April 1, 2008 in accordance with the 2007 RDA 


Decision, and that under that rate schedule, customers are charged the Basic Charge per single‐


family dwelling.  In the Application, BC Hydro proposes that the RS 1121 be allotted a Step‐1 


threshold proportional to the number of single‐family dwellings for each account (Exhibit B‐1, p 1‐


13), and gave an example for rental apartment buildings on RS 1121 that do not have separate 


meters for each rental unit, the Step‐1 threshold will be multiplied by the number of units, so that 


if there are eight rental units, the Step‐1 threshold for the building as a whole will be 8 x 1,600 kWh 


per bi‐monthly period (Exhibit B‐3, ROMSBC 1.4). 


 


BC Hydro addressed common area usage in such establishments and stated that for a residential 


building on RS 1121 that does not have separate meters for the common use facilities in the 


building, BC Hydro will be unable to differentiate between whether the energy is being consumed 


by residential units, or the building plant. 
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As set out in section 4.4.1 of the Terms and Conditions in BC Hydro’s Electric Tariff, a premise with 


more than two Single‐Family Dwellings has the option of providing for electricity used in common 


areas to all tenants to be metered through a separate meter.  The separate meter could be charged 


under RS 1121 or any of RS 1200, 1201, 1210, 1211 or 1220 (Exhibit B‐3, ROMSBC 1.5). 


 


ROMSBC submits that BC Hydro’s proposed RIB rate structure will place rental building owners in 


an untenable position, since owners of apartment buildings cannot realistically influence tenants 


who consume the electricity for which the owners pay to reduce their consumption, since the cost 


of electricity is invisible to them as it is included in their rent, and since the owners cannot use price 


increases – the foundation of the RIB rate structure – as the incentive for their tenants to change 


their consumption behaviour (Exhibit C3‐5, p. 2). 


 


BC Hydro addresses ROMSBC’s concerns, and states that while ROMSBC did not specify the service 


it had in mind, the reference to a lack of individual apartment metering makes it reasonably clear 


that it had RS 1121 service in mind.  BC Hydro estimates that only a very small proportion of MRS 


accounts will, under its proposal, have higher bills under the RIB rate structure than under the 


otherwise applicable flat rate, and submits that ROMSBC concerns are, in light of BC Hydro's 


specific proposal, groundless (BC Hydro Argument, p. 56). 


 


Commission Determination 


 


The Commission Panel accepts BC Hydro’s proposed exemptions.  The Commission Panel does not 


consider that RS 1121 should be exempted from the application of the RIB rate structure.  The 


Commission Panel also accepts BC Hydro’s proposed amendments to its Terms and Conditions. 


 


The Commission Panel’s acceptance of both the proposed exemptions and the proposed 


amendments is conditional on BC Hydro’s compliance with paragraph 1 of Order G‐124‐08. 
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6.4  Basic Charge and Minimum Charge 


 


BC Hydro proposes no change to the Basic Charge or to the Minimum Bill.  The Basic Charge will be 


12.38 cents per day and the Minimum Bill will continue to be the Basic Charge (Exhibit B‐1, 


Appendix D, p. 5). 


 


BC Hydro stated that it introduced the Basic Charge in March 1977, and that its purpose is to 


recover a portion of the customer related costs allocated to the residential class.  BC Hydro stated 


that it was not able to ascertain the original cost basis for the charge and that since 1977 it has 


increased by general rate increases (Exhibit B‐3, BCUC 1.19.5). 


 


BC Hydro stated that it introduced a minimum charge in April 1964 with its first residential tariff 


but that it did not have any records that provide the cost basis for the original minimum charge.  


The initial minimum charge was $1 per month.  BC Hydro assumes that in accordance with most 


tariffs, a minimum charge allows for the recovery of some portion of customer related fixed costs. 


 


On April 1, 1982 the minimum charge was revised to be the Basic Charge per period.  Again, BC 


Hydro can find no documents that provide a rationale for this change.  The Basic Charge has since 


been increased by the amount of any general rate increase as approved by the Commission (Exhibit 


B‐5, BCUC 2.79.1). 


 


BC Hydro stated that the fully allocated cost of providing distribution service was $198.51 million 


per year (35.22 cents per residential customer/day) while the fully allocated cost of providing 


customer billing and support service was $29.53 million per year (5.22 cents per residential 


customer/day) (Exhibit B‐3, BCOAPO 1.4.2).  


 


Dr. Orans testified that “nobody charges the full amount of fixed costs as the basic charge, because 


it's potentially regressive to very small users” (T5:802), and BC Hydro testified that “It doesn't really 


send a price signal with respect to efficiency.  So in that scenario, it would be better to have it at 


zero” (T5:804). 
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With respect to the Minimum Charge BC Hydro testified “So, given that it doesn't really send a 


price signal to customers, it's really meant as a revenue stability mechanism ...There's really no 


policy reason why we would be opposed to making changes around it” (T5:805). 


 


BC Hydro addresses the Basic Charge in Argument and submits that by increasing it to recover 


more, or all, of BC Hydro's fixed distribution and customer costs to supply the residential class 


would have significant bill impacts on low usage customers, and would require a variation of its 


proposed pricing principles to maintain an inclining block rate, while decreasing the Basic Charge 


would allow for a more effective conservation rate, but would increase bill impacts for larger users 


(under BC Hydro's pricing principles) and would diminish the relationship between the Basic Charge 


and fixed costs, and that on balance, it would prefer at this time not to make changes to the Basic 


Charge or the application of its pricing principles to it.  


 


In addition BC Hydro looks forward and sees the potential value of maintaining the Basic Charge, so 


that it might increase it rather than the Step‐1 Rate, in circumstances where the application of its 


pricing principles would increase the Step‐2 Rate to such an extent that adverse bill impacts 


became of greater concern. 


 


BC Hydro addresses the implicit proposals either i) to de‐couple the Minimum Charge from the 


Basic Charge and increase it to $10 to $20 per month, or ii) to eliminate the minimum charge 


altogether and submits that it does not support either proposal because i) of the bill impacts on 


small customers, and ii) inactive accounts that are still connected to BC Hydro's system still impose 


a small cost on BC Hydro. 


 


CEC is the only Intervenor to comment on the Basic Charge and the Minimum Charge and submits 


that it does not believe that a compelling case has been made to amend either the Basic Charge or 


the Minimum Charge (CEC Argument, para. 3.4). 
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Commission Determination 


 


The Commission Panel is of the view that BC Hydro did not pay adequate attention to the 


interaction of the Basic Charge with its proposed RIB rate structure.  The evidentiary record clearly 


shows the material impact that the Basic Charge can have on the apparent cost of energy and the 


establishment of the Step‐1 and Step‐2 rates in its proposal.  While this is unfortunate it does not 


detract from BC Hydro’s efforts in this regard.  With very little evidence in front of it, the 


Commission Panel will not direct BC Hydro to amend its proposed Basic Charge.  The Commission 


Panel is persuaded by BC Hydro’s observation in its Argument that the Basic Charge may have a 


role to play in future years’ rate design and that retaining it at its present level and in its present 


form may be beneficial.  The Commission Panel directs BC Hydro to address the role of its Basic 


Charge in its next residential rate design application. 


 


So far as concerns the Minimum Bill, the Commission Panel will not direct BC Hydro to amend its 


proposed Minimum Charge.  In its next RIB application BC Hydro should consider whether the 


Minimum Bill should more accurately reflect the cost of remaining attached to the system during 


periods of very low consumption or dormancy  
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐124‐08 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


Application by British Columbia Hydro and Power Authority (“BC Hydro”) 
2008 Residential Inclining Block Application (“RIB Application”) 


 
 


BEFORE:  A.J. Pullman, Panel Chair 
  R.J. Milbourne, Commissioner  August 28, 2008 
  L.A. O’Hara, Commissioner 
 


O R D E R 
 
WHEREAS: 
 
A.  On February 26, 2008 BC Hydro filed an application with the Commission, pursuant to sections 58 to 61 of 


the Utilities Commission Act (the “Act”), for the review and approval of a new, two‐step, inclining block rate 
structure for its residential customers (the “RIB Application”); and 


 
B.  The RIB Application contains a proposed restructuring of rates to BC Hydro’s residential customers.  The 


objective of the proposal is to encourage additional electricity conservation, a goal that was prescribed in 
certain Policy Actions to the 2007 Energy Plan released by the provincial government on February 27, 2008; 
and 


 
C.  Specifically, BC Hydro aims to start contributing to the 2007 Energy Plan’s 2020 conservation goal, to 


accelerate customer awareness of the increasing cost of electricity, and to gain experience with residential 
customer demand response to rates in order to inform future rate design proposals; and 


 
D.  The RIB Application is revenue neutral on a forecast consumption basis at the residential class level.  The 


proposed two‐step rate has the Step‐1 Threshold set at 1,600 kWh per bi‐monthly billing period and under 
the threshold, customers pay a lower per unit rate for electricity consumption.  The Step‐2 Rate would be set 
annually and calculated residually, that is based on the amount that is necessary to allow the recovery of 
revenue requirement of the residential class, less the amount generated by the Step‐1 Rate and the Basic 
Charge, which BC Hydro proposes to increase at its forecast of inflation.  The Step‐2 rate would be capped at 
the cost of new energy supply and incremental transmission and distribution delivery costs; and 
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E.  BC Hydro seeks orders that approve (i) the design principles by which the current flat rate structure would 
be adjusted at first instance to the proposed RIB rate, and annually thereafter; (ii) amendments to Rate 
Schedules 1101 and 1121; (iii) creation of new Rate Schedules 1151 and 1161; and (iv) revised tariff sheets 
related to the Terms and Conditions of the General Service rates; and 


 
F.  Specifically BC Hydro seeks, on the assumptions that the RIB rate structure would be approved on or before 


August 30, 2008 for implementation on October 1, 2008 and that the April 1, 2008 interim approval of BC 
Hydro’s F2009 revenue requirement rate increase is still in effect, an order that approves: (i) Rate Schedules 
1101 and 1121 to show a Step‐1 Rate of 6.28 cents/kWh; a Basic Charge of 12.38 cents/day; and Step‐1 
Threshold of 1,600 kWh per bi‐monthly Billing Period, and a Step‐2 Rate of 6.98 cents/kWh; and (ii) Rate 
Schedules 1151 and 1161 to show a flat rate of 6.55 cents/kWh and a Basic charge of 12.93 cents/day; and 


 
G.  By Commission Order G‐28‐08 dated February 28, 2008, the Commission established a Procedural 


Conference to be held on April 28, 2008 regarding the regulatory processes for the RIB Application, along 
with two other concurrent applications from BC Hydro: the F09/F10 Revenue Requirements Application and 
the Transmission Service Rate Re‐pricing Application; and 


 
H.  By Commission Order G‐76‐08 dated April 28, 2008, the Commission ordered that an Oral Public Hearing be 


held to review the RIB Application.  The regulatory timetable for the proceeding included two rounds of 
Information Requests to BC Hydro, and a timetable for the submissions of Intervenor Evidence and 
Information Requests to Intervenors; and 


 
I.  The only Intervenor to file Evidence was Energy Solutions for Vancouver Island; and 
 
J.  On May 22, 2008, the British Columbia Old Age Pensioners’ Organization et al. (“BCOAPO”) filed a copy of 


the May 16, 2008 Decision of the Ontario Divisional Court regarding the jurisdiction of the Ontario Energy 
Board to implement a low income affordability program (Exhibit C10‐4).  BCOAPO referred this Ontario court 
decision as a subject matter for legal argument; and 


 
K.  The Public Hearing commenced on June 16, 2008 in Vancouver and the evidentiary phase of the proceeding 


closed on June 19, 2008, subject to the delivery of responses to outstanding Undertakings; and 
 
L.  By Commission Letter L‐31‐08 dated June 26, 2008, the Commission made a determination on the 


submissions of the Parties on the issue of the right of reply by Intervenors to the Final Arguments of other 
Intervenors and the schedule for Final Arguments by the Parties.  The schedule provided for the filing of 
Undertakings by BC Hydro on July 4, 2008, filing of BC Hydro’s Final Argument on July 9, 2008, filing of 
Intervenors’ Final Arguments on July 24, 2008, and filing of BC Hydro’s Reply Argument, as well as 
Intervenors’ Reply Argument to BCOAPO’s Argument on jurisdiction, on August 7, 2008; and 
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M.  On August 15, 2008 an Oral Phase of Argument was held; and 
 
N.  The Commission has considered the RIB Application and the evidence and submissions presented to it, 


including jurisdictional issues, and has determined that a RIB rate should be implemented provided that the 
conditions in this Order are met.  


 
 
NOW THEREFORE pursuant to sections 58‐61 of the Act, the Commission determines, with Reasons for Decision 
to follow, that it is in the public interest for BC Hydro to implement a RIB rate structure and orders that: 
 
1. Provided BC Hydro files, no later than 14 days from the date of this Order, revised tariff sheets for Rate 


Schedules 1101 and 1121 that reflect a two‐step RIB rate structure which incorporates the following design 
principles: 


 
(i) for the period commencing on April 1, 2009, establishes the Step‐2 rate at BC Hydro’s current 


estimate of the cost of new energy supply at the plant gate, grossed up for losses, of 8.27 cents 
per kWh (Exhibit B‐3, BCOAPO 1.3.3) and caps it at that amount; 


(ii) for the period commencing October 1, 2008 through March 31, 2009 establishes the Step‐2 rate as 
the above rate less one‐half of the difference between that rate and 6.15 cents per kWh (being the 
rate for Rate Schedules 1101 and 1121 prior to the most recent interim rate increase); 


(iii) establishes the Step‐1 to Step‐2 threshold at 1,350 kWh per billing period (being more or less 90% 
of the median consumption of BC Hydro’s customers (Exhibit B‐3, BCUC 1.4.7) of 762 kWh per 
month);  


(iv) calculates residually the Step‐1 rate and the Basic Charge for the period October 1, 2008 to 
March 31, 2009, and for April 1, 2009 for F2010 to achieve revenue neutrality for the residential 
rate class for those periods; 


a RIB rate structure incorporating the above design principles is approved, effective October 1, 2008; 
otherwise the RIB Application is dismissed. 


 
2.  Subject to paragraph 1, the Commission also orders that:  
 


(i) the proposed exempt residential Rate Schedule 1151 for farm accounts, residential service 
customers in Zone 1B, and those residential customers enrolled in the Conservation Research 
Initiative Pilot project is approved; 
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(ii) the proposed exempt Rate Schedule 1161 for Multiple Residential Service is approved; 


(iii) the revised tariff sheets related to the Terms and Conditions of the General Service rates are 
approved; 


(iv) the energy rate and the Basic Charge of Rate Schedules 1151 and 1161 are approved; 


(v) on or before February 28, 2009 BC Hydro shall file the Rate Schedules 1101, 1121, 1151 and 1161 
that are to be effective April 1, 2009, and which reflect the revenue requirements applicable to the 
fiscal year beginning April 1, 2009; and 


(vi) should BC Hydro’s current estimate of the cost of new energy supply at the plant gate, grossed up 
for losses be varied, BC Hydro is to apply to the Commission to amend and phase‐in if necessary 
the Step‐2 rate of Rate Schedules 1101 and 1121 accordingly. 


 
 
DATED at the City of Vancouver, in the Province of British Columbia, this     28th   day of August 2008. 
 
  BY ORDER 
 
 Original signed by: 
 
  A.J. Pullman 
  Panel Chair 
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LIST OF APPEARANCES 
 
G.A. FULTON, QC 
 


Commission Counsel 
 


J. CHRISTIAN 
I. WEBB 
J. SOFIELD 
J. NYLAND 
 


British Columbia Hydro and Power Authority 
 


L. PRESCOTT 
 


British Columbia Transmission Corporation 
 


M. GHIKAS 
 


Terasen Gas Inc. 
Terasen Gas (Vancouver Island) Inc. 
Terasen Gas (Whistler) Inc. 
     (Collectively the “Terasen Utilities”) 
 


D. WATSON 
M. LEYLAND 
 


FortisBC Inc. 
 


F. WEISBERG 
 


Columbia Power Corporation 
 


D. AUSTIN 
 


Independent Power Producers Association of British 
Columbia 
 


R. CARLE 
P. COCHRANE 
 


City of New Westminster 
 


R. B. WALLACE 
 


Joint Industry Electricity Steering Committee 
 


D. NEWLANDS 
 


Elk Valley Coal Corporation 
 


D. FITZGERALD 
 


Catalyst Paper Corporation 
 


C. WEAFER 
D. CRAIG 


Commercial Energy Consumers of British Columbia 
 


J. QUAIL 
L. WORTH 
 


B.C. Branch,B.C. Old Age Pensioners' Organization, 
Council of Senior Citizens' Organizations, 
Federated Anti‐Poverty Groups of B.C., 
West End Seniors' Network 
     (Collectively (“BCOAPO”) 
 


W.J. ANDREWS 
 


B.C. Sustainable Energy Association, 
Sierra Club of Canada British Columbia Chapter 
     (Collectively (“BCSEA”) 
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A. KEMP 
 


Rental Owners and Managers Society of B.C. 
 


D. BURSEY 
I. WIGINGTON 
 


Corix Multi‐Utility Services Inc. 
 


L. BERTSCH 
 


Energy Solutions for Vancouver Island Society 
 


A. WAIT 
 


On His Own Behalf 
 


 
 
 
 
E. Cheng  Commission staff 
T. Roberts 
G. Isherwood  Contract staff 
 
Allwest Reporting Ltd.  Court Reporters 
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LIST OF WITNESSES 
 
BRITISH COLUMBIA HYDRO AND POWER AUTHORITY   


  Beverly Van Ruyven 
Executive Vice President, 
Customer Care & Conservation 


  Bridgette Zacharias 
Director, Customer Care 


  Ken Tiedemann 
Manager, Power Smart Evaluation 


  Dr. Ren Orans 
Managing Partner of Energy and Environmental 
   Economics, Inc. 
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Rate Zone IB: Bella Bella 
 


Rate Zone II: Anahim Lake, Atlin,  Bella Coola, Dease Lake, Eddontenajon, Queen 
Charlotte Islands and Telegraph Creek District. 


Residential 
Service:  
 


Electricity for use: 


1. In Single-Family Dwellings. 


2. In the common areas of Premises containing two or more Single-
Family Dwellings, whether the common area is metered 
separately or is metered as part of a separate Residential Service 
to one of the dwellings, if the Electricity is used only for the 
common benefit of those dwellings. 


3. Upon farms for any farm use whether or not in conjunction with 
use in a Single-Family Dwelling, provided that farm use shall not 
include: 


(a) use in any dwelling other than a Single-Family Dwelling, 


(b) use in the processing of farm products produced 
elsewhere than on the farm in question, 


(c) use in selling farm or other products to the general public 
other than from a small roadside stand, or 


(d) use for any commercial operation not ordinarily conducted 
upon a farm. 


4. In dwellings where a part is used to carry on a business even if 
the whole dwelling is supplied through one meter.  


Note:  Despite anything else in this Electric Tariff, General Service is not 
available as an alternative to residential service, where residential 
service is otherwise available, except: 


a) for farm use;  


b) for business use in a dwelling supplied through one meter; or  


c) in common use areas of Premises containing two or more Single 
Family Dwellings.   


In the case of exception (a) or (b) being applicable, General Service (35 
kW and Over) is available at the customer’s request.  In the case of 
exception (c) being applicable, any applicable General Service rate is 
available at the customer’s request.  
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Secondary 
Voltage:  
 


A voltage of less than 750 volts measured phase to phase. 


Service 
Connection: 


That part of the BC Hydro distribution facilities extending from the first 
attachment point on the BC Hydro distribution system to the Point of 
Delivery. 


Service Voltage 
(Potential):  


The voltage at the Point of Delivery, and is: 


(a) secondary, if the Service Connection is at Secondary Voltage; or 


(b) secondary, if BC Hydro owns, operates and maintains the primary 
Service Connection and transformers; or 


(c) primary, if the Customer’s switch is at Primary Voltage. 


 
Single-Family 
Dwelling: 


A single-family dwelling used only as a dwelling and consisting of single 
family living quarters having in one self-contained unit at least sleeping 
quarters, a kitchen and bathroom or alternative living quarters acceptable 
to BC Hydro. 
 


Span of Line: A distribution conductor which spans between two BC Hydro poles. 
 


System 
Improvement 
Costs: 


The incremental costs that BC Hydro estimates will be incurred on the 
distribution system, including distribution substations, attributed to a 
Customer’s new load. 
 


Temporary 
Service:  


A service where Electricity will be, or in the determination of BC Hydro is 
likely to be, taken for a temporary period of time. 
 


Transformation: Includes transformers, switches, fuses, cutouts, surge arrestors and 
associated equipment, and labour for installation. 
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SCHEDULE 1101, 1121 – RESIDENTIAL SERVICE 
 
 
Availability: For Residential Service.  Service is normally single phase, 60 hertz at the 


secondary potential available.  In BC Hydro's discretion, service may be three 
phase 120/208 or 240 volts. 


 
Applicable in: Rate Zone I. 
 
Rate: 1. Schedule 1101 - Residential Service 
 


 Basic Charge  12.38¢ per day 
  


Energy Charge 
A. For customers billed monthly 


Step 1 – First 675 kW.h per month                 @ 5.98 cents/kW.h 
Step 2 – Additional kW.h per month               @ 7.21 cents/kW.h 
 


B. For customers billed bi-monthly 
Step 1 – First 1350 kW.h per two months       @ 5.98 cents/kW.h 
Step 2 – Additional kW.h per two months       @ 7.21 cents/kW.h 
 
Note: For billing purposes, Step 1 is pro-rated on a daily basis.  


 
 


2. Schedule 1121 - Multiple Residential Service 
 


 Basic Charge  12.38¢ per Single-Family Dwelling per day 
  


Energy Charge – Per Single Family Dwelling 
A. For Customers billed monthly 


Step 1 – First 675 kW.h. per month             @ 5.98 cents/kW.h  
Step 2 – Additional KW.h per month                 @ 7.21 cents/kW.h 
 


B. For Customers billed bi-monthly 
Step 1 – First 1350 kW.h per two months         @ 5.98 cents/kW.h 
Step 2 – Additional kW.h per two months          @ 7.21 cents/kW.h 
 
Note: For billing purposes, Step 1 is pro-rated on a daily basis.  


 
Minimum Schedule 1101 - The Basic Charge. 
Charge: 


Schedule 1121 - The Basic Charge per Single-Family Dwelling. 
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Special 
Conditions: 


1.  The maximum capacity of all heating elements energized at any one time 
in any water heater served under this schedule shall not exceed the 
greater of 1,500 watts or 45 watts per litre (200 watts per imperial gallon) 
of tank capacity, except with the written permission of BC Hydro. 


2.  Schedule 1121 applies if a Premises contains more than two Single-
Family Dwellings. 


Discount for  
Ownership of 
Transformers: 


A discount of 25¢ per month per kW of maximum demand shall be applied to 
Schedule 1121 if a Customer supplies the transformation from a primary 
potential to a secondary potential. BC Hydro will install a demand meter in 
addition to a kilowatt hour meter. BC Hydro will install its meters at the 
secondary potential. The Billing Code for Schedule 1121 Customers eligible 
for the Discount for Ownership of Transformers shall be Schedule 1122. 
 


Rate Rider: The Deferral Account Rate Rider as set out in Rate Schedule 1901 applies to 
all charges payable under this Rate Schedule, before taxes and levies. 
 


Interim 
Increase: 


Effective April 1, 2008, the Rates and Minimum Charge under these 
schedules include an interim increase of 6.56%.  


 







BC Hydro 
 Rate Schedules 


Effective: 01 October 2008 
Original Page 14-1 


                                                                                                                                            


 
ACCEPTED:  
 
ORDER NO.     
  COMMISSION SECRETARY 
 


SCHEDULE 1151, 1161 - EXEMPT RESIDENTIAL SERVICE 
 
Availability: For residential service and uses exempted from rate schedules 1101 and 


1121, including: 
1. Use upon farms as referenced in the definition of Residential Service.   


                              2. Residential service Customers in Rate Zone IB. 
                              3. Customers enrolled in BC Hydro’s Conservation Research Initiative (CRI) 


Pilot program as of October 1, 2008 and who, immediately prior to this 
Rate Schedule becoming effective, were receiving service as part of the 
Control Group under Rate Schedule 1101.  A Customer who ceases to be 
enrolled in the CRI Pilot program shall revert to service under Rate 
Schedule 1101. 


 
Service is normally single phase, 60 hertz at the secondary potential 
available.  In BC Hydro's discretion, service may be three phase 120/208 or 
240 volts. 
 


Applicable in: Rate Zone I and Rate Zone IB 
 
Rate: 1.  Schedule 1151 – Residential Service 


 
Basic Charge  12.93¢ per day 


 All kW.h @ 6.55¢ per kW.h 
 


2. Schedule 1161 – Multiple Residential Service 
   


Basic Charge 12.93¢ per day per Single-Family Dwelling per day 
All kW.h @ 6.55¢ per kW.h 


 
                          
Minimum Schedule 1151 - The Basic Charge. 
Charge:                


Schedule 1161 – The Basic Charge per Single-Family Dwelling 
 
Special 
Conditions: 


The maximum capacity of all heating elements energized at any one time in 
any water heater served under this schedule shall not exceed the greater of 
1,500 watts or 45 watts per litre (200 watts per imperial gallon) of tank 
capacity, except with the written permission of BC Hydro. 


Discount for 
Ownership of 
Transformers: 
 


A discount of 25¢ per month per kW of maximum demand shall be applied to 
Schedule 1161 if a Customer supplies the transformation from a primary 
potential to a secondary potential. BC Hydro will install a demand meter in 
addition to a kilowatt hour meter. BC Hydro will install its meters at the 
secondary potential. The Billing Code for Schedule 1161 Customers eligible 
for the Discount for Ownership of Transformers shall be Schedule 1162. 
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Rate Rider: The Deferral Account Rate Rider as set out in Rate Schedule 1901 applies to 


all charges payable under this Rate Schedule, before taxes and levies. 


Interim  
Increase: 


Effective April 1, 2008, the Rates and Minimum Charge under these 
schedules include an interim increase of 6.56%.  
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IN THE MATTER OF 


the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 
 


and 
 


British Columbia Hydro and Power Authority 
Residential Inclining Block Rate Application 


 
 


EXHIBIT LIST 


 
Exhibit No.  Description 
 
COMMISSION DOCUMENTS 
 
A‐1  Letter dated February 28, 2008 and Order No. G‐28‐08 establishing a Procedural 


Conference 
 


A‐2  Letter dated March 3, 2008 and Order No. G‐31‐08 dated February 29, 2008 
establishing Regulatory Timetable 


A‐3  Letter dated March 18, 2008 issuing Information Request No. 1 to BC Hydro 


A‐4  Letter dated April 22, 2008 issuing a draft agenda for the Procedural Conference 
scheduled for April 28, 2008 


A‐5  Letter dated April 25, 2008 providing a proposed regulatory timetable for review of 
the application 


A‐6  Letter dated April 30, 2008 and Order No. G‐76‐08 establishing an Oral Public 
Hearing and Regulatory Timetable 


A‐6A  Letter dated April 30, 2008 issuing an Errata to the Regulatory Timetable 


A‐7  Letter dated May 5, 2008 issuing Information Request No. 2 to BC Hydro 


A‐8  Letter dated May 23, 2008 granting ESVI extension request (Exhibit C13‐3) 


A‐9  Letter dated May 29, 2008 request for comments regarding Panel‐issued Final 
Issues List 


A‐10  Letter dated May 30, 2008, issuing Information Request No. 1 to ESVI 
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A‐11  Email dated June 2, 2008 from Eileen Cheng to Ludo Bertsch providing clarification 


of Exhibit A‐9 and the possible issuance of an Issues List 


A‐12  Letter dated June 4, 2008, issuing response to the comments on the scope of  the 
Panel review 


A‐13  Letter dated June 5, 2008 from the Commission Panel issuing Information Request 
No. 1 to BCTC 


A‐14  Letter dated June 10, 2008 providing procedural information regarding the hearing 
process to participants 


A‐15  Letter dated June 11, 2008 issuing comments on the Commission Panel Information 
Requests and the regulatory process 


A‐16  Letter dated June 11, 2008 issuing Information Request No. 1 to Terasen Gas 


A‐17  Letter dated August 11, 2008 issuing the Agenda for the Oral Phase of Argument 
scheduled for August 15, 2008 


 
COMMISSION COUNSEL DOCUMENTS 
 
A2‐1  SUBMITTED AT HEARING – Submission entitled “Series 1 – The Size of Block One” 


 
A2‐2  SUBMITTED AT HEARING – Filing excerpt from Exhibit B‐3, response from BC Hydro on 


Information Request No. 1.5.7 


 
APPLICANT DOCUMENTS 
 
B‐1  BC Hydro's letter dated February 26, 2008 filing its 2008 Residential Inclining Block 


Rate Application 


B‐2  BC Hydro's letter dated March 14, 2008 filing its Presentation and Rate Model from 
the Workshop held on March 13, 2008 


B‐3  Letter dated April 18, 2008 filing response to Information Request No. 1 


B‐4  Letter dated April 18, 2008 filing Errata to 2008 Residential Inclining Block Rate 
Application 


B‐5  SUBMITTED AT PROCEDURAL CONFERENCE – BC Hydro Strawman Proposed 
Regulatory Timetable 
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Exhibit No. Description 
 
B‐6  Letter dated April 28, 2008 filing Appendix A, confirmation of publication as 


directed by Order G‐28‐08 


B‐7  Letter dated May 20, 2008 filing the revised response to the Commission’s 
Information Request No. 1.4.4.1 and filing responses to Information Request No. 2 


B‐7‐1  Letter dated May 22, 2008 filing outstanding response to ESVI Information Request 
No. 2.20.2 


B‐8  Letter dated May 23, 2008 comment on ESVI filing extension request (Exhibit C13‐
3) 


B‐9  Letter dated June 2, 2008 comment regarding scope of Issues List 


B‐10  Letter dated June 6, 2008 from Jeff Christian, Lawson Lundel, legal counsel, filing 
comments on the Commission Panel’s Information Request No. 1 (Exhibit A‐13) 


B‐11  Letter dated June 12, 2008 filing Responses to Commission Panel Information 
Request No. 1:3.1; 1.3.2 and Revised Response to Commission Information Request 
No. 1.19.5.1 


B‐12  Letter dated June 13, 2008 filing Direct Testimony’s and Opening Statement 


B‐13  Letter dated June 13,  2008 filing responses to the Commission Panel’s Information 
Request No. 1 – 1.1.1; 1.1.2; 1.2.1; 1.2.2; 1.2.3; 1.2.4;1.2.5;1.2.6;1.2.7;1.6.1; 1.6.2; 
1.6.3; 1.6.4 


B‐14  Letter dated June 13, 2008 filing responses to BCOAPO’s Information Request 
(Exhibit 10‐3‐2) – 3.63.1; 3.63.2; 3.64.1 


B‐15  SUBMITTED AT HEARING – Responses to Panel Information Requests No. 1.7.1; 1.7.2; 
1.7.3; 1.7.4; 2.78.1 and Revised 2.78.4 and 2.78.5 


B‐16  SUBMITTED AT HEARING – Responses to Panel Information Requests No. 1.4.1 


B‐17  SUBMITTED AT HEARING – Responses to Panel Information Requests No. 1.4.2; 1.4.3; 
1.4.4; 1.4.5; 1.5.1; 1.5.2; 1.5.3; 1.5.4.1; 1.5.4.2; 1.5.5; 1.5.6; 1.5.7; 1.5.8; 1.5.9 


B‐18  SUBMITTED AT HEARING – Undertaking No. 1, Volume 2, Page 213, Lines 14 to 26 


B‐19  SUBMITTED AT HEARING – Undertaking No. 2, Volume 2, Page 242, Lines 7 to 22 


B‐20  SUBMITTED AT HEARING – Responses to Panel Information Requests No. 1.8.1, 1.8.2, 
1.8.3 and 1.8.4 







APPENDIX D 
Page 4 of 11 
 
 
B‐21  SUBMITTED AT HEARING – Responses to BCOAPO Undertaking No. #3 at Volume 3, 


Pages 304 to 306 


B‐22  SUBMITTED AT HEARING – Filing RIB Rate Variations 


B‐23  SUBMITTED AT HEARING ‐ Response to BCOAPO Undertaking No. #5 at Volume 3, Pages 
384, Line 26 to Page 385, Line 16 


B‐24  SUBMITTED AT HEARING ‐ Response to BCOAPO Undertaking No. #6 at Volume 3, Pages 
398 to Page 400 


B‐25  SUBMITTED AT HEARING ‐ Response to BCOAPO Undertaking No. #8 at Volume 3, Page 
443, Lines 3 to 7 


B‐26  SUBMITTED AT HEARING ‐ Response to Commission Counsel Undertaking No. #13 at 
Volume 4, Page 653, Line 4 to Page 654, Line 24 


B‐27  SUBMITTED AT HEARING ‐ Response to BCOAPO Undertaking No. #14 at at Volume 4, 
Page 674, Line 12 to Page 675, Line 9 


B‐28  Letter dated June 27, 2008 filing responses to outstanding Undertakings No. #7, 
#10, #11, #12, #15, #16, #17, #18, #19, #20, #21, #22, #23, and #24 


 
INTERVENOR DOCUMENTS 
 
C1‐1  JOINT INDUSTRY ELECTRICITY STEERING COMMITTEE (JIESC) – Letter dated February 4, 2008 


from R. Brian Wallace at Bull Housser & Tupper, filing request for Registered 
Intervenor status 


C1‐2  Letter dated March 25, 2008 filing Information Request No. 1 to BC Hydro 


 
C2‐1  CANADIAN OFFICE AND PROFESSIONAL EMPLOYEES UNION LOCAL 378 (COPE 378) – Email 


received March 4, 2008 from Lori Winstanley, filing request for Registered 
Intervenor status 


 
C3‐1  RENTAL OWNERS AND MANAGERS SOCIETY OF BC – Email dated March 4, 2008, from Al 


Kemp, CEO, filing request for Registered Intervenor status  


C3‐2  Information Request No. 1 dated March 25, 2008 to BC Hydro and Power Authority 


C3‐3  Letter dated April 28, 2008 filing comments on the Procedural Conference 
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Exhibit No. Description 
 
C3‐4  Letter dated June 2, 2008, will make opening statement with written submission to 


follow 


C3‐5  SUBMITTED AT HEARING ‐ Letter dated June 16, 2008 filing Opening Statement 


 
C4‐1  COMMERCIAL ENERGY CONSUMERS ASSOCIATION OF BC (CECBC) ‐ Letter dated March 5, 


2008 from Christopher P. Weafer, Owen Bird, legal counsel, filing request for 
Registered Intervenor status 


C4‐2  Letter dated March 25, 2008 from Christopher P. Weafer, Owen Bird, legal counsel, 
filing Information Request No. 1 to BC Hydro 


C4‐3  Letter dated May 30, 2008, response to questions regarding Scope of Panel Issues 
List 


 
C5‐1  CORIX MULTI‐UTILITY SERVICES INC. (CORIX) ‐ Letter dated March 5, 2008 from Ronald 


Cliff, HighCliff Energy Services Ltd., filing request for Registered Intervenor status 


C5‐2  SUBMITTED AT HEARING ‐  Printout from BC Hydro’s website dated June 17, 2008 
regarding Geothermal Heat Pumps 


 
C6‐1  CITY OF NEW WESTMINSTER – Letter dated March 6, 2008 request for Registered 


Intervenor status 


 
C7‐1  TERASEN UTILITIES – Letter dated March 7, 2008 request for Registered Intervenor 


status 


C7‐2  Information Request No. 1 dated March 25, 2008 to BC Hydro and Power Authority 


C7‐3  Letter dated May 5, 2008 filing Information Request No. 2 to BC Hydro 


C7‐4  Letter dated June 2, 2008 filing comments regarding scope of Issues List 


C7‐5  Letter dated June 12, 2008 filing Response to Commission Information Request No. 
1 


C7‐6  SUBMITTED AT HEARING – Excerpt from BC Hydro response to Information Request No. 
1.4.3 ‐ Evaluation of a 2 Step Rate Design  
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C8‐1  PEACE RIVER REGIONAL DISTRICT (“PRRD”) ‐ Letter dated March 7, 2008 request for 


Registered Intervenor status 


C8‐2  Information Request No. 1 to BC Hydro dated March 20, 2008 


C8‐3  Letter dated May 5, 2008, filing Information Request No. 2 to BC Hydro 


C8‐4  Letter dated May 5, 2008, filing supplemental a Information Request No. 2 to BC 
Hydro 


 
C9‐1  FORTISBC INC (FORTIS) – Online web registration dated March 10, 2008 requesting 


Registered Intervenor status 


 
C10‐1  BRITISH COLUMBIA OLD AGE PENSIONERS ORGANIZATION (BCOAPO) ‐ Letter dated March 


12, 2008 request for Registered Intervenor status for Leigha Worth, Jim Quail, Bill 
Harper of Econalysis Consulting and Colin Fussell 


C10‐2  Information Request No. 1 dated March 25, 2008 to BC Hydro and Power Authority 


C10‐2‐1  Letter dated May 27, 2008 filing clean copy of Information Request No. 1 to BC 
Hydro unobstructed by the "CONFIDENTIAL" watermark (Exhibit C10‐2) 
 


C10‐3  Letter dated May 5, 2008 filing Information Request No. 2 to BC Hydro and Power 
Authority 


C10‐3‐2  Letter dated May 22,2008 filing three supplementary questions to Information 
Request No. 2 to BC Hydro and Power Authority 


C10‐4  Letter dated May 22, 2008 filing May 16, 2008 Decision of the Ontario Divisional 
Court 


C10‐5  Letter dated June 2, 2008 filing comments regarding scope of Issues List 


C10‐6  SUBMITTED AT HEARING – Additional materials for cross‐examination 


 
C11‐1  BC SUSTAINABLE ENERGY ASSOCIATION, SIERRA CLUB OF CANADA BC CHAPTER (BCSEA ET AL) – 


Letter received March 19, 2008 from William J. Andrews, filing request for 
Registered Intervenor status 


C11‐2  Information Request No. 1 dated March 25, 2008 to BC Hydro and Power Authority 


C11‐3  Letter dated June 2, 2008 filing comments regarding scope of Issues List 







APPENDIX D 
Page 7 of 11 


 
Exhibit No. Description 
 
 
C12‐1  HEILTSUK TRIBAL COUNCIL AND SHEARWATER MARINE LIMITED (“HEILTSUK/SHEARWATER”) – 


Letter dated March 20, 2008 from Fred J. Weisberg of Weisberg Law Corporation, 
filing request for Registered Intervenor Status 


 
C13‐1  ENERGY SOLUTIONS FOR VANCOUVER ISLAND SOCIETY – Online web registration received 


March 26, 2008 from Ludo Bertsch, Horizon Technologies Inc. filing request for 
Registered Intervenor status 


C13‐2  Letter dated May 5, 2008 filing Information Request No. 2 to BC Hydro and Power 
Authority 


C13‐3  Letter dated May 23, 2008 filing request for extension for filing Intervenor Evidence 


C13‐4  Letter dated May 27, 2008 filing Intervenor Evidence 


C13‐5  Letter dated May 30, 2008, response regarding Scope of Panel Issues List 


C13‐6  Letter dated June 2, 2008 comments regarding Scope of Panel Issues List 


C13‐7  Letter dated June 11, 2008 filing response to the Commission’s Information 
Request No. 1 (Exhibit A‐10) 


C13‐8  SUBMITTED AT HEARING – Filing Appendix K to BC Hydro’s 2008 LTAP from BC Hydro’s 
2007 Annual Report 


C13‐9  SUBMITTED AT HEARING – Filing Baseline Allowance Facts from Sempra Energy Utility 


C13‐10  SUBMITTED AT HEARING – Filing Intervenor Evidence #2 


 
 
C14‐1  MEADE, STUART – Letters dated February 26 and April 3, 2008, filing request for late 


Registered Intervenor status 


 
INTERESTED PARTY DOCUMENTS 
 
D‐1  APPLEWAITE, ROBIN AND MAUREEN – Letter dated March 20, 2008 request for 


Interested Party status 
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LETTERS OF COMMENT 
 
E‐1  BLEACKLEY, JONATHAN – Letter of Comment emailed February 27, 2008, from 


Jonathan Bleackley of Victoria, BC 


E‐2  WALSH, GWYNYTH ‐ Letter of Comment emailed February 27, 2008, from Gwynyth 
Walsh 


E‐3  CUNNINGHAM, BRIAN ‐ Letter of Comment dated February 27, 2008 from Brian 
Cunningham 


E‐4  NIENABER, REIN – Letter of Comment received February 28, 2008 from Rein Nienaber 


E‐5  WOOLFRIES, ED – Letter of Comment dated February 28, 2008 from Ed Woolfries 


E‐5‐1  WOOLFRIES, ED – Letter dated April 30, 2008 from Richard Neufeld, Minister of 
Energy responding to email from Ed Wollfries 


E‐6  CRAIGIE, BRUCE – Letter of Comment dated February 28, 2008 from Bruce Craigie 


E‐7  SPRY, PETER – Letter of Comment dated February 28, 2008 from Peter Spry 


E‐8  BARCLAY, TIM – Letter of Comment dated February 29, 2008 from Tim Barclay 


E‐9  DAY, MIKE – Letter of Comment dated February 27, 2008 from Mike Day 


E‐10  FAIRBRASS, MICHAEL – Letter of Comment dated February 28, 2008 from Michael 
Fairbrass 


E‐11  LOWE, SEAN  ‐ Letter of Comment dated March 3, 2008 from Sean Lowe 


E‐12  SKINNER, LARRY – Letter of Comment dated March 1, 2008 from Larry Skinner 


E‐13  LEISCHNER, TINA – Letter of Comment dated March 3, 2008 from Tina Leischner 


E‐14  VINCENT, JANICE – Letter of Comment dated March 3, 2008 from Janice Vincent 


E‐15  SCOTT, JRH – Letter of Comment dated March 3, 2008 from JRH Scott, Brentwood 
Bay, BC 


E‐16  PARKER‐JERVIS, NOEL ‐ Letter of Comment dated February 28, 2008 from Mr. Noel 
Parker‐Jervis of Victoria, BC 


E‐17  WRIGHT/TOMS ‐ Letter of Comment dated March 5, 2008 from David J. Wright and 
Karen Toms of Victoria, BC 
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Exhibit No. Description 
 
E‐18  DESAI, FAIZEL ‐ Letter of Comment dated March 7, 2008 from Faizel Desai 


E‐19  SEABROOK, LEN ‐ Letter of Comment dated March 7, 2008 from Len Seabrook 


E‐20  APPLEWHAITE, MAUREEN & ROBIN ‐ Letter of Comment dated March 6, 2008 from 
Maureen & Robin Applewhaite, Victoria, BC 


E‐21  NEWLOVE, JOHN & MARGARET ‐ Letter of Comment dated March 11, 2008 from John & 
Margaret Newlove 


E‐21‐1  Letter of Comment dated June 9, 2008 from John & Margaret Newlove, Vernon, BC 


E‐22  BEDI, SUMEET & PARVEEN ‐ Letter of Comment dated March 12, 2008 from Sumeet 
and Parveen Bedi 


E‐23  MCGEE, GARY ‐ Letter of Comment dated March 12, 2008 from Gary McGee, Sidney, 
BC 


E‐24  TAYLOR, PETER & GAIL ‐ Letter of Comment dated March 13, 2008 from Peter and Gail 
Taylor 


E‐25  CHEAH, EUNICE ‐ Letter of Comment dated March 8, 2008 from Eunice Cheah, North 
Saanich, BC 


E‐26  STRAUSS, ANEITA ‐ Letter of Comment dated March 13, 2008 from Aneita Strauss, 
Victoria, BC 


E‐27  LOVEGROVE, EDWARD ‐ Letter of Comment dated March 13, 2008 from Edward 
Lovegrove 


E‐28  BACKELAND, GERALD ‐ Letter of Comment dated March 14, 2008 from Gerald 
Backeland 


E‐29  PARKER, JAMES ‐ Letter of Comment dated March 14, 2008 from James Parker, 
Victoria, BC 


E‐30  TINKER, BRIAN ‐ Letter of Comment dated March 14, 2008 from Brian Tinker Sidney, 
BC 


E‐31  DEAN, VERNAN ‐ Letter of Comment dated March 10, 2008 from Vernan Dean, 
Victoria, BC 


E‐32  BURRUS, DAVID E. ‐ Letter of Comment dated March 17, 2008 from David E. Burrus 


E‐33  YANG, PERCY ‐ Letter of Comment dated March 18, 2008 from Percy Yang 
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E‐34  SUTHERLAND, PAUL ‐ Letter of Comment dated March 18, 2008 from Paul Sutherland, 


Victoria, BC 


E‐34‐1  Letter dated June 17, 2008 responding to Exhibit B‐13 


E‐35  SCOTT, PETER ‐ Letter of Comment dated March 14, 2008 from Peter Scott, Victoria, 
BC 


E‐36  PELTON, TIM – Letter of Comment dated March 20, 2008 from Tim Pelton, Victoria, 
BC  


E‐37  KIRK, TERRY AND KAREN – Letter of Comment received March 25, 2008 from Terry and 
Karen Kirk, Victoria, BC 


E‐38  VONDERAHE, MARGARET ‐ Letter of Comment received March 14, 2008 from Margaret 
Vonderahe, Victoria, BC 


E‐39  ARNOTT, JAMES T.  ‐ Letter of Comment received March 19, 2008 from James T. 
Arnott, Victoria, BC 


E‐40  JARRATT, PETER & DORA  ‐ Letter of Comment received March 26, 2008 from Peter & 
Dora Jarratt, Victoria, BC 


E‐41  JAATTEENMAKI, ED & MOIRA ‐ Letter of Comment received April 1, 2008 from Ed and 
Moira Jaatteenmaki, of Revelstoke, BC 


E‐42  BANNER, BHARBARA ‐ Letter of Comment dated April 2, 2008 from Bharbara Banner, 
Kimberley, BC 


E‐43  NEWELL, N. – Letter of Comment dated April 16, 2008 from N. Newell 


E‐44  HOFFMAN, DR. S ‐ Letter of Comment dated April 18, 2008 from Dr. S. Hoffman 


E‐45  THE CHURCHILLS ‐ Letter of Comment dated April 18, 2008 from the Churchills 
 
** EXHIBIT REMOVED ** POSTED TO WRONG APPLICATION 


E‐46  POLLOCK, AL ‐ Letter of Comment dated April 21, 2008 from Al Pollock, of 
Windermere, BC 


E‐47  BENNETT, DAVID ‐ Letter of Comment dated April 29, 2008 from David Bennett, of 
Sooke, BC 


E‐48  MACPHEE, SANDY ‐ Letter of Comment dated May 7, 2008 from Sandy MacPhee, of 
Victoria, BC 
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Exhibit No. Description 
 
E‐49  BEMISTER, JANIE ‐ Letter of Comment dated May 7, 2008 from Janie Bemister, of 


Victoria, BC 


E‐50  JACOBS, GWEN ‐ Letter of Comment dated May 13, 2008 from Gwen Jacobs, 
Vancouver, BC 


E‐51  ROBSON, MICHAEL ‐ Letter of Comment dated May 13, 2008 from JMichael Robson, 
Belcarra, BC 


E‐52  BOWMAN, NOAH ‐ Letter of Comment dated May 8, 2008 from Noah Bowman, West 
Vancouver, BC 


E‐53  HUA, JOHNSON ‐ Letter of Comment dated May 15, 2008 from Johnson Hua 


E‐54  GOSLING, JOHN B. ‐ Letter of Comment dated May 16, 2008 from John B. Gosling 


E‐55  LEAHY, MICHAEL J. – Letter of Comment dated May 22, 2008 from Michael J. Leahy 


E‐56  BEMISTER, ALLAN – Letter of Comment dated May 24, 2008 from Allan Bemister, 
Victoria, BC 


E‐57  CHARRON, MAUREEN – Letter of Comment dated May 23, 2008 from Maureen 
Charron, Vancouver, BC 


E‐58  CARLSON, DAVE – Letter of Comment dated May 26, 2008 from Dave Carlson 


E‐59  DUBOIS, RICHARD – Letter of Comment dated June 4, 2008 from Richard Dubois, 
Victoria, BC 


E‐60  TAYLOR, BARBARA ‐ Letter of Comment dated June 6, 2008 from Barbara Taylor, 
Victoria, BC 


E‐61  LEIDEL, CATHARINA ‐ Letter of Comment dated June 6, 2008 from Catharina Leidel, 
Surrey, BC 
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BR I T I S H  CO L U M B I A 


UT I L I T I E S  COM M I S S I ON  
 
 
 OR D E R 
 NU M B E R  G-132-05 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. for Approval 


of 2006 Revenue Requirements and Delivery Rates 
 
 


BEFORE: L.F. Kelsey, Commissioner ) 
 L.A. Boychuk, Commissioner )  December 9, 2005 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. Commission Order No. G-51-03 approved for Terasen Gas Inc. (“Terasen Gas” or “Company”) a Negotiated 


Settlement for 2004 to 2007.  The Settlement requires Terasen Gas to hold an Annual Review each November 
with projections and forecasts provided to participants three weeks in advance of a proposed date to conduct 
the Annual Review; and 


 
B. On September 30, 2005, Terasen Gas proposed a regulatory timetable for its 2005 Annual Review that 


included a filing of Annual Review materials by October 17, 2005, an Annual Review on November 10, 2005 
and an anticipated Commission Decision by December 9, 2005; and 


 
C. By Commission Order No. G-104-05, the Commission accepted Terasen Gas’ proposal and established a 


Regulatory Timetable for the Annual Review and directed Terasen Gas to provide a copy of the advance 
Annual Review materials to Parties to the 2004-2007 Negotiated Settlement; and 


 
D. By letter dated October 17, 2005, Terasen Gas advised the Commission and Parties to the 2004 – 2007 


Negotiated Settlement that due to updating required in the customer mix related to movements in the Rate 
Classes 2 and 3 and the forecast average customer use rates for core rate classes, Terasen Gas would need to 
file its advance Annual Review materials on October 19, 2005; and 


 
E. By Commission Order No. G-106-05, a revised Regulatory Timetable was established; and 
 
F. Terasen Gas filed the advance Annual Review materials on October 19, 2005 seeking a 2006 net revenue 


requirement increase of $14.3 million after application of the Earnings Sharing Mechanism of the 2004-2007 
Negotiated Settlement.  On October 27, 2005, the Commission and Intervenors issued information requests to 
Terasen Gas related to the advance materials, with the Company responding to those information requests on 
November 7, 2005; and 
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 OR D E R 
 NU M B E R  G-132-05 
 


G. On November 7, 2005 Terasen Gas revised the net revenue requirement increase to $10.7 million in 
accordance with Commission Order No. G-98-05 that approved transactions related to the Southern Crossing 
Pipeline ("SCP") and the Inland Pacific Connector.  Commission Order No. G-98-05 requires the debiting of 
an annual charge of $3.6 million (based on monthly installments) against the Midstream Cost Reconciliation 
Account, with an equal and offsetting amount to be credited to the delivery margin revenue account, for a 
limited period as a unique and unusual transaction in the circumstances of the SCP and the termination of the 
BC Hydro Transportation Service Agreement ("TSA").  The debiting and crediting will commence on either 
November 1, 2005 or January 1, 2006, as consistent with the amount of BC Hydro/Terasen Inc. TSA revenue 
that Terasen Gas forecast in its Annual Review submission for 2005, and will end on the earlier of November 
1, 2010 or such other date as the Commission may determine; and 


 
H. At the Annual Review, participants requested additional information from Terasen Gas on the implications of 


the Kinder Morgan, Inc. (“KMI”) acquisition of Terasen Inc. on the present Negotiated Settlement, residential 
customer growth and use-per-customer forecast and Terasen Gas responded to these queries on November 21 
and 25, 2005; and 


 
I. The BC Old Age Pensioners Organization et al. (“BCOAPO”) and the Commercial Energy Consumers 


Association of British Columbia (“CEC”) submitted Comments on November 25, 2005 in accordance with 
the Regulatory Timetable; and 


 
J. On December 2, 2005, Terasen Gas provided Reply Comments and applied for approval of its 2006 Revenue 


Requirements and delivery rates pursuant to sections 58, 60 and 61 of the Utilities Commission Act (“the 
Act”) and the terms of the 2004 – 2007 Negotiated Settlement (the “Application”); and 


 
K. The Application requested approval effective January 1, 2006, to increase the delivery rates for customers, on 


an interim basis, by 3.9 percent pending the decision related to the Company’s ROE and Capital Structure 
Application.  The Application also requested the following approvals: 


 
• to continue the 2005 approved return on equity of 9.03 percent and common equity component of 


33 percent for the purpose of setting interim rates for 2006; 


• to increase the RSAM rider by $0.023/GJ from the currently approved level of $0.143/GJ to 
$0.166/GJ; 


• to set an Earnings Sharing Mechanism Rider for customers served under Rate Schedules 1, 1S, 2, 2U, 
3, 3U, 5, 7, 22 , 22A, 22B, 23, 25, and 27 ranging from ($0.063)/GJ to ($0.003)/GJ; 


• to establish deferral treatment for the net book value difference of $1.533 million resulting from the 
replacement on November 1, 2005 of the existing fleet service provider, from BC Hydro to PPH 
Arval, and to amortize over 3 years commencing January 1, 2006 this difference between BC Hydro's 
stated net book value and the fair market value assigned by PHH Arval; and 
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L. The Commission has reviewed the Application and the Comments received. 
 
 
NOW THEREFORE pursuant to Sections 58, 60 and 61 of the Act, the Commission orders for Terasen Gas with 
Reasons to follow: 


 


1. The Commission approves Terasen Gas’ 2006 Revenue Requirement Application for an increase in delivery 
rates on an interim basis effective January 1, 2006, subject to refund with interest at the average prime rate of 
Terasen Gas’ principal bank. 


 


2. Terasen Gas is to inform all affected customers of the interim rates by way of a customer notice. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this     14th         day of December 2005. 
 
 


BY ORDER 
 


 Original signed by: 
 


 L.F. Kelsey 
 Commissioner 
 
Attachment 
 


Orders/G-132-05_TGI_2006RR Interim Rates - Reasons 
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An Application by Terasen Gas Inc. 
for Approval of 2006 Revenue Requirements and Delivery Rates 


 
REASONS FOR DECISION 


 
 
1.0 BACKGROUND 


 
By Commission Order No. G-51-03, the Commission approved the 2004-2007 Multi-Year Performance Based 
Rate Settlement (“Negotiated Settlement” or “PBRA”) for Terasen Gas Inc. (“Terasen Gas” or “Company”).  The 
Negotiated Settlement uses the 2003 Decision to establish base costs then applies specified drivers to determine 
allowed expenditure levels.  In accordance with this Order, Terasen Gas is required to hold an Annual Review 
each November with projections and forecasts provided three weeks in advance. 
 
Commission Order No. G-104-05 approved Terasen Gas’ proposed schedule of holding an Annual Review on 
November 10, 2005 and directed Terasen Gas to file advance material by October 17, 2005, with a copy of the 
material to participants in the Negotiated Settlement.  Terasen Gas advised the Commission on October 17, 2005, 
that due to additional updates, namely the customer mix related to movements in the Rate Classes 2 and 3 and the 
forecast average customer use rates for core rate classes, Terasen Gas would be filing its advance Annual Review 
material on October 19, 2005.  The Commission established a revised Regulatory Timetable by Commission 
Order No. G-106-05. 
 
On October 19, 2005, Terasen Gas filed the advance material for a 2006 Revenue Requirement increase of 
$14.3 million.  The Commission and Intervenors issued information requests to Terasen Gas on the advance 
materials with the Company responding on November 7, 2005. 
 
On November 7, 2005, Terasen Gas revised the net revenue requirement increase to $10.7 million in accordance 
with Commission Order No. G-98-05 that approved transactions related to the Southern Crossing Pipeline and the 
Inland Pacific Connector. 
 
At the Annual Review, the participants requested additional information from Terasen Gas regarding the 
implications of the Kinder Morgan, Inc. acquisition of Terasen Inc. on the present Negotiated Settlement, 
residential customer growth and use-per-customer forecast.  Terasen Gas responded to these queries on November 
21 and 25, 2005.  The BC Old Age Pensioners Organization et al. (“BCOAPO”) and the Commercial Energy 
Consumers Association of British Columbia (“CEC”) submitted Comments on November 25, 2005 in accordance 
with the Regulatory Timetable. 
 
On December 2, 2005, Terasen Gas provided Reply Comments and applied for approval of its 2006 Revenue 
Requirements and delivery rates pursuant to the terms of the 2004-2007 Negotiated Settlement and pursuant to 
Sections 58, 60, and 61 of the Utilities Commission Act.  The Application also requests approval for the 
following: 
 


• to continue with the 2005 approved return on equity of 9.03 percent and a common equity of 33 percent; 


• to increase the RSAM Rider by $0.023/GJ from the current approved level of $0.143/GJ;  


• to set an Earnings Sharing Mechanism Rider for customers served under Rate Schedules 1, 1S, 2, 2S, 3, 
3U, 5, 7, 22, 22A, 22B, 23, 25, and 27 ranging from ($0.063)/GJ to ($0.003)/GJ; and 
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• to establish deferral treatment for the net book value difference of $1.533 million as result of replacing 
the existing fleet services provider, BC Hydro to PHH Arval with amortization over three years 
commencing January 1, 2006.   


 
2.0 ISSUES 
 


2.1 2006 Volume and Revenue Forecasts 
 
Revenue forecasts are developed from gas sales and transportation volume forecasts and the applicable rates for 
each customer class.  Terasen Gas is forecasting energy sales of 178.7 PJ and revenue of $1,616.5 million for 
2006 (Exhibit B-3, Tab A4, pp. 10, 11). 
 
Terasen Gas’ energy forecasting approach or process is consistent with previous years.  For the residential and 
commercial customer classes, Terasen Gas develops customer addition forecasts by rate class and a corresponding 
average use per customer.  The average use per customer is multiplied by the forecast of customers in each 
respective class to derive energy by rate class.  For the industrial sector, the use forecast is based mainly on 
customer survey data.  The forecast for industrial customers assumes no net change in the number of customers 
for the test year except where written requests for change of service have been received by Terasen Gas. 
 
Despite Terasen Gas’ consistent approach, the energy forecast results have been subject to significant variances 
from actual in the past eight years.  The two intervenors who submitted Comments expressed concerns over 
reliance on Terasen Gas’ energy forecast. 
 
Customer Additions 
 
Terasen Gas forecasts 12,204 residential additions, 489 commercial additions and a decrease of one industrial & 
transportation customer for 2006.  The forecast will result in a total increase of 12,692 new customers for 2006 
compared to a projected 12,676 new customers for 2005 (Exhibit B-1, Tab A4, p. 5). 
 
Terasen Gas’ residential customer addition forecast is based on actual household formation, estimated market 
growth and historical commodity price.  These variables are regressed against actual account additions to model 
future annual account growth by service area.  The commercial customer addition forecast is modeled from 
variables such as actual household formation growth, commodity prices, and real BC gross domestic product 
growth (Exhibit B-3, Tab A4, p. 4; Exhibit B-5, BCUC IR 21.5). 
 
During the Annual Review session, BCOAPO referred to the data showing the annual forecasting errors since 
1998 in residential customer additions in the table in Response to BCOAPO IR 1(a).  Terasen Gas responded that 
the impact on revenue requirements is immaterial. 
 
In its Comments, BCOAPO takes the position that truing-up the numbers is not the preferred remedy to resolve 
forecasting errors because there is no refund of over-estimated rates.  Further, BCOAPO asserts that an error 
would result in one year’s customers subsidizing next year’s or vice versa depending on the direction of the error, 
that erroneously high forecasts of customer additions would produce unjustified increases in rate base and 
earnings, and all of these call into question the whole basis of the PBRA’s forecast test year rate setting.  
BCOAPO proceeds to show the weak correlation between housing starts and customer growth and takes the 
position that the huge surge in natural gas commodity prices would have a significant adverse impact on customer 
additions (BCOAPO Comments, pp. 2, 3).   
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BCOAPO submits that the forecast residential additions for 2006 should be reduced by 25 percent from 12,204 to 
9,153 (BCOAPO Comments, p. 4). 
 
CEC also refers to the table in BCOAPO IR 1(a) as an example of forecasts which have proven to be inaccurate to 
a significant degree.  It raises concern as to whether there are opportunities for manipulation of forecasts to the 
advantage of the shareholder by under-forecasting additions which would result in an overachievement of 
additions with the resulting benefit to the shareholders under the incentive mechanism. 
 
CEC asks the Commission to look closely at the forecast provided this year to ensure that there is a better level of 
accuracy (CEC Comments, p. 2). 
 
In its Reply Comments, Terasen Gas submits that the difference in opinion between the two stakeholders signifies 
the challenges faced in preparing an accurate and acceptable customer addition forecast.  Terasen Gas submits that 
its 2006 customer additions forecast, which is consistent with expected additions for 2005, is a more appropriate 
forecast than BCOAPO’s.  Terasen Gas takes the position that its 2006 customer addition forecast provides a 
reasonable basis for staffing and resource planning purposes and for determination of its 2006 revenue 
requirement.  Terasen Gas accepts that high natural gas commodity prices remain a concern to Terasen Gas 
because it could lead to a potential reduction in market share of new housing starts for the Utility; however, in the 
near term it believes that the impact on customer additions for 2006 should be insignificant (Reply Comment, 
p. 2). 
 
Terasen Gas rejects the inference that it is manipulating its customer additions forecast to the advantage of its 
shareholder.  Terasen Gas provides an illustration of over-forecasting 1,000 customers and under-forecasting 
1,000 customers to show that the earning variance of a forecasting error is de minimus (Reply Comments, pp. 3, 
4). 
 
The Commission notes that some of the socioeconomic variables that are integral to the customer additions 
forecast, such as annual percentage changes of natural gas commodity prices, BC housing starts, and estimated 
market shares for Terasen Gas, are variables that have either fluctuated widely in recent years or for which the 
data is unavailable to Terasen Gas.   
 
Despite the important role of estimating market shares in the overall forecasting methodology, Terasen Gas 
admits that it does not collect data that allows for a distinction between single family and multiple family dwelling 
customer additions, but uses an estimate.  Terasen Gas admits that it is not tracking specific data that allows for 
breakdown of the total projected net customer additions into single family and multi-family dwelling gas accounts 
and the resulting market shares.  Despite the fact that Terasen Gas models account growth by service area, it 
assumes in its methodology that market shares do not differ by service area (Exhibit B-5, BCUC IR 21.3). 
 
Terasen Gas observes that “both stakeholders [CEC and BCOAPO] have the same historical and macroeconomic 
information underpinning the 2006 customer addition forecast that Terasen has but yet come to opposite 
conclusions as to whether the proposed 2006 customer addition forecast is too high or too low” (Reply 
Comments, p. 2).   
 
The Commission finds Terasen Gas’ observations of the stakeholders’ positions in comparison to its own to be 
partial and incomplete.  The Commission notes that Terasen Gas has found market share to be a significant 
variable in its residential additions model and that market share variable incorporates Terasen Gas marketing, 
sales and other promotional efforts, as well as incorporating the effect of lock-offs due to the corporate credit and 
collections policy (Exhibit B-5, BCUC IR 21.5).  There is no evidence that the stakeholders have access to 
Terasen Gas’ corporate marketing and sales, and credit information but it is likely that through an effective 
internal management reporting system, Terasen Gas forecasting team would know, or ought to have known, the 
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effects of its marketing and sales efforts on customer additions.  For example, in 2004 when the actual residential 
additions exceeded forecast by 2,716 (10,716 – 8,000) [Exhibit B-5, BCOAPO IR 1(a)], Terasen Gas should be in 
a position to analyze the reasons for the variance as to whether the under-forecast was due to (i) changes in the 
underlying assumptions of socioeconomic variables; (ii) changes in statistical relationships between the 
independent variables and customer additions; or (iii) more successful corporate promotional efforts.  The 
stakeholders were not in the same position as Terasen Gas to analyze the forecasting errors. 
 
The Commission notes that next year’s Annual Review will be the fourth and final review under the 2004-2007 
Multi-Year Performance Based Rate Settlement Agreement.  The Commission expects Terasen Gas to prepare 
and present its customer forecast with better input data and better explanation of forecast variances. 
 
The Commission does not find that Terasen Gas has biased the residential customer additions forecast to 
purposely benefit under the PBR incentive mechanism. 
 
Use Per Customer and Energy Forecasts 
 
For 2006 Terasen Gas is forecasting 100.6 GJ for Rate 1 customers; 307.6 GJ for Rate 2; 3,401.7 GJ for Rate 3; 
and 4,976.7 GJ for Rate 23.  Firm sales forecast volumes of 4.5 PJ per annum were estimated on the basis of the 
most recent (July to June) metered consumption data (Exhibit B-3, pp. 8 - 10).   
 
Except for customer class Rate 23, the forecast use per customer for each rate class all show a decline from the 
2005 forecasts.  According to Terasen Gas, around 170,000 GJ or 0.1 percent of annual core market can be 
attributed to the demand side management programs (Exhibit B-5, BCUC IR 24.3).  Terasen Gas expects that the 
rate increases of the past six months will have an impact on customer use rates in 2006 as customers seek to 
mitigate the financial impacts of these increases. 
 
BCOAPO comments that Terasen Gas’ forecast of a 2.61 percent reduction for residential rate class is 
directionally correct.  It submits a more realistic estimate should be employed and proposes a total reduction of 
5 percent (BCOAPO Comments, p. 4). 
 
In reply, Terasen Gas agrees that the spike in natural gas commodity prices will dampen the residential class use 
rate in 2006 but that this effect is already reflected in the forecast.  BCOAPO provided no evidence to support a 
5 percent reduction and Terasen Gas submits that it is reasonable and appropriate to approve the residential use 
rate as proposed in its Application (Reply Comments, p. 3). 
 
The Commission notes that the projected 2005 use rate for residential Rate 1 customers is estimated to be 
approximately 103 GJ, similar to the original forecast.  This projection is based on normalizing actual 
consumption to date using weather ending in 2004 plus forecast consumption for the balance of the year 
(Exhibit B-5, BCUC IR 25.2.2).  This projected use rate reflects a 0.7 GJ increase from the normalized use rate 
for 2004 (Exhibit B-1, Tab A4, p. 8), thus the Commission accepts Terasen Gas’ position that the dampening 
effects of rate increases have already been reflected in the 2006 use rate forecasts. 
 
No intervenor has made any comments on industrial forecasts. 
 
The Commission accepts the 2006 volume and revenue forecasts of Terasen Gas as set forth in  
Exhibit B1-3. 
 
 2.2 Implications of the KMI Transaction 
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At the Annual Review held on November 10, 2005 intervenors raised the issue of the impact of the Kinder 
Morgan Inc. (“KMI”) purchase of Terasen Inc. on the PBRA.  In its Response to Undertakings filed on 
November 21, 2005 (Exhibit B-7), KMI noted that the issue of service provision to customers was addressed by 
KMI in its responses to information requests during the recent KMI acquisition proceeding before the 
Commission.  KMI stated that it will continue to meet the Service Quality Indicators and Directional Indicators 
that Terasen Gas is required to maintain under its Negotiated Settlement and that the customers' quality of service 
will not be detrimentally affected as a result of the KMI acquisition of Terasen Gas.  Terasen Gas also noted that 
the transaction does not have any effect on the PBR mechanism or the way that the Earnings Sharing Mechanism 
works and that, therefore, to the extent that Terasen Gas generates incentive earnings, the mechanism does not 
change. 


 
The Commission notes Terasen Gas’ undertakings both in this proceeding and in the recent KMI 
proceeding related to the KMI acquisition of Terasen Inc. and the assurance provided by Terasen Gas that 
no transaction costs are or will be passed to the utility rate customers (Exhibit B-7, p. 2). 
 


2.3 Triple Point Project 
 
Terasen Gas’ measurement technologies group has developed a method of testing high pressure meters, referred 
to as “Triple Point or 3P” process using Carbon Dioxide (“CO2”) in a closed loop at pressure up to 16 bar.  This 
process is a departure from the current standard measurement process using Natural Gas and Terasen Gas has 
filed for patents in Canada, the United States and the European Union (2004 Annual Review Material, 
Exhibit B-4, p. 1).  By using the Triple Point Process, Terasen Gas submitted in its advance material for the 2004 
Annual Review, meter testing services can be provided at a cost below that of other providers.  Terasen Gas is 
establishing a new testing facility to test its own meters as well as for external customers (2004 Annual Review 
Material, Exhibit B-4, p. 1).   
 
Terasen Gas’ information response for its 2005 Annual Review indicated that they have partnered with two 
marketers who will sell 3P services to third parties across North America (Exhibit B-5, Q.12, p. 20).  Terasen Gas 
indicated that Measurement Canada is working closely with the Company to recognize the 3P facility which is 
expected to be completed in 2006 (Exhibit B-7, Q. 12, p. 6). 
 
Terasen Gas has booked $939,514 and $1,147,032 into rate base respectively for the 2004 and 2005 years.  
Terasen Gas forecasts an additional $23,392 will be booked into rate base by year-end resulting in a total of 
$2.1 million booked into rate base (Exhibit B-7, Q. 4, p. 6).  In Comments, BCOAPO indicated that the 
Commission should require the assets to be “used and useful” before any associated capital costs are booked into 
rate base (BCOAPO Comments, p. 5).  Terasen Gas’ Reply submits that the use of the Triple Point assets which 
were commissioned in 2005, would result in anticipated Operating & Maintenance savings of $200,000 per year 
and accordingly these assets are “used and “useful” and should be included in rate base (Terasen Gas’ Reply 
Comments, p. 7).  The Commission notes this accounting treatment is allowed under the terms of the current PBR 
Settlement Agreement. 
 
The Commission requires Terasen Gas to file a report with the Commission at the time that Measurement 
Canada approves the Triple Point assets for use which identifies the following: 
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• The two marketing partners and whether they are affiliated companies of Terasen Gas or third 
parties. 


• The cost and revenue sharing arrangements between Terasen Gas and the marketing partners. 


• The patents for this new CO2 testing technology developed by Terasen Gas are owned and 
registered to Terasen Gas. 


 
2.4 Return on Common Equity (“ROE”) 


 
By Letter No. L-104-05 dated December 2, 2005, the Commission determined that the current ROE automatic 
adjustment mechanism results in a return on common equity of 8.29 percent for a low-risk benchmark utility for 
year 2006.  The rate for 2005 was 9.03 percent. 
 
Terasen Gas has earlier applied to the Commission to hold a hearing to determine the appropriate return on equity 
and capital structure to be used in setting its rates commencing January 1, 2006.  Terasen Gas proposes to freeze 
the 2005 approved ROE and Capital Structure for the purpose of setting interim rates for 2006 instead of using 
8.29 percent.  The Utility believes that this will offer more rate stability to customers. 
 
The Commission is not opposed to Terasen Gas’ proposal provided that any variances, inclusive of interest, from 
the allowed ROE and Capital Structure from the subsequently approved rates by the Commission will be allocated 
to a rate base deferral account. 
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1.0 EXECUTIVE SUMMARY 


On June 30, 2005, Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”) applied to the 


Commission to determine the appropriate return on equity and capital structure and to review and revise the 


automatic adjustment mechanism.  TGI’s return on equity and capital structure were established following a 


generic hearing by the Commission in 1994, at 350 basis points over the forecast long Canada bond yield and 


an equity component of 33 percent.  The automatic adjustment mechanism was amended in 1999, with the 


result that when long Canada bond yields are forecast to be below 6 percent, the ROE rises and falls in step with 


the forecast long Canada bond yield.  TGI has the lowest return on equity and smallest equity component of 


capital structure of any gas distribution company in Canada. 


Up to 2002 TGVI’s return on equity and capital structure were established by Special Direction issued by the 


Lieutenant Governor in Council to the Commission.  Thereafter, under the Commission’s negotiated settlement 


process, they were determined to be a 50 basis point premium over the return on equity of the benchmark low-


risk utility (which the Commission determined to be TGI) and an equity component of 35 percent. 


The Applicants seek the following returns on equity (based on the November 2006 consensus long Canada bond 


yield forecast of 4.79 percent) and equity component: 


 TGI 10.16% 38% 


 TGVI 10.91% 40% 


The Commission Panel determines that both the comparable earnings standard and the capital attraction 


standard are equally relevant in establishing a fair return. 


Accordingly, the Commission Panel gives weight to both the Equity Risk Premium and the Discounted Cash 


Flow approaches to establishing a fair rate of return.  It is unable to give any weight to the Comparable Earnings 


of low-risk Canadian industrials in this proceeding, although it believes that this approach may play a role in 


future hearings. 


The Commission Panel concludes that the appropriate return on equity for a benchmark low-risk utility is 3.90 


percent over the forecast long Canada bond yield.  The Commission Panel determines that TGI will continue to 


be the benchmark low-risk utility.  The Commission Panel also concludes that a revision to the automatic 


adjustment mechanism is appropriate, such that the return on equity will be adjusted by 75 percent of the 


change in forecast long Canada bond yields, effective January 1, 2006.  Accordingly, the return on equity for 
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TGI for 2006 will be 8.80 percent and its equity component will be 35 percent.  For TGVI the Commission 


Panel determines that a 70 basis point premium over the benchmark low-risk utility is appropriate for a return 


for 2006 of 9.50 percent, and an equity component of 40 percent. 
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2.0 INTRODUCTION AND BACKGROUND 


2.1 Introduction 


On June 30, 2005 Terasen Gas Inc. (“Terasen Gas” or “TGI”) and Terasen Gas (Vancouver Island) Inc. 


(“TGVI”) collectively referred to as the “Companies” or the “Applicants” jointly filed an application (the 


“Application” with the British Columbia Utilities Commission (“BCUC” or the “Commission”) to determine 


the appropriate return on equity (“ROE”) and capital structure, and to review and revise the automatic 


adjustment mechanism (“AAM”). 


2.2 Overview 


2.2.1 TGI 


In 1994 the Commission was the first in Canada to hold a generic hearing into the appropriate rates of return on 


common equity and capital structure for utilities subject to its jurisdiction.  It determined BC Gas Utility Ltd. 


(“BC Gas”) (now Terasen Gas Inc.) to be the benchmark low-risk utility and established rates of return on 


common equity and capital structure for BC Gas, West Kootenay Power Ltd. (now FortisBC Inc.) and Pacific 


Northern Gas Ltd. (“PNG”).  In addition, its Order No. G-35-94 established an AAM for calculating the 


allowed ROE on an annual basis. 


In 1997 the Commission, by Order No. G-49-97, amended the AAM to correct for certain problems and to 


make it more consistent with the practices of other Canadian jurisdictions.  In that Order the Commission 


directed that the range of forecast long Canada bond yields over which the AAM would apply would be 6.0 


percent to 12.0 percent. 


In November or December of each year from 1995 through 1998 the Commission issued letters to the Utilities 


subject to its jurisdiction establishing the ROE allowed for rate making purposes for each subsequent year based 


on calculations pursuant to the AAM.  Centra Gas British Columbia’s (now TGVI) ROE was set by Special 


Direction during that period. 


In 1999, following an oral public hearing into the ROE for a low-risk benchmark utility and into the AAM, the 


Commission issued Order No. G-80-99, which directed that the AAM should continue to be employed, with 


certain exceptions: 
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• at forecast long Canada yields of 6.0 percent or below, the equity risk premium for a low-risk 
benchmark utility will be fixed at 350 basis points; 


• at forecast long Canada yields of greater than 6.0 percent, the current contraction/expansion factor 
(i.e., the sliding scale) of 0.8 of the difference in forecast long Canada yields shall be retained and 
shall be driven off a low-risk benchmark utility ROE of 9.5 percent; 


• to determine the forecast long Canada yield, the period over which the 10- to 30-year spread is to 
be measured shall be redefined as all the trading days in the October preceding the November 
Consensus forecast; and 


• the Commission will canvass interested parties on the need for a review of the automatic 
adjustment formula when long Canada rates exceed 8.0 percent for a period of at least six months. 


On November 1, 2000, BC Gas applied to the Commission to adjust the application of the automatic ROE 


adjustment formula to address the then current situation of yields on 10-year Government of Canada bonds 


exceeding the yields on 30-year Government of Canada bonds.  The Commission reviewed the submissions of 


the various parties and decided not to vary the application of the ROE adjustment mechanism for 2001, as stated 


in Letter No. L-61-00. 


In Letter No. L-62-01 the Commission established a written public hearing to review the yield spread between 


medium and long-term bonds in 2001 to consider whether amendments should be made to the mechanism for 


2002.  Following that written proceeding, the Commission determined by Order No. G-109-01 that the 


treatment of the yield spread between 30-year and 10-year bonds did not require adjustment.  The Commission 


also determined that the ROE for the benchmark low-risk utility, expressed as a percentage, should be rounded 


to two decimal places prior to adding the utility-specific risk premium. 


On July 22, 2004, TGI wrote to the Commission requesting the Commission convene a hearing to review return 


on equity and capital structure.  By Order No. G-88-04 the Commission determined that a hearing was not 


warranted at that time but concluded that such a review may be appropriate in the Fall of 2005 in time for 


implementation January 1, 2006. 


By Application dated June 30, 2005, the Companies submit that since 1994, when the Commission introduced 


its ROE adjustment mechanism for setting rates of returns, which reflected the economic climate and 


circumstances of the day, much has changed and that in British Columbia, in Canada and in North America 


there is intense competition for capital. 
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The Applicants ask the Commission to move in accordance with these changed circumstances and recognize 


that it is not appropriate to subject investors in TGI to the lowest allowed return on equity in Canada. 


Further the Applicants ask that the Commission recognize that British Columbia utilities must compete for 


capital with other Canadian utilities and with utilities in the U.S. and award returns on equity, and establish 


capital structures, that are appropriate in today’s financial markets and reflect the business and financial risks of 


the utilities in British Columbia. 


TGI requests that the Commission acknowledge changed circumstances by allowing it a common equity 


component of 38 percent in its capital structure, and a return on equity of 10.50 percent when long-term Canada 


bonds are forecast to yield 5.25 percent.  TGVI requests that it be allowed a common equity component of 40 


percent and be granted an additional 75 basis point increment over the allowed return on equity of TGI (i.e., 


11.25 percent when the forecast yield on long-term Canada bonds is 5.25 percent). 


Finally, the Applicants ask that the AAM be revised to make it comparable with other Canadian jurisdictions, 


both federal and provincial, which have established a sliding scale adjustment of 0.75:1 through its entire range 


of application. 


On August 3, 2005, the Commission held a Procedural Conference, pursuant to Order No. G-69-05, to address 


the scope of the Commission’s review of the Application, the steps and timetable associated with the regulatory 


review process and any other matters to assist the Commission to efficiently review the Application. 


With input provided by Utilities and Intervenors at the Procedural Conference, the Commission defined the 


scope of the proceeding as follows: 


 1) The automatic ROE adjustment mechanism and all issues related thereto with respect to the 
establishment of the low-risk benchmark utility return used in the calculation of the appropriate 
ROE for utilities; 


 2) The capital structure for TGI and TGVI and utility-specific risk premium, if any, used in the 
calculation of the appropriate ROE for TGI and TGVI; and 


 3) The date the decision becomes effective. 


A public hearing was held in Vancouver on November 14-18, 2005.  Written Argument and Reply were 


received by January 5, 2006.  Supplementary oral argument was heard by the Commission Panel on January 17, 


2006. 
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2.2.2 TGVI 


Under the terms of the Special Direction to the Commission issued under the Vancouver Island Natural Gas 


Pipeline Act (“VINGPA”) by the Lieutenant Governor in Council through Order in Council 1510/95 the equity 


component of the capital structure and return on equity were set at 35 percent and 362.5 basis points over the 


long Canada bond yield respectively until December 31, 2002, after which time the Commission would set rates 


in accordance with the regulatory principles that are generally applied by it from time to time to gas distribution 


companies operating within British Columbia.  In 2001 BC Gas Inc. (now Terasen Inc. or “TI”) acquired Centra 


Gas British Columbia Inc.  In 2003, in accordance with the negotiated settlement, the Commission approved by 


Order No. G-2-03 that TGVI’s equity component of capital structure would be 35 percent and its ROE set at a 


premium of 50 points basis over the benchmark low-risk utility ROE. 


 


2.2.3 The Law and the Jurisdiction of the Commission 


Intervenors and Applicants cite four court decisions that they submit are relevant to the matters in this 


proceeding:  B.C. Electric Railway Co. Ltd. v. Public Utilities Commission of B.C. et al. [1960] S.C.R. 837 


(“B.C. Electric Railway”), Hemlock Valley Electrical Services Ltd. v. BCUC (1992) 66 B.C.L.R. (2d) 1 


(B.C.C.A.) (“Hemlock Valley”), Bell Canada v. Canada (CTRC) [1989] 1 S.C.R. 1722 (“Bell Canada”), and 


Northwestern Utilities Ltd. v. Edmonton and Board of Public Utility Commissioners of Alberta [1929] S.C.R. 


186 (“Northwestern Utilities”). 


In addition, the B.C. Old Age Pensioners’ Organization et al. (“BCOAPO”) reminds the Commission of its 


duties under the Utilities Commission Act (“Act”, “UCA”) in setting just and reasonable rates.  These are: 


 1. a fair and reasonable charge for service of the nature and quality provided by the utility, 


 2. sufficient to yield a fair and reasonable compensation for the service provided by the utility, or a 
fair and reasonable return on the appraised value of its property, and 


 3. not unjust or unreasonable for any other reason [Utilities Commission Act (“UCA”), s. 59]. 


The Applicants submit that the B.C. Electric Railway and the Hemlock Valley cases make it clear that the 


obligation to allow a utility to earn a fair and reasonable return is absolute, and that a rate is unjust or 


unreasonable if it fails to yield a just and reasonable return on rate base (TGI/TGVI Submissions, p. 34, 


para. 115). 
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The BCOAPO cites Bell Canada and Northwestern Utilities and submits that the Commission must balance the 


interests of customers to a fair and reasonable charge for services with the interests of shareholders to fair and 


reasonable compensation.  The BCOAPO submits that the Commission should take into account the rate 


increases that would result if the Application is approved (BCOAPO Submission, p. 7). 


The Joint Industry Electrical Steering Committee (“JIESC”) submits that all of the resources TGI and TGVI 


require, including the capital, must be obtained at the lowest possible cost and that the return must be equal to 


the returns available to investors on investments of comparable risk (JIESC Submission, p. 3; T7: 995). 


The Commercial Energy Consumers Association of British Columbia (“CEC”) submits that the obligation to 


allow a utility to earn a fair and reasonable return on rate base is not absolute, and that the Commission must 


balance the interests of customers and shareholders.  The CEC further submits that if the obligation to allow a 


utility to earn a fair and reasonable return on rate base is absolute it would entitle new shareholders, who have 


paid a premium to departing shareholders of a regulated utility, to request a fair return on their investment, 


including any premium paid for the investment (CEC Submission, pp. 2-3). 


Commission Determinations 


The Commission’s mandate is to ensure that ratepayers receive safe, reliable and non-discriminatory energy 


services at fair rates from the public utilities it regulates, and that shareholders of those public utilities are 


afforded a reasonable opportunity to earn a fair return on their invested capital.  The process to establish a fair 


return and just and reasonable rates is enshrined in the UCA where “the commission must consider all matters 


that it considers proper and relevant affecting the rate” and in doing so it must have due regard to the setting of 


a rate that “is not unjust or unreasonable” within the meaning of section 59 (of the Act) [UCA, s.60 (1)(a) and 


(b)(i)]. 


The reasons of Locke J. and Martland J. in the B.C. Electric Railway case are ad idem on the matter of the need 


to consider both the costs of providing service and a fair return on invested capital used or prudently incurred to 


provide the service.  First Locke J. said: 


“…I do not think it is possible to define what constitutes a fair return upon the property of utilities 
in a manner applicable to all cases or that it is expedient to attempt to do so.  It is a continuing 
obligation that rests upon such a utility to provide what the Commission regards as adequate 
service in supplying not only electricity but transportation and gas, to maintain its properties in a 
satisfactory state to render adequate service and to provide extensions to these services when, in 
the opinion of the Commission, such are necessary.  In coming to its conclusion as to what 
constituted a fair return to be allowed to the appellant these matters as well as the undoubted fact 
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that the earnings must be sufficient, if the company was to discharge these statutory duties, to 
enable it to pay reasonable dividends and attract capital, either by the sale of shares or securities, 
were of necessity considered.  Once that decision was made it was, in my opinion, the duty of the 
Commission imposed by the statute to approve rates which would enable the company to earn 
such a return or such lesser return as it might decide to ask” (Exhibit A3-5, p. 848). 


Martland J. said: 


“The rate to be imposed shall be neither excessive for the service nor insufficient to provide a fair 
return on the rate base.  There must be a balancing of interests.  In my view, however, if a public 
utility is providing an adequate and efficient service [as it is required to do by s. 5 of the Act (now 
s. 38)], without incurring unnecessary, unreasonable or excessive costs in so doing, I cannot see 
how a schedule of rates, which, overall, yields less revenue than would be required to provide that 
rate of return on its rate base which the Commission has determined to be fair and reasonable, can 
be considered, overall, as being excessive” (Exhibit A3-5, p. 856). 


 


The submissions of the Applicants and the Intervenors in this proceeding are not ad idem regarding the 


appropriate consideration of the “balancing of interests”.  The Commission Panel finds the reasons of Locke J. 


and Martland J. instructive, and notes that they are accepted in the Bell Canada case.  The Commission Panel 


does not accept that the reference by Martland J. to a “balancing of interests” to mean that  the exercise of 


determining  a fair return is an exercise of balancing the customers’ interests in low rates, assuming no 


detrimental effects on the quality of service, with the shareholders’ interest in a fair return.  In coming to a 


conclusion of a fair return, the Commission does not consider the rate impacts of the revenue required to yield 


the fair return.  Once the decision is made as to what is a fair return, the Commission has a duty to approve rates 


that will provide a reasonable opportunity to earn a fair return on invested capital.  As Martland J. said, “The 


rates to be imposed shall be neither excessive for the service nor insufficient to provide a fair return on rate 


base.”  With the use of AAM, the determination of the cost of service and the determination of a fair return are 


now issues for separate processes. 


As for the JIESC’s lowest cost argument, the Commission Panel shares the view of the NEB, which recognized 


that “lowest possible” was not the appropriate test when it stated, at page 25 of its RH-2-94 Decision on generic 


cost of capital: 


 “Contrary to what some parties advocated during the hearing, the Board is of the view that it is 
not appropriate to over-leverage a pipeline in order to identify the minimum acceptable deemed 
common equity ratio possible.” 







 
9 
 
 


 


2.3 The Applications 


2.3.1 Benchmark low-risk utility 


The Applicants seek revised capital structures and a return on equity appropriate to a benchmark low-risk 


utility. 


TGI (then BC Gas Utility Ltd.) was deemed the benchmark utility in 1994 when the first generic ROE 


adjustment mechanism was established, and has continually been regarded as such by the Commission 


(Exhibit B-1, Tab 1, p. 2). 


TGI’s expert witness, Ms. McShane, describes a “benchmark low-risk utility” as a hypothetical construct.  She 


considers that one objective measure of what constitutes a low-risk utility would be the utility’s ability, on a 


stand-alone basis, to achieve debt ratings of A.  In her view “The benchmark return is derived from data for 


utilities across industries (electric, gas distribution and gas pipeline), as well as from data for non-utilities. It is 


based on no specific utility and hence reflects no specific business or financial risk characteristics” 


(Exhibit B-1, Tab 2, p. 11). 


2.3.2 Basis for filing the Applications 


According to the Companies, the basis for the filing of the Applications is: 


 1) The AAM has resulted in TGI being allowed the lowest return on investment of any regulated 
energy utility in Canada. 


 2) The AAM has had unintended consequences when forecast long Canada bond yields are below 6 
percent. 


 3) There have been significant changes in the Canadian economy and financial markets since 1994. 


 4) The business risk profile of TGI has changed since 1994, while its capital structure has been 
weakened by the elimination of preferred shares. 


 5) The capital structure and ROE should enable the companies to maintain adequate debt coverage 
ratios to avoid alarms from debt rating agencies. 


6) The Commission should give weight to all three methods of determining the cost of equity capital 
namely the Equity Risk Premium, the Discounted Cash Flow and the Comparable Earnings tests 
(Exhibit B-1, pp. 2-3). 
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2.3.3 TGI 


TGI states that in order to be designated the benchmark low-risk utility, it requires a common equity component 


in the capital structure of 38 percent as compared to the current 33 percent and a ROE of 10.5 percent when 


long Canada bonds are forecast to yield 5.25 percent (Exhibit B-1, Cover Letter, p. 3; TGI/TGVI Submissions, 


p. 1).  Based on the consensus long Canada bond yield forecast of 4.79 percent the determination of the 


formula-based allowed ROE for 2006 is 8.29 percent (Exhibit B-25; B-26).  The Applicants submit that any 


variance from a long-term Canada forecast bond yield of 5.25 percent should be accommodated through an 


adjustment in the ROE by 75 percent of the variance of long-term Canada bond forecast.  On this basis, the 


2006 ROE for TGI should be set at 10.16 percent [10.5%-(.75*(5.25-4.79))] (TGI/TGVI Submissions, p. 26; 


TGI/TGVI Reply Submissions, p. 46). 


2.3.4 TGVI 


TGVI seeks a common equity ratio of 40 percent and equity risk premium relative to the benchmark low-risk 


utility of 75 basis points.  The current common equity component of TGVI is 35 percent and the premium is 


50 basis points relative to the benchmark utility (Exhibit B-1, Tab 2, p. 18; Exhibit B-3, BCUC IR 40.1; 


Exhibit B-14A; TGI/TGVI Argument, pp. 32, 33).  The determination of the formula-based 2006 allowed ROE 


for TGVI is 8.79 percent (Exhibit B-26).  TGVI submits that its ROE should be set at 10.91 percent (i.e., 10.16 


percent plus 75 basis points) (TGI/TGVI Submissions, p. 62; TGI/TGVI Reply Submissions, p. 46). 


2.4 Acquisition of Terasen Inc. by Kinder Morgan, Inc. 


The Applicants filed their application with the Commission on June 30, 2005.  On August 1, 2005 Kinder 


Morgan, Inc. (“KMI”) and Terasen Inc., the sole shareholder of the Applicants, announced a definitive 


agreement whereby KMI would acquire all of the outstanding shares of TI for $35.91 per share.  This amount is 


2.7 times the book value of each TI share.  The total purchase price, including the assumption of debt, is 


announced to be $6.9 billion.  Following the announcement of the transaction Moody’s Investors Service 


announced that it would place TGI on credit watch with negative implications until it had investigated the 


implications of the transaction on TGI’s credit quality.  Moody’s Investors Service downgraded TGI on 


December 19, 2005, stating that it had evaluated TGI’s credit on a stand-alone basis assuming that the 


regulatory ring-fencing imposed by the Commission would be effective in insulating TGI from the higher 


business and financial risk of its parent entities (Exhibit B-27, p. 1). 
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The Applicant’s treasurer, Mr. Bryson commented on the transaction: 


 “Well, I think that 2.7 book value was for the entire Terasen entity, which includes not just the 
gas utility business, but includes the pipeline business and the water business.  You know, as  
we’ve indicated to investors over the past several years and demonstrated to investors over the 
last several years, we’ve got tremendous growth potential in our pipelines business…I think, you 
know, their public statements are clear that they saw the greatest potential in the pipelines 
business.  When you add up the various growth opportunities that Terasen has in front of it, I 
mean, we’re a $5-billion organization currently, with more that $5 billion of growth potential in 
that business segment alone” (T2: 123). 


On August 17, 2005, KMI applied to the Commission under section 54 of the UCA for approval of the 


acquisition of the shares of TI.  On November 10, 2005 the Commission approved the transaction, subject to 


certain conditions concerning “ring-fencing,” independent governance and location of data.  The ring-fencing 


provisions are designed to insulate TGI and TGVI from credit rating downgrades and related financial risks 


associated with any affiliates in the large Terasen/KMI corporate family.  The conditions approved by the 


Commission are as follows: 


 1) Each Terasen Utility shall maintain, on a basis consistent with BCUC orders and accounting 
practices, a percentage of common equity to total capital that is at least as much as that determined 
by the Commission from time to time for ratemaking purposes. 


 2) No Terasen Utility will pay a common dividend without prior Commission approval if the result 
would reasonably be expected to violate the restriction in (1) above. 


 3) (a) No Terasen Utility will lend to, guarantee or financially support any affiliates of the Terasen 
Utilities, other than between TGI and TGS, or as otherwise accepted by the Commission. 


  (b) TGI and TGS shall together maintain separate banking and cash management arrangements 
from other affiliates.  TGVI shall establish separate banking and cash management 
arrangements from other affiliates once it has completed its proposed refinancing. 


  (c) No Terasen Utility will enter into a tax sharing agreement with any affiliate of the Terasen 
Utility, unless the agreement has been approved by the Commission. 


 4) No Terasen Utility will enter into transactions with affiliates that are not in compliance with 
Commission guidelines, policies or directives regarding affiliate transactions, and no Terasen 
Utility will enter into transactions with affiliates on terms less favourable to the Terasen Utility than 
those available from third parties on an arms-length basis, unless otherwise approved by the 
Commission. 


 5) No Terasen Utility will engage in, provide financial support to or guarantee non-regulated 
businesses, unless otherwise approved by the Commission. 
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The intervenors filed the evidence of Dr. Booth on October 11, 2005.  Dr. Booth summarizes his 


evidence with the following observation: 


 “Kinder Morgan’s (KMI) proposed takeover of Terasen Inc. is at an 11.8X expected 2006 
EBITDA or 2.7X book value.  This extreme valuation implies that the financial parameters 
applied to the Terasen companies are extremely generous and confirms my judgment that they 
should be reduced.  The KMI takeover also calls into question the lack of ring fencing of 
Terasen Gas and the need for restrictions on inter affiliate cash management and transactions.  
Failing such ring fencing, in the face of the double leverage used by KMI to finance the 
transaction, there is a grave risk that Terasen Gas Inc.’s bond rating will suffer and ratepayers 
will be paying unfair and unreasonable debt costs” (Exhibit C2-6, p. 3). 


Dr. Booth refers to a CIBC World Markets report dated August 19, 2005 that claims KMI plans a “double dip” 


financing structure, which would enable it to claim interest as an expense in both Canada and the U.S. which 


would result in lower taxes being paid by the new group (Exhibit C2-6, p. 83). 


BCOAPO argues that the gas distribution companies were an integral reason that a premium was paid by KMI. 


This position is based on the expert evidence of Dr. Booth, who testified that because TGI represents 65 percent 


of the earnings of TI, “part of that 2.7 times clearly reflects the fact that they were happy with Terasen Gas” 


(BCOAPO Argument, p. 10). 


The CEC argues that the KMI purchase at its high valuation is conclusive evidence in and of itself that the 


existing ROE and debt/equity structure is delivering a more than fair, just and reasonable return to departing 


shareholders and the new shareholders involved in the purchase (CEC Submission, p. 3). 


The JIESC takes the position that when the allowed return equals the investors required return, the market to 


book ratio will be equal to one.  The Intervenor cautions that if the ROE is set too generously, the market to 


book ratio will rise and the customers will pay more than is necessary to attract capital (JIESC Submission, 


p. 4). 


The Companies in Reply Argument clarify that the KMI acquisition did not cause any change in the 


shareholding of either TGI or TGVI as the shares of both companies continue to be owned by TI.  The 


Companies argue that the CEC was incorrect to suggest that TGI and TGVI are seeking to recover the premium 


over book value that KMI paid on the purchase of the shares of TI, and that there is no support for the 


Intervenors’ argument that the new shareholder of TI was satisfied with the current ROE (TGI/TGVI Reply 


Submissions, pp. 6-7). 
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The Companies submit that the acquisition of TI by KMI should play no part in the Commission’s 


determination of the requests for relief that was made in the Applications.  The Companies argue that the 


Commission cannot infer that KMI was satisfied with the return that was in place (T7: 1031). 


 


Commission Determinations 


In considering the premium paid by KMI for the shares of TI, the Commission Panel is cognizant of the 


findings of the Alberta Energy Utility Board (“AEUB”) in its Generic Cost of Capital Decision, July 2, 2004 


(Exhibit A3-1, p. 28): 


 “The Board also agrees that there may be strategic factors affecting the price that is paid to 
acquire a utility.  The Board also recognizes that, in some cases, a premium might be paid for 
regulated assets in anticipation of significant future growth in rate base, to achieve geographic 
diversification or to obtain a foothold in a new market.  The Board is not aware of the strategic 
factors that may have affected the price paid to acquire Alberta utilities in recent years.” 


The Commission Panel is aware of a number of strategic and fiscal factors that may have affected the price paid 


by KMI for the shares of TI.  KMI can employ double leverage and can claim interest expenses in both the U.S. 


and Canada (“the double dip”) to make the acquisition earnings accretive.  TI’s oil transportation business has 


significant growth opportunities.  To protect the financial integrity of TI’s gas distribution subsidiaries the 


Commission has initiated “ring-fencing” conditions.  The Commission notes that Moody’s Investors Service 


has announced that it is satisfied with the “ring-fencing” conditions imposed by the Commission and that the 


downgrading by Moody’s of TGI was unrelated to the transaction.  There is no evidence before the Commission 


that any of the premium paid by KMI will be included in either of the Companies’ rate bases and recovered 


from their customers.  The Commission’s role is to determine a suitable capital structure for the Applicants and 


return on equity for a benchmark low-risk utility and the KMI/TI transaction is not relevant to the 


Commission’s determination. 
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3.0 AUTOMATIC ADJUSTMENT MECHANISM 


3.1 Evidence and Argument 


TGI has applied to change the contraction/expansion factor (or “sliding scale”) component of the Commission’s 


AAM such that the ROE will be adjusted by 75 percent of the change in forecast long Canada bond yields. 


In 1994 the Commission implemented an adjustment mechanism for annually setting returns on equity, with 


revisions to the mechanism in the interim, including in 1999 as part of the Commission’s 1999 ROE and Capital 


Structure Decision.  The current mechanism increases the annual allowed return on equity by 80 percent of the 


change in forecast long Canada yields above 6.0 percent, and reduces the annual allowed return on equity by 


100 percent of the change in forecast long Canada yields below 6.0 percent.  Through its 1999 Decision the 


Commission also established that it would canvass interested parties on the need for a review of the automatic 


adjustment formula when long Canada rates exceed 8.0 percent for a period of at least six months. 


Ms. McShane recommends that the Commission implement a symmetric 75 percent sliding scale, which she 


states would recognize that interest rates and the cost of equity do not rise and fall in tandem.  She also submits 


that a 75 percent sliding scale would recognize the validity of the objectives of maintaining a stable financial 


profile and stable rates, and would put B.C. utilities on a similar footing as their Canadian peers (Exhibit B-1, 


Tab 2, p. 100).  In support of her recommendation, Ms. McShane points to the results of her DCF-based equity 


risk premium test, which she concludes suggests that the utility cost of equity is less sensitive to changes in 


government bond yields than implied by the current sliding scale.  In support, Ms. McShane also refers to her 


evidence of an average 75 percent ratio of Canadian utility dividend yields to long Canada bond yields in the 


period 1996-2004 as well as to her demonstration that a one percentage point change in the before-tax yield on a 


long-term Canada bond requires roughly a 70 basis points change in the utility return on equity to maintain a 


similar after-tax equity risk premium (Exhibit B-1, Tab 2, pp. 98-99). 


Ms. McShane recommends that the formula should be reviewed if forecast long Canada yields fall below 4 


percent or exceed 8 percent on the basis that long Canada yields outside of the range of 4.0-8.0 percent may 


indicate a materially altered relationship between long Canada yields and the utility cost of equity (Exhibit B-1, 


Tab 2, p. 100). 


TGI submits that the current BCUC adjustment mechanism increasingly disadvantages B.C. utilities as long 


Canada bond yields decline, being the only such mechanism that provides for a one to one relationship between 


bond yields and allowed returns on equity (TGI/TGVI Submissions, p. 64).  The Companies submit that the 
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“penalization” of B.C. utilities can only be rectified by establishing a fair and reasonable return and 


implementing an adjustment formula with a symmetrical 75 percent sliding scale (TGI/TGVI Submissions, 


p. 64). 


While Dr. Booth is not aware of any research to justify adjustment coefficients of either 0.75 or 0.80, and does 


not believe that risk premiums vary in a mechanical fashion with interest rates, he does support adjustment 


mechanisms as balancing the interests of shareholders and consumers and providing a viable compromise that 


avoids annual repetitive rate hearings.  Dr. Booth judges that whether the adjustment coefficient is 0.75 or 0.80 


is not material, but submits that that these coefficients are in the right range (Exhibit C2-6, pp. 67-68). 


Dr. Booth recommends a sliding scale with an adjustment coefficient of 0.75.  Dr. Booth has not specified any 


range in long Canada yields outside of which the formula should be reviewed since such cut-off points depend 


heavily on the economic situation that generates them, which cannot be specified ahead of time.  Instead, 


Dr. Booth relies on the company, intervenors and Board staff to decide when a hearing is needed, based on their 


analysis of ongoing economic events (Exhibit C2-7, p. 85). 


The JIESC accepts Dr. Booth’s recommendation to change the adjustment mechanism after the benchmark 


return is reset so that for future changes being made pursuant to the adjustment mechanism, the return on equity 


is raised or lowered by 75 basis points for every 100 basis points change in long-term Canada yields (JIESC 


Submission, p. 40). 


Other intervenors either made no submission on the sliding scale component of the AAM, or adopted the 


evidence of Dr. Booth and the submissions of the JIESC. 


Commission Determinations 


The Commission Panel notes that aside from recommended changes to the sliding scale component of the 


AAM, no other changes were recommended, such as to the method used to determine the forecast long Canada 


bond yield. 


The Commission Panel is satisfied with the reasonableness of the proposed changes to the sliding scale 


recommended by TGI and supported by Intervenors.  The Commission Panel approves a change to the 


adjustment mechanism such that the benchmark return on equity is raised or lowered by 75 percent of the 


change in the forecast long Canada bond yield. 
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The Commission Panel calculates that the result of this adjustment will be to increase the ROE for the 


benchmark low-risk utility for 2006 from 8.29 percent to 8.60 percent.  The determination of the appropriate 


ROE is discussed in Section 6. 


3.2 Review Process 


Neither the Applicants nor the Intervenors make any recommendations concerning a periodic review of the 


process, or concerning events that should trigger such a review.  In light of the AEUB finding in its 2004 


Generic Cost of Capital Decision, the Commission Panel will adopt a review period of five years, while noting 


that any party continues to be free at any time to apply to the Commission to consider a review of the AAM.  In 


addition, should the AAM result in a ROE for the benchmark low-risk utility of less than 8 percent or greater 


than 12 percent the Commission will canvass the views of the parties on whether the AAM should be reviewed. 
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4.0 RISK 


4.1 Risk Defined 


The Applicant and Intervenors broadly agree on the definition of risk to a benchmark low-risk utility.  


Investment risk comprises the sum of business risk, financial risk and regulatory risk. 


Business risk is the risk that the utility will not be able to earn a return on its capital or of its capital.  Dr. Booth 


summarized those elements that constitute business risk as: 


“…stemming from uncertainty in the demand for the firm’s product resulting, for example, 
from changes in the economy, the actions of competitors, and the possibility of product 
obsolescence.  This demand uncertainty is compounded by the method used by the firm and the 
uncertainty in the firms’ cost structure, caused, for example, by uncertain input costs, like those 
for labour or critical raw or semi-manufactured materials” (Exhibit C2-6, p. 22, line 13). 


Financial risk is measured through the debt equity ratio of a utility (Exhibit C2-6, p. 23). 


Regulatory risks are those that might arise from regulatory lag, from disallowed operating or capital 


costs or from punitive awards. 


4.2 TGI 


4.2.1 TGI’s Submission 


TGI submits that since the generic hearing and the introduction of the AAM in 1994 the competitive 


environment in which it operates has greatly changed, and that its business risks have increased significantly.  


The Companies identify nine components to the increase in the business risks of TGI and TGVI. 


 1) The operating cost advantage of natural gas versus other energy sources has declined; TGI provides 
Exhibit B-6 to illustrate a narrowing of the gap between gas and electricity for its residential 
customers in the Lower Mainland and Central interior of the province. 


 2) TGI’s gas versus electricity price advantage is the lowest among Canadian gas distribution 
companies.  Table 1 on page 7 of Exhibit B-1, Tab 1 shows gas to have a considerable price 
advantage over electricity in Alberta and Ontario. 


 3) Price competitive trends have led to declining captive rates for new customers.  In addition to a 
greater proportion of new construction being multifamily dwelling, where TGI has experienced 
lower capture rates, TGI is experiencing reduced capture rates in single-family homes and estimates 







 
18 


 
 


 


its capture rate to have declined by 10 percent from the low 90 percent to the low 80 percent 
(Exhibit B-3, p. 64). 


 4) Alternative energy sources are more prevalent now than in the early 1990s.  TGI cites ground 
source heat pumps in the residential sector, and industrial customers’ ability to switch fuel types. 


 5) The annual use of natural gas by residential customers has declined through the 1990s and is 
forecast to continue to decline in the future; TGI states that residential use declined by 12.5 percent 
between 1997 and 2004, with a further 2 percent decline forecast to occur by 2009 (Exhibit B-1, 
Tab 1, p. 12-4).  In Exhibit B-2, page 43, TGI notes that despite lower average consumption, its 
residential customers are paying more for use of natural gas. 


  In addition, TGI files data regarding its actual volumes sold and transported, which show a 
considerable decline: 


  Recorded Actual TGI Volumes – TJs 


   Sales Transport Total 
1995 124,856 56,426 181,282 
1996 144,084 60,377 204,461 
1997 135,866 58,305 194,171 
1998 129,537 58,304 187,841 
1999 136,150 63,382 199,532 
2000 135,216 62,268 197,484 
2001 120,553 58,806 179,359 
2002 124,260 64,169 188,429 
2003 113,391 62,415 175,806 
2004 109,799 62,914 172,713 


  ________________________ 
  Notes 
  1.  Includes Fort Nelson 
  2.  Sales includes rates 1-7 
  3.  Transport includes rates 22-27, excludes BC Hydro and TGVI Wheeling volumes (Exhibit B-12) 
 


 6) Changes in the gas supply environment have required TGI to become very proactive in the regional 
gas market and to develop strict controls on acceptable transactions and credit positions with 
external counterparties; TGI notes that it has proposed to extend its hedging program from 24 to 36 
months.  This necessitates larger credit lines to support mark to market losses on forward positions, 
and the need to contract only with creditable counterparties (Exhibit B-1, Tab 1, pp. 15-16). 


 7) TGI is limited in its ability to pass costs through because of the competitive pressure from other 
energy sources; this has required it to invest in software applications, which enable it to capture 
productivity gains (Exhibit B-3, p. 77). 


 8) Potential accounting changes for rate regulated enterprises, such as the elimination of accounting 
for regulatory deferral accounts, could introduce significant volatility into the earnings of such 
businesses and negatively impact compliance with excessive covenants and the ability to attract 
capital in the future (Exhibit B-1, Tab 1, p. 17). 
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 9) TGI rejects the suggestion that deferral accounts eliminate or substantially reduce its business risk.  
Almost all utilities in North America now have energy cost deferral accounts and many have 
weather normalization accounts.  This was not the case in 1994 when TGI was deemed to be the 
benchmark low-risk utility.  TGI claims that, when compared to other regulated utilities, it is 
inappropriately designated as a “benchmark low-risk utility” (Exhibit B-1, Tab 1, pp. 17-18). 


 
Ms. McShane, the Applicant’s witness, submits that a 33 percent common equity ratio is too low for TGI to be 


considered equivalent to the benchmark low-risk utility.  Her conclusion is based on factors that were similar to 


those cited by TGI: an increasingly competitive business environment in which TGI operates, and the fact that 


all major gas distributors have deferral accounts for the commodity cost of gas and many have rate stabilization 


or weather protection deferral accounts.  In addition, Ms. McShane cites the relatively high concentration of 


TGI’s demand in the industrial sector (40 percent) and the concentration of industrial load in a single industry, 


pulp and paper (Exhibit B-1, Tab 2, p. 15; T3: 326). 


4.2.2 The Intervenors’ Response 


Dr. Booth disagrees with TGI’s assessment of its business risk and submits that there is no significant increase 


in risk for TGI from higher natural gas costs.  Dr. Booth notes that TGI continues to add customers and to grow 


its customer base, and that Terasen stated in its 2004 Annual Information Form (March 2005) that “Natural gas 


maintains a competitive advantage in terms of pricing when compared to alternative sources of energy in British 


Columbia.”  Dr. Booth also contends that if the risk of residential customers switching to alternative fuels was a 


significant risk to TGI it would be expected to be tracking and monitoring the situation, and the fact that it does 


not indicates that this is not considered to be a serious risk (Exhibit C2-6, pp. 32-34). 


In Dr. Booth’s view, “...utilities have the lowest business risk of just about any sector in the Canadian 


economy” and notes that the costs and revenues from gas distribution are very stable so that the underlying 


uncertainty in operating income is very low.  Dr. Booth also notes that “...in the event of unanticipated risks, 


regulated utilities are the only group that can go back to their regulator and ask for “after the fact” rate relief” 


(Exhibit C2-6, p. 28, emphasis in the original). 


Dr. Booth addressed TGI’s business risk of not earning a return of capital, and offered the following solution: 


“The second and more risky situation is if the company can not rebalance to achieve its revenue 
requirement.  This unlikely situation might occur if industrial and commercial users refuse to pay 
the higher rates resulting from the loss of residential load.  In this case the recovery of the rate 
base is in question and Terasen runs the risk of stranded assets.  However, if this risk is realistic, 
then the correct response is to change the depreciation rate so that the cost of potentially stranded 
assets is recovered from the existing users” (Exhibit C2-6, p. 33). 
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TGI counters this suggestion by citing an excerpt from a NEB decision re TransCanada Pipelines RH-2-2004: 


“…there is a potential that a company’s tolls may not incorporate sufficiently high depreciation 
rates because competitive factors would prevent such rates from being charged.  This potential, if 
significant, is appropriately compensated through the cost of capital. 


The assessment of cost of capital should assume that the depreciation rates reflect the best 
assessment of economic life of the pipeline.  Consequently, resetting depreciation rates to reflect 
a new best estimate of economic life does not, by itself, reduce business risk from what it would 
be absent a change in the best estimate” (Exhibit B-5, Response to JIESC et al. 7.2c). 


The parties do not address the issue further in their Submissions, in the Commission Panel’s view, correctly.  


There is nothing before the Commission Panel to suggest either that the Applicants’ depreciation rates do not 


reflect their best assessment of the economic life of their plant in service; or that their business risks can be 


eliminated by a change in depreciation rates. 


4.2.3 Competitiveness of Natural Gas versus Electricity 


With respect to the risks related to the competitive position of natural gas versus electricity, the JIESC notes 


that TGI had indicated that a year ago it had determined that there was a 95 percent probability that its 


residential natural gas rates would remain at or below British Columbia Hydro and Power Authority’s (“BC 


Hydro”) electricity rates (JIESC Submission, p. 10; T2: 97).  However, the Companies submit that this 


statement refers to its information a year ago and that gas prices have increased since then, further decreasing its 


competitiveness (T3: 290).  The JIESC also notes that TGI’s estimate of the competitive electricity price was 


based on an internal estimate that assumed that electricity prices would increase at approximately one-half the 


rate of increase of BC Hydro’s probable scenario in its 2004/05 Electricity Load forecast (Exhibit C2-15).  The 


JIESC argues that Ms. McShane indicated that gas prices would be expected to moderate somewhat from the 


current high prices resulting from “the aftermath of the hurricanes” (T3: 330). 


The JIESC files a slide from TGI’s 2005 Annual Review that shows the five-year forward gas prices at the 


AECO Hub™ declining from approximately $13.50 Cdn/GJ in January 2006 to $7.00 Cdn/GJ in October 2010 


(Exhibit C2-23).  This trend is directionally consistent with the opinion of the Companies’ witness 


Ms. McShane (T3: 329-330). 


The JIESC also files a page from BC Hydro’s December 2004 Electric load forecast for the period 2004/05 to 


2024/25.  The BC Hydro forecast states that its probable scenario assumes that electricity prices will increase at 


the rate of inflation (Exhibit C2-15), whereas TGI assumes a rate of increase for electricity prices that was one-


half the rate of inflation (T2: 84). 
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The CEC argues that the risk associated with electric to gas competition has existed since the deregulation of 


natural gas pricing and as such it is a risk for which the utility has been compensated for a long time.  In the 


view of the CEC, recent competitive pressures reflect supply tightening in the natural gas commodity sector and 


the realization of underlying risks, which have remained constant (CEC Submission, p. 19).  The CEC also 


notes that Terasen did not use electricity price forecasts available from BC Hydro, nor had it studied the 


anticipated cost pressures on BC Hydro’s electricity rates.  The CEC also cites the testimony of Ms. McShane 


who agreed that a forecast of electric rate increases twice as high as that used by TGI would reduce the 


competitive pressure (CEC Submission, pp. 20-21). 


The CEC disputes Terasen’s claim that the customer attachment rate as a percentage of housing starts is 


approximately one-half of what it was in the mid-1990s (T2: 84).  The CEC argues that if one accounts for the 


lag between the measurement of housing starts and customer attachments the relationship is more constant 


(CEC Submission, pp. 22-23).  The CEC also argues that declining use rates are a normal result of higher 


efficiency equipment, more use of thermostat controls, increased insulation and trends towards multi-family 


dwellings.  In the view of the CEC, these trends will create lower customer bills and improve the 


competitiveness of natural gas, even as electricity goes through a similar process of increasing efficiency.  The 


CEC considers the trends concerning TGI to be evidence of “...the consolidation and firming of the core market 


towards its more fundamental needs...” for natural gas and not a factor increasing risk (CEC Submission, p. 24). 


The Companies dispute the CEC argument that accounting for the timing difference between housing starts and 


customer attachments eliminates the decline, and replies that there has been a significant decline in customer 


additions and the number of customer additions as a proportion of housing starts since the early 1990s.  The 


Companies also argue that while high efficiency furnaces and other advances may partly explain the decline in 


use per account, the fact remains that use per account and throughput are decreasing, which will lead to higher 


unit charges (TGI/TGVI Reply Submissions, p. 16; Exhibit B-12). 


The Companies submit that the price competitiveness of natural gas has deteriorated since 1994 and 1999 and 


that, even though Exhibit C2-23 shows the forward price of natural gas declining over time from current levels, 


these forward prices continue to be higher than past prices and the Companies will face greater competition 


from electricity than in the past.  The Companies argue that whether or not BC Hydro rates will increase at 


1 percent or 2 percent per year is immaterial, when compared to the dramatic change in the relative prices in the 


price of natural gas and electricity and the volatility of gas prices (TGI/TGVI Reply Submissions, pp. 13-14).  


The Companies further argue that consumers’ purchasing decisions are influenced not only by the absolute level 


of gas prices but also by their perception of price and volatility (TGI/TGVI Submissions, p. 10). 







 
22 


 
 


 


4.2.4 Deferral Accounts 


The Applicants seek no change in their deferral accounts.  TGI provides a listing and description of its deferral 


accounts plus a comparison to Union Gas Limited (“Union”), Enbridge Gas Distribution Inc. (“Enbridge”), Gaz 


Metro, and ATCO Gas (Exhibit B-3, Appendix 26.5). 


TGI maintains two significant commodity deferral accounts: the Commodity Cost Reconciliation Account 


(“CCRA”) and the Midstream Cost Reconciliation Account (“MCRA”).  These commodity deferral accounts 


collect the difference between the actual incurred gas costs and recoveries from rates.  TGI’s non-commodity 


deferral accounts defer elements of gross margin and of costs.  The most significant deferral account for TGI is 


the Revenue Stabilization Account Mechanism (“RSAM”).  The Company describes its operation as follows: 


“The RSAM account deals with the Company’s delivery margin and stabilizes the margins 
recovered from residential and commercial customers.  The RSAM stabilizes delivery margin 
received from these customer classes on a use per customer basis.  If customer use rates vary 
from the forecast levels used to set the rates, whether due to weather variances or other causes, 
the Company records the delivery charge differences in the RSAM account for refunding or 
charging through a rate rider to the RSAM rate classes over the ensuing three years.  Having an 
RSAM mechanism does not offer the company protection against forecasting errors due to 
variances between recorded and forecast number of customers nor does it mitigate any 
forecasting risks associated with the non-RSAM customer classes such as industrial customers” 
(Exhibit B-3, Response to BCUC IR1 26.4.1). 


TGI states that the approved 2005 delivery margin, including other operating revenues, totals $522.1 million, of 


which $100.5 million (21.2 percent) is subject to risk without deferral account protection.  This amount 


comprises non-RSAM class customers of $82.4 million (15.8 percent), other operating revenues of $26.0 


million (5 percent) and new customer additions of $2.1 million (0.4 percent) (Exhibit B-3, Response to BCUC 


IR1 26.7). 


At December 31, 2004, the unrecovered balance on the RSAM Account was $59.5 million less related tax of 


$20.5 million (net of $39.0 million).  TGI states that the balance on the account has accumulated over 11 years, 


with the balance being reduced in only two of those years (1996 and 1999). 


Cost deferral accounts include the short-term and long-term interest rate deferral accounts which absorb interest 


rate fluctuations, and pension cost and insurance premiums deferral accounts, the latter two established as part 


of the 2004-2007 PBR settlement (Exhibit B-3, Appendix 1.5, p. 32).  On the expense side, TGI states that of its 


2005 test year expenses, O&M expenses of $152.1 million have no deferral protection, along with depreciation 


of $80.8 million (Exhibit B-5; JIESC IR No. 1, p. 15). 
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The JIESC argues that the Commission has allowed TGI “some of the most generous risk mitigation measures 


in the industry through extensive use of deferral accounts and through PBR regulation which provides an 


opportunity to earn returns above and beyond the allowed return” (JIESC Submission, pp. 11-13). 


The CEC also submits that TGI “...has the most attractive deferral account treatment when considering that 


other jurisdictions are adopting some of these treatments....”, and that deferral accounts contribute to providing 


the Company with very stable and predictable earnings.  The CEC states that TGI’s concern about deferral 


accounts is that these are ineffective in dealing with gas on electric competition, and argues that while deferral 


accounts provide TGI with very stable and predictable earnings, they are not intended to deal with gas on 


electric competition (CEC Submission, pp. 24-27).  The CEC notes that only 18.1 percent of TGI’s 2005 Test 


Year revenue is not covered through deferral accounts and consequently it has a highly predictable accounting 


income and a highly stable ability to earn its ROE (CEC Submission, pp.17-18; Exhibit B-5, Volume 5, 


Response to JIESC-BCOAPO-CEC IR1 7.1). 


The JIESC notes that TGI earned its allowed return in every year since 1995, with the exception of 1998, which 


was due to employee severances paid out as a result of a major corporate restructuring to take advantage of PBR 


(JIESC Submission, p. 17; Exhibit B-5, JIESC-BCOAPO-CEC IR 7.1; T2: 79).  The BCOAPO and the CEC 


echo this argument (BCOAPO Submission, p. 9; CEC Submission, p. 12). 


The Companies agree with the CEC’s submission that deferral accounts cannot deal with gas on electric 


competition and have not been proposed for such a purpose.  The Companies also note that Dr. Booth indicated 


that the RSAM account should not affect the return on equity allowed (TGI/TGVI Reply Submissions, pp. 17-


18). 


The Companies acknowledge that PBR is beneficial to shareholders, but argue that it takes on 


additional risk by committing to O&M and capital targets, and by limiting its ability to seek relief from 


the Commission (T3: 286; TGI/TGVI Reply Submissions, p. 12). 


4.2.5 The Companies’ Response to Risk 


The JIESC points to the TI annual report and testimony regarding the annual report to argue that: 


“The failure of Terasen to disclose any new material competitive risks in its annual report, 
where they must be disclosed or there will be legal penalties, should be proof that there are no 
new material risks the shareholders, or for that matter, there are no new material risks that the 
Commission should be concerned about” (JIESC Submission, p. 15). 
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In the JIESC’s view there is no evidence that any prudently acquired asset of TGI will be economically stranded 


or that it will be unable to earn its allowed ROE in the future as it has in the past (JIESC Submission, p. 9). 


The CEC also argues that if the risks to TGI were substantive, one would expect it to have invested in studying 


those risks and to have disclosed them in their Annual Report and Prospectuses where there is a legal obligation 


to disclose and be truthful.  The CEC submits that the TI Annual Report and Prospectuses contain scant, if any, 


discussion of risks or disclosure of the potential to switch to alternative fuels.  The CEC further argues that TGI 


appears not to have done any serious analysis to study or demonstrate the validity of the risk related to the price 


of gas relative to electricity, nor of consumer behaviour that would enable it to cope with competitive risks if 


they were significant (CEC Submission, pp. 32-36). 


The CEC further submits that TGI has neglected to take actions that could mitigate the risks it perceives and has 


undertaken actions that exacerbate the problems it cites, including investment in expensive or uneconomic 


projects.  The CEC also argues that TGI proceeded to acquire TGVI in spite of risks that were present before 


TGI purchased the utility.  In summary, the CEC argues that TGI’s response to its perceived risk is “tepid and 


weak” and consequently should not be granted any increased ROE or equity component at this time (CEC 


Submission, pp. 30-39). 


The CEC dismisses TGI’s claims with respect to various other risk adjustment factors, such as gas supply 


management challenges, cost management issues, regulatory accounting risks, and lack of growth.  The CEC 


argues that TGI’s claims with respect to these risks are either self-contradictory or unsupported by the evidence.  


The CEC submits that the underlying risk differs from the realized outcomes associated with risk and that the 


realization of a risk that has existed for some time does not change the risk of a company (CEC Submission, 


pp. 28-29). 


The Companies contend that the risk disclosure in the TI Annual Report is appropriate in the context of Terasen 


Inc. and that an exhaustive discussion of TGI and TGVI’s business risks comparable to the discussion in the 


hearing would give investors a distorted view of the overall business risk of Terasen Inc.  “...given that its 


business risk remains relatively low compared to the broad equity market” (TGI/TGVI Reply Submissions, 


p. 11). 


The Companies acknowledge that TGI is less risky than the “average” company (quotation marks in original) 


but argues that the evidence demonstrates that the relative risks of both TGI and TGVI have increased and that 


the risks faced by the Companies are greater than those faced by most other gas utilities in Canada (TGI/TGVI 


Reply Submissions, p. 10). 
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Commission Determinations 


The Commission Panel finds that the vast majority of gas distribution companies in North America have some 


form of commodity deferral account, and that this protects both the utility from commodity risk and the 


customers from imprudent purchasing and from the utilities profiting from the purchase, transportation and 


storage of gas. 


With the exception of the RSAM, which is discussed below, the Commission Panel finds that many of the other 


costs which are deferred by TGI are deferred as a result of PBR so that TGI is not penalized for underestimating 


or rewarded for overestimating a cost over which it has little or no control.  Thus, the deferral is symmetrical.  


The Commission Panel finds the RSAM to be a unique account.  It has two facets that the Commission Panel 


will consider separately. 


The RSAM acts as a weather normalization account.  In this regard, TGI is similar to a number of utilities in 


North America (including Gaz Metro and Newfoundland Power Inc., in Canada) that can defer the effects of 


temperature when and where it differs from a long-term norm used to set rates.  The Commission Panel agrees 


with Dr. Booth and Ms. McShane that weather is a symmetrical risk, with equal odds of over and 


underachieving, that should not be taken into account when establishing the ROE for a benchmark low-risk 


utility. 


The second function of the RSAM is to enable TGI to defer margin variances arising from residential and 


commercial customers consuming more or less gas than forecast.  The Commission Panel considers this aspect 


of the RSAM to be a short-term business risk mitigant, which is not available to TGI’s comparators.  By “short-


term”, the Commission Panel means that it agrees with the Applicants that “the RSAM does not provide for 


recovery of the return on, or of, capital in the longer-term.” 


The issue is “whether the Applicants’ business risk has increased,” that is to say has the probability of TGI not 


earning a return on and of its capital increased since 1994.  The evidence before the Commission Panel is clear:  


TGI has consistently achieved its allowed ROE in all years except one.  The Commission Panel views the 


AAM, PBR and the RSAM as mechanisms that act to reduce the risk that TGI will not earn a return on its 


capital.  As to earning a return of its capital, that is to say will TGI be able to recover its investment in property 


and plant in service through rates for service collected from its customers, the evidence is not as clear.  In 1994, 


the evidence before this Commission was of a utility whose product enjoyed a broad competitive edge over 


electricity, whose long-term supply at reasonable prices seemed assured, and which was able to capture a 


significant share of new residential market.  As Dr. Booth observed “So what happens is the growth allows 
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more customers to lower the unit costs on the system, thereby making the distribution charge slightly lower 


making it slightly more competitive” (T5: 673).  Today, TGI’s competitive advantage has been significantly 


attenuated; its supply outlook has been altered by shippers moving B.C. gas east; and its capture rates in the 


new residential market have declined. 


The Commission Panel can say with certainty that TGI’s business risk has not declined in the period 1994-


2005.  It cannot say by how much its business risk increased, but it can say that although the probability of TGI 


not earning a return of its capital has increased, it continues to be very low. 


The Commission Panel also shares the CEC’s observation that if TGI genuinely perceives that it is facing 


increasing risk, it has a responsibility to undertake cost-effective actions that will mitigate risk.  Such actions 


could include monitoring customer behaviour more closely in terms of such issues as fuel switching, 


disconnections, and energy efficiency and increasing efforts to offset the customer perception, cited by TGI, 


that natural gas is an expensive fuel. 


4.3 TGVI 


4.3.1 Evidence and Argument 


In addition to the risks faced by TGI, the Companies set out the following risks peculiar to TGVI: 


1) Building a new market on Vancouver Island; 


Ms. McShane describes TGVI as a relatively small greenfield utility, its market being built from the 
ground up over the past 15 years.  TGVI’s rates have been structured to compete with alternative 
energy sources and to induce potential customers to convert to natural gas.  Ms. McShane 
summarizes that until 2003 TGVI’s rates were set at a discount to competing fuels, too low to 
recover TGVI’s cost of service and resulting in accumulations to the Revenue Deficiency Deferral 
Account (“RDDA”).  Since 2003 TGVI’s rates have been based on a cost of service model, 
incorporating a soft cap mechanism to maintain the competitiveness of rates in the residential and 
commercial sectors relative to electricity or oil alternatives (Exhibit B-1, Tab 2, pp. 18-19). 


2) Continuing recovery of the RDDA: 
 


The Companies state that BC Hydro revenues from firm transportation of natural gas to the Island 
Cogeneration Project (“ICP”), in conjunction with royalty payments pursuant to the VINGPA, have 
allowed TGVI to reduce the RDDA to approximately $60 million at December 2004 from its peak 
at $88 million in 2002. 


The Companies argue that while TGVI and BC Hydro have signed a two-year transportation 
service agreement for the firm transportation of natural gas to ICP, there is no commitment from 
BC Hydro as to what will happen after the expiry of that contract.  The Companies are concerned 
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about the uncertainty of recovering roughly $16 million of the RDDA balance from BC Hydro in 
2008 (TGI/TGVI Submissions, p. 19).  The Companies summarize that under the approved 2006-
2007 negotiated settlement agreement the RDDA balance is expected to be reduced by 
approximately $17.4 from a total of $52 million as of December 31, 2005 (TGI/TGVI Submissions, 
p. 20), or to roughly $34.6 million by the end of 2007 (Exhibit A3-6, Appendix A, Schedule 1, 
p. 14). 


3) Planning for the elimination of Provincial royalty revenues in 2012 covering approximately 20 
percent of the current cost of service; 


The Companies summarize that under VINGPA, TGVI receives royalty payments from the 
Provincial Government that reduce the cost of the gas commodity, which, in turn, improves the 
margin available to recover delivery costs.  The Companies state that after the payments terminate 
at the end of 2011, TGVI’s customers will be required to absorb the full commodity cost of gas.  
The Companies contend that the ability of TGVI to mitigate the impact of rising costs on customer 
rates will partly depend on its ability to add new customers, which hinges in large part on the 
competitiveness of TGVI’s rates versus electricity rates.  The Companies submit that given the 
intensely competitive market in which TGVI operates, there is a material risk that it will be unable 
to recover its full investment in utility assets (Exhibit B-1, Tab 2, p. 19). 


The Companies expect that the annual royalty payments will have grown to $60 million by 2012.  
The Companies submit that if TGVI has to apply for a $60 million revenue requirement increase in 
2012 it would result in a rate increase of 35 to 40 percent across all customer classes, and that the 
current mechanism does not provide an adequate level of return to compensate for this risk 
(TGI/TGVI Submissions, p. 20). 


4) High dependence on industrial load, in excess of 65 percent of throughput, two thirds of which is 
contracted on a year to year basis.  The Companies note that 66 percent of TGVI’s load and 38 
percent of its margin is industrial, comprising of the ICP and seven pulp mills. 


5) Security of supply risk since all gas to the Island flows from a single source on the mainland and is 
also dependent on the use of undersea high pressure transmission facilities.  Ms. McShane describes 
TGVI as facing greater supply risks than the typical distribution utility, due to its dependence on a 
single pipeline system that traverses rugged terrain, with underwater and marine crossings 
(Exhibit B-1, Tab 2, p. 19). 


6) Future repayment of $75 million non-interest-bearing senior government debt, currently sitting (sic) 
as a credit to rate base.  The Companies point out that repayment will increase TGVI’s rate base, 
contribute to higher cost of service and impact TGVI’s competitive position (Exhibit B-1, Cover 
letter, p. 12). 


The Applicants testify that, after the filing of the Application on June 20, 2005, BC Hydro has advised that it is 


evaluating the operation of the ICP as a peaking unit and purchasing transmission on an interruptible basis.  As 


a consequence of this advice, TGVI states that it has elected not to proceed with its plan to sell a long-term 


bond issue to Canadian institutions and has chosen to refinance its debt in the amount of $350 million with 


short-term bank debt.  This event has also caused its plan to obtain a rating for its long-term debt to be put on 


hold (T3: 316). 
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4.3.2 TGVI Deferral Accounts 


A comparison of TGVI and TGI’s deferral accounts to other Canadian gas utilities was provided (Exhibit B-3, 


Appendix 1.5).  TGVI maintains a commodity deferral account called the Gas Cost Variance Account that 


captures the difference between actual and approved cost of gas.  TGVI’s most significant non-commodity 


deferral account is the RDDA, which has been operating for 15 years (Exhibit B-1, Tab 2, p. 18). 


TGVI states that its approved 2005 delivery margin, including other operating revenues, is $118.0 million.  Of 


this amount, $18.0 million of forecast revenue surplus is at risk without deferral account protection.  The $18.0 


million equates to 15.3 percent of TGVI’s delivery margin. 


TGVI states that the Special Direction provides for TGVI to have a RDDA funded by its shareholder.  The 


RDDA shareholder funding mechanism has the result that in years when the revenues of TGVI are insufficient 


for it to earn its allowed return the shareholder funds the shortfall to cause the utility to have sufficient revenues 


to earn its return and vice versa (TGI/TGVI Submissions, pp. 19-20). 


TGVI claims that its RDDA provides apparent protection against revenue risk, but it only does so through the 


shareholder funding the revenue deficiencies.  Therefore, in reality, all revenues are at shareholder risk.  It 


expects that in the longer term, if and when the RDDA balance is reduced to zero, a mechanism similar to 


TGI’s RSAM will be put in place.  The risk for TGVI is not so much delivery margins risk, but rather credit 


collection risk and whether its rates can ever be competitive, particularly after royalty revenues cease after 2011 


(Exhibit B-3, p. 88). 


Schedule 1 in TGVI’s Negotiated Settlement Agreement for the 2006-2007 Revenue Requirements on line 28 


(Exhibit A3-6), shows that in 2002 the RDDA reached a peak accumulated deficit of $88 million.  From 2003 to 


2004 TGVI has realized annual surpluses (Exhibit B-16, lines 41-42).  These surpluses are expected to continue 


through to the end of 2007 resulting in a forecast RDDA balance of $34.7 million.  Since 2003, TGVI’s “soft-


cap” rate design mechanism, together with revenues from the transportation agreement with BC Hydro, have 


allowed TGVI to incur annual surpluses.  These surpluses allow TGVI to pay down the accumulated 


shareholder funded deficits and thus reduce the RDDA balance. 


The RDDA allows TGVI to earn its allowed ROE before the VINGPA provision of $1.9 million and 


(Exhibit B-16, lines 1-10, col. a) which was a component in the Special Direction and agreed to in the VINGPA 


agreement in a negotiated arrangement (T3: 250).  In a deficit year the RDDA revenue deficiency is added to 


earnings before revenue deficiency and in a surplus year the RDDA revenue surplus is subtracted from earnings 
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before revenue deficiency in order to calculate net earnings (Exhibit B-16, lines 41-49, col. b). 


The JIESC argues that some of the risks cited by TGVI, particularly the accumulation of a deficit that peaked at 


approximately $88 million in 2002, but has since been reduced approximately to $53 million in 2006 and $40 


million in 2007, the planning for the elimination of the provincial royalty revenues in 2012, and the recent 


reductions in industrial gas throughput, could be a concern if they are taken out of context.  The JIESC submits 


that while considering these concerns one should remember: 


• That BC Hydro believes electricity rates will probably increase at the rate of inflation; 


• That natural gas prices will probably decrease from current record levels; and 


• That the combination of the two previous factors should make dealing with adverse factors much 
easier than anticipated by the Companies in the TGVI evidence (JIESC Submission, pp. 20-21). 


 


The JIESC argues that the risks to TGVI are not new risks, but part of this project since its inception, and 


assumed by Terasen Inc. voluntarily when it purchased TGVI in March 2002.  The JIESC stresses that in 


January 2003, TGVI voluntarily accepted a capital structure of 35 percent and a return on equity 50 basis points 


above the allowed return on equity of the benchmark utility as part of the 2003-2005 settlement agreement, and 


that there is no good reason to change either now.  Further, the JIESC contends that the increased risks cited by 


TGVI are simply too remote to warrant any change in the capital structure or the return on equity of TGVI, 


particularly when upside opportunities are considered along with risk.  The JIESC submits that both the allowed 


ROE and the capital structure should remain at present levels (JIESC Submission, p. 21).  It also argues that to 


increase these components would make the utility less competitive and would affect recovery of the RDDA 


(JIESC Submission, p. 24). 


The CEC argues that TGI proceeded with the acquisition of TGVI knowing the risks that TGVI faced and that 


the Commission cannot hope to deal with these risks through increasing equity and return on equity (CEC 


Submission, p. 38).  The CEC contends that a utility that is now facing the realization of a risk for which it has 


been and continues to be compensated should not have access to even greater returns and even greater 


investment levels when the risks are being realized (CEC Submission, p. 29).  The CEC also submits that TGI 


should work with the Provincial Government and its customers to develop long term plans for dealing with the 


pending materialization of risk that TGVI faces (CEC Submission, p. 45). 


The Companies submit that the JIESC’s statement that the TGVI risks are not new risks ignores the evidence 


that there has been a marked change in the risks of TGVI.  While the JIESC says that risks are simply too 


remote, particularly when upside opportunities are considered along with risks, the Companies submit that the 
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Commission should not wait until an event occurs before recognizing the potential for that event to be a risk 


faced by a utility.  The Companies contend that there is nothing remote about the loss of industrial demand, or 


high gas prices, or the loss of Royalty Revenues at the end of 2011 (TGI/TGVI Reply Submissions, p. 24). 


The Companies argue that CEC’s suggestion that TGI [sic] work with the Provincial Government and its 


customers recognizes that TGVI has significant risk that is materializing.  The Companies submit that there is 


an obligation on the Commission to consider and determine those risks at this time; the Commission cannot 


avoid its obligations by referring TGVI’s problems to the Provincial Government (TGI/TGVI Reply 


Submissions, pp. 30-31). 


Commission Determinations 


Section 3.1 of this decision deals directly with the TGI’s business risks, and the Commission Panel attributes 


the same determinations to the change in the similar components ascribed to TGVI’s business risk.  The 


following determinations deal only with those TGVI risks summarized at the beginning of this section. 


In assessing the business risk of TGVI, the Commission Panel is cognizant of the standard it set above when it 


defined business risk as the ability to earn a return on and of capital. 


The Commission Panel finds that the uncertainty surrounding the contract with BC Hydro beyond 2007 creates 


a significant incremental change to TGVI’s business risk together with uncertainty as to the ultimate recovery 


of the balance on the RDDA.  In addition, the uncertainty regarding the cessation of royalty payments from the 


Provincial Government and the need to repay the interest free loans from senior levels of government 


demonstrate that TGVI is exposed to considerably greater business risk than a benchmark low-risk utility.  It is 


evident to the Commission Panel that in TGVI’s case the probability of not earning a return on and of capital is 


considerably higher than is the case with the five “mature” gas distribution companies in Canada. 
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5.0 CAPITAL STRUCTURE 


This section considers the appropriate capital structures for TGI and TGVI. 


Dr. Booth believes the Commission should adjust for changes in business risk through the establishment of 


deferral accounts, as far as is practicable, then to alter the amount of debt financing; and then to alter the 


allowed ROE (Exhibit C2-6, p. 24).  A review of deferral accounts is outside the scope of this proceeding.  


Therefore, determinations in this decision with respect to capital structure and returns on equity assume the 


deferral accounts are not changed.  Further, the Commission Panel has used both capital structure and rates of 


return for establishing the appropriate financial profile for the Applicants.  In this decision, the capital structure 


of TGI will be determined so as to equate TGI to the benchmark low-risk utility.  In the case of TGVI, the 


reasonableness of the proposed capital structure and equity premium off of the return on equity for the 


benchmark low risk utility will be considered. 


The capital structures of other B.C. utilities are outside the scope of this proceeding, although the approved 


capital structures of other B.C. utilities are considered relevant to the determination of an appropriate capital 


structure for TGI and TGVI. 


5.1 TGI 


The Applicants apply for a 38 percent common equity ratio for TGI. 


5.1.1 Capital Structures of Other Canadian Gas Distribution Utilities 


The table below provides the capital structures of other Canadian Gas Distribution Utilities: 
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Source:  Exhibit B-1, Tab 2, Schedule 5, p. 1 


As indicated in the above table, all the other major gas distribution utilities have preferred shares in their capital 


structures.  Since 1994 the allowed common equity of TGI has been 33 percent.  In 1999 preferred shares were 


redeemed that accounted for 9.4 percent of the capital structure.  The preferred shares of ATCO Gas, Enbridge, 


and Union are perpetual preferred shares.  The Commission Panel accepts the evidence of TGI that it does not 


have a credit rating high enough to enable it to issue perpetual preferred shares (T3: 267).  Therefore, the 


Commission Panel concludes that the preferred shares of ATCO Gas, Enbridge and Union need to be 


considered when comparing the capital structures of those utilities with TGI. 


Ms. McShane and Dr. Booth reach similar conclusions regarding the relative risk of Canadian utilities.  


Ms. McShane’s view is that TGI’s business risks are comparable to those of the major Alberta and Ontario 


distributors, and exceed those of electric transmission companies by a considerable margin (Exhibit B-1, Tab 2, 


p. 16).  Dr. Booth is also of the view that electric transmission companies have a lower risk than TGI, and are 


judged to be the lowest risk regulated utilities in Canada.  The AEUB has found that appropriate capital 


structure for electric transmission companies with no preferred shares is 33 percent. 
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McShane is of the view that TransCanada Pipelines and Nova Gas Transmission face no higher business risk 


than TGI.  Dr. Booth is of the view that the gas transmission pipelines are the second lowest risk group.  The 


allowed common equity ratio for TransCanada Pipelines, Mainline and Nova Gas Transmission are 36 percent 


and 35 percent respectively. 


Dr. Booth then judged the local distribution companies, including both gas and electric as the next riskiest.  


Ms. McShane is of the view that TGI’s business risks are comparable to those of the major Alberta and Ontario 


gas distributors.  The allowed common equity ratios for the Ontario major gas distributors are in the range of 35 


percent and the allowed common equity ratios for the Alberta gas distributors are higher at 38 percent. 


In testimony, Dr. Booth indicated that TGI is riskier than ATCO Gas and Enbridge, roughly on par with Union, 


while being less risky than Gaz Metro (T5: 619-620).  Dr. Booth views PNG and Gaz Metro as the riskiest 


regulated utilities in Canada (Exhibit C2-6, p. 36). 


Although Dr. Booth recommends 35 percent for a typical local gas distribution company, he recommends 33 


percent for TGI because of more comprehensive deferral accounts.  The Commission Panel accepts that the 


TGI’s earnings are less volatile than the earnings of Enbridge and Union, and such reduced volatility can be 


attributed, in part, to weather normalization.  The Commission Panel also notes Dr. Booth’s testimony that “I 


think they (sc Enbridge and Union) are probably happier not having weather normalization.  Otherwise they 


would have proposed it” (T5: 639).  The Applicant submits that the existence of the RSAM account is not a 


factor that should play a role in the determination of its allowed return on equity or its capital structure.  Dr. 


Booth confirmed in his opening statement that weather risk should not affect the return on equity (TGI/TGVI 


Submissions, p. 14, para. 46 and 47). 


5.1.2 Coverage Ratios and Credit Ratings 


The pre-tax  interest coverage ratios for the major gas distribution companies in Canada are set out below: 


PRE-TAX INTEREST COVERAGE RATIOS 
FOR MAJOR CANADIAN UTILITIES 


 
Company 1995 1996 1997 1998 1999 2000 2001 2002 2003 


Enbridge Gas Distribution 2.0 2.6 2.6 2.1 2.2 2.2 2.8 2.7 2.7 
Gaz Metro 2.6 2.6 2.7 2.7 2.4 2.7 2.5 2.9 2.9 
Pacific Northern Gas 2.1 2.7 2.6 2.3 2.3 2.3 2.3 2.5 2.3 
Terasen Gas 1.8 2.0 2.3 2.3 2.3 1.9 1.8 2.0 2.0 
Union Gas 2.2 2.3 2.4 2.0 1.8 2.0 1.9 2.1 2.1 


 
Source DBRS (Exhibit B-1, Tab 2, Schedule 2) 
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TGI’s interest coverage ratio for 2004 was 1.99 (Exhibit B-28) 


TGI’s Medium Term Note ratings for the years 1994, 1999 and 2004 are set out below: 


 
Rating Agencies 1994 1999 2004 
DBRS A A A 
Moody’s - - A2 
CBRS/S&Ps B++ A (low) BBB 


(unsolicited) 
Source:  Exhibit B-3, Vol. 1, Appendix 2.1 


On June 26, 2003, Standard & Poors downgraded TGI’s rating from BBB+ to BBB.  In the first quarter of 2004 


TGI terminated Standard & Poors’ engagement to provide credit ratings in order to manage costs.  However, 


S&P elected to continue to publish unsolicited credit ratings on TGI debt.  On December 19, 2005, Moody’s 


lowered TGI’s senior secured rating from A1 to A2 and TGI’s senior unsecured rating from A2 to A3 


(Exhibit B-27).  Both Moody’s and S&P are of the view that the low common equity component in the capital 


structure of TGI results in a weak financial profile.  TGI submits that the December 2005 downgrading 


demonstrates the need for an increase to the common equity and return on equity for TGI (TGI/TGVI Reply 


Submissions, p. 27). 


In its credit rating report on TGI dated June 22, 2004, DBRS makes the following comments on TGI from a 


credit analyst’s (and thus bondholder’s) perspective: 


“The company benefits from a supportive regulatory regime,” 


“The regulatory environment within which the company operates provides a relatively high 
degree of financial stability.” 


“Key financial ratios are expected to continue to fluctuate within a narrow band in line with 
changes in working capital requirements, however, this does not pose any credit implications.” 


“Terasen Gas has historically had the lowest allowed ROEs relative to all other gas distribution 
utilities in Canada.  This has resulted in generally weaker financial ratios relative to its Canadian 
peers,” and 


“The use of the taxes payable method of taxation (typical of rate-regulated utilities) has resulted 
in an unrecorded future income tax liability of $215.8 million as at December 2004.  The 
recovery of this liability in future rates depends on regulation” (Exhibit B-5, Appendix 1.2). 
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The Commission Panel notes these comments by DBRS.  First, the interest coverage ratios are stable and are 


unlikely to pose any credit implications in the future.  Second, the lowest allowed returns, when combined with 


the lowest equity component relative to all other gas distribution utilities in Canada, have resulted in the lowest 


interest coverage ratios in Canada. 


The Commission Panel accepts that if TGI is downgraded by one of the rating agencies to a non-investment 


credit that it could limit the number of investors willing to hold TGI debt securities.  For that reason, investors 


may be reluctant to hold debt that is just one notch above BBB-.  A credit rating below an S&P  BBB- is 


considered “junk” (T3: 263-265).  Therefore, TGI’s credit rating would fall to non-investment grade (junk) 


status if S&P downgrades TGI by only two notches.  In the December 19 Announcement, Moody’s states: 


“TGI’s rating considers the support provided by TGI’s regulatory environment which limits 
TGI’s exposure to commodity price and volume risks as well as pension funding costs and 
insurance costs by operation of numerous deferral mechanisms including Commodity Cost 
Reconciliation Account (CCRA), Midstream Cost Reconciliation Account (CCRA) and the 
Revenue Stabilization Adjustment Mechanism (RSAM).  However, the rating also recognizes 
that the deemed equity and allowed ROE permitted by the regulator are among the lowest in 
Canada which contributes to TGI’s weak financial metrics relative to its global peers” 
(Exhibit B-27). 


 


The Applicants submit that TGI’s hedging agreements require that collateral be posted if its rating falls to non-


investment grade, which could trigger significant and sudden liquidity requirements.  TGI’s gas purchase 


agreements require that collateral be posted if the counterparty has reasonable grounds for insecurity, which 


could be triggered by a downgrade to non-investment grade (TGI/TGVI Submissions, p. 25, para. 85; T3: 265). 


Dr. Booth believes that because bond rating agencies are concerned with accurately predicting the credit quality 


of a firm’s debt, they take a conservative approach because of “asymmetry of risk” and sometimes over react 


(Exhibit C2-6, pp. 76-77).  Moreover, Dr. Booth submits that S&P’s decision to impose harsher credit standards 


has had no impact on spreads or presumably marketability of future debt issues, and notes that spreads have 


almost all declined since end of 2002 (Exhibit C2-6, p. 78).  During the Oral Phase of Argument, TGI advised 


that there has been no determinable change in the market following the Moody’s downgrade (T7: 984).  The 


JIESC submits that the ratings are the agency’s view of the utility, and that a more important view is the 


markets view as evidenced by the spreads. 


The spreads of TGI with comparators including Enbridge and Union are provided at Exhibit C2-11, 


Exhibit C2-11 and BCUC IR No. 1, 32.1.1.2.  TGI’s 30-year bonds trade at spreads that are approximately 15-


20 basis points higher than Enbridge and at spreads that are similar to Union’s.  In Reply Argument, TGI 


submits that TGI bonds trade at approximately 30 basis points higher than Enbridge; however, the trade spreads 
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indicated on BCUC IR No. 1, 32.1.1.2 are 20 basis points and the estimated spreads for a new 30 year issue are 


approximately 30 basis points.  TGI then submits that the “30 basis point spread” reflects a “particularly 


accommodating point in the interest cycle for TGI bonds” (TGI/TGVI Reply Submissions, p. 20). 


Dr. Booth’s view is that the S&P and the Moody’s ratings for Terasen are out of line with what the market feels 


is the correct rating.  During the Oral Phase of Argument, the JIESC also notes that both the Moody’s and 


DBRS ratings are “A” ratings (T7: 978). 


The Commission Panel also notes the submissions of TGI that from the perspective of independent parties, who 


can see there has been a change, the downgrades suggest the business risks and the financial risks of TGI have 


increased (T7: 980). 


5.1.3 Access to Capital Markets and Financing Flexibility 


The JIESC observes that TGI was able to raise 30 year debt in 2005 on reasonable terms.  The Applicant’s 


Treasurer Mr. Bryson states: 


 “I think the point that I want to leave on this is that obviously one of the key standards that a fair 
return on equity and capital structure has to meet is the ability to raise financing even in adverse 
conditions.  And I think that was acknowledged by this Commission in the 1999 ROE decision.  
And what I’d like to submit is that the ability to issue 30-year bonds once every five or ten years 
does not provide evidence that that test is being met” (T2: 154). 


Mr. Bryson states that in 2005 at least seven BBB rated companies were able to issue 30 year debt (T2: 127). 


The Commission Panel accepts the need for a utility to be able to access capital markets under most 


circumstances at reasonable rates. 


Commission Determinations 


The Commission Panel concludes that the appropriate capital structure range for consideration of TGI is in the 


range of 35 percent to 38 percent and that given the effect of deferral accounts in reducing the risk of TGI, the 


appropriate equity component for TGI is 35 percent.  Given the preferred shares in the capital structure of all 


other Canadian gas distribution utilities, the equity component of TGI will remain the lowest in Canada for gas 


distribution utilities. 
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While the Commission Panel accepts the submissions of the JIESC that since utilities have the lowest business 


risk of just about any sector they should have the highest debt ratios, it nevertheless concludes that an increase 


to the capital structure of TGI is supported by post-1994 changes to the capital structure of TGI and by 


comparisons to the approved capital structures of comparable risk utilities.  Credit rating downgrades by S&P 


and Moody’s are relevant and also support a need for a change to the capital structure. 


The Commission Panel requires TGI to file within 30 days of this decision a document setting out how and 


when it will implement this change to its capital structure in compliance with the ring-fencing conditions 


approved by the Commission on page 49 of the KMI Decision. 


5.2 TGVI 


The Applicants apply for a 40 percent common equity ratio for TGVI. 


TGVI is also in an increasingly competitive environment.  Ms. McShane says that TGVI faces higher risk than 


any of the major mature gas distribution utilities, and is more comparable to the smaller mature utilities and the 


greenfield gas distributors in the Maritimes (Exhibit B-1, p. 20).  In particular, Ms. McShane views TGVI to be 


somewhat less risky than either of Enbridge Gas New Bruswick or Heritage Gas and to be in the same business 


risk class as Gazifiere Inc. and Natural Resource Gas.  Ms. McShane also views TGVI to have higher business 


risk than FortisBC (Exhibit B-3, Vol. 2, IR 1.45.3).  Ms. McShane provides the allowed common equity ratios 


of these utilities, which have a range from 40 percent to 50 percent and recommends a common equity range for 


TGVI of 45-50 percent. 


The business circumstances of TGVI have changed since Ms. McShane’s evidence was filed.  TGVI has not 


sought a thicker common equity ratio or a higher return on equity as a result of the new circumstances, but 


submits that the circumstances have changed the business risks and provide further evidence of the 


reasonableness of the capital structure and return on equity that is being sought by TGVI. 


The Applicants note that TGVI has the same allowed common equity as Enbridge, has no preferred shares, and 


is allowed approximately the same level of equity as Enbridge.  Further, that the risk profiles of TGVI and 


Enbridge are not remotely similar (TGI/TGVI Submissions, p. 32). 


Dr. Booth did not file evidence related to TGVI.  The JIESC submits that there is no justification for changing 


the capital structure of TGVI at this time and that it does not make sense to do so. 
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Commission Determinations 


The Commission Panel concludes that the appropriate common equity component in the capital structure of 


TGVI is 40 percent. 


The Commission Panel requires TGVI to file within 30 days of this decision a document setting out how and 


when it will implement this change to its capital structure in compliance with the ring-fencing conditions 


approved by the Commission on page 49 of the KMI Decision. 
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6.0 RETURN ON EQUITY 


6.1 The Applicants’ Methodology 


This Section considers the appropriate return on equity for a benchmark low-risk utility, and applies its 


determination in that regard to the return on equity for TGI and TGVI. 


The Applicants introduce the evidence of Kathleen McShane (Exhibit B-1, Tab 2).  Ms. McShane says that a 


fair return is one that provides a utility with the opportunity to: 


1. earn a return on investment commensurate with that of comparable risk enterprises; 


2. maintain its financial integrity; and, 


3. attract capital on reasonable terms. 


According to Ms. McShane these criteria give rise to two separate standards, the capital attraction standard and 


the comparable returns, or comparable earnings, standard.  Ms. McShane states that the two standards require 


the use of three tests used to develop her recommended fair return on equity for a benchmark low-risk utility: 


• Equity Risk Premium (ERP) test, which is a generic term for a methodology that estimates the cost of 
equity as the sum of a directly observable yield on a security such as a government or corporate bond 
and a premium to compensate for the additional equity risk assumed by the investor; 


• Discounted Cash Flow (DCF) test, which measures the equity investors’ expected return as the 
dividend yield on a stock or group of stocks plus the expected growth in dividends in the long term; and 


• Comparable Earnings (CE) test, which measures the experienced returns on book equity of firms that 
are of similar risk to the utility for which the regulator is setting the fair return (Exhibit B-1, Tab 2, 
lines 720-734). 


6.1.1 ERP Test 


Ms. McShane uses three methodologies to derive her equity risk premium as follows: 


• Risk-Adjusted Equity Market 


• Historic Utility 


• DCF based 
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Risk-Adjusted Equity Market 


Ms. McShane uses the period 1947-2004 to examine the average risk premium experienced in the Canadian, US 


and UK markets as follows (Exhibit B-1, Tab 2, Schedule 8): 


 


 Stock Return Bond Return Risk Premium 
Canada 12.1 6.9 5.3 
United States 13.2 6.3 7.0 
United Kingdom 14.9 8.9 6.0 


 


Ms. McShane uses the arithmetic average that is the sum of each year’s return divided by the number of years in 


the study.  Ms. McShane addresses the issue of high bond returns in recent years by substituting her estimate of 


current long bond yields (5.25 percent) rather than historic average returns.  From this she develops an indicated 


Canadian equity market risk of 6.75 percent, being the mid-point of a range of 6.25 percent to 7.25 percent.  


Ms. McShane applies a relative risk adjustment factor (beta) of 0.65, which she derives by developing “raw” 


betas from Canadian data which exclude Nortel.  She then adjusts her “raw” beta using a formula used by major 


commercial suppliers of betas, which gives two-thirds weight to a stock’s own beta and one-third weight to the 


market mean beta of 1.0.  Thus, she arrives at a benchmark utility equity risk premium of 4.0 percent 


(Exhibit B-1, Tab 2, lines 1577-1968). 


Historic Utility Equity Risk Premium 


In Schedule 16 of her evidence, Ms. McShane observes actual utility equity (arithmetic average) risk premiums 


as follows: 


1956-2004 Canada – gas and electric 4.4% 
1947-2004 US – gas 6.0% 
1947-2004 US – electric 5.0% 


 


From which she determines that an appropriate historic utility equity risk premium for a benchmark low-risk 


utility to be in the range of 4.25-5.0 percent or approximately 4.75 percent (Exhibit B-1, Tab 2: lines 1985-


2000). 







 
41 


 
 


 


DCF-Based Equity Risk Premium Test 


Ms. McShane compares the estimated DCF cost of equity of seven US gas utilities over the corresponding 30-


year U.S. Treasury yield on a monthly basis for the years 1993-2004 (Exhibit B-1, Tab 2, Schedule 18).  This 


test indicates an average risk premium over the period of 4.2 percent.  Since the corresponding bond return is 


6.0 percent, Ms. McShane increases the observed premium to 4.7 percent to reflect her forecast yield on a 30-


year (Canadian) government bond of 5.25 percent.  At the same time, she tests the relationship between the 


spreads between U.S. long-term A-rated utility and 30-year U.S. Treasury yields and determines a utility risk 


premium of 4.3 percent.  Ms. McShane settles on a mid-point of 4.5 percent for her DCF-based ERP test 


(Exhibit B-1, Tab 2, line 2140). 


Financing Flexibility Allowance 


To each of the three risk premiums developed by her tests, Ms. McShane adds a Financing Flexibility 


Allowance of 50 basis points.  This allowance is intended to cover three aspects: 


• flotation costs; 


• a cushion for unanticipated capital market conditions; and 


• a recognition of the fairness principle. 


Ms. McShane’s ERP test results are summarized as below (Exhibit B-1, Tab 2, p. 83): 


Risk-Free Rate 5.25% 
Equity Risk Premium 4.0-4.75% 
“Bare-Bones” Cost of Equity 9.25-10.0% 
Financing Flexibility Allowance 0.50% 
Return on Equity 9.75-10.5% 


6.1.2 DCF Test 


Ms. McShane describes “the Discounted Cash Flow approach as proceeding from the proposition that the price 


of a common stock is the present value of the future expected cash flows to the investor, discounted at a rate 


that reflects the riskiness of those cash flows.  If the price of the security is known (can be observed), and if the 


expected stream of cash flows can be estimated, it is possible to approximate the investor’s required return (or 


capitalization rate) as the rate that equates the price of the stock to the discounted value of future cash flows.” 
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Due to the dearth of quoted utility companies in Canada and analysts’ forecasts thereof, Ms. McShane applies 


her test to a sample of 14 relatively low-risk U.S. gas and electricity utilities that were included to serve as a 


proxy for a Canadian low-risk benchmark utility (Exhibit B-1, Tab 2, Appendix C).  To determine investors’ 


growth expectations, Ms. McShane uses both Value Line (an independent research firm) forecasts of earnings 


growth as well as I/B/E/S (the major data base that provides long term consensus forecasts) consensus forecasts 


of utility equity analysts.  Ms. McShane found no evidence of upward bias in the I/B/E/S consensus forecasts; 


indeed, she cites studies which find that investment analysts’ forecasts serve as a better surrogate for investors’ 


expectations than historic growth rates. 


In her first application of the DCF model, Ms. McShane applies a constant growth DCF model to her sample 


which results in a DCF cost of equity of 8.8 percent (Exhibit B-1, Tab 2, Schedule 20).  Her second application 


of the DCF model uses analysts’ forecasts for five years and a normal growth in the U.S. economy of 5.5 


percent per annum thereafter, which gives a result of 9.7 percent (Exhibit B-1, Tab 2, Schedule 22).  


Ms. McShane estimates an indicated “bare-bones” required return on equity in the range of 8.8-9.7 percent or 


approximately 9.25 percent.  To her “bare bones” required return Ms. McShane adds 50 basis points.  This is 


the same amount as that added to her ERP test, but arises for different reasons.  Ms. McShane finds a 


“disconnect” between the DCF return investors expect to earn on the current market value of their common 


equity investments and what they expect the utility to earn on the book value of their investments.  To mitigate 


this problem, she augments her DCF result by 50 basis points (Exhibit B-1, Tab 2, line 2393). 


6.1.3 Comparable Earnings Test (“CE”) 


Ms. McShane describes the CE as “arising from the notion that capital should not be committed to a venture 


unless it can earn a return commensurate with that available prospectively in alternative ventures of comparable 


risk.  Since regulation is a surrogate for competition, the opportunity cost principle entails permitting utilities 


the opportunity to earn a return commensurate with the levels achievable by competitive firms facing similar 


risk.” 


To select a sample of Canadian companies of reasonably comparable investment risk to a benchmark low-risk 


utility, Ms. McShane takes all 432 companies on the Toronto Stock Exchange (“TSX”) in Global Industry 


Classification Standard sectors 20-30 (being Industrials, Consumer Discretionary and Consumer Staples).  From 


this list she removes companies which, in the period 1993-2003 had i) missing or negative common equity (368 


companies); ii) paid no dividend in any year (21 companies); and iii) thinly traded companies, companies with 


betas > 1.0, companies with returns with a standard deviation of +/- -1 from average, ranked high risk or 


speculative, or unrated (17 companies) to arrive at her sample of 17 low-risk Canadian industrials 
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(Exhibit B-1,Tab 2, Appendix D). 


Ms. McShane chooses the period 1993-2004 on the grounds that it covers an entire business cycle and should be 


representative of a future normal cycle.  Ms. McShane assesses the possible need to adjust the results of her CE 


tests based on a review of the 17 companies’ bond ratings, stock ratings and adjusted betas.  Accordingly she 


adjusts the results of her CE tests which had indicated average levels of returns on book equity in the 13 to 13.5 


percent range, down to “no less than 13 percent” (Exhibit B-1, Tab 2, line 2540). 


6.1.4 Summary 


To arrive at her indicated return on equity for a benchmark low-risk utility Ms. McShane applies an “indicative” 


weighting of 75 percent to her market based tests (ERP and DCF) and 25 percent to CE.  As Ms. McShane 


points out “the answer is not going to come out to four places.  Cost of equity doesn’t lend itself to that level of 


precision” (T4: 506).  Her indicated return on equity for a benchmark low-risk utility is 10.5 percent, or a 


premium of 5.25 percent over her estimate of a long Canada bond of 5.25 percent (Exhibit B-1, Tab 2, line 


2573). 


Ms. McShane addresses the ROE for TGVI as follows: 


 “In my opinion, to equate TGVI to the benchmark low risk utility, an allowed common equity 
ratio of no less than 45-50% would be required (compared to the range of 35-40% for Terasen 
Gas).  Terasen Gas is proposing a 40% common equity ratio for TGVI.  I view the proposal as 
reasonable; however, the difference between the proposed 40% and the indicated range of 45-
50% (mid-point of 47.5%) requires an incremental equity risk premium relative to the benchmark 
low risk utility return.  Applying the same approach as detailed in Schedule 29 for Terasen Gas, 
the difference between the proposed 40% common equity ratio and a 47.5% common equity ratio 
warrants an incremental equity risk premium for TGVI relative to the benchmark low risk utility 
of 60-120 basis points (mid-point of 90 basis points).  Thus, the 75 basis point incremental equity 
risk premium proposed for TGVI is reasonable” (Exhibit B-1, Tab 2, pp. 21-2). 


6.2 The Intervenors’ Methodology 


The Intervenors filed the evidence of Dr. Booth, CIT Chair in Structured Finance and Professor of Finance at 


the Joseph L. Rotman School of Management at the University of Toronto (Exhibit C2-6).  Dr. Booth uses the 


Capital Asset Pricing Model (“CAPM”) to derive his estimate of the MRP, and tests the result with a DCF test 


of U.S. utilities followed by Standard & Poors. 
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6.2.1 MRP Test 


Dr. Booth uses the period 1956-2004 to determine that the Canadian market risk premium of equities over long-


term bonds has averaged (on an arithmetic basis) 2.70 percent.  Extending the period examined back to 1924 


produces a Canadian market risk premium of 5.21 percent.  Dr. Booth estimates the current market risk 


premium to be 4.5 percent. 


Dr. Booth examines the betas for utilities based in Canada for a number of five-year periods ending 1984 to 


2004, but finds the data distorted by a number of factors, including the market crash of 1987 and the technology 


boom and bust of 2000 and 2001.  Accordingly, for beta he estimates a reasonable range for normal market 


conditions going forward to be 0.45 to 0.55, which would imply a risk premium in the 2.025 percent to 2.475 


percent range, which he adds to his long Canada bond yield forecast of 5 percent  to produce an estimate in a 


range of 7.0 to 7.5 percent. 


In addition to his “Classic CAPM” estimate, Dr. Booth uses a two factor CAPM model, which adjusts for 


estimation problems in the CAPM by directly incorporating the risk of long Canada bonds through a term or 


interest rate risk premium.  The result of this second test produces an estimation of the fair return of 7.25 


percent.  Dr. Booth places equal weight on both CAPM estimates and took the average (7.25 percent) as being a 


reasonable estimate.  To this estimate he adds a 50 basis point flotation cost allowance to produce a best 


estimate of 7.75 percent for a 275 basis point utility risk premium (Exhibit C2-6, p. 60). 


6.2.2 Other Tests 


Dr. Booth did not perform any other test to determine a fair return on equity.  He did however, examine the 


DCF estimates for U.S. utilities covered by Standard & Poors for the period 1978-2004 from which he estimates 


an average return on equity of 10.17 percent from which he deducts  the average U.S. Treasury of yield of 7.97 


percent to determine a 220 basis point U.S. utility risk premium (Exhibit C2-6, Appendix C). 


6.3 Discussion 


Considerable evidence was before the Commission Panel as to the most suitable methodology to determine a 


fair return on equity for a benchmark low-risk Canadian utility.  Much of the evidence comprises detailing the 


shortcomings of each of the methodologies in general and of the witness’s applications of the concepts in 


particular. 
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The evidence is that up to the 1960s the principal methodology to determine fair rates of return was CE, as, 


according to Dr. Booth, the DCF method and the ERP method which was derived from the CAPM, were 


developed in the 1960s.  By the 1980s all three methodologies were in use in Canada.  In the early 1990s capital 


markets in Canada fell into considerable turmoil, causing DCF and CE to give unreliable results, which resulted 


in the ERP becoming the main, if not the sole, methodology used by regulatory bodies in Canada to establish 


fair rates of return.  The concept became embedded in Canadian regulatory methodology with the adoption by 


many regulatory bodies of the AAM whereby an individual utility’s return on equity could be adjusted each 


year by reference to the change in the Risk Free cost of capital (namely the forecast long Canada bond yield).  


The DCF and CE methods have never managed to restore themselves to favour in regulatory bodies’ eyes with 


the result that in Canada’s most recent generic cost of capital hearing, neither method was accorded any weight 


by the AEUB in its determination of a generic return on equity.  In the United States the DCF and CAPM 


methods got their start in the 1970s and have survived nearly unchanged as the primary rate of return methods, 


with the DCF the virtual default method in practically all U.S. regulatory jurisdictions [Exhibit B-3E (Vol. 4), 


Appendix 74.1]. 


In the words of Ms. McShane:  “I believe that … none of the tests is so superior (sic) to the others that it should 


be discarded in favour of just using one or two tests … Each test should be viewed as providing some 


perspective on what a fair return is” (T3: 377). 


The Applicants in their submission argue that “A fair and reasonable return is not an arithmetic exercise; no 


approach is the determination of a fair and reasonable return is perfect.  Although the use of a simple test may 


be appealing in its simplicity, it must be realized that the concept of a fair return is not that simple … TGI and 


TGVI submit that the Commission should consider all three approaches and give weight to each …” 


(TGI/TGVI Submissions, p. 35, para. 119). 


6.3.1 ERP 


Conceptually, the ERP methodology has a great deal of appeal to a regulator.  It is derived from the CAPM, 


which was described in Exhibit B-21 being Chapter 7 of Financial Theory and Corporate Policy by Copeland 


and Weston.  It requires the derivation of a risk free rate; an observed risk premium, being the difference 


between returns on common stocks and government bonds; and a factor known as beta, which is the coefficient 


of a portfolio or stock’s volatility compared to the market as a whole.  The Applicants outline the following 


shortcomings of the CAPM as it is applied to the derivation of an ERP: 
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Risk-Free Rate 


The theoretical CAPM assumes that the risk-free rate is uncorrelated with the return on the market.  However, 


the application of the model typically assumes that the return on the market is highly correlated with the risk-


free rate, that is, that the equity market return and the risk-free rate move in tandem. 


Similarly, an ROE formula that is predicated on a close tracking between the allowed return and the risk-free 


rate assumes the risk-free rate and the return on the market are highly correlated.  The theoretical CAPM calls 


for using a risk-free rate, whereas the typical application of the model in the regulatory context employs a long-


term government bond yield as a proxy for the risk-free rate.  Long-term government bond yields may reflect 


various factors that render them problematic as an estimate of the “true” risk-free rate, including: 


• the yield on long-term government bonds reflects the impact of monetary and fiscal policy; 


• yields on long-term government bonds may reflect shifting degrees of investors’ risk aversion; and 


• long-term government bond yields are not risk-free; they are subject to interest rate risk (Exhibit B-1, 
Tab 2, Appendix A, p. 2). 


 


Equity Market Risk Premium 


The equity market risk premium is typically measured largely by reference to historic data.  There are a wide 


range of views on what constitutes an appropriate period for estimating the historic risk premium, on what 


constitutes the appropriate averaging technique, and on whether various time-specific or country-specific 


outcomes diminish the reliability of history as a predictor of the future risk premium (Exhibit B-1, Tab 2, 


Appendix A, p. 3). 


A decade by decade review of Canadian historic risk premiums shows a wide range of realized risk premiums, 


which would indicate the desirability of using longer rather than shorter periods to measure the premiums, as 


follows: 
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Time Period Stock Returns Bond Returns Risk Premiums 
1940s 10.0% 3.9% 6.0% 
1950s 17.0% 0.4% 16.5% 
1960s 10.8% 2.9% 7.9% 
1970s 12.1% 6.1% 6.0% 
1980s 13.1% 13.7% -0.6% 
1990s 11.6% 11.8% -0.2% 
1995-2004 11.2% 10.9% 0.2% 
1947-2004 i) 12.0% 6.9% 5.3% 
1956-2004 ii) 10.7% 8.0% 2.7% 


 i) used by Ms McShane 
 ii) used by Dr Booth (Schedule 1) 


In addition, certain problems exist in Canada but not in the United States when it comes to measuring historic 


risk premium data.  The achieved equity market risk premiums in Canada have been reduced by the 


performance of the government bond market.  The change in Canada’s fiscal performance over the past decade, 


leading to the recent low levels of interest rates, indicates that the historic returns on long-term Government of 


Canada bonds overstate likely future bond returns, and therefore understates the future equity risk premium 


(Exhibit B-1, Tab 2, Appendix A, p. 4). 


The Canadian equity market is less liquid, less diverse and less populous than the U.S. equity market.  The 


performance of the Canadian equity market as the “market portfolio” has been unduly influenced by a small 


number of companies (Exhibit B-1, Tab 2, Appendix A, p. 4). 


Canadian equity data were “backcast” in 1976 upon the creation of the TSE 300 back to 1956.  Accordingly, 


data prior to 1956, and to a lesser extent data between 1956 and 1976, may be less consistent (T6: 926). 


Beta 


Impediments to reliance on beta as the sole relative risk measure, as the CAPM indicates, include: 


• the assumption that all risk for which investors require compensation can be captured and expressed in 
a single variable; 


• the only risk for which investors expect compensation is non-diversifiable equity market risk; no other 
risk is considered (and priced) by investors; and 
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• the assumption that the observed calculated betas (which are simply a calculation of how closely a 
stock’s or portfolio’s price changes have mirrored those of the overall equity market) are a good 
measure of the relative return requirement. 


Use of beta as the relative risk adjustment allows for the conclusion that the cost of equity capital for a firm can 


be lower than the risk-free rate, since stocks that have moved counter to the rest of the equity market could be 


expected to have betas that are negative (Exhibit B-1, Tab 2, Appendix A, p. 5). 


6.3.2 DCF 


Dr. Booth points out the shortcomings of the DCF methodology.  At page 58 of his testimony he states “It is 


generally accepted that analysts’ earnings forecasts are biased high…This conflict of interest has been most 


evident in the Internet and Technology fiascos of the late 1990s, when prominent analysts issued strong buy 


recommendations on the way up and kept them in place on the way down and got sued in the process” 


(Exhibit C2-6, p. 58). 


6.3.3 CE 


In Appendix B of his evidence, Dr. Booth identifies five basic problems with the earned rate of return, namely: 


• It is an accounting rate of return. 


• It is an average not a marginal rate of return. 


• It is earned on historic accounting book equity that does not reflect what can be earned on investments 
today. 


• It is based on non-inflation adjusted numbers. 


• It varies with the firms selected in the “comparable earnings” sample (Exhibit C2-6, Appendix B). 


 
6.4 Commission Determinations 


6.4.1 Two Standards 


The Commission Panel accepts the relevance of two separate standards namely the capital attraction standard 


and the comparable returns standard in establishing a fair return on equity for a benchmark low-risk utility.  One 


standard does not trump the other, neither is one subsumed by the other.  Accordingly, the Commission Panel 


will seek to give weight to each of the three methods placed before it in determining a suitable return for a 


benchmark low-risk utility. 







 
49 


 
 


 


6.4.2 Relevance of Other Board Decisions 


All parties refer in their evidence and their submissions to decisions of other regulatory boards in Canada 


concerning fair returns.  The JIESC warns of the danger of circularity resulting from a regulatory board “relying 


on what other boards have done.”  The JIESC continues: 


“On the other hand, one cannot totally ignore the immense amount of effort that has gone into 
determining fair returns by the NEB, in its generic ROE proceeding, and the AEUB, in its 
recent generic ROE and capital structure hearing. 


The AEUB hearing is the most recent and largest generic ROE hearing ever held in Canada.  It 
went for 33 hearing days, involved 11 utilities, and heard from six expert witness panels. 


The AEUB and the NEB decisions should not be applied blindly by this Commission.  
However, they should be considered carefully, as should evidence of market acceptance of the 
allowed returns, and the acceptability of their awards to investors.” (JIESC Submission, pp. 7-
8) 


At the November 2005 consensus risk free rate for 2006 of 4.79 percent the returns allowed for 2006 under 


current mechanisms are as follows: 


BCUC – Terasen Gas Inc. 8.29% 
NEB – Generic 8.89% 
AEUB – Generic 8.93% 
Ontario* 8.71% 
Newfoundland 8.77% 


 * October 2005 Consensus 
 Source:  Exhibit B-26 


The Commission Panel’s view is that it holds generic hearings into a fair return on such an infrequent basis, that 


there is little danger of circularity should it consider the returns allowed in other jurisdictions to ensure that the 


return it allows for 2006 is in line with returns allowed to benchmark low risk utilities in other jurisdictions. 


6.4.3 Globalization 


The Applicant states that since 1994 “Globalization of capital markets means that Canadian utilities are 


competing for capital with alternative investments world-wide.  Globalization of capital markets provides 


Canadian investors opportunities for higher returns at similar risk levels than available in the domestic market.  


The returns allowed for Canadian utilities need to recognize that Canadian investors’ opportunities are not 


limited to domestic investments” (Exhibit B-1, Tab 2, p. 5). 
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Dr. Booth submitted a monograph propounding the thesis that globalization or diversification reduces risk and 


market risk premium in both markets (Exhibit C2-6, Appendix D). 


Dr. Booth, under cross-examination, states, “I generally believe that the US estimates both for the market risk 


premium and the US estimates from US regulated gas and electric utilities are higher than they would be for 


Canada. … I would say that they’re too high, which means that you cannot take them directly and apply them in 


Canada. … I would say they’re indicative, but my personal opinion would be that they are too high” (T6: 820). 


During cross-examination Ms. McShane stated “And so there are a couple of different points: one, that there are 


opportunities (sc for investors to commit capital globally) and two, that in measuring the risk premium, we need 


to look beyond Canadian data” (T4: 424). 


The Commission Panel agrees with this bifurcation.  On the first issue the Commission Panel agrees that while 


it is now possible for Canadian investors to commit their entire retirement savings capital offshore, there is no 


evidence that they have been in a huge hurry to do so.  Canadian investors face a considerable foreign exchange 


risk when investing offshore and the Commission Panel does not believe that they set this risk aside on the 


grounds that, in a perfect world, it should be capable of being hedged or otherwise diversified away. 


The Commission Panel is not convinced that the Federal Government’s relaxation of foreign content rules in 


retirement portfolios should be a reason to increase the equity return of a benchmark low-risk utility. 


As to the second issue, the Commission Panel is prepared to accept the use of historical and forecast data of 


U.S. utilities when applied as a check to Canadian data; as a substitute for Canadian data when those data do not 


exist in significant quantity or quality; or as a supplement to Canadian data when Canadian data give unreliable 


results.  The Commission Panel bases this view on the fact that the U.S. and Canadian economy and capital 


markets are closely integrated. 


6.4.4 Market to book ratios and acquisition premiums 


In his evidence, Dr. Booth addresses the issue of market to book ratios of utility companies as follows: 


“This process is akin to someone investing in a savings account where a judge has to determine 
the correct savings rate each period that can be withdrawn from the fund.  The important 
implication is that if the judge (regulator) is successful then the savings will always be worth 
their original investment.  This is the meaning of the basic result in finance that fair means that 
the market to book ratio equals one.  The only thing different about utilities, as compared to the 
savings example, is that there is some very minor business risk” (Exhibit C2-6, p. 74). 







 
51 


 
 


 


In Schedule 30 of his evidence, Dr. Booth graphically tracks the market to book ratios of a number of utility 


holding companies in Canada over the period.  In addition, he observes the premiums paid by companies to 


acquire utility companies or utility assets and reaches the conclusion that regulatory bodies have been overly 


generous in their allowed returns on equity.  In particular the Intervenors point to the acquisition of the shares of 


TI by KMI at an estimated market to book ratio of 2.7 to 1 to demonstrate that the Commission’s formulaic 


approach to setting returns on equity has been overly generous and demonstrates that no upward revision to the 


existing ROE is warranted.  Indeed, they argue that the Commission Panel accept Dr. Booth’s recommendation, 


which would lower the benchmark return on equity. 


Market to book ratios are a function of a stock’s price divided by the book value of a share of its common 


equity.  A stock’s price is a function of what the market will pay for it and is either expressed by analysts and 


investors as a multiple of earnings or in a utility’s case as the yield on its dividend.  In neither case has a 


regulatory body any degree of control over the quantum of either the multiple or the actual dividend paid 


(McShane, T3: 139).  Evidence before the Commission Panel is that market to book ratios of utilities (especially 


in the U.S.) have been below parity in the past.  The Commission Panel agrees with Copeland and Weston (see 


Section 6.3.1 above) that all investors select efficient portfolios and that the market is simply the sum of all 


investors’ individual holdings.  Accordingly, the price paid for a utility share will vary over time depending on 


the changes in individual risk tolerances.  The proper application of the CAPM model should remove the 


possibility of over generous returns, but over time will not prevent the market from valuing a utility’s stock at 


prices which are both greater than and lower than its book value. 


So far as concerns acquisition premiums, the Commission Panel has addressed the Kinder Morgan acquisition 


elsewhere in this Decision.  So far as concerns other acquisitions the Commission Panel is mindful of the 


AEUB Panel’s decision: 


“The Board agrees with the Applicants that there are a number of factors impacting market-to-
book ratios of utility holding companies and that one has to be cautious making inferences 
regarding the regulated utilities.  The Board also agrees that there may be strategic factors 
affecting the price that is paid to acquire a utility. 


…The Board also recognizes that, in some cases, a premium might be paid for regulated assets 
in anticipation of significant future growth in rate base, to achieve geographic diversification 
or to obtain a foothold in a new market.  However, parties are also aware of the constraints 
placed on regulated utilities with respect to affiliate transactions, particularly those with 
unregulated affiliates. 


In the absence of such strategic factors, the Board would not expect a prudent investor to pay a 
significant premium unless the currently awarded returns are higher than that required by the 
market.  The Board acknowledges the views of some parties that payment of a premium over 
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book value for a regulated utility indicates that the recent ROE awards may have been higher 
than required by the market.  The Board is not aware of the strategic factors that may have 
affected the price paid to acquire Alberta utilities in recent years.  Nevertheless, the experience 
regarding the market-to-book values of utilities and the experience … in recent years gives the 
Board some comfort that its recent ROE awards have not been too low” (Exhibit A3-1, p. 28). 


The Commission Panel agrees with the AEUB that acquisition premiums may result from a number of strategic 


factors which are unrelated to the establishment of a fair return for a benchmark low-risk utility.  The 


Commission will continue its practice of allowing utilities subject to its jurisdiction, to earn a fair return on the 


value of their investment in property, the value of which does not include a premium on acquisition. 


6.4.5 ERP 


It is clear the ERP methodology is the “gold standard” for Canadian regulators and the Commission Panel will 


give primary weight to its application and results.  In doing so, however, the Commission Panel will need to 


apply judgment to the evidence before it. 


CAPM Method 


Risk Free Rate 


For the purposes of establishing a return on equity, the Commission Panel accepts the consensus 30-year bond 


yield estimate for 2006, of 5.25 percent proposed by Ms. McShane.  In Section 3 of the Decision, the 


Commission Panel discusses the methodology it should follow in effecting the transition of its present AAM to 


that which it now finds appropriate. 


Arithmetic vs. Geometric Average 


The Intervenors introduced the concept of the use of a geometric, rather than an arithmetical average to 


calculate the total returns on stocks and bonds (Exhibit C2-6, Appendix E, p. 1-3).  The Applicant advocates the 


use of the arithmetic average, citing Ibbotson Associates “the expected equity risk premium should always be 


calculated using the arithmetic mean” (Exhibit B1, Tab 2). 


The Commission Panel notes that the AEUB in its Generic Cost of Capital decision stated: 


“In the Board’s view, when a forecast is based on the historic average, the arithmetic average 
MRP represents the best estimate of the short-term return and the geometric average represents 
the best estimate of the long-term return.  The Board has not been persuaded that it should 
change its practice of using the arithmetic average.  Consequently, the Board will maintain its 
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practice of using the arithmetic average rather than the geometric average” (Exhibit A3-1, 
p. 19). 


Accordingly, the Commission Panel accepts the use of the arithmetic average for the purpose of determining the 


MRP in this hearing. 


Market Risk Premium (MRP) 


The Commission Panel observes that the evidence before it consists of the following average Market Risk 


Premium percentages: 


  Canada US 
Applicant 1947-2004 5.3 7.0 
Intervenor 1956-2004 2.70 4.65 


 


and that both witnesses make adjustments to these results to arrive at their recommendations.  In the 


Commission Panel’s view a MRP of 5.8 percent is appropriate, given the Canadian experienced premiums since 


the Second World War, adjusted upwards in part to recognize both the fact that bond returns will most likely 


decrease in future years, and in part to recognize U.S. returns.  Dr. Booth’s two-factor model is not helpful in 


assisting the Commission Panel in determining an appropriate MRP. 


Beta 


The Commission Panel agrees with the evidence that the estimation of betas using actual five-year data ending 


December 31, 2004 (five years being the typical period for calculating betas) would give unreliable results 


given the technology boom followed by the bust in the years 2000 and 2001.  Both witnesses were obliged to 


make considerable adjustments to arrive at recommended betas, Ms. McShane to her 0.60 to 0.70 and Dr. Booth 


to his 0.45 to 0.55.  The Commission Panel believes that an appropriate estimate of beta or the relative risk 


factor of a benchmark low risk factor versus the overall equity market is 0.50.  The Commission Panel is 


hopeful that such adjustments will not be necessary since the five-year data no longer include the technology 


boom/bust. 
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Historic Utility Risk Premium Test 


The Commission Panel believes that this test avoids the estimation of a beta and thus suffers from one less 


shortcoming than the MRP test.  On the basis of Ms. McShane’s evidence that utility risk premiums in Canada 


over the period 1956 to 2004 were 4.4 percent, the Commission Panel is prepared to give weight to this number 


in arriving at its ERP. 


DCF-Based Equity Risk Premium Test 


The Commission Panel believes that Ms. McShane’s sample of seven U.S. A-rated pure-play gas distribution 


companies, which indicates an average risk premium of 4.2 percent, is too small to use other than as a check on 


her other findings. 


Financing Flexibility Adjustment 


Both Ms. McShane and Dr. Booth add a Financing Flexibility Adjustment of 50 basis points to their ERP test 


results.  In Ms. McShane’s view the adjustment is necessary to cover flotation costs; a cushion for unanticipated 


capital market conditions and recognition of the fairness principle (Exhibit B-1, Tab 2, line 2160).  Dr. Booth 


added a 50 basis point flotation allowance (Exhibit C2-6, p. 50).  Both witnesses agree that the ERP test 


produces a bare bones cost of capital which should result in a market to book ratio of one.  In Ms. McShane’s 


words, “At a minimum, the financing flexibility allowance should be adequate to allow a utility to maintain its 


market value, notionally, at a slight premium to book value, i.e., in the range of 1.05-1.10.  At this level, a 


utility will be able to recover actual financing costs, as well as be in a position to raise new equity (under most 


market conditions) without impairing its financial integrity” (Exhibit B-1, Tab 2, p. 82). 


Dr. Booth observes that flotation costs can be calculated using the constant growth model and that the 


allowance could vary depending on a firm’s dividend payment ratio and the ability to expense certain issue 


costs for tax purposes.  He does, however, note at page 50 of his evidence “Note that with 5% issue costs, the 


idea is that the stock should sell at a market to book ratio of 1.053, so that it will net out to book value on any 


new issue.  With utility market to book ratios vastly in excess of 1.052 it is difficult to rationalize any flotation 


cost allowance, since it is unlikely that there will ever be any dilution” (Exhibit C2-6, Footnote 19). 


He concludes “However, I normally add 50 basis points as a cushion to the direct estimates in line with this 


(sic) practice of many Boards” (Exhibit C2-6, p. 50). 
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The Commission Panel notes that this issue received some attention during the AEUB generic hearing, but that 


it was not enough to convince the AEUB to change the 50 basis point flotation cost allowance used in recent 


decisions (Exhibit A3-1, p. 29). 


The Commission Panel tends to agree that it is difficult to rationalize any flotation cost allowance since there 


was little, if any, evidence placed before it of utilities trading at market to book ratios, which would justify a 


flotation cost allowance addition to their return on equity.  Elsewhere in this decision the Commission Panel 


addresses market to book ratios and the need to establish a fair rather than lowest possible return.  Accordingly, 


the Commission Panel will not automatically add a 50 basis point surcharge to whatever return it deems 


appropriate, but will exercise its judgment each time. 


6.4.6 DCF Test 


The Commission Panel notes that the DCF test is the most widely used test by regulatory bodies in the United 


States.  Of the three methodologies before it, the DCF test is the only one to use current and prospective data to 


derive its results.  The major criticism of the DCF method is that it relies on analysts’ forecasts, which may be 


biased upwards.  The Commission Panel does not find Dr. Booth’s comments helpful in that his observations 


mostly cover U.S. technology analysts and the scandal on Wall Street concerning inappropriate analyst 


behaviour in an investment banking milieu.  The Commission Panel finds that Dr. Booth’s use of DCF 


estimates for U.S. Utilities covered by Standard & Poors, which included “multi-utilities” and energy marketing 


firms, should not be used as representative of U.S. utility returns.  The Commission Panel is more persuaded by 


Ms. McShane’s evidence which compares Value Line and I/B/E/S forecasts and finds no upward bias in the 


latter.  Accordingly, the Commission Panel will give weight to Ms. McShane’s first DCF Test, which yielded an 


indicated return of 8.8 percent.  The Commission Panel agrees that this is a “bare bones” cost of equity, to 


which the addition of a “pure” flotation allowance of 25 basis points is required. 


6.4.7 Comparable Earnings 


Ms. McShane continues her practice of including in her evidence a study of the returns on book equity earned 


by a sample of low risk Canadian industrials in the period 1993-2004.  This would suggest that low risk 


companies in Canada are earning an average of approximately 13 percent on their book equity. 


On cross-examination, Dr. Booth agreed that some of the “problems” with the CE test also appear in the process 


of setting rates under regulation, notably that both use an accounting rate of return; it is an average, not a 


marginal, return; it is based on historic book equity; and based on non-inflation adjusted numbers.  This leaves 
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the sample selection itself.  The Commission Panel recognizes that the sample selection can lead to very 


different results, which is why regulatory bodies are reluctant to re-embrace Comparable Earnings. 


Dr. Booth reminded the Commission Panel that the last jurisdiction in Canada to use Comparable Earnings used 


to adjust the results as follows: 


“And Dr. Cannon tended to be the board (sc OEB) witness and he would do comparable 
earnings with market-to-book adjustments.  And stretching my memory, but Ms. McShane I 
think estimated correctly that you’d look at rates of returns and try to work out what these rates 
of returns from non-regulated first would be if they had to have a market to book ratio of 1.5 or 
1.2, which was sort of the target for regulated firm” (T6: 935). 


The Commission Panel believes that there is not enough evidence before it to determine if such an adjustment is 


merited or how it might be accomplished.  The Commission Panel is of the view that for these reasons it can 


give little or no weight to Ms. McShane’s CE test results.  However, the Commission Panel is not convinced 


that the CE methodology has outlived its usefulness, and believes that it may yet play a role in future ROE 


hearings. 


6.4.8 Conclusion 


In the Commission Panel’s view, the suitable return on equity for a benchmark low-risk utility is 9.145 percent, 


assuming a 30-year long Canada bond yield of 5.25 percent, for a premium of 3.895 percent. 


6.5 Impact of the Commission Panel’s Determination 


6.5.1 Impact on TGI 


The Commission Panel determines that TGI is the benchmark low-risk utility.  For 2006 TGI’s ROE will be 


8.80 percent viz 9.145 minus (.75*(5.25-4.79), on an equity component of capital structure of 35 percent, which 


the Commission Panel earlier determined to be appropriate.  Based on Exhibit B-13, the Commission Panel 


believes the impact on TGI’s 2006 revenue requirement will be a net increase of $1.9 million over TGI’s 


approved 2005 revenue requirements, as follows: 


 $ million 


Increase in capital structure to 35% 4.742 


Decrease in ROE to 8.80% from 9.03% (2.842) 


 1.900 
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6.5.2 Impact on TGVI 


The Commission Panel determines that a suitable premium to TGVI over the benchmark low-risk utility ROE is 


70 basis points.  For 2006 TGVI’s ROE will be 9.5 percent on an equity component of capital structure of 40 


percent, which the Commission Panel earlier determined to be appropriate.  Since TGVI was earning 9.53 


percent in 2005, the net impact on TGVI’s revenue requirement in 2006 will be approximately $1.7 million. 


6.5.3 Other B.C. utilities 


Other B.C. utilities whose ROE will be automatically affected by the Commission Panel’s determination, 


effective January 1, 2006, include: 


 Benchmark Premium 2006 ROE 


FortisBC 8.80 0.40 9.20 
Pacific Northern Gas – W 8.80 0.65 9.45 
Pacific Northern Gas – NE 8.80 0.40 9.20 
BC Hydro (1) 8.80 0.00 8.80 


(1) on a post-tax equivalent basis 
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Dated at the City of Vancouver, in the Province of British Columbia, this          2nd         day of March 2006. 
 
 
 
 
 
 Original signed by:    
 Robert H. Hobbs 
 Panel Chair 
 
 
 
 
 Original signed by:    
 Anthony J. Pullman 
 Commissioner 
 
 
 
Views of Commissioner Milbourne 
 


I have had the opportunity of reading the determinations and reasons of the majority of the Panel in final draft 


form. 


With the exception noted below, I respectfully dissent from my colleagues’ findings with respect to the Capital 


Structure and Return on Equity for TGI and TGVI.  I do not find that the totality of evidence before the Panel, 


and the authorities cited, make a persuasive case for any change from the status quo. 


I concur with their findings in Section 3 with respect to the Annual Adjustment Mechanism.  This change, if 


adopted for changes in long Canada bond yields above and below 6 percent would accordingly raise the allowed 


ROE for 2006 from 8.29 percent to approximately 8.60 percent for the Low Risk Benchmark Utility. 


 
 
 
 Original signed by:    
 R.J. Milbourne 
 Commissioner 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-14-06  
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Application by 


Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”) (“the Companies”) 
 


To Determine the Appropriate Return on Equity (“ROE”) and Capital Structure to be Used in Setting the Rates of 
the Companies Commencing January 1, 2006 


and 


To Review and Revise the Automatic Adjustment Mechanism Used in Calculating the ROE Allowed in Rates for 
Public Utilities Regulated by the BC Utilities Commission 


(“the Application”) 
 


 
BEFORE:  R.H. Hobbs, Chair   
   R.J. Milbourne, Commissioner  March 2, 2006 
   A.J. Pullman, Commissioner  
 


O  R  D  E  R 
 


WHEREAS: 
 
A. On July 22, 2004, TGI wrote to the Commission requesting that the Commission convene a hearing to review 


return on equity and capital structure.  By Order No. G-88-04 the Commission determined that a hearing was 
not warranted at that time but concluded that such a review would be appropriate in the Fall of 2005 in time 
for implementation January 1, 2006; and 


 
B. By Application dated June 30, 2005, the Companies submit that: 1) the allowed returns on equity of both 


Companies should be increased to an appropriate level, 2) the common equity component in the capital 
structure of both Companies should be increased to properly reflect the risks of the Companies, and 3) the 
current ROE adjustment mechanism should be reviewed and revised to provide the Companies with a fair and 
adequate return on equity in future years; and 


 
C. By Order No. G-69-05, the Commission established a Procedural Conference to be held on Wednesday, 


August 3, 2005 in Vancouver, B.C.; and 
 
D. In a letter dated August 25, 2005, the Joint Industry Electricity Steering Committee (“JIESC”) requested that 


the Chair decide not to sit on the Panel to avoid compromising the unbiased appearance of the proceeding and 
the procedural fairness all parties are entitled to expect; and 
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Orders/G-14-06_TI-TGVI ROE Decision 


 
BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-14-06  
 


E. By Letter No. L-67-05 dated August 5, 2005, the Commission Panel defined the scope of the proceeding, 
determined that other utilities would not have the same status as other Intervenors in the proceeding, and 
established an approved Regulatory Timetable including an Oral Public Hearing to review the Application to 
commence on Monday, November 14, 2005; and 


 
F. By Letter No. L-81-05 dated September 29, 2005, the Commission denied the request by the JIESC that the 


Chair should not sit on this matter; and 
 
G. An Oral Public Hearing was held in Vancouver commencing on November 14, 2005 and ending on 


November 18, 2005; and 
 
H. Written Argument was filed by the Companies on December 5, 2005 and by the Intervenors on or before 


December 20, 2005.  Reply Argument was filed by the Companies on January 5, 2006 and an Oral Phase of 
Argument was held on January 17, 2006; and 


 
I. The Commission Panel has determined that a change to the Capital Structures of the Companies, the Returns 


on Equity allowed a low-risk benchmark utility, and the utility-specific equity risk premium for TGVI is in 
the public interest. 


 
 
NOW THEREFORE the Commission orders as follows to be effective January 1, 2006: 
 
1. The appropriate common equity component allowed in the capital structure of TGI is 35 percent. 
 
2. The appropriate common equity component allowed in the capital structure of TGVI is 40 percent. 
 
3. The approved return on equity for the benchmark low-risk utility is 9.145 percent assuming a 30-year long 


Canada bond yield of 5.25 percent.  For 2006 this results in an approved return on equity for TGI of 8.80 
percent. 


 
4. The approved return on equity for TGVI is 70 basis points greater than the benchmark low-risk utility return, 


namely 9.5 percent. 
 
5. Other B.C. utilities whose returns on equity are established relative to that of the benchmark low-risk utility 


may adjust their rates accordingly subject to Commission approval. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this         2nd           day of March, 2006. 
 
 BY ORDER 
 
 Original signed by: 
 
 Robert H. Hobbs 
 Chair 
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LIST OF APPEARANCES 
 
 
 


G.A. FULTON Commission Counsel 
 
C. JOHNSON Terasen Gas Inc. and Terasen Gas (Vancouver Island) Inc. 
M. GHIKAS 
 
P. MACDONALD B.C. Old Age Pensioners’ Organization 
 Council of Senior Citizens’ Organizations 
 Federated Anti-Poverty Group 
 End Legislated Poverty 
 West-End Seniors Network 
 Tenants Rights Action Coalition 
 B.C. Coalition of People with Disabilities 
 
G.K. MACINTOSH, Q.C. FortisBC Inc. 
D. BENNETT 
 
J.D.V. NEWLANDS Elk Valley Coal Corporation 
 
R.B. WALLACE Joint Industry Electricity Steering Committee 
 British Columbia Utility Customers 
 
C. WEAFER Commercial Energy Consumers Association of British Columbia 
 
A. WAIT Himself 
 
 
 
J.W. Fraser Commission Staff 
R. Gorter 
E. Cheng 
D. Chong 
 
Allwest Reporting Ltd.  Court Reporters 
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LIST OF WITNESSES 


 
 


 
RANDY JESPERSEN Terasen Gas Inc. 
SCOTT THOMSON (Panel 1) 
DAVID BRYSON 
 
 
KATHLEEN MCSHANE Terasen Gas Inc. 
 (Panel 2) 
 
 
DR. LAURENCE D. BOOTH British Columbia Utility Customers: 
 (Joint Industry Electricity Steering Committee, 
 Commercial Energy Consumers Association of British Columbia 
 The Lower Mainland Large Gas Users Association 
 The British Columbia Old Age Pensioners’ Organization et al.) 
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EXHIBIT LIST 


 
Exhibit No. Description 
 
COMMISSION DOCUMENTS 
 
A-1 Letter dated July 8, 2005 and Order No. G-69-05 establishing a Procedural 


Conference 


A-2 Letter dated July 8, 2005 requesting the Regulated Utilities to provide their 
preliminary positions on the participation and the coordination of evidence of 
all regulated utilities 


A-3 Letter No. L-58-05 dated July 19, 2005 regarding appointment of 
Commissioner 


A-4 Letter dated July 21, 2005 advising that Commissioner O’Hara will not be 
appointed to the Panel for this Proceeding 


A-5 Letter dated August 2, 2005 enclosing draft Regulatory Agenda for 
discussion at the Procedural Conference 


A-6 Letter No. L-67-05 dated August 5, 2005 defining the scope for review of the 
Application and issuing an updated Regulatory Timetable 


A-7 Letter dated August 8, 2005 to Terasen Gas and Terasen Gas (Vancouver 
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MRP Market Risk Premium 


NEB National Energy Board 
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O&M Operating and Maintenance Costs 


PBR Performance-Based Rates or Performance Based Rate-Making 


PNG Pacific Northern Gas Ltd. 


RDDA Revenue Deficiency Deferral Account 


ROE Return on Equity 


RSAM Revenue Stabilization Adjustment Mechanism 


S&P Standard & Poors 


Terasen Gas or TGI Terasen Gas Inc. 


TGS Terasen Gas (Squamish) Ltd. 


TGVI Terasen Gas (Vancouver Island) Inc. 


TI Terasen Inc. 


TJ Terajoule 


Union Union Gas Limited 


Value Line Value Line, Inc. 


VINGPA Vancouver Island Natural Gas Pipeline Agreement 
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1.0 THE APPLICATION 


 


On July 31 2007 Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”) 


(collectively “Terasen” or the “Companies”) filed with the British Columbia Utilities Commission 


(“the Commission” or “BCUC”) their System Extension and Customer Connection Policies Review 


Application (the” Application”) under Section 61 of the Utilities Commission Act (“UCA” or “the 


Act”). 


 


Terasen requested that the Application should be heard by way of a written process, and requested 


that a process be established whereby a decision on this Application could be rendered by the middle 


of October 2007. 


 


The filings were in response to i) Order No. G-160-06, wherein the Commission approved TGI’s 


2006 Annual Review and Mid-Term Settlement Review and agreed that TGI should conduct a 


review of its system extension and customer connection policies including the Main Extension 


(“MX”) test in 2007 in conjunction with TGVI for submission by the end of the second quarter of 


2007; and ii) Order No. G-161-06, wherein the Commission approved TGVI’s 2006 Negotiated 


Settlement Update and agreed with TGVI’s suggestion that a review of its system extension and 


customer attachment and connection policies was warranted, and that, due to changes in the market 


place since the last System Extension Test (“SET”) Guidelines, its review of the policies would 


consider other external realities and be broader than a simple MX test review. 


 


On June 28, 2007, Terasen filed an application with the Commission for approval to delay the 


submission of its system extension and customer connection policies review due to staffing resource 


constraints, as well as to review Terasen Gas (Whistler) Inc’s (“TGW’) policies in order to make 


specific recommendations for TGW in addition to TGI and TGVI.  By Letter No. L-61-07, the 


Commission agreed that a submission of a consolidated application was desirable and directed 


Terasen to submit the application no later than July 31, 2007. 
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In the Application, Terasen states that TGW currently uses the MX test and connection policies that 


were used by TGVI prior to 2006, but that after further consideration and in light of the introduction 


of natural gas to the Whistler area during the latter half of 2008, it is of the view that it would be 


reasonable to retain TGW’s current policy while TGW remains a propane system, and bring forth an 


application to review its Policies after the successful conversion of its system to natural gas 


(Exhibit B-1, Cover Letter). 


 


Terasen sought Commission approval for the following changes to the Companies’ system extension 


and connection policies: 


 


• With respect to Connection Fees and Charges for Terasen Gas Inc. and Terasen Gas 
(Vancouver Island) Inc.: 


 to eliminate the Service Line Installation Fee (“SLIF”) of $215; 


 to implement a Service Line Cost Allowance (“SLCA”) of $1,535; 


 to cease using the Service Line Cost Allowance for new main extension applications; 
and 


 to increase the Service Line Cost Allowance to recognize the benefits of energy 
efficiency. 


 
• With respect to the Main Extension Tests for Terasen Gas Inc. and Terasen Gas 


(Vancouver Island) Inc.: 


 to continue using the discounted cash flow main extension test; 


 to use distribution related costs to determine the System Improvement (“SI”) charge 
for Terasen Gas (Vancouver Island) Inc.; 


 to use a Profitability Index (“PI”) of 0.80 as the lower economic threshold for passing 
individual main extensions; 


 to use an aggregate Profitability Index of 1.10 as the threshold for all main extensions 
completed on an annual basis; and 


 to eliminate the Service Line Installation Fee and the Service Line Cost Allowance 
for new main extensions. 
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• With respect to the proposed Energy Usage and Efficiency Allowance for Terasen Gas 
Inc. and Terasen Gas (Vancouver Island) Inc.: 


 to approve the proposed allowances in the Main Extension Test and the Service Line 
Cost Allowance to encourage gas fired space and water heating, high efficient space 
and water heating, and high efficient space and water heating in Leadership in Energy 
and Environmental Design (“LEED™”) Building. 


 (Exhibit B-1, p. 30) 


 


By Order No. G-90-07 dated August 13, 2007, the Commission determined that the Application 


would be examined through a written process and established a Regulatory Timetable (Exhibit A-1).  


Notices of intervention were received from British Columbia Hydro and Power Authority (“BC 


Hydro”); British Columbia Old Age Pensioners’ Organization et al. (“BCOAPO”); and the Ministry 


of Energy, Mines and Petroleum Resources (“MEMPR”). 


 


Information Requests were filed with the Companies as follows: 


 


Filed by  Date filed Date responded to 
Commission IR 1 August 29, 2007 September 18, 2007 


September 24, 2007 
Commission IR 2 September 27, 2007 October 2, 2007 
BC Hydro IR 1 September 6, 2007 September 18, 2007 
BC Hydro IR 2 September 26, 2007 October 1, 2007 
BCOAPO IR 1 September 7, 2007 September 18, 2007 
MEMPR IR 1 September 26, 2007 October 1, 2007 


 


Terasen submitted Argument on October 29, 2007; BC Hydro and BCOAPO filed Arguments on 


November 2, 2007, to which Terasen submitted its Reply on November 9, 2007. 
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2.0 REGULATORY BACKGROUND 


 


2.1 Background to present Application 


 


In 1996 the Commission held a generic hearing into utility tests for approving system extensions.  


The purpose of the system extension hearing was to look broadly at the system extension policies of 


the Utilities to determine if opportunities existed to improve the fairness and efficiency of these 


policies and to make them more consistent with one another.  On September 5, 1996 the 


Commission issued Order No. G-80 -96 in which the Commission concluded that it could issue 


voluntary guidelines and not directions with respect to utility system extension tests.  


 


In the Decision the Commission explained the following critical terms: 


 


• a connection refers to the physical facilities required to connect a customer’s premises to 
service from a utility distribution main or line, generally located in a public street, lane or 
road, or in a utility right-of-way; 


• a utility system includes all transmission and distribution system mains or lines other than 
customer connections; 


• the term system extensions is a term used by both gas and electric utilities to refer to 
extensions to the gas or electricity distribution systems.  Gas utilities also commonly 
refer to such system extensions as main extensions whereas electric utilities often refer 
simply to extensions; 


• expansion of the gas or electricity distribution system includes system extensions but can 
also include growth in the number of customers arising from infill growth;  


• infill growth refers to the addition of new customers who attach to the existing 
distribution system, and thus only require a connection from the street to their premises 
in order to receive service.  Infill growth may require reinforcement of the system in 
order to provide adequate service, but does not require a system extension; 


• reinforcements of the system required for providing adequate service are termed system 
improvements; and 


• utilities generally have connection policies which include the conditions of connection 
and charges that apply to all new customers (Order No. G-80-96, p. 3). 
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In order to facilitate a degree of consistency and to assist utilities with regard to approaches it 


anticipated using in its reviews of system extensions or extension tests, the Commission provided 


the following guidelines in order to indicate the type and format of the information which it may 


require in its reviews: 


 


1. The Commission recommends that evaluation of system extensions be based on a discounted 


cash flow evaluation method that includes, to the extent feasible, all incremental costs and 


benefits associated with a particular system extension over a time period long enough to 


consider the full impact of the extension.  The Commission also recommends that, as a general 


principle, the costs of system extensions be allocated to those customers who cause them. 


 


2. The Commission recommends that the Utilities evaluate system extensions both from a social 


perspective, which applies a social discount rate, and a utility perspective, which applies a 


discount rate based on each utility’s cost of capital. 


 


3. The Commission recommends that Utilities submit extension tests or information that analyzes 


system extensions on a disaggregated basis.  However, where the benefits of aggregation 


exceed the costs as may be the case for situations involving routine, short extensions, the 


Commission will consider Utility proposals for dealing with such situations.  The Commission 


recommends that these proposals be based on the incremental cost of extending the system and 


adding new customers. 


 


 For the purposes of annual statement filing, the Utilities initially may choose the level of 


aggregation they deem appropriate.  The extent of aggregation will depend on the projects 


planned by each utility in a given year. 


 


4. The Commission expects the Utilities to ensure that estimates are as accurate as possible 


without adding substantially to the administrative workload associated with estimating system 


extension costs.  The Commission will rely on prudency reviews to examine the accuracy of 


system extension estimates. 
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5. The Commission recommends that the costs and benefits to be considered in the analysis of 


proposed system extensions include pre-construction estimates of the following: 


 


(a) construction costs of the system extension;  


(b) associated incremental system improvement costs, where these can be identified and 
assessed in a cost-effective manner; 


(c) associated incremental operation and maintenance costs, where these can be identified and 
assessed in a cost-effective manner; 


(d) net costs of connection (i.e., cost of connection less connection fees); 


(e) net revenues from the system extension (i.e., customer payments less revenues to provide 
for commodity purchases and upstream transmission charges); and 


(f) a reasonable consideration of externalities (for the social perspective evaluation). 


 


6. The Commission recommends that Utility connection charges move toward recovery of the 


full costs of the service connection up to but not including the meter, and include incremental 


costs such as applicable system improvement costs.  In addition, the Commission recommends 


that the Utilities come forward with options for connection fees that send an appropriate signal 


about the net social costs of less efficient energy use. 


 


7. Until such time as the connection charge recovers all connection costs, the Commission 


recommends that the Utilities include the cost of the service connection and any revenues to be 


received from connection charges in their system extension test. 


 


8. In cases where a customer contribution is required, the Commission anticipates that the cost 


would be borne by those customers benefiting from the system extension.  In situations where 


the consideration of social costs may lead to contributions by other customers, the Commission 


will want to review the matter. 
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9. Alternative methods for collecting customer contributions are discussed in section 6.5 [of that 


Decision].  In the Commission’s view, viable mechanisms would satisfy the following criteria: 


 


(a) introduce additional options for financing system extensions, thereby reducing the 
financing pressures on local government (i.e., the use of local taxation mechanisms); 


(b) reduce the incentive for prospective customers to avoid the contribution charge by not 
applying for connection until after the system extension has been funded and constructed; 
thus the Commission recommends that, at a minimum, all customers who attach within the 
first five years to contribute to system extensions; 


(c) ensure that those customers paying an initial contribution are reimbursed as additional 
customers connect, at least for a reasonable initial period; and 


(d) minimize risk to the utility and its ratepayers while avoiding undue administrative burden, 
perhaps by including mechanisms such as deferral accounts or 'deadbands' within which no 
refund would be required. 


 


10. If a community application for a system extension is close to break-even with respect to the 


financial cost test, the utility may be required to justify the extension with a preliminary 


comparative analysis of all feasible alternatives for meeting the community’s energy service 


needs.  This analysis would include recognition of significant social or environmental impacts 


associated with each alternative.  The utility can either file this information voluntarily with its 


annual statement or expect to file it as part of a CPCN application, should a CPCN be required 


for the project. 


 (Order No. G-80-96, pp. 31-3) 
 
 


2.2 Current Customer Connection Fees and Charges 


 


Terasen states that TGI’s current customer connection fees and charges have been in place since 


January 1, 1997 following the application of BC Gas Utility Ltd. (TGI’s predecessor company) for 


approval of its SLCA proposal.  In its Decision dated October 7, 1996 issued concurrently with 


Order No. G-104-96, the Commission approved TGI’s submission to set a SLCA at $1,100 and also 


directed TGI to implement a flat charge of $300 inclusive of the existing $85 administrative charge  
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for all new services to residential and commercial customers.  In accordance with the Decision, TGI 


subsequently filed amendments to its Gas Tariff to establish: 


 


• A customer Application Fee of $85; 


• A SLIF of $215 representing the minimum customer contribution per service line, and 


• A SLCA of $1,100 representing the cap on service line costs over which the customer 
must make a contribution. 


 


Terasen states that TGVI adopted TGI’s customer connection policies effective January 1, 2006 


following Commission Order No. G-126-05, which approved the negotiated settlement reached by 


TGVI regarding its June 2005 Application for Approval of Forecast Rates and Revenue 


Requirements for Years 2006 and 2007.  Since that time TGVI has used the same MX test 


methodology as is used for TGI, based on TGVI inputs, and also adopted the SLCA of $1,100, the 


SLIF of $215 and the customer Application Fee of $85 (Exhibit B-1, pp. 10-11). 


 


Terasen states that the current SLCA was determined in 1996 by applying an MX test as a proxy for 


new residential customer connections to determine a target service line cost.  Actual service line cost 


information was then reviewed to determine the maximum amount or cut-off point that would result 


in the average service line cost equal to the target cost.  The cost of a main used in the test was based 


on TGI’s then average cost of $516 per new customer service.  A target service line cost that would 


support a PI of 1.0 was then determined to be $475 based on average consumption of 130 GJ per 


annum.  The costs of all new service line connections completed in the period from January to 


September in 1996 resulted in an actual average cost of $659.  The 1996 service line costs were then 


evaluated further to determine the maximum allowance that would result in reducing the average 


service line cost equal to the target cost of $475.  The resulting maximum allowance was determined 


to be $1,100.  These parameters are summarized as follows: 
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1996 Data Per Customer Service 


Average Consumption 123 GJ per annum 
Average Main Cost $516 
Target Service Line Cost $475 
Average Service Line Cost $659 
Maximum Allowance $1,100 


 
 
Terasen states that, based on the cost data related to 1996 service line installations, the proposed 


allowance of $1,100 would have required 13 percent of new customers to pay contributions and that 


TGI submitted at that time that this allowance presented a fair balance toward offsetting high service 


line costs and reducing the operating and administrative costs such as those required for preparing 


individual cost estimates and processing of contributions (Exhibit B-1, pp. 11-12). 


 


By Order No. G-104-96, the Commission accepted the methodology used by TGI and approved 


TGI’s application to set a SLCA at a maximum of $1,100 effective January 1, 1997.  In addition, 


however, the Commission also determined that all customers would be required to make a minimum 


connection fee of $300, inclusive of the $85 Application Fee, regardless of the actual installation 


costs.  The Company subsequently retained the $85 Application Fee and established the SLIF of 


$215 as the minimum contribution by customers toward the cost of service line connection. 


 


Since the determination of the SLCA was calculated using the MX test on a proxy customer and 


included an average cost for a main, Terasen observes that TGI had proposed that the SLCA value 


be set at $1,100 in 1996 without consideration of a minimum contribution of $215.  The net effect of 


the SLCA and the SLIF is that TGI’s maximum investment toward service line installation costs is 


limited to $885 ($1,100 less $215) per new customer installation.  Terasen submits that the intent of 


the SLCA calculation was to determine the maximum investment that it could make without unduly 


impacting existing customers.  Therefore, if a minimum contribution is required, the SLCA should 


be increased.  For example, if the maximum investment is determined to be $1,100 and a minimum 


customer contribution of $215 is required then the SLCA could be increased to $1,315.  In addition, 


Terasen submits that the MX test used to determine the SLCA included the average cost of a main 


on a per customer service basis, so that, in the case of a customer connecting to existing main, by  
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determining the maximum allowance based on setting the PI to 1.0, this customer is implicitly also 


contributing to the cost of the existing main in addition to the direct contribution represented by the 


SLIF of $215.  Finally, in the case of the new main extensions, the MX test already incorporates the 


expected cost of the new main extension facilities as well as the service line costs in order to 


determine whether a customer contribution is required.  Therefore, applying the SLCA in new main 


extensions could result in a requirement for a contribution even if the overall MX test results in a PI 


significantly greater than 1.0 (Exhibit B-1, pp. 10-11). 


 


2.3 Current Main Extension Test 


 


Terasen states that TGI and TGVI currently use the same discounted cash flow test to evaluate main 


extensions, however the inputs for the tests vary between each utility.  The TGI test was first 


approved by Commission Order No. G-104-96.  TGVI adopted TGI’s customer connection policies 


beginning January 1, 2006 following Commission Order No. G-126-05.  The TGI/TGVI MX test is 


a twenty year discounted cash flow (“DCF”) analysis which compares the present value (“PV”) of 


cash inflows to the PV of the cash outflows from a proposed system extension.  The cash inflows of 


the MX test are the revenues from rates and fees paid by customers served by the main extension.  


The revenues used in the test are delivery margin revenues and do not include commodity costs or 


midstream charges.  The cash outflows are the estimated costs for TGI/TGVI to build and operate 


the extension including capital costs for materials and installation of the main, service line and 


meter, ongoing operating and maintenance costs and an allowance for system improvement costs. 


 


Terasen states that it uses the MX test to determine an extension’s PI that represents a ratio of the 


PV of expected revenues to the PV of expected costs, and explains that a PI of 1.0 or greater means 


that the expected PV of the inflows equals or exceeds the PV of the outflows [i.e. the Net Present 


Value (“NPV”)] equals or is greater than zero) and the system extension can proceed without the 


need for a customer contribution.  If the PI is less than 1.0, a contribution in aid of construction may 


be required to make up the shortfall in order that the system extension can be built without negative 


economic impact to its existing customers (Exhibit B-1, pp. 18-19). 
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Terasen sets out the following parameters currently used in the 20 year discounted cash flow main 


extension test by the Companies: 


 


Revenue   
 Consumption Estimates From Residential End User Study 


 
 Revenue (based upon 


Consumption) 
Specific to each utility and Rate Class. 
Revenues are for distribution margin only 
and do not include the cost of commodity 
 


 Application Fee $85 
 


Capital Costs   
 Installation Costs Direct Capital Cost for the Main Extension, 


Service Line and Meters/Regulators. 
Based upon geographical costing model. 
 


 Overhead Rate Incremental indirect capital costs – 
currently 32%. 
 


 Service Line Installation Fee 
 


$215 


Incremental Operating Costs and Expenses  


 Operation & Maintenance Yearly incremental O&M by Rate class 


 
 Property Tax- 1% in Lieu of 


General Municipal Taxes 
 


1% of gross revenues (including commodity 
costs) 
 


 Property Tax – General, School 
and 
Other 
 


2% of assessed value of mains and services 


 System Improvements Currently $0.35/GJ for TGI (Rates 1 and 2), 
$0.50/GJ for TGVI 
 


 Income Taxes 
 


Combined federal and provincial corporate 
income tax rate (including surcharges and/or 
capital taxes, if applicable.) Capital Cost 
Allowance – as per applicable CCA rates 
 


Other Factors   
 Discount Rate Incremental weighted average cost of 


capital (real, after-tax) 
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Terasen states that with the exception of SI charges, the input factors listed above are reviewed on a 


regular basis, in most cases annually, and updated as appropriate (Exhibit B-1, pp. 21-22). 


 


2.4 Rationale for the Proposed Changes 


 


Terasen states that the traditional regulatory approach to reviewing connection policies is similar to 


that of cost of service methodology and that system extension and connection tests and policies 


should: 


 


• promote fair and equitable treatment of customers and avoid undue discrimination; 


• send proper price signals; 


• be simple and easy to understand and implement; and 


• promote economic efficiency. 


(Exhibit B-1, p. 3) 


 


Terasen sets out its specific objectives in this Application as follows: 


 


• to signal better value for customers wishing to attach to the system; 


• to ensure that the system extension test and policies measure the right factors, be simple 
to understand and administer with results that send the appropriate economic signal to the 
customer; 


• to encourage energy conservation through the test and attachment policies; and 


• to encourage the “right fuel” choice, having regard to Terasen’s belief that natural gas is 
an appropriate fuel for space and water heating applications and that the connection 
policies and tests should send the appropriate signal to customers for these energy uses. 


 (Exhibit B-1, p. 4) 
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Terasen examines the market conditions that drive consumer fuel choice and states that they have 


significantly changed since 1997 when its current customer connection and system extension 


policies were put in place, with some of the more significant changes including: 


 


• commodity pricing, where the price differential between gas and electricity has narrowed 
and has eroded much of the traditional operating cost advantage of natural gas.  Terasen 
believes that market-based pricing of natural gas compared to the cost-based pricing of 
electricity from Heritage assets has created a misconception among many consumers and 
builders that natural gas space and water heating systems are now more expensive to 
operate than their electric equivalent;  


• a number of technological and regulatory code changes that directly affect the market 
share of natural gas, such as the requirement that new buildings use high efficiency 
furnaces, which, due to the venting requirements of high efficiency furnaces, also 
requires a high efficient water heater be installed.  This additional cost is creating 
additional barriers to connect to natural gas and Terasen therefore needs to ensure that 
customers do not pay higher connection fees as a result of pursuing energy efficiency 
measures; 


• the housing market, where developers continue to be the decision makers for energy 
choice with their decisions being often driven by profit for the developer rather than the 
long term operating costs and benefits for the ultimate customer, and where potential 
buyers are not making energy choice a priority in their buying decision, due to the robust 
housing market; rapid price increases in new housing stock; and the reduced price 
advantage of natural gas; and 


• the market shift to multi-family dwellings and condominium apartments, which are 
increasingly being built with electric baseboard heating systems, again due to the low 
relative up-front capital cost, compounded by the relatively small operating cost impact 
due to the smaller floor spaces. 


 


Terasen states that “The cumulative effect of these changes in the market place is that customers and 


developers are making sub-optimal decisions both from a cost and a societal perspective (as 


presented through the BC Government’s 2007 Energy Plan (“2007 Energy Plan”)).  It is the belief of 


the Companies that in order to send the appropriate price signals, mitigate these impacts and ensure 


that the right decisions are made, a reduction in the upfront connection costs is appropriate and 


should be made at this time” (Exhibit B-1, pp. 8-9). 
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Terasen states that as a result of the current economic climate, and specifically the release of the 


2007 Energy Plan, the connection and attachment policies should help meet societal and 


governmental policy and objectives, including promoting energy efficiency and conservation and 


also encourage the optimal consumer energy mix. 


 


Terasen describes the 2007 Energy Plan as “a made in BC solution to the common global challenge 


of ensuring a secure, reliable supply of affordable energy in an environmentally responsible way”.  


Terasen notes that the document outlines 55 policy actions to help the Province achieve this goal, 


and that the Companies support the 2007 Energy Plan. Terasen identifies the following policy 


actions where achievement of the 2007 Energy Plan’s objectives will be dependent on changes in the 


approach to customer connection and system extension policies for both gas and electric utilities: 


 


• Policy Action #2, states “Ensure a coordinated approach to conservation and efficiency is 
actively pursued in British Columbia”.  This action further states that “some programs, 
such as targeting household space and water heating, may not be justified on the basis of 
either electricity savings or gas savings alone.  However, a coordinated effort may be 
cost-effective”; 


• Policy Action #3 “Encourage[s] utilities to pursue cost effective and competitive demand 
side management opportunities”.  The action further states that “Energy efficiency is a 
critical piece of all BC utility resource plans”; 


• Policy Action # 4 “Explore with B.C. utilities new rate structures that encourage energy 
efficiency and conservation”.  The action further states that utilities are encouraged to 
“explore, develop and propose to the Commission additional innovative rate designs that 
encourage efficiency [and include] tariffs focused on promoting energy efficient new 
construction …”; and 


• Policy Action # 24 states, “A policy action of The BC Energy Plan is to review the BC 
Utilities Commission’s role in considering social, environmental and economic costs and 
benefits as a part of its regulatory framework”. 


 


Terasen believes that the changes it requests in this Application are consistent with these 2007 


Energy Plan policy actions (Exhibit B-1, pp. 3-4). 
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2.5 Customer Impact 


 


Terasen states that the impact of its proposed changes on its net additions to its plant in service and 


revenue requirements will be as follows:  


 


($000) 2008 2009 2010 
Net Additions To Plant  
TGI  


SLIF change 2,535 2,440 2,400
SLCA change 1,105 1,105 1,105


TGVI  
SLIF change 785 775 775
SLCA change 525 525 525


TOTAL 4,950 4,845 4,805
Incremental Revenue 
Requirements 


 


TGI 124 489 841
TGVI 42 169 294


TOTAL 166 658 1,135
 (Source: Exhibit B-5, BCOAPO 1.3.2) 


 


Terasen states that the impact on a GJ of gas would be less than one cent per GJ in the case of TGI 


and zero in the case of TGVI as a result of that utility’s rate setting mechanisms (Exhibit B-5, 


BCOAPO 1.3.2). 


 


Terasen states that its calculations of the impact of eliminating the SLIF on its 2007-2011 revenue 


requirements do not attempt to model the benefits of any increase in customer attachments that may 


arise from eliminating the SLIF and other modifications to the system extension and connection 


policies sought in the Application.  Terasen notes that, while its calculations indicate revenue 


requirements will increase in the future “it is important to recognize that customers being added to 


the system through new main extensions are more than paying for their incremental costs as 


indicated by MX PIs well in excess of 1.0 on average” (Exhibit B-9, BCUC 2.36.1). 
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3.0 CONNECTION FEES AND CHARGES 


 


Terasen proposes that for new customer connections to existing mains: 


 


• the minimum contribution or SLIF of $215 be eliminated; 


• the SLCA be based on a maximum investment from the utility of $1,535 for both TGI 
and TGVI.  For example, if it is determined that the SLIF is eliminated the SLCA would 
be equal to $1,535.  On the other hand if it is determined that the SLIF should remain at 
$215, the proposed SLCA is $1,750; and 


• additional allowances should be made to the SLCA to recognize the benefits of energy 
efficiency measures. 


 (Exhibit B-1, p. 18) 
 


3.1 Application to both TGI and TGVI 


 


Terasen states that although TGVI and TGI currently have different rate structures and customer 


consumption patterns, applying the same SLCA across both service areas would have the benefit of 


being easier to administer and to explain to customers and developers.  From the customer’s 


perspective, it would also provide similar price signals and provide equal opportunity to new 


customers regardless of location, and that the respective data for TGI and TGVI demonstrate that a 


maximum allowance of $1,535 would recognize the cost differences and changes in customer 


consumption patterns being experienced at each utility.  In addition, the application of the same 


SLCA will reduce the administrative costs associated with determining new customer connections 


and, if the SLCA was set at $1,535, would require contributions from 19 percent and 36 percent of 


TGI and TGVI’s new connections respectively (Exhibit B-1, p. 17). 


 


Terasen notes that TGVI’s Negotiated Settlement approved by Commission Order No. G-126-05 


states at section 13 that “TGVI also proposed to adopt TGI customer connection policies 


commencing in 2006.  This proposal is accepted.”  TGVI therefore changed its SLCA to match that 


of TGI which is currently $1,100 for an individual premise, although that does not take into 


consideration TGVI’s individual cost structure. 
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Terasen states that, in this Application, both utilities should use the same methodology when it does 


not lead to greater complication or difficulty.  For the purpose of the MX test, the parameters within 


the test are specific to each utility.  As part of this Application the Companies propose the 


continuation of the current methodology, updated as appropriate, and including different threshold 


levels, since they believe it is in the interest of both utilities’ customers to ensure that the test is 


simple and that having a common SLCA will result in less customer confusion than if the SLCA’s 


were different (Exhibit B-3, BCUC 1.31.1.2). 


 


None of the Intervenors comment on Terasen’s proposal. 


 


Commission Determination 


 


The Commission Panel approves Terasen’s proposal to apply the same SLCA across the 


service areas of both TGI and TGVI. 


 


3.2 Service Line Installation Fee 


 


In proposing to eliminate the minimum contribution or SLIF of $215, Terasen submits that the SLIF 


is a barrier to customer connections, the importance of which is magnified in the current competitive 


market place, where developers continue to be the decision makers for energy choice and paid 93 


percent of the connection charges.  The SLIF increases the cost to attach to the gas distribution 


system and therefore discourages developers from choosing natural gas as an energy source, as the 


SLIF represents a cost that must be paid no matter what the economic justification of the project. 


 


Terasen points out those new customers who are not on main extensions (infill attachments) are 


currently required to pay the $85 Application Fee; the $215 SLIF; and to be subject to the service 


line cost allowance.  Terasen submits that it incurs no main extension costs for these infill customers 


and that the only costs it incurs in attaching them are the administrative costs associated with the 


processing of the new account information (covered by the $85 Application Fee) and the capital 


costs associated with the service line and the meter.  The SLCA is intended to determine what costs  
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for a service line can be supported by the revenues expected from a new customer, and all costs 


associated with connecting new customers (including infill customers) are factored into the 


calculation of the SLCA.  Terasen submits that for infill customers there are no connection-related 


costs that are not taken into account before consideration of the SLIF, and therefore there are no 


costs that this charge is designed to cover.  For new customers on main extensions all connection 


and extension-related costs are taken into account in the application fee and the MX test, and 


therefore there are no costs for the SLIF to cover (Terasen Argument, para. 24).  


 


Terasen notes that in its Decision respecting Order No. G-104-96 the Commission concluded that a 


connection fee be implemented so that customers “more fully contribute to the cost of the service 


line”. Terasen submits that, as new customers are already fully contributing to the cost of the service 


line through the determination of the SLCA (and the contribution of costs above the SLCA), or 


though an MX test, the SLIF is at worst a cost barrier, and at least an over contribution by a new 


customer.  “The unintended effect of the SLIF is either that economic customers are charged a fee 


and as such are discouraged from attaching to the system or that new economic customers are over 


contributing.  If the SLIF results in a customer not attaching, existing customers will not benefit 


from the attachment of an economic customer” (Terasen Argument, para. 25). 


 


BCOAPO supports the elimination of the SLIF (BCOAPO Argument, p. 2). 


 


BC Hydro submits that under the Commission’s guidelines all existing BC Hydro and Terasen 


customers have paid for their service connection and that past and present generations of customers 


should be treated consistently unless there is some cost causation reason for doing otherwise.  BC 


Hydro submits that it would be “in the interests of inter-generational equity and that it would 


maintain consistent treatment of customers of both BC Hydro and Terasen to continue the current 


practice of requiring new customers to pay for their service connections,” and submits that the SLIF 


should not be eliminated (BC Hydro Argument, pp. 1-2). 


 


In Reply, Terasen submits that BC Hydro does not dispute that the SLIF is a cost barrier or results in 


over-contribution by a new customer but rather submits that the SLIF should be retained on the basis 


that past and present generations of customers should be treated similarly, saying that it would be in  
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the interests of inter-generational equity to continue the current practice.  Terasen submits that “In 


other words it is the position of BC Hydro that even if a charge to customers is unwarranted and not 


supported by an analysis of the costs of the utility, the charge should continue simply because 


customers in the past have been required to pay that charge” (Terasen Reply, para. 12-13).  


 


Terasen considers “the interests of intergenerational equity”, citing the National Energy Board 


(“NEB”) Pipeline Tolls and Tariffs definition of intergenerational equity as “Inequity occurring 


when a generation of customers does not pay, at the expense of another generation, its fair share of 


the costs incurred by the utility in providing service”. Terasen submits that preserving 


intergenerational equity does not mean that past and present customers be treated in exactly the same 


manner and that the evidence in this proceeding indicates that new customers being connected to the 


TGI and TGVI systems are paying more than the costs associated with their addition to the system 


(Terasen Reply, para. 15). 


 


Commission Determination 


 


The Commission Panel is of the opinion that the primary purpose of extension and connection 


policies is to promote fair and equitable treatment of customers and, more specifically, to ensure that 


existing customers are not adversely affected by the addition of a new customer or customers.  The 


Commission Panel agrees with Terasen that in the case of new infill customers, the existence of the 


SLCA limits the cost of the service connection to an amount that does not adversely affect existing 


customers. In the case of customers who are on new main extensions, the Commission Panel accepts 


Terasen’s submission that both extension and connection-related costs will be covered in the MX 


test, and that existing customers are protected from harm without the SLIF. Therefore, the SLIF is 


redundant and should be eliminated.  The Commission Panel does not agree with BC Hydro’s 


submission that the SLIF remain in place in the interests of intergenerational equity and finds that 


the public interest will not be served by retaining the SLIF and approves Terasen’s proposal to 


eliminate it both from the SLCA and the MX test. 
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3.3 Service Line Cost Allowance 


 


Terasen describes how TGI’s SLCA was calculated in 1996, saying that the target service line cost 


was arrived at by running the main extension test for one customer with typical yearly consumption.  


The Target Service Line Cost was calculated by setting the cost of the main to the prevailing average 


amount in 1996 (i.e. $516) and iterating the service line cost until the PI ratio reached 1.0 (or the 


NPV was zero).  The Target Service Line that resulted from the foregoing step using 1996 data in 


the SLCA Application was $475.  The prevailing average cost of service lines at that time was $659.  


The final step therefore in determining the SLCA was to take the frequency distribution of service 


line costs and set the upper limit at the level that would reduce the average service line cost to the 


Target Service Line Cost.  The upper limit in 1996 for the cost of service lines that reduced the 


average service line cost to the target level of $475 was $1,100.  This series of calculations formed 


the basis for setting the SLCA at $1,100 in 1996 (Exhibit B-5, BCOAPO 1.5.1). 


 


Terasen states that a review was performed of TGI’s 2006 actual cost data to determine the 


maximum allowance, or SLCA, based on the same methodology used in the 1996 application, by 


applying the current MX test to a single proxy customer based on current inputs and 2006 


normalized consumption of a residential customer of 96.9 GJ per year.  In 2006 TGI’s average direct 


cost of new main installation per customer service was $620, which, when input into the current MX 


test, resulted in a target service line cost of $1,170 to provide a PI of 1.0.  The average cost per 


service line prior to the consideration of any contributions of all 2006 service line costs for Rate 1 


and Rate 2 Customers was $1,161.  Since the average cost is less than the target rate of $1,170, none 


of the 2006 service lines would have to be excluded to bring the average cost down to the target 


level, and thus the maximum allowance based on this set of data would be in excess of $3,500 


(Exhibit B-1, p. 14). 


 


Terasen states that this calculation of the maximum allowance was based on average normalized 


consumption across TGI’s residential customer base, but that since 1996, TGI has experienced a 


decline in average annual usage rate which is expected to continue as customers upgrade to higher 


efficiency appliances and also as a result of a higher proportion of multi family homes associated  
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with new customer connections.  In order to address the decline in annual use rates, sensitivity 


analyses were also performed assuming average consumption of 90 GJ per year and of 80 GJ per 


year, which resulted in a maximum allowance of $2,925 and $1,535 respectively (Exhibit B-1, 


p. 14). 


 


TGI Customer Service Line Maximum Cost Allowance 


Average Annual Consumption GJ 96.9 90 80 
Average Main Cost $620 $620 $620 
Target Service Line Cost $1,181 $1,064 $910 
Average Service Line Cost $1,161 $1,161 $1,161 
Maximum Allowance >$3,500 $2,925 $1,535 
% of Customers > Maximum 0% 8% 19% 


 (Source: Exhibit B-1, p. 15) 


 


In Argument Terasen observes that the calculations supporting the request in the Application to 


increase the SLCA to $1,535 are based on the conservative assumptions for TGI of an average 


residential consumption of 80 GJ per year, which is well below the normalized 2006 average 


residential consumption of 96.9 GJ per year (Terasen Argument, para. 32). 


 


Terasen states that TGVI’s 2006 data were also evaluated to determine the maximum allowance by 


applying the same methodology based on TGVI’s inputs and average costs and that a MX test was 


applied to a proxy customer based on the 2006 average cost of new main per customer service of 


$1,086 and the normalized 2006 average consumption for a residential customer of 60.2 GJ per year.  


The target service line cost was determined to be $1,072 which when compared to the 2006 service 


line costs yielded a maximum allowance of $1,473 per customer (Exhibit B-1, p. 15) 


 


Terasen states that TGVI’s  average annual use per customer is increasing as its new customers have 


higher consumption than the existing average, and that it performed two sensitivity analyses: the 


first assuming that the consumption of new customers is 10 percent greater than the current average 


across the customer base; and the second to determine the consumption level that would support a 


maximum allowance of $1,535 to match TGI’s proposed maximum allowance, as shown in the 


following table: 
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TGVI Customer Service Line Maximum Cost Allowance 


Average Annual Consumption GJ 60.2 66 61 
Average Main Cost $1,086 $1,086 $1,086 
Target Service Line Cost $1,072 $1,250 $1,093 
Average Service Line Cost $1,573 $1,573 $1,573 
Maximum Allowance $1,473 $2,133 $1,535 
% of Customers > Maximum 35% 21% 36% 


 (Exhibit B-1, pp. 14-15) 
 
 


3.4 Duplexes 


 


Terasen discusses the SLCA for duplexes stating that a SLCA of $1,985 was approved by the 


Commission Order No. G-19-99 based on TGI’s February 1, 1999 application and that the $1,985 


was based on two times the $1,100 SLCA less the $215 SLIF.  Since a duplex involved attaching 


two accounts on a single service line the $1,985 was based on allowing twice the net service line 


investment as for a typical single family installation. 


 


Terasen states that it was an oversight that updating the SLCA for duplexes was not addressed in the 


Application and that both TGI and TGVI propose that the same logic be applied as that approved in 


the February 1, 1999 Application.  If the proposal to eliminate the SLIF is approved, Terasen’s 


proposed SLCA for duplexes is $3,070, but if the $215 SLIF is not eliminated Terasen’s proposed 


SLCA for duplexes is $3,285 (Exhibit B-3, BCUC 1.21.1). 


 


3.5 Uneconomic Customers 


 


Terasen discusses “uneconomic customers” and observes that it is only for infill customers (i.e., 


customers connecting to existing mains for which an economic test is not conducted) that there is the 


possibility of uneconomic customers being attached, and that, for TGI, the frequency of infill 


customers is very low, accounting for only about 3 percent of new customer attachments, while for 


TGVI the percentage of infill customers has been declining to approximately 18 percent of new 


customer attachments in 2006.  To be uneconomic an infill customer must also be a low volume gas 


user.  Terasen submits that the percentage of customers using less than 20 GJ per year in 2006 was  
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3.5 percent for TGI and 12 percent for TGVI in 2006, which suggests that if all these potentially low 


volume infill customers were uneconomic, they would only represent 0.11 percent (i.e. 3% of 3.5%) 


of new customer attachments at TGI and 2.1 percent (i.e. 12% of 18%) of all new attachments at 


TGVI. 


 


Terasen also submits that low consumption per customer tends to occur more frequently in multi-


family developments where the capital costs per customer also tend to be lower and that for infill 


service lines to single family dwellings, customers are unlikely to go to the considerable expense 


involved in connecting to the system for a very small load. 


 


Terasen submits that the SLCA takes into consideration all customers’ average volume and costs, as 


such there will be many infill customers who attach to the system whose volumes are high, or costs 


to connect are low, or both.  The connection of these customers is taken into consideration when 


calculating the SLCA (Terasen Argument, para. 34-6). 


 


3.6 Pre-1997 Policies 


 


In response to a Commission IR with regard to TGI’s predecessor company’s policies prior to the 


issue of its System Extension Guidelines (the “SET Guidelines”) in September 1996, Terasen states 


that its predecessor company used to install up to 20 metres of service line measured from the 


property line to the meter at no charge and that extra charges of $11 per metre were applied to 


service line lengths in excess of 20 meters, as well as for frost, concrete and pavement breaking 


(Exhibit B-3, BCUC 1.1.3).  Terasen states that it is not appropriate to use the service line length 


provisions in other utility connection policies as a basis for the TGI and TGVI service line 


connection policies, and observes that service line installation costs vary depending on both the 


geographical location of the service line installation and the length of service line (Exhibit B-3, 


BCUC 1.1.3). Terasen addresses geographical location stating that major differences in the ease of 


service line installation exist throughout the service territory, with soil conditions in parts of the 


interior allowing for relatively easy service line installation, while West Vancouver has rock 


impeding installation, and much of the Lower Mainland has pavement and concrete that must be 


broken and replaced (Exhibit B-3, BCUC 1.1.4). 
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Terasen states that based on 2006 data, the average service line length for TGI is 20.4 metres, and 


for TGVI 17.3 metres, provides for illustrative purposes, data from which examples of the estimated 


cost of installing a 20 metre service line based on geographical location can be developed: 


 


 Cost of a 20 Metre 
Service Line 


 
Fixed Charge 


 
Cost of Meter 


Total 
Installation Cost 


Vancouver $720 $326 $325 $1,371 
Fraser Valley $520 $575 $325 $1,420 
Vancouver Island $620 $277 $245 $1,142 


(Source: Exhibit B-3, BCUC 1.4) 


 


3.7 Forecasting Service Line Cost Data 


 


In response to a Commission IR the Companies compare the actual costs incurred to install service 


lines with actual costs incurred between April and December 2006. The following table sets out the 


results:  


Service Line Installation Costs 


 Forecast 


($000) 


Actual 


($000) 


Variance 


($000) 


Variance 


(%) 


TGI $5,918 $7,910 -$1,992 -34% 


TGVI $1,817 $3,365 -$1,548 -85% 


 (Exhibit B-9, BCUC 2.38.5.1) 


 
 
Terasen ascribes the difference between forecast and actual costs is due to the omission of indirect 


cost in the in the Geographic Code (“Geo-code”) pricing model used to determine the forecast 


service line costs and increases in install contractor pricing effective June 1, 2006 (Exhibit B-9, 


BCUC 2 38.5), and states that, in order improve its cost estimates, it proposes to review and update 


the Geo-code prices in the MX test at the beginning of each year.  When the Geo-code prices are 


updated, historical costs and a forecast of future costs will be used to determine the appropriate Geo-


code price for each area (Exhibit B-9, BCUC 2.38.5.1). 


 


None of the Intervenors challenge Terasen’s proposed amount of the SLCA. 
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Commission Determination 


 


The Commission Panel is not persuaded that a maximum allowance of more than $3,500 per infill 


installation based on TGI’s average consumption of 96.9 GJ per year is realistic. The Commission 


Panel notes that the Companies applied for a SLCA of $1,535 and that this was not opposed by any 


Intervenor. The Commission Panel also notes that this amount is supported by consumption levels of 


80 GJ per year for TGI and 61 GJ per year for TGVI.  The Commission Panel notes that the 


application of TGI’s pre-1997 methodology would also support the proposed amount of the SLCA 


which suggests to the Commission Panel that a SLCA in the amount of $1,535 will not adversely 


affect existing customers. 


 


The Commission Panel approves the SLCA of $1,535 for single family dwellings and $3,070 for 


duplexes as proposed by both TGI and TGVI. 


 


The Commission Panel’s directions to the Companies concerning forecasting costs of service line 


extensions are set out in Section 4 of these Reasons. 
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4.0 MAIN EXTENSION CUSTOMERS 


 


Terasen proposes that for customers seeking mains extensions: 


 


• to continue using the discounted cash flow main extension test; 


• to use distribution related costs to determine the System Improvement Charge for Terasen 
Gas (Vancouver Island) Inc.; 


• to use a Profitability Index of 0.80 as the lower economic threshold for passing individual 
main extensions; 


• to use an aggregate Profitability Index of 1.10 as the threshold for all main extensions 
completed on an annual basis; and 


• to eliminate the Service Line Installation Fee and the Service Line Cost Allowance for new 
main extensions. 


 (Exhibit B-1, p. 30) 


 


4.1 MX Test 


 


Terasen states that the MX test develops a PI which is the ratio of the discounted present value of all 


the forecast net cash inflows over twenty years divided by the discounted present value of the capital 


costs of attaching customers in the first five years of the main extension.  While there are many 


components factored into the calculation of this ratio, Terasen states the following formula provides 


a summary of the major components: 


 


P.I. = NPV (Delivery Margin + Connection Fees - O&M-SI Charge - Property Tax - Income Tax) 
/NPV (Mains, Services and Meter Costs)  


 
 (Exhibit B-5, BCOAPO 1.5.1). 
 


Terasen sets out the current components of the TGI and TGVI calculations as follows: 
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Component TGI TGVI 


Delivery Margin – per year $131.28 $126.00 
Additional Margin – per GJ $2.736 $4.885 
Application Fee $85.00 $85.00 
Incremental O&M (per customer year) $75.00 $62.48 
Property Tax   


-direct cost of mains  2.1% 1.9% 
-in lieu - % of gross revenue 1.0% 1.0% 


Income Tax rate 34.12% 34.12% 
Capital Cost Allowance 4% 4% 
Capital costs   
Direct cost of mains, services and meters Estimated Estimated 
Overheads -% of direct costs 32% 32% 
Discount Rate   
Incremental weighted average cost of capital 
(real, after tax) 


4.45% 4.2% 


 (Source: Exhibit B-9, BCUC 2.35.2) 


 


4.2 System Improvement Charge 


 


Terasen states that the methodology used by TGI to calculate the SI charge was developed in 1994 


and sought to allocate the costs for system improvements on the distribution system that result from 


increases in capacity from the addition of new customers by reviewing the forecast of system 


improvements and growth in peak day for a five year forecast period which is then converted to a 


per GJ amount.  Terasen states that TGI’s SI charge has been increased by inflation from its original 


calculation and is currently $0.35/GJ., whereas TGVI has traditionally used a transmission SI based 


methodology.  Prior to 2006 TGVI’s SI charge included in its 15 year discounted revenue 


requirement MX test was $0.50/GJ. The TGVI Negotiated Settlement, approved by Commission 


Order No. 161-06 and Reasons for Decision, determined that TGVI’s SI charge should remain at 


$0.50/GJ (Exhibit B-1, p. 22). 


 


Terasen states that both TGVI and TGI calculated their SI charge using distribution five year growth 


and peak day forecasts for each utility consistent with the original TGI methodology, and that the 


resultant distribution SI for TGI was $0.16/GJ and $0.151/GJ for TGVI.  Terasen believes that a 


consistent approach across both TGI and TGVI would be preferential as it would remove  
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unnecessary complexity from the MX test, and that a distribution derived SI charge is consistent 


with this philosophy. 


 


Other than the specific changes sought in respect to System Improvements in this Application, 


Terasen states that it intends to continue the same process of regular review and updating of the 


main extension test factors (Exhibit B-1, p. 22). 


 


Terasen provides greater detail concerning its calculations stating that the approach is to use a five 


year forecast of system improvement costs and growth in peak day demand.  The first step in the 


calculation is to divide all the system improvement costs by the growth in peak day to arrive at a 


cost per peak GJ added.  The cost per peak GJ is then converted into a charge that is applied to all of 


the GJs consumed on an annual basis.  The conversion from peak GJ to GJ consumed annually is 


carried out by converting the peak GJ figure into annual consumption by dividing the peak GJ by 


(365 days * load factor).  The capital carrying cost is used to arrive at a charge applied to all GJs 


consumed throughout the analysis period (currently 20 years) (Exhibit B-3, BCUC 1.4.1). 


 


In response to a Commission IR Terasen provides an estimate of a transmission SI charge for TGI 


and TGVI of $0.181/GJ and $0.406/GJ respectively, but states that it is based on inputs and 


methodology that would have to be further validated before it could be included as an input into 


Terasen’s main extension tests, in the event that was deemed appropriate.  When combined with the 


proposed distribution SI, TGI would have a SI charge of $0.341/GJ while TGVI’s SI charge would 


be $0.557/GJ (Exhibit B-3, BCUC 1.4.5). 


 


Terasen states that it based the transmission SI charges on: 


 


• TGI: As per the 2006 TGI Resource Plan, there are two transmission expansion projects 
in the 20 yr period (2007 – 2026 inclusive).  Both projects are in the Interior and are 
scheduled to be added in 2015: Okanagan Reinforcement Project for $38.7 million and 
the Kitchener-B Compressor Unit addition for $23.5 million.  No transmission expansion 
projects in the Lower Mainland are included, as the Nichol – Coquitlam loop or portions 
thereof are not required if the Mt. Hayes LNG facility proceeds or if Burrard Thermal is 
retired in 2014 as currently anticipated by BC Hydro. 
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• TGVI: The only facility included for the core market is the Mt. Hayes LNG Facility.  
Since the primary justification of the LNG facility is avoided gas supply costs and the 
balance avoided transmission costs, the LNG facility has been split 88 percent gas supply 
and 12 percent transmission, and as a result 12 percent ($25.7 million) of the LNG capital 
costs have been treated as a transmission system improvement in 2011.  


 


Terasen states that the calculation of the transmission SI charge is analogous to the distribution 


calculation where increases in transmission capacity are allocated to consumption, except that the 


transmission costs are examined over a 20 year period due to the infrequent nature of these types of 


improvements.  Terasen continues to be of the opinion that the accurate estimation of the cost and 


timing of large transmission system improvements is difficult and is subject to large swings driven at 


times by the decisions taken by large industrial customers and that misapplication of a transmission 


SI charge could prevent the attachment of otherwise economic customers which help to keep rates 


low for all ratepayers. Terasen recommends that transmission SI costs be recovered through rates 


rather than through an SI charge applied to new customers (Exhibit B-3, BCUC 1.4.5). 


 


Between filing the above response and filing its Argument, Terasen reconsiders its position and 


submits that upon further consideration, it believes that it is preferable to include transmission SIs in 


the MX test.  However, Terasen submits that using the methodology employed for the determination 


of the distribution SIs is not the best approach for the determination of transmission SIs, and, 


because of the infrequency of future transmission expansion projects, may send the wrong price 


signal to customers. Terasen further submits that there may also be situations where the transmission 


system in a certain area is under utilized due to declining volumes from energy efficiency measures 


or changes in industrial consumption, and that, in such circumstances, customer rates could increase 


on a per GJ basis in order to recover the costs associated with the transmission system.  Terasen 


submits that it would be in the best interest of existing customers for new customers to be 


encouraged to attach to the system, since adding customers to the system in this area would cause 


rates per GJ to decrease, in which case the transmission SI charge should be negative rather than 


positive.  The Companies submit that since they have not determined the methodology for a 


transmission SI, they propose to determine the appropriate transmission SI charge annually and 


include it in their MX tests (Terasen Argument, para. 50). 
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BCOAPO agrees that both positive and negative impacts on the transmission system may be visited 


on existing distribution customers, but submits that any proposed methodology for determining a 


transmission SI and its use in the MX test requires testing and regulatory approval prior to 


implementation (BCOAPO Argument, p. 2). 


 


Commission Determination 


 


The Commission Panel accepts the System Improvement Charge proposed by Terasen of $0.16/GJ 


for TGI and $0.151/GJ for TGVI. 


 


The Commission Panel rejects Terasen’s proposal that in future the Companies include a 


transmission SI charge in their MX tests.  The Commission Panel is not convinced that it is fair to 


ask new customers to pay a small portion of a transmission capital expenditure, which has not yet 


been the subject of a Certificate of Public Convenience and Necessity Application (“CPCN”) or, in 


the case of TGVI’s Mt. Hayes LNG Storage Facility CPCN Application, the subject of a 


Commission decision or cost allocation determination. 


 


The Commission Panel notes that the Commission recently approved BC Hydro’s system extension 


test guidelines whereby transmission system improvements would only be considered for new 


customers attaching with a load of 500 kVa or more. 


 


4.3 Profitability Index Results 


 


Terasen proposes to change the threshold for passing the MX test from a PI of 1.0 to a PI of 0.8 for 


individual main extensions.  For example, if a MX test has a PI of 0.6, a customer will have to pay a 


contribution to reach the PI threshold of 0.8.  Terasen states that this change will send appropriate 


market signals to customers attaching to the system, and ensure that there is a better balance of 


interests between new and existing customers. 
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Terasen proposes that each utility will have an aggregate annual MX target PI of 1.1, and that to 


achieve this target each utility proposes to carry out a random sampling of extension tests each year 


to determine if the aggregate PI is higher or lower than this level, and that if the annual aggregate PI 


was above or below 1.1, the individual threshold PI would be adjusted, on a go forward basis, in 


order to achieve the aggregate annual target PI of 1.1.  Terasen states that the aggregated PI of 1.1 


proposed in this Application is conceptually the same as the practice in Ontario, however it provides 


a 10 percent cushion to allow for unanticipated variations that may occur before the threshold PI for 


individual main extensions is adjusted (Exhibit B-1, pp. 25-6). 


 


Terasen states that its 10% sample of 2006 TGI and TGVI main extensions resulted in a confidence 


interval of +/-11.8% for TGI and +/-17.5% for TGVI at a 95% confidence level (Exhibit B-3, BCUC 


1.5.8). 


 


Terasen states that, under the current test, each individual main extension must have a PI of 1.0 or 


above to be considered economic, while those that have a PI of less than one must pay a contribution 


sufficient such that the PI is equal to 1.0.  Terasen states that its analysis suggests that the PI of all 


extensions when considered in aggregate is much higher than 1.0, and that, by requiring every MX 


test to have a PI equal to or above 1.0, on average new customers are paying more than their fair 


share of costs. Terasen states that if the Companies were to aggregate main extensions on an annual 


basis such that the aggregate PI was above 1.0, a better balance of interests between new and 


existing customers would occur.  Terasen states that the aggregated or system-wide approach for the 


target PI is consistent with BC Hydro’s proposed system extension test in its 2007 Rate Design 


Application and similar to the practice of gas utilities (such as Enbridge) in Ontario which employ a 


threshold PI of 0.8 for individual main extensions and must maintain a system-wide PI of 1.0 


(Exhibit B-1, pp. 24-5).Terasen states that Enbridge calculates its annual PI based on a rolling 12-


month cumulative net present value basis for the population of its main extensions, while Terasen 


proposes to calculate its PI annually based on a random sample of MX tests (Exhibit B-1, p. 25 and 


Appendix 1, p. 4). 
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Terasen states that changing the threshold PI to less than 1.0 for individual MX tests but on 


aggregate higher than 1.0 will simplify the process and send the appropriate signal to customers and 


that eliminating the SLIF and the removal of the SLCA will not harm existing customers; but that 


the changes will ensure that new customers are not simply paying a contribution when the net of the 


main extension costs and the service line costs result in the customer addition meeting the individual 


PI threshold (Exhibit B-1, p. 25). 


 


Terasen includes a large sample of main extension projects which indicates an aggregate PI of 2.30 


for 112 TGI projects and 1.83 for 55 TGVI MX projects (Exhibit B-1, Appendix 3, Schedule 5). 


Terasen also provides additional analysis of historical MX projects in comparing forecast and actual 


MX results for a sample of 26 TGI MX projects from 2004 or later and showing that the average PI 


of these projects was 1.51 on a forecast basis and 1.41 on an actual basis (Exhibit B-3, BCUC 1.8.1). 


 


Terasen states that, on a review of main extensions installed from January to July 2007, TGI 


underestimated costs by 8 percent and TGVI underestimated costs by 24 percent (Exhibit B-3, 


BCUC 1.7.2).  When TGVI’s forecasted 2007 aggregate PI was recalculated to reflect a 24 percent 


increase in main direct costs and a 54 percent increase in service line costs, it decreased from 1.83 to 


1.34 (Exhibit B-9, BCUC 2.39.2). 


 


Terasen states that the Companies’ MX tests include forecasts of customer consumption for the first 


20 years, which are based on the 2002 Residential End Use Survey (“2002 REUS”) and are the same 


for both TGI and TGVI, even though the 2002 REUS did not include TGVI data (Exhibit B-3, 


BCUC 1.12.1) and TGI’s residential use rates are higher than TGVI residential use rates (Exhibit 


B-9, BCUC 2.40.3).  Terasen sates that its analysis of the first 30 TGI main extensions installed in 


2005 demonstrates that first year actual normalized consumption (2005) was 82 percent of forecast; 


the second year (2006) actual normalized consumption was 103 percent of forecast; and the third 


year (2007) actual normalized consumption is 95 percent of forecast, but only contains six months of 


data (Exhibit B-3, BCUC 1.9.2). Terasen ascribes lower than forecast year first-year usage to the lag 


between the time the MX test is performed and the installation of the service, as well as to the lag 


between completion of the installation and achievement of normal usage patterns as consumption 


typically “ramps up” (Exhibit B-3, BCUC 1.9.3). 
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Terasen states that TGVI is unable to provide analysis of historical main extension performance 


based on the old main extension test and that records related to the TGVI main extension tests 


existed only in hardcopy format prior to the integration of TGVI into TGI’s order processing system 


in 2006.  When TGVI adopted TGI’s main extension test in accordance with Commission Order 


No. G-126-05, it did not integrate any of its available hardcopy historical main extension data into 


the systems it currently uses (Exhibit B-3, BCUC 1.9.2). 


 


Terasen submits that analyses of main extensions of the Companies indicate that main extension 


projects produce results on average that are well in excess of the current PI ratio threshold of 1.0, 


which demonstrates that overall the discounted revenues from the additional customers on new 


mains far exceeds the discounted costs associated with those new customers.  Terasen submits that 


current customers receive a benefit from the attachment of new customers; however new customers 


are required to contribute more than their costs to attach to the system (Terasen Argument, para. 11). 


 


Terasen submits that the material filed in respect of this Application demonstrates that the changes 


sought in the MX test are warranted.  Terasen submits that the principle that underpins the MX test 


is that new main extensions should be economic, that is, the existing customers should not be 


exposed to an undue cost burden as a result of the expansion of the distribution system to attach new 


customers.  Terasen submits that its existing policies and MX tests require new customers to 


contribute more than their costs to attach to the system; which causes existing customers to receive a 


substantial benefit from these new customers, and that the stringency of its existing policies imposes 


inappropriate barriers for new customers seeking to connect to the gas system, and that its proposed 


changes to the PI will address this shortcoming of the current MX tests.  “A potential unintended 


consequence of high up front costs to connect to the system is that new customers may choose to not 


attach to the system.  If this occurs then current customers will never receive the benefit from the 


attachment of the economic customers” (Terasen Argument, para. 12). 


 


Terasen makes two requests in the Application regarding the PI and its use in the MX test going 


forward: i) each Company requests Commission approval to manage the overall PI of its new MX 


projects on an annual aggregate basis.  Specifically the Companies propose to target an aggregated  
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PI of 1.1 for MX projects in any given year.  The targeted aggregate PI of 1.1 is more conservative 


than requiring a PI of 1.0 and will therefore be able to accommodate unanticipated variances in 


either costs or consumption that may occur.  The Companies propose to evaluate the aggregated PI 


of each utility on an annual basis using a random sample of main extension projects from that year 


(Terasen Argument, para. 13), and ii) the Companies seek approval to reduce the threshold PI for 


individual main extension projects to proceed without a customer contribution from the current 


required level of 1.0 to 0.8.  Using a threshold PI of 0.8 for individual main extensions is expected to 


result in an overall aggregate PI of 1.1 or greater.  The Companies also propose to adjust the 


threshold PI for individual main extensions from time to time based on the variations in the 


aggregated PI result above or below the target level of 1.1 (Terasen Argument, para. 13). 


 


Terasen submits that with the proposed changes to the MX test and evaluation process, existing 


customers will continue to realize benefits, since the addition of new customers who on aggregate 


have a PI of 1.1 or greater ensures that existing customers will continue to realize benefits resulting 


from the addition of new customers, and that with the proposed aggregate PI of 1.1, new customers 


will be contributing to the system an amount marginally greater than the costs associated with 


attaching, but not so much that they may be discouraged from attaching (Terasen Argument, 


para. 13). 


 


BCOAPO submits that Terasen’s proposal to continue to use the MX methodology for mains 


extension customers “makes sense” and supports the regular, annual review of the input factors used 


in the test.  BCOAPO notes that TGI’s forecast PI exceeded the actual PI in a sample of post-2003 


projects examined by TGI, and expresses concern that uneconomic customers could be attached if 


the forecast MX results are overly optimistic. It submits that ensuring that forecasts of costs and 


revenues that are inputs to the MX test are unbiased (i.e., on average correct) would allay this 


concern (BCOAPO Argument, p. 1). 


 


BCOAPO also recognizes that the proposal to set an annual aggregate threshold for the PI of 1.1 also 


mitigates this concern, but states that the proposal to evaluate the aggregated PI by choosing a 


random sample of projects - rather than the population as a whole - introduces the potential for  
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sampling error, i.e., unintentionally drawing a sample that is not representative of the population.  


BCOAPO further submits that, since the proposal is to review the sample each year for each utility 


(adjusting the threshold PI on a go-forward basis so as to achieve the aggregate PI target of 1.1), 


there is the additional possibility that in any given year (before the sample is reviewed) a number of 


uneconomic customers could be attached: this would be mitigated, in effect, by setting a higher 


threshold for future customer attachment projects; conversely, if a group of super-economic 


attachments (e.g. PI >> 1.1) were added in any given year, the following year less economic (or 


uneconomic) projects could be (or might have to be) added to lower the aggregate PI back down to 


1.1 (BCOAPO Argument, p. 1). 


 


BCOAPO submits that its concerns regarding forecast cost errors and sampling errors would be 


allayed if all the projects be reviewed annually on an actual (not forecast) MX cost basis with the 


aggregate target being to maintain the portfolio PI of 1.1, and suggests that if all the projects were 


reviewed in such a manner, the aggregate PI target could be reduced as long as it met or exceeded 


1.0 (BCOAPO Argument, p. 2). 


 


In Reply, Terasen states that “Due to the significant work that is involved in using the entire 


population of main extensions, the Companies propose to use only a sample of the main extensions 


completed to review in order to determine if the aggregate PI is above 1.1.  The Companies will use 


actual capital costs of the main extension, not forecast costs, when calculating the aggregate PI.  The 


results of the review would inform the capital cost inputs for the following year, as supported by 


BCOAPO, as well as lead to recalibrating the threshold PI for individual main extensions going 


forward. The Companies are in the planning stages to make modifications to the information systems 


will also enable the Companies to use the entire population of main extensions in a given year to 


determine the aggregate PI without significant manual involvement.  However, at the present time, 


the Companies believe that a sample population will provide the best compromise between the costs 


associated with the administrative burden related to the amount of work involved and the accuracy 


of the result” (Terasen Reply, para. 7).  
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BCOAPO notes that the proposal to reduce the threshold PI to 0.8 for individual extensions implies 


that some extensions will necessarily have PIs in excess of 1.1 in order to achieve an aggregate 


average PI of 1.1.  BCOAPO suggests that for projects with PIs of less than 1.0 (but at least 0.8), an 


alternative worthy of consideration would be to require a customer contribution sufficient to raise 


the PI to 1.0: this would decrease cross-subsidization by customers served by a project that had a PI 


≥ 1.0, while at the same time eliminate the need for the utility to add to rate base, thereby lowering 


the impact of the sub-economic extension on all other ratepayers (BCOAPO Argument, p. 2). 


 


In Reply, Terasen submits that the suggestion of BCOAPO should not be accepted by the 


Commission, as it would result in a higher contribution requirement for new customers than 


Terasen’s proposal. Terasen submits that “the only way to achieve an aggregate PI of 1.1 would be 


for many or most of the new customers on a main extension which has a PI above 1.1 to receive a 


payment or credit to connect to the system.  This would be administratively impractical and would 


only serve to add confusion to customers already facing difficulty understanding the current policy”. 


Terasen submits that its proposal to require an individual threshold PI of 0.80 will move the 


aggregate PI closer to 1.1 than the current level and will still result in new customers in aggregate 


paying more than the costs they add to the system, which will benefit existing customers but without 


requiring those new customers to contribute an amount that deters them from connecting to the 


system or results in them unduly subsidizing existing customers (Terasen Reply, para. 6).  


 


Commission Determination 


 


The Commission Panel notes that one of Terasen’s stated objectives for system extensions tests and 


policies is to promote fair and equitable treatment of customers and avoid undue discrimination, and 


notes that Terasen is effectively broadening the scope of the policy to ensure that the addition of a 


full year’s cohort of customers does not adversely affect the customers in existence at the beginning 


of that year.  The Commission Panel finds such a proposal to be in the public interest and to conform 


with its Guidelines and approves the proposal to establish a new threshold PI of 0.80 for individual 


main extensions, and to establish an aggregate PI of 1.10 as the threshold for all main extensions 


completed on an annual basis.  


 







37 
 
 


 


So far as concerns the ongoing administration of the Companies main extension and service line 


policies the Commission Panel directs Terasen to update all Geo-codes and MX test input 


parameters at the beginning of each year.  To determine the appropriate Geo-code for each area, both 


historical costs and a forecast of future costs will be used.  Terasen is to provide the Commission 


with schedules comparing the existing and updated Geo-codes and MX test input parameters. Given 


that the 2002 REUS does not include TGVI data, the REUS use per appliance should not be used to 


estimate TGVI consumption, and the Commission Panel directs Terasen i) to update the 


consumption estimates in the TGVI MX test to reflect TGVI use per appliance; and ii) to reflect in 


the Companies’ MX tests their experience of consumption “ramp-up” in the early months of service. 


 


The Commission Panel directs the Companies to file with the Commission on an annual basis, 


within 90 days of calendar year end, a Main Extension Report including the following: 


 


• a review of a random sampling of MX test results representing a confidence interval of 
+/-12 percent at a 95 percent confidence level and the five highest cost main extensions 
to determine if the aggregate PI thresholds need to be adjusted  on a go forward basis in 
order to achieve the aggregate PI of 1.1. The review is to include a comparison of 
forecast and actual costs; consumption; and PI for the first five years of main extensions 
in the sample;   


• a concise explanation of the random sampling methodology used ; and 


• a comparison of the forecast and actual cost for all service line and main extension 
installations. 


 


4.4 SLCA and SLIF for New Mains Extensions 


 


Terasen proposes to change the process for determining service line costs as part of a main extension 


test.  When a new main extension is required, Terasen proposes that all the capital costs required to 


provide service to the customer (main extension, service line and meter) will be input into the MX 


test and a distinction between service line and main will not be made, therefore eliminating the 


requirement for the SLCA.  Terasen also proposes to eliminate the SLIF for all customers requiring a 


main extension (Exhibit B-1, p. 26). 
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Terasen states that under its current policies, an evaluation of a new main extension could result in 


four outcomes as illustrated below: 


 
Main Extension Scenarios 


MX test Service Line Costs Customer Contribution 


Service Line Costs > SLCA 
SLIF+ 
Main contribution + 
Service line costs > SLCA MX test Result < 1.0 


Service Line Costs < SLCA SLIF + 
Main Contribution 


Service Line Costs > SLCA SLIF + 
Service line costs > SLCA MX test Result > 1.0 


Service Line Costs < SLCA SLIF 
 


 (Exhibit B-1, pp. 22-23) 


 


Terasen states that the requirement of a SLIF does not impact the total contribution required for 


main extensions that do not meet the minimum hurdle or PI, since the MX test considers the SLIF as 


a contribution in aid of construction that offsets the total costs of the main extension and service 


lines in the determination of the requirement of a capital contribution. In the case of a contributory 


extension, if the SLIF is eliminated, the amount of contribution determined by the MX test would 


increase by the same amount, and therefore the total customer contribution would be the same in 


either scenario (Exhibit B-1, p. 23). 


 


Terasen states that the SLIF is an incremental cost to customers to connect to the natural gas system 


where the MX test would not otherwise require a capital contribution and that if the SLIF were 


eliminated it would reduce the cost to these customers and still produce positive benefits for existing 


customers. Terasen states that, in a similar manner, the elimination of the SLCA will not change the 


requirement for customers to make a capital contribution in order to meet the minimum hurdle or PI 


in the MX test, but will allow customers where main extension facilities are relatively low cost to 


offset any savings against high service line costs before being required to make a capital 


contribution (Exhibit B-1, p. 23). 
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In Argument Terasen submits that to set the context for this request it is instructive to consider the 


current treatment of the SLCA in relation to the MX test.  The MX test considers the forecast capital 


costs for the mains, service lines and meters associated with a main extension.  The service lines are 


included in the MX evaluation at their forecast direct cost up to the level of the SLCA.  By way of 


example, Terasen notes that a service line estimated to cost $900 is included in the MX test at $900, 


while a service line estimated to cost $2,000 is only included in the MX test at the SLCA of $1,100, 


and that since the MX test recognizes that the customer contributes the extra $900 over the current 


SLCA it is not a cost incurred by the Company in extending service to that customer.  The customer 


contribution for service line costs in excess of the SLCA is required regardless of the relative 


profitability of the main extension (Terasen Argument, para. 15). 


 


To illustrate what is meant by the SLCA not being applicable in the case of customer attachments 


associated with new main extensions Terasen extends the example of the service line estimated to 


cost $2,000, where it proposes that the full amount of $2,000 will be included in the main extension 


evaluation along with the mains and metering costs, and submits that the customer contribution for 


extending the main and providing service will be the result of the estimated mains and metering 


costs combined with high service line costs and the forecast revenues to be generated from that MX 


project.  The customer on that new main extension will not make a separate contribution for service 


line costs in excess of the SLCA.  If the overall combination of costs and revenues of the main 


extension is such that the project does not meet the PI threshold the customer will make a 


contribution to bring the project up to the PI threshold required by the MX test.  Terasen submits 


that the inclusion of the full service line cost in the analysis ensures that the effect of those costs will 


be appropriately captured in the PI ratio and customer contributions if required, and that under its 


proposal, positive contributors to the profitability of the MX project such as low mains costs or high 


expected revenues can partially or fully offset high service line costs, thereby resulting in the MX 


project exceeding the PI threshold and eliminating the requirement that the customer specifically 


contribute to the service line costs.  Terasen submits that the effect of this change will be that 


customers may be required to pay less than they would have under the current process and as such 


be more likely to attach to the system. Terasen submits that adding economic customers to the 


system will also benefit existing customers, and that conversely, if potentially economic customers 


decide not to attach to the system due to high attachment costs, then existing customers will not  
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receive the benefit they should or could have from the addition of the customers (Terasen Argument, 


para. 15). 


 


Terasen requests the elimination of the SLIF from the Companies’ tariffs and submits that if that 


request is approved there are no further issues with respect to treatment of the SLIF in the MX test, 


but that if the request to eliminate the SLIF is not approved then Terasen makes a similar request 


regarding the treatment of the SLIF for service lines in new MX projects as that made for the SLCA, 


submitting that the logic and justification for this contingent request are the same as those discussed 


for no longer considering the SLCA in new MX projects; namely that the costs incurred to attach the 


customer to the system including mains, meters and service lines, are considered as part of the MX 


test, and that if the MX test is above the PI threshold no contribution is required and vice versa. 


Terasen submits that it is counterintuitive to charge a customer the SLIF as part of the main 


extension as it sends the inappropriate signal to economic customers wishing to attach to the system, 


and that customers that do not meet the threshold will be required to pay a contribution regardless of 


whether there is a SLIF or not. Therefore there is no risk to current customers that new customers on 


new main extensions are not paying for the costs associated with attaching to the system (Terasen 


Argument, para. 18). 


 


BCOAPO supports the proposal to eliminate the SLIF and also to eliminate the application of the 


SLCA to new MX projects, and submits that while these proposals will increase rate base and 


therefore revenue requirement, the evidence indicates that the impacts on rates will be very small 


(BCOAPO Argument, p. 2). 


 
Commission Determination 
 
The Commission Panel has made its determination on the SLIF elsewhere in these Reasons.  The 


Commission Panel considers that the inclusion of the SLCA in the MX test can have unintended 


consequences which can be overcome by removing the SLCA from the MX test and including in 


that test not only the forecast cost of extending the main, but also the forecast cost of the service line 


and the meter.  The Commission Panel finds that Terasen’s proposal complies with its Guidelines 


and accordingly finds it to be in the public interest and approves Terasen’s proposal to remove both 


the SLCA and the SLIF from the MX test.







41 
 
 


 


5.0 ENERGY EFFICIENCY 


 


5.1 General 


 


Terasen requests that the Commission approve the proposed allowances in the Main Extension Test 


and the Service Line Cost Allowance to encourage gas fired space and water heating, high efficient 


space and water heating, and high efficient space and water heating in Leadership in Energy and 


Environmental Design (“LEED™”) Building (Exhibit B-1, p. 30). 


 


Terasen expresses its belief that it should encourage efficiency on its system; encourage 


conservation of energy; and assist consumers of energy meet the societal goals outlined by the 2007 


Energy Plan, and states that its system extension and connection policies can influence customers’ 


choice of energy and help meet the goals of the 2007 Energy Plan.  However, it notes that at present, 


neither the current SLCA nor the current MX test makes a distinction between high efficiency 


appliances and standard efficiency appliances in that in both the MX test and the SLCA, 


consumption of gas is used to arrive at revenue for the MX test and as an input to affect the SLCA, 


while neither the MX test nor the SLCA use different volume inputs to recognize the use of high 


efficient appliances (Exhibit B-1, p. 26). 


 


Terasen observes that “Perversely, if volumes were adjusted to reflect the use of high efficiency 


appliances instead of an average value, the MX test would result in a less profitable extension, 


and/or the SLCA would be lower”.  Terasen states that incorporating an allowance for high 


efficiency and conservation within both the MX test and the SLCA will result in appropriate market 


signals and encouragement of conservation of energy (Exhibit B-1, p. 26). 


 


In addition Terasen states that such changes will be positive for both new and current customers, 


since current customers will benefit because the system and extension tests and policies will not 


discourage attachment to the system for customers who consider conservation and efficiency; new 


customers will benefit because they will not be penalized due to the selection of gas for heating or 


for more efficient appliance and building design.  Terasen also observes that existing customers who  
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upgrade to more efficient appliances or upgrade their buildings reduce their annual consumption and 


arguably impose a cost on all customers; however in the interests of both energy efficiency and 


environmental performance this type of behaviour is encouraged.  Terasen states that the changes are 


beneficial to all energy consumers in the province and help to achieve the goals of the 2007 Energy 


Plan (Exhibit B-1, p. 29). 


 


5.2 Changes to the MX test 


 


Terasen proposes to give additional credit for using space and water heating appliances and for 


making energy efficient choices within the MX test as follows: 


 


• Space and Water Heating  


Terasen proposes that customers who have both gas fired space and water heating as part of their 
appliance portfolio, will receive a credit of 5 percent of the volume otherwise used for said 
appliance.  For example, if a furnace and water heater on aggregate use 80 GJ/year, the Company 
would use the value of 84 GJ/year for consumption in the MX test.   


• High Efficiency 


Terasen proposes that customers who have both high efficiency gas-fired space heating (namely an 
Energy Star rated furnace or boiler) and water heating (tankless water heaters or water heaters with 
an efficiency rating of 78 percent or greater) will receive a credit of 10 percent of the volume 
otherwise used for both appliances.  For example, if a furnace and water heater on aggregate use 80 
GJ/year, Terasen would use the value of 88 GJ/year for consumption in the MX test  


• Leadership in Energy and Environmental Design (“LEED™”) Building Efficiency  


Terasen proposes that customers who have both high efficiency gas fired space and water heating 
appliances and who attain a minimum of LEED™ General Certification will receive a credit of 15 
percent of the volume otherwise used for both appliances.  For example, if a furnace and water 
heater on aggregate use 80 GJ/year, Terasen would use the value of 92 GJ/year for consumption in 
the MX test. 


(Exhibit B-1, p. 29) 
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The Application contains a consultant’s report which sets out the annual consumption of various 


efficiencies of space heating and water heating appliances from which the percentage differences 


between high efficiency appliances and standard and mid efficiency appliances may be derived, as 


follows: 


 


 Efficiency 
% 


Lower 
Mainland 
GJ/year 


Interior 
 


GJ/yea
r 


Vancouver
Island 


GJ/year 


Space heating     
Standard efficiency 65% 94.7 78.8 64.4 
Mid efficiency 80% 76.9 64.0 52.4 
High efficiency 90% 68.4 56.9 46.5 
Water heating     
Standard efficiency 59% 24.5 20.1 20.1 
Mid efficiency 62% 23.4 19.2 19.2 
High efficiency 85% 17.0 14.0 14.0 
Total space and water      
Standard efficiency  119.2 98.9 84.5 
Mid efficiency  100.3 83.2 71.6 
High efficiency  85.4 70.9 60.5 
% Difference     
High to standard  39.5 39.5 39.7 
High to mid  22.6 17.3 18.3 


 (Source: Exhibit B-1, Appendix D of Appendix 2) 


 


5.3 Changes to the SLCA 


 


Terasen states that the SLCA is based on establishing the maximum service line allowance such that 


new natural gas customers are not expected to impact existing natural gas customers from a cost 


perspective, but that it does not recognize the societal benefits that could be obtained by promoting 


the use of natural gas over the use of electricity for space water heating loads.  Terasen also states 


that the methodology used to develop the SLCA does not recognize the benefits of adopting energy 


efficient appliances and other measures that improve the use of energy, since, all else being equal, 


decreasing annual use per customer due to the adoption of energy efficiency measures would 


decrease the maximum allowance and require customers to make higher contributions.  In order to  
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encourage the right behaviour, Terasen proposes that the application of the SLCA should allow 


adjustments to be made in order to ensure the appropriate price signals are sent in support of fuel 


choice and efficiency measures from a new customer perspective (Exhibit B-1, p. 17). 


 


In order to do so, Terasen proposes consumption allowance credits based upon the current average 


residential consumption values in the MX test for space and water heating of 60 GJ/year for forced 


air space heating and 20 GJ/year for water heating, and the application of the percentage credits 


proposed in its MX test determine an increase in GJs and the maximum amount to increase the 


SLCA.  This is summarized in the following table: 


 


Energy Efficiency Credits GJ Incentive Increase in SLCA 


Space and Water Heating 4 GJ $ 65 
High Efficient Space and Water Heating 8 GJ $130 
LEED Building and High Efficient Space 
and Water Heating 


12 GJ $195 


 (Exhibit B-1, p. 29) 


 


Terasen states that an increase in the SLCA will not necessarily translate into an increase in rates.  


The SLCA is the maximum amount of capital that the Companies will install to serve a customer and 


the customer pays a contribution only when the costs to serve them are higher than the SLCA.  


Terasen states that increasing the SLCA for efficiency will only impact rate base in those instances 


where the cost to serve the customer is higher than the SLCA prior to the increase due to efficiency, 


and states that such a scenario “will not be high in frequency” (Exhibit B-4, BC Hydro 1.9.1). 


 


Terasen submits that this Application is consistent with the objectives of the 2007 Energy Plan 


which states that “it is important for British Columbians to understand the appropriate uses of 


different forms of energy and utilize the right fuel, for the right activity at the right time”, and that its 


proposed changes to the system extension and connection policies sought in this Application help 


send the appropriate signal to customers regarding the end uses of both gas and electricity (Terasen 


Argument, para. 38). 
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Terasen submits that electricity is required by all customers while the use of natural gas for space 


and water heating is a choice, and expresses its view that its current polices are inappropriate and 


serve to discourage customers from choosing natural gas for new heating applications in order to 


reduce overall connection costs.  Terasen believes that it is important to send potential customers the 


appropriate price signals to encourage energy efficiency and encourage customers to use gas for 


heating applications and submits that the use of gas in heating applications is utilizing the right fuel, 


for the right activity, and therefore helps to achieve objectives of the 2007 Energy Plan (Terasen 


Argument, para. 40). 


 


Terasen quotes from Policy Action #4 of the 2007 Energy Plan: “Explore with B.C. utilities new rate 


structures that encourage energy efficiency and conservation” and “explore, develop and propose to 


the Commission additional innovative rate designs that encourage efficiency [and include] tariffs 


focused on promoting energy efficient new construction” and submits that its proposed energy 


efficiency credits applied to new customers who choose gas for heating/water heating, high efficient 


heating/water heating and LEED building design with high efficient heating/water heating will help 


to achieve the objectives set out in Policy Action #4 (Terasen Argument, para. 41). 


 


Terasen submits that one key objective of the 2007 BC Energy Plan is the reduction of overall 


greenhouse gases and the use of natural gas for heating applications will result in lower greenhouse 


gas emissions than the use of electricity.  Terasen also submits that electricity is not the right fuel for 


heating as the use of electricity is less efficient than the use of gas when the marginal source of 


electricity is gas fired generation and that if gas is used for all new space and water heating, BC 


Hydro will be as a result (i) more likely to achieve the Province’s goal of electrical self sufficiency 


by 2016, and do so with zero net greenhouse gas emissions, and (ii) be in a better position to use its 


portfolio to displace inefficient gas fired generation in the region through electricity trade resulting 


in lower greenhouse gas emissions in the western North America region than if incremental 


electricity was used directly for heating applications.  Terasen submits that providing incentives for 


customers to use both gas for heating applications therefore helps in achieving the goals of 


greenhouse gas reductions (Terasen Argument, para. 42). 
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Terasen submits the proposed credit for high efficient space and water heating appliances 


encourages efficiency without requiring customers to pay a potentially higher contribution in aid of 


construction and notes that, without this credit, there would be little encouragement for customers to 


attach using heating appliances that consume less energy than their standard efficiency counterparts 


because, if the lower volume of high efficiency appliances was used in the economic test, customers 


would be less likely to pass the test.  Terasen observes that its existing customers are encouraged to 


reduce their consumption by adopting higher efficiency appliances through demand side 


management (“DSM”), and argues that providing an incentive for new customers to reduce demand 


prior to connecting to the system ensures consistent treatment of both existing and new customers.  


Terasen submits that the proposed credit is therefore not only consistent with the Energy Plan 


objectives but is crucial in sending the appropriate price signal to customers (Terasen Argument, 


para. 43). 


 


BCOAPO sets out its concerns that the proposed energy efficiency credits to be used as inputs to 


both the SLCA and the MX calculations reduce transparency, in addition to increasing the 


possibility of new customers being subsidized by existing customers.  BCOAPO submits that it 


supports incentives for conservation with the proviso that such incentives should be explicitly set out 


in a conservation or DSM program for new customers, and not be factored into the SLCA or MX test 


calculations (BCOAPO Argument, p. 2). 


 


BCOAPO submits that the Companies’ proposals make a lot more sense IF (emphasis in original) 


the presumption is that the objective is to encourage the use of gas as a preferred fuel for space and 


water heating, cooking, and clothes drying, while at the same time encouraging conservation and 


efficiency measures.  BCOAPO cites its final argument in BC Hydro’s 2007 Rate Design 


Application where it submitted “Terasen’s proposal [a $2000 charge on any residential connection to 


BC Hydro’s system if electricity is intended to be used for space or water heating] is based on the 


assumption that the use of natural gas rather than electricity for heating load is self-evidently more 


consistent with conservation and GHG policy – overlooking the fact that, according to the new BC 


Energy Plan, incremental electricity generation will be 90 percent “clean,” and therefore presumably 


less carbon-intensive than burning natural gas for space and water-heating. There has been no  
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determination by the Commission that Terasen’s foundational assumption is correct, and the record 


of this proceeding does not provide any basis for any determination either way on the matter”. 


 


BCOAPO submits that similarly in this Application, there has been no determination by the 


Commission that the use of natural gas is more consistent with the 2007 Energy Policy and the 


record of this proceeding does not provide any basis for this determination.  Until such 


determination is made, BCOAPO submits that the Commission not base its decision on the 


presumption that gas is the preferred fuel and determine this Application on its merits and fairness to 


both new and existing customers (BCOAPO Argument, pp. 2-3). 


 


BC Hydro submits that it opposes the non cost-based credits proposed by Terasen to encourage the 


use of natural gas for space and water heating and submits that it is unclear in the 2007 Energy Plan 


whether encouraging the use of natural gas for space and water heating is consistent with 


government policy.  BC Hydro cites its argument with respect to its 2007 Rate Design Application 


(RDA) where it submitted that: Ambiguity in the 2007 Energy Plan with respect to fuel switching 


arises from two policy actions that undermine one of the underlying premises of Terasen's position.  


The policy actions are: (1) energy self-sufficiency for BC Hydro, plus “insurance”, based on critical 


water conditions; and (2) all generation supply in British Columbia to have “zero net” greenhouse 


gas (“GHG”) emissions.  The premise underlying Terasen’s evidence is that the marginal supply in 


the Western Interconnection, and therefore British Columbia, is natural gas-powered combined-


cycle turbine technology.  To the extent that the referenced policy actions are achieved, it is readily 


apparent that Terasen’s premise will simply not be true in British Columbia, and that as the 2007 


Energy Plan is implemented BC Hydro is far more likely to be a net exporter of “green” electricity 


than an importer of GHG-intensive electricity, regardless of its domestic load obligations. 


 


BC Hydro submits Terasen’s premise that the marginal supply of electricity for space and water 


heating in British Columbia will be natural gas powered generation would only be true if the policy 


actions regarding energy self-sufficiency and zero net GHG emissions are not achieved and points 


out that when it asked Terasen to confirm that the use of natural gas for space and water heating 


would result in higher greenhouse gas emissions than the use of zero net emission electricity,  
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Terasen had replied that the goal of zero net emission electricity may not be achievable or that the 


Province or end use customers may not be supportive of the costs of achieving zero net emission 


electricity.  BC Hydro submits “With respect, it is disingenuous for Terasen to rely on selected 


aspects of the 2007 Energy Plan to support its extension policy proposals while simultaneously 


dismissing as unachievable or too expensive other aspects of the 2007 Energy Plan that are clearly 


contrary to its proposals”.  BC Hydro submits that there can be no doubt that the use of natural gas 


for space or water heating would produce more GHG emissions than the use of net zero emission 


electricity, in which case the use of natural gas for space or water heating could be contrary to 


government policy and therefore submits that implementing incentives to encourage the use of 


natural gas for space or water heating would be at best premature and potentially contrary to 


government policy, and that the energy usage and efficiency allowances proposed by Terasen should 


be rejected (BC Hydro Argument, p. 2). 


 


In Reply Terasen submits that the energy efficiency incentives should be part of both Companies’ 


system extension and connection policies and also as part of conservation and demand side 


management programs and that the energy efficient credits it has proposed comply with the 1996 


System Extension Guidelines, which state “In addition, the Commission recommends that the 


Utilities come forward with options for connection fees that send an appropriate signal about the net 


social costs of less efficient energy use”.  Terasen submits that the suggestions made by BC Hydro 


that the incentives are premature should not be accepted (Terasen Reply, para. 22, 24).  


 


On the subject of the 2007 Energy Plan, Terasen submits that it is relevant and that the proposals for 


energy efficiency credits and encouragement to use natural gas for space and water heating address 


the policies in the Energy Plan and should be approved. 


 


With respect to greenhouse gas emissions, Terasen cites the Commission’s October 26, 2007 


Reasons for Decision on BC Hydro’s 2007 Rate Design Application (Order No. G-130-07) where at 


page 191, it states “The Commission Panel agrees with Terasen that the use of natural gas (as 


opposed to electricity) for space and water heating in B.C. will make additional energy available to 


displace coal or gas-fired generation at the margin in the Pacific Northwest” and submits that BC  
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Hydro has missed the central point of Terasen’s submission respecting energy efficiency and GHG 


emission reductions.  Terasen notes that British Columbia is not isolated from the remainder of the 


grid in western North America; but is interconnected, and that a significant portion of both current 


and new electrical generation in western North America is from the “inefficient” combustion of one 


form of energy - coal or natural gas - to create another form of energy – electricity.  Terasen submits 


that as long as coal or gas fired electrical generation continues to be the marginal source of electrical 


generation in western North America, the use of gas for space and water heating will “make 


additional energy available to displace coal or gas-fired generation at the margin in the Pacific 


Northwest”, and that, given that production of electricity by coal and gas fired generation is less 


efficient than using gas for space and water heating, GHG emissions will be reduced if customers 


use gas rather than electricity for space and water heating.  Terasen submits that its proposals set out 


in the Application are consistent with government policy (Terasen Reply, para. 27).  


 


Terasen submits that BC Hydro’s submission is also premised on the assumption that the objective 


of electrical self sufficiency by 2016 is achieved, since it (BC Hydro) will be relying on both 


demand reductions (through conservation and energy efficiency measures) and new “intermittent” 


supply resources provided by independent power producers as well as the development of new large 


firm capacity additions (such as Site C) to meet this aggressive objective.  Terasen submits that there 


is significant uncertainty on how this objective will be achieved and at what cost, and that if BC 


Hydro is to meet all future space heating and water heating loads, the corollary of its submissions 


that space heating for natural gas should not be encouraged, is to significantly increase its future 


demand requirements and thereby create new challenges to meet the province’s electrical self 


sufficiency and net zero emissions objectives (Terasen Reply, para. 28).  


 


Terasen cites the 2007 Energy Plan which states at page 29: “The Plan is aimed at enhancing the 


development of conventional [oil and gas] resources and stimulating activity in relatively 


undeveloped areas…”; at page 12 “While BC is a province rich in energy resources such as hydro 


electricity, natural gas and coal, the use of these resources needs to be balanced through effective 


use, preserving our environmental standards while upholding our quality of life for generations to 


come….”; and at page 21 “It is important for British Columbians to understand the appropriate used  
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(sic) of different forms of energy and utilize the right fuel, for the right activity, at the right time”. 


Terasen submits that increasing natural gas production will increase GHG emissions regionally, all 


things being equal, and that it behooves all consumers of natural gas to use gas in the most efficient 


manner as possible if the Province and the region as a whole are to achieve lower GHG emissions 


and increase natural gas and oil production.  Terasen submits that fewer GHG emissions will result 


from the use of gas for space and water heating than by shipping the gas outside the province to be 


used in gas-fired electric generation.  Terasen submits that the use of gas for space and water heating 


not only meets objectives of the Energy Plan regarding GHG reductions, and balances the use of gas 


with environmental standards, but also aids in growth of natural gas production in BC (Terasen 


Reply, para. 29).  


 


Commission Determination 


 


The Commission Panel continues to agree with Terasen that the use of natural gas (as opposed to 


electricity) for space and water heating in BC will make additional energy available to displace coal 


or gas-fired generation at the margin in the Pacific Northwest, but notes that the sentence that 


followed the above finding in its Reasons for Decision on BC Hydro’s 2007 Rate Design 


Application (Order No. G-130-07) reads as follows at page 192: 


 


“The Commission Panel does not, however, consider that it is the role of the 
Commission to determine governmental policy in respect of fuel choice for 
residential space and water heating.  The Commission Panel is of the view that BC 
Hydro and Terasen must resolve with the Provincial Government any “ambiguity” 
they perceive in the 2007 Energy Plan.  Accordingly, the Commission Panel makes 
no determinations in this regard.” 


 


The Commission Panel is persuaded by BCOAPO’s submission that the record of this proceeding 


does not provide any basis for the determination that the use of natural gas is more consistent with 


the 2007 Energy Plan and reiterates its statement made above at page 192 of Order No. G-130-07. 
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The Commission Panel considers that the public interest can be served by an environment in which 


customers in the province have the right to choose their fuel source; in which the cost consequences 


of their choice are transparent; and where rate design does not hinder that choice.  So far as concerns 


proposed changes to Terasen’s MX test, the Commission Panel agrees with Terasen that a situation 


whereby potential customers who propose to use high efficiency appliances might fail an MX test 


and be required to make a contribution based on their forecast consumption, whereas they would 


pass the test based on their forecast consumption using less efficient appliances, would indeed be 


perverse.  Accordingly, the Commission Panel finds that Terasen’s proposals: 


 


i. that customers who have both high efficiency gas-fired space heating (namely an Energy Star 
rated furnace or boiler) and water heating (tankless water heaters or water heaters with an 
efficiency rating of 78 percent or greater) will receive a credit of 10 percent of the volume 
otherwise used for both appliances; and 


ii. that customers who have both high efficiency gas fired space and water heating appliances 
and who attain a minimum of LEED™ General Certification will receive a credit of 15 
percent of the volume otherwise used for both, 


 


are in the public interest, and approves them. However; the Commission Panel finds that Terasen’s 


proposal, whereby customers with both gas fired space and water heating appliances will receive a 


credit of 5 percent of the volume otherwise used for said appliances, applies to standard efficiency 


appliances which make no contribution to energy efficiency and cannot be said to be in the public 


interest, and accordingly denies it. 


 


The evidence before the Commission Panel is that the amount of the SLCA was determined having 


regard to adjusted average residential consumption, which reflects the end use and efficiency of the 


entire spectrum of gas appliances, including those used for non-space or water heating purposes.  


The Commission Panel notes that there is no pass/fail test associated with the SLCA as there is with 


the MX test, and accordingly the Commission Panel does not find that Terasen’s proposal to 


increase the SLCA by $65, $130 and $190 for customers proposing space and water heating; high 


efficiency space and water heating; and LEED™ building efficiency with efficiency space and water  
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heating, respectively, to be in the public interest.  The Commission Panel finds that the proposed 


increases in the allowance are more in the nature of DSM programs.  Terasen is encouraged to apply 


for the approval for such programs in another forum, where their impact and efficiency as DSM 


programs can be tested. 
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6.0 OTHER MATTERS 


 


6.1 New Customer Application Fee 


 


Terasen proposes no change to the $85 new customer Application Fee, stating that the Application 


Fee for new customers is intended to recover the administration costs associated with initiating 


service to a new customer and does not cover any of the capital costs and has been in place at $85 


since prior to 1996.  Terasen states that since then the processes have been streamlined and costs to 


enroll customers into the system have remained relatively stable or have declined and that customer 


enrolment for the Companies’ customers is performed by CustomerWorks LP, as part of a bundled 


suite of services which include billing, meter reading, customer contact (call centre operations) and 


credit and collections.  As the agreement and contract with CustomerWorks LP is for a bundled 


service, Terasen is unable to determine the specific cost to enroll an individual customer, but states 


that since enrolment costs are only a portion of the per customer total suite of costs charged to the 


Companies, (for 2007, $55.36 for TGI, and $43.07 per customer for TGVI) enrolment costs are less 


than they were in 1996 (Exhibit B-3, BCUC 1.18.1-3).   


 


Data provided by Terasen indicates that the total application fees collected in 2007 is estimated at 


$940,000 for TGI and $255,000 for TGVI (Exhibit B-9, BCUC 2.46.1), and that application fees 


charged by other gas utilities range from zero to $150 (Exhibit B-3, BCUC 1.18.1-3). 


 


Terasen states that the removal of the SLIF constitutes the removal of the majority of the $300 total 


bill typically associated with a new customer connection, and that in the majority of instances the 


SLIF is paid by a builder or developer while the $85 Application Fee is typically paid by the 


customer upon activation of the account.  Terasen believes that by reducing the barrier to the builder 


of connecting to the gas system the likelihood of gas appliances being installed is enhanced, and that 


when a dwelling has been equipped with gas appliances the likelihood of the account being activated 


is very high so Terasen does not consider the $85 Application Fee to be onerous.  Terasen states that 


it intends to make a further assessment of the value of reducing the $85 fee in the future, but that, 


since the current PBR Settlement Agreement includes revenue from the $85 fee, Terasen is of the  
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view that the level of this fee should not be changed before the Settlement Agreements expire at the 


end of 2009 (Exhibit B-9, BCUC 2.45.1). 


The Intervenors do not comment on the Application Fee. 


Commission Determination 


The Commission Panel finds little on the record before it to justify either the existence or quantum of 


Terasen's $85.00 Application Fee and accordingly directs both TOI and TOVI to address both 


matters at their next RRA following the expiry of their Settlement Agreements at the end of 2009 . 


.fL-


DATED at the City of Vancouver, in the Province of British Columbia, this b "'" day of December 2007. 


Panel Chair and Commissioner 
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BR I T I S H  COL U M BI A 


UTI LI TI E S  COMM I SSI ON  
 
 
 OR D E R 
 NUM B E R  G-152-07 
 


IN THE MATTER OF 
The Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. (“TGI”) 
and Terasen Gas Vancouver Island (“TGVI”) 


jointly “the Companies,” 
for Approval to Amend Their System Extension and Connection Policies 


 
BEFORE: A.J. Pullman, Commissioner December 6, 2007 
 


O  R  D  E  R 
WHEREAS: 
 
A. In the Reasons for Decision attached to Order No. G-126-05, the Commission accepted TGVI’s proposals to 


adopt the TGI Main Extension (“MX”) test (with appropriate revisions to the inputs) and TGI customer 
connection policies commencing January 1, 2006; and 


 
B. On April 30, 2006, TGVI filed its “Review of the Main Extension Test,” updating the MX test inputs; and 
 
C. During the proceedings to review the TGVI 2006 Negotiated Settlement Update, TGVI explained that TGVI 


and TGI would be reviewing their MX tests as part of a comprehensive review of their system extension and 
customer connection policies in 2007; and 


 
D. By Order No. G-160-06 and Reasons for Decision, the Commission approved the TGI 2006 Annual Review 


and Mid-Term Settlement Review wherein the Commission agreed that TGI should conduct a review of its 
system extension and customer connection policies including the MX test in 2007 in conjunction with TGVI 
for submission by the end of the second quarter of 2007; and  


 
E. By letter dated June 28, 2007, TGI, TGVI and Terasen Gas (Whistler) Inc. (“TGW”), (“Terasen Utilities”) 


filed an application for Commission approval to delay the submission of their system extension and customer 
connection policies application, stating that preparing a single consolidated report encompassing all three 
utilities would result in the most efficient review process for the Terasen Utilities, stakeholders and the 
Commission; and 


 
F. By Letter No. L-61-07, the Commission agreed that submission of a consolidated application was desirable 


and directed the Terasen Utilities to submit the application no later than July 31, 2007; and 
 
G. On July 31, 2007, pursuant to the Utilities Commission Act, the Companies jointly filed an application (“the 


Application”) to amend the Terms and Conditions of each utility’s Tariff with respect to charges for system 
extensions and customer attachment and connections for TGI and TGVI.  The Application requested approval 
for changes to the respective Tariffs to be effective January 1, 2008; and 
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H. In its covering letter attached to the Application, the Companies advised the Commission that after further 


consideration and in light of the introduction of natural gas to the Whistler area during the latter half of 2008, 
TGW is of the view that it would be reasonable to retain its current policy while it remains a propane system, 
and bring forth an application to review its policies after the conversion of its system to natural gas; and 


 
I. On August 11, 2007, the Commission issued Order No. G-90-07 establishing that the proceeding to examine 


the Companies’ proposed amendments to their System Extension and Customer Connection Policies would be 
through a written process, and established a regulatory timetable; and 


 
J. The written hearing commenced on August 17, 2007, with Intervenor registration by British Columbia Hydro 


and Power Authority (“BC Hydro”), the BC Old Age Pensioners Organization et al. (“BCOAPO”) and the 
Ministry of Energy, Mines and Petroleum Resources (“MEMPR”); and 


 
K. The written hearing process comprised two rounds of Information Requests submitted by the Commission, 


BC Hydro, BCOAPO, and MEMPR; Final Arguments; and Reply Argument; and 
 
L. The Commission has considered the evidence and submissions of the Companies, BC Hydro, BCOAPO, and 


MEMPR, and issues its Decision. 
 
 
NOW THEREFORE the Commission, for the reasons stated in the Decision issued concurrently with this Order, 
determines as follows: 
 
1. TGI and TGVI are directed to file with the Commission revised Tariffs incorporating each of the approved 


and accepted amendments as described in the Decision, as expeditiously as practicable. 
 
2. TGI and TGVI are to comply with all other directives described in the Decision. 
 
3. TGW’s request to delay submission of its proposed System Extension and Customer Connection Policies until 


its conversion from propane to natural gas has been completed is accepted. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this    6th    day of December 2007. 
 
 BY ORDER 
 
 Original signed by 
 
 A.J. Pullman 
 Commissioner 
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IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Terasen Gas (Vancouver Island) Inc. 


British Columbia Hydro and Power Authority 
Long Term Service Agreements 


 
 


EXHIBIT LIST 
 


Exhibit No. Description 
 
COMMISSION DOCUMENTS 
 
A-1 Letter No. L-79-07 dated October 2, 2007 requesting comments on the type 


of process to be used for the review of this Application 


A-2 Letter dated October 11, 2007 and Order No. G-123-07 establishing a 
written public hearing 


A-3 Letter dated October 12, 2007 issuing Information Request No. 1 to Terasen 


 
APPLICANT DOCUMENTS 
 
B-1 Letter dated September 28, 2007 requesting approval of the following suite 


of long-term service agreements:  Transportation Service Agreement 
between TGVI and BC Hydro; the Peaking Agreement between TGVI and 
BC Hydro; and the Capacity Assignment Agreement between TGVI, BC 
Hydro and Terasen Gas Inc. 


B-2 Letter dated October 5, 2007 responding to Exhibit A-1 regarding the type of 
process to be used for the review of this Application 


B-3 Letter dated October 22, 2007 filing response to the Commission’s 
Information Request No. 1 


B-4 Letter dated October 22, 2007 filing response to BCOAPO’s Information 
Request No. 1 


B-5 Letter dated November 29, 2007 filing comments in support of the 
application 


** EVIDENTIARY RECORD CLOSED –  
EXHIBIT REMOVED FROM RECORD ** 
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Exhibit No. Description 
 
 
 
INTERVENOR DOCUMENTS 
 
C1-1 BRITISH COLUMBIA OLD AGE PENSIONERS' ORGANIZATION  (BCOAPO)– Email 


dated October 11, 2007 from Jim Quail and on behalf of James Wightman of 
Econalysis Consulting requesting Intervenor Status 


C1-2 Letter dated October 15, 2007 filing Information Request No. 1 to Terasen 


C1-3 Removed from Exhibit List - Amended and Re-Posted as Argument - 
Letter dated October 26, 2007 comments regarding Application and 
Information Requests 


 
C2-1 BRITISH COLUMBIA HYDRO & POWER AUTHORITY (BC HYDRO) – Online web 


registration received October 12, 2007 filing request for Intervenor status 


C2-2 Letter dated October 1, 2007 comments in support of Application 


C2-3 Letter dated October 4, 2007 responding to Exhibit A-1 regarding the type of 
process to be used for the review of this Application 


 
C3-1 VANCOUVER ISLAND GAS JOINT VENTURE (VIGJV) – Letter dated October 15, 


2007 from Karl E. Gustafson of Lang Michener, legal counsel, filing request 
for Intervenor status 


 
INTERESTED PARTY DOCUMENTS 
 
D-1 MINISTRY OF ENERGY MINES & PETROLEUM RESOURCES (MEMPR) – Letter 


dated October 15, 2007 from Duane Chapman, Senior Regulatory Advisor, 
filing request for Interested Party status 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-160-06 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Terasen Gas Inc. 


Application for Approval of 2007 Revenue Requirements and Delivery Rates 
 
 


BEFORE: L.F. Kelsey, Commissioner December 14, 2006 
 L.A. Zaozirny, Commissioner 
 


O  R  D  E  R 
WHEREAS: 
 
A. Commission Order No. G-51-03 approved for Terasen Gas Inc. (“Terasen Gas”, “the Company”), the 


Settlement Agreement for a 2004-2007 Multi-Year Performance-Based Rate Plan (“PBR”); and 
 
B. The terms of the Settlement Agreement for the 2004-2007 PBR (the “Settlement”) for Terasen Gas included 


an expanded annual review to provide considerable information on its current and future years’ activities, 
along with statistics on its quality of service provided and its compliance with the code of conduct and 
transfer pricing policy.  At each annual review, the Company will update its forecast of customer additions, 
use per account and industrial revenues.  The impact on revenues resulting from the updated forecasts will be 
flowed through in delivery rates in the following year.  The Settlement also provides for the flow-through of 
the impacts of changes approved by the British Columbia Utilities Commission (“BCUC”, “Commission”) 
orders and exogenous factors; and 


 
C. The terms of the Settlement also requires Terasen Gas to hold a Mid-Term Assessment Review prior to the 


end of the third year (2006) of the 2004-2007 PBR.  Based on the language included in the Settlement, the 
Company is of the view that the Annual Review and Mid-Term Assessment Review should be held 
concurrently; and 


 
D. On September 15, 2006, Terasen Gas proposed a regulatory timetable for its 2006 Annual Review and Mid-


Term Assessment Review that included the filing of the Annual Review and Mid-Term Assessment Review 
materials by October 16, 2006, an Annual Review and Mid-Term Assessment Review on November 15 and a 
Commission Decision by December 8, 2006; and 


 
E. By Order No. G-121-06 the Commission accepted the Company’s proposal and established a regulatory 


timetable for the 2006 Annual Review and Mid-Term Assessment Review; and 
 
F. On October 16, 2006, Terasen Gas filed Advance Annual Review materials in accordance with the 2004-2007 


PBR Settlement approved by Commission Order No. G-51-03 and the regulatory timetable established by 
Order No. G-121-06; and 
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G. The Advance Annual Review materials address the 2006 actual results, the 2007 forecasts, and the 2006 
earnings sharing that are used in setting 2007 rates.  The Advance Annual Review materials also includes a 
request that the Commission approve the amalgamation of Terasen Gas and Terasen Gas (Squamish) Inc. 
(“Terasen Squamish”, “TGS”), effective January 1, 2007; and 


 
H. On October 25, 2006, the Commission and Intervenors issued information requests to Terasen Gas related to 


the advance materials.  The Company responded to the information requests on November 6, 2006; and 
 
I. The Province of British Columbia (“the Province”) issued Order of the Lieutenant Governor in Council 


(“OIC”) No. 766, dated November 2, 2006 which ordered that Section 53 of the Utilities Commission Act 
(the “Act”) not apply in respect of Terasen Squamish or Terasen Gas in relation to an amalgamation of those 
two corporations; and 


 
J. The Province issued OIC No. 767, dated November 2, 2006, which ordered that effective January 1, 2007, the 


Vancouver Island Natural Gas Pipeline Special Direction issued to the Commission by Order in Council 
1510/95 is amended: 


 
(a) by repealing the definitions of “Rate Stabilization Facility”, “Rate Stabilization Facility Continuation 


Agreement”, 
(b) by repealing sections 3.1(d), 3.3 and 3.8, 
(c) in section 3.7 by striking out “3.3”, and 
(d) by repealing Part 5; and 


 
K. The Province issued OIC No. 768, dated November 2, 2006, with the attached Vancouver Island Natural Gas 


Pipeline Special Direction No. 3 to the BCUC; and 
 
L. At the November 15, 2006 Terasen Gas 2006 Annual Review and Mid-Term Assessment Workshop, the 


Company committed to undertakings regarding the following: 


 


• The applicability of Sections 41, 50, 52, 53 and 54 of the Act to the amalgamation of Terasen Gas and 
Terasen Squamish. 


• How the Terasen Gas main extension (“MX”) test would be applied to customers in the Terasen 
Squamish service area on a go-forward basis and whether Terasen Gas would re-run the MX test for 
current mains. 


• The amortization of Terasen Squamish intangible plant of $777,000. 


• The treatment of pensionable bonuses. 


• The 2007 return on equity (referred to collectively as “the Undertakings”); and 
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M. Terasen Gas submitted responses to the Undertakings on November 20, 2006.  The response discussed how 
the Terasen Gas main extension (“MX”) test would be applied to customers in the Terasen Squamish service 
area on a go-forward basis, whether Terasen Gas would re-run the MX test for current mains, and requested 
approval of the following: 


 
• The establishment of a rate base deferral account to record costs related to the amalgamation of TGI and 


TGS and variances in operation and maintenance expenses, effective January 1, 2007. 


• Cancellation of TGI Tariff Supplement I-3, effective January 1, 2007. 


• Cancellation of the Terasen Squamish Tariff, effective January 1, 2007. 


• The amortization of Terasen Squamish intangible plant of $777,000 over 10 years. 


• The treatment of pensionable bonuses. 


• The 2007 return on equity; and 
 


N. The BC Old Age Pensioners Organization et al. and the Ministry of Energy, Mines and Petroleum Resources 
submitted Comments dated November 24, 2006; and 


 
O. On December 1, 2006, Terasen Gas provided Reply Comments and applied for approval of its 2007 Revenue 


Requirements; and 
 
P. The Commission has reviewed the Application and Comments received. 
 
 
NOW THEREFORE pursuant to Sections 58, 60 and 61 of the Act, the Commission orders the following for 
Terasen Gas with Reasons for Decision attached as Appendix A: 
 
1. The Commission accepts Terasen Gas’ opinion regarding the applicability of sections 41, 50, 52, 53 and 54 of 


the Act to the amalgamation of TGI and TGS.  The Commission agrees that Commission approval is not 
required for the amalgamation of Terasen Gas and Terasen Squamish. 


 
2. The Commission approves the cancellation of TGI Tariff Supplement I-3, effective January 1, 2007. 
 
3. The Commission approves the cancellation of the Terasen Squamish Tariff, effective January 1, 2007. 
 
4. The Commission approves for the amalgamated TGI and TGS the following: 
 


• A common equity component of 35.01 percent, effective January 1, 2007. 


• A return on common equity of 8.37 percent, effective January 1, 2007.   


• The establishment of a rate base deferral account to record costs related to the Amalgamation and 
variances in operation and maintenance expenses as it impacts the 2007 Revenue Requirements as applied 
for in the 2006 Annual Review materials. 
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5. The Commission approves the $0.021/GJ decrease in the Rate Stabilization Adjustment Mechanism rider 
from the currently approved level of $0.16/GJ to $0.145/GJ, effective January 1, 2007. 


 
6. The Commission approves the Earnings Sharing Mechanism rider for customers served under Rate 


Schedules 1, 1S, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25 and 27 effective January 1, 2007, ranging from 
($0.108)/GJ for customers served under Rate Schedule 1 to ($0.018)/GJ for those served under Rate 
Schedule 22B. 


 
7. The Commission approves the establishment of a rate base deferral account to record the $10 million payment 


and the cost of the Social Service Tax appeal, subject to the $414 million SCP Project maximum capital cost 
approved by Commission Order No. G-95-00.  


 
8. In accordance with the attached Reasons for Decision, Terasen Gas is directed to file a 2006 Squamish Main 


Extension Report with the Commission for all TGS main extensions completed and/or in progress in 2006. 
 
9. The Commission approves the amortization of the Terasen Squamish intangible plant of $777,000 over a 


10-year period. 
 
10. The Commission accepts the Terasen Gas submission that the inclusion of non-executive bonuses in pension 


costs recovered from customers and the exclusion of executive bonuses in pension costs recovered from 
customers is consistent with Commission’s 1992, 1994 and 2003 Decisions. 


 
11. The Commission accepts Terasen Gas’ submission that terms of the Settlement prevent it from increasing the 


Demand-Side Management (“DSM”) incentive grants over the $1.5 million during the period of the 
Settlement.   


 
12. The Company is instructed to include the Ratepayer Impact Measure test, the Participant Cost test and the 


percentage of “free riders” for the each program in the 2006 DSM portfolio and in future DSM reports. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this       18th       day of December 2006. 
 
 
 BY ORDER 
 
 Original signed by: 
 
 L.F. Kelsey 
 Commissioner 
Attachment 
 







 
APPENDIX A 


to Order No. G-160-06 
Page 1 of 11 


 
 


 


TERASEN GAS INC. 
APPLICATION FOR APPROVAL OF 


2007 REVENUE REQUIREMENTS AND DELIVERY RATES 
 


REASONS FOR DECISION 


 


1.0 INTRODUCTION 


 


1.1 Regulatory Timetable and Application 


 


On October 16, 2006 Terasen Gas Inc. (“Terasen Gas”, “TGI”) filed Advance Annual Review materials in 


accordance with the 2004-2007 Multi-Year Performance-Based Rate (“PBR”) Settlement approved by 


Commission Order No. G-51-03 and the regulatory timetable established by Order No. G-121-06.  The Advance 


Annual Review materials address the 2006 actual results, the 2007 forecasts, and the 2006 earnings sharing that 


are used in setting 2007 rates.  The Advance Annual Review materials also included a request that the British 


Columbia Utilities Commission (“BCUC”, “Commission”) approve the amalgamation of Terasen Gas and 


Terasen Gas (Squamish) Inc. (“Terasen Squamish”, “TGS”), effective January 1, 2007. 


 


The Terasen Gas 2006 Annual Review and Mid-Term Assessment Review Workshop (“the Workshop”) was held 


on November 15, 2006.  During the Workshop, Terasen Gas committed to several undertakings for additional 


information (“the Undertakings”).  In the November 20, 2006 responses to the Undertakings, Terasen Gas 


provided a legal opinion of the applicability of sections 41, 50, 52, 53 and 54 of the Utilities Commission Act 


(“the Act”) to the amalgamation of TGI and TGS, and requested Commission approval of the following: 


 


• The establishment of a rate base deferral account to record costs related to the amalgamation of TGI and 
TGS and variances in operation and maintenance expenses, effective January 1, 2007. 


• Cancellation of TGI Tariff Supplement I-3, effective January 1, 2007. 


• Cancellation of the Terasen Squamish Tariff, effective January 1, 2007. 


• How the Terasen Gas main extension (“MX”) test would be applied to customers in the Terasen 
Squamish service area on a go-forward basis and whether Terasen Gas would re-run the MX test for 
current mains. 


• The amortization of Terasen Squamish intangible plant of $777,000 over 10 years. 


• The treatment of pensionable bonuses. 


• The 2007 return on equity. 
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The BC Old Age Pensioners Organization et al. (“BCOAPO”) and the Ministry of Energy, Mines and Petroleum 


Resources (“MEMPR”) submitted Comments dated November 24, 2006.  On December 1, 2006, Terasen Gas 


submitted its Reply Comments and Application for 2007 Revenue Requirements and Delivery Rates (“the 


Application”).  The Application requested Commission approval of the following: 


 


• An allowed common equity component of 35.01277 percent. 


• A return on equity of 8.37131 percent. 


• A 1.97 percent decrease in the applicable rate schedules to eliminate the anticipated revenue 
surplus after earnings sharing of $22.3 million, effective January 1, 2007. 


• Rate Stabilization Adjustment Mechanism (“RSAM”) rider change from $0.166/GJ to $0.145/GJ, 
effective January 1, 2007. 


• Earnings Sharing Mechanism (“ESM”) rider change for customers served under Rate Schedules 
1, 1S, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25 and 27 effective January 1, 2007 ranging from 
($0.108)/GJ for customers served under Rate Schedule 1 to ($0.018) for those served under Rate 
Schedule 22B. 


• The establishment of a rate base deferral account to record the $10 million Social Services Tax 
payment and the cost of appealing the $36 million Social Service Tax assessment. 


 


1.2 Background 


 


The terms of the Settlement Agreement for the 2004-2007 PBR (the “Settlement”) for Terasen Gas included an 


expanded annual review to provide considerable information on its current and future years’ activities, along with 


statistics on its quality of service provided and its compliance with the code of conduct and transfer pricing 


policy.  At each annual review, the Company will update its forecast of customer additions, use per account and 


industrial revenues.  The impact on revenues resulting from the updated forecasts will be flowed through in 


delivery rates in the following year.  The settlement also provides for the flow-through of the impacts of changes 


approved by Commission Orders and exogenous factors. 


 


The terms of the Settlement also requires Terasen Gas to hold a Mid-Term Assessment Review prior to the end of 


the third year (2006) of the 2004-2007 PBR.  The terms of reference of the Mid-Term Assessment Review are two 


fold:  


 


“(1) If any one (or more) particular element of the PBR Plan appears to be inducing unintended 
outcomes or results in deterioration of service quality, then the parties will jointly address 
that element and mediate a cure. 
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  (2) To determine if the results of operating under the PBR Plan have resulted in financial 
distress and, if so, to mediate a cure.”  


 
 
2.0 AMALGAMATION OF TERASEN GAS AND TERASEN SQUAMISH 


 


2.1 Amalgamation 


 


Terasen Squamish and the Province of British Columbia (“the Province”) agreed on a process to resolve the 


financial obligations between the two parties in the summer and fall of 2006.  As part of the resolution of the 


financial obligations, Terasen Gas will amalgamate with Terasen Squamish, effective January 1, 2007 (“the 


Amalgamation”).  On October 5, 2006, a termination agreement was put in place between TGI, Terasen Gas 


(Vancouver Island) Inc. (“TGVI”), TGS and the Province to amend and terminate certain agreements.  In regards 


to the Amalgamation, the Province issued Order of the Lieutenant Governor in Council (“OIC”) No. 766, OIC 


No. 767, OIC No. 768 and Vancouver Island Natural Gas Pipeline Special Direction No. 3 (“SD No. 3”) to the 


British Columbia Utilities Commission (attached to BCUC IR No. 19) on November 2, 2006.  As requested in the 


Undertakings, TGI provided a legal opinion of the applicability of sections 41, 50, 52, 53 and 54 of the Act to the 


amalgamation of TGI and TGS. 


 


Excerpts of the TGI legal opinion 
 
“At the current time TGS is a subsidiary of TGI, with 100 percent of the shares of TGS being 
owned by TGI. 


 
Section 41 – Section 41 deals with discontinuance of service by a public utility.  In our opinion 
Section 41 is not applicable to the TGS/TGO amalgamation since there will be no 
discontinuance of service by the public utility. 
 
Section 50 – Section 50 relates to the issuance of securities.  To the best of our knowledge, the 
amalgamation of TGS and TGI will not give rise to the issuance of securities, and therefore we 
do not consider Section 50 to be applicable. 
 
Section 52 – Section 52 provides that a public utility must not dispose of property, other the in 
the ordinary course of business, except with the approval of the Commission.  …As a result of 
the amalgamation the assets now owned by TGS and TGI will be owned by the one company 
that continues after the amalgamation.  In our opinion there will be no disposition of assets by 
either TGS or TGI, and Section 52 is not applicable to the TGI/TGS amalgamation. 
 
Section 53 – Section 53 provides that a public utility must not consolidate, amalgamate or 
merge with another person without specified events occurring.  The regulation made by Order 
in Council 766 orders that Section 53 of the UCA does not apply to TGS or TGI in relation to 
an amalgamation of those two corporations. 
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Section 54 – Section 54 relates to the acquisition of control of a public utility…Since the 
amalgamation of TGI and TGS will be the amalgamation of a public utility with its immediate 
parent (which is also a public utility), and since ownership and control of the one company that 
continue will remain Terasen Inc., we are of the opinion that Section 54 is not applicable.” 


 
 
The Commission accepts Terasen Gas’ opinion regarding the applicability of Sections 41, 50, 52, 53 and 54 


of the Act to the amalgamation of TGI and TGS.  The Commission agrees that Commission approval is not 


required for the amalgamation of Terasen Gas and Terasen Squamish. 


 


2.2 Terasen Gas Tariff Supplement I-3 


 


TGI states that “Tariff Supplement I-3 provides for the sale of Gas from TGI to TGS at rates pegged to either TGI 


Rate Schedule 1 or 3 commodity and midstream charges”.  As per Sections 8 and 9 of SD No. 3, TGS will 


amalgamate with TGI, and TGS’ customers will become TGI Lower Mainland customers effective January 1, 


2007.  Since the TGS customers will become TGI customers, Tariff Supplement I-3 will no longer have any 


effect.  TGI requests Commission approval to cancel Tariff Supplement I-3, effective January 1, 2007.  The 


Commission approves the cancellation of TGI Tariff Supplement I-3, effective January 1, 2007. 


 


2.3 Terasen Squamish Gas Tariff 


 


As a result of the Amalgamation, the area served by TGS will be treated as an area within the TGI Lower 


Mainland service area and subject to the TGI Tariff. 


 


SD No. 3, Section 8 states: 


 


“In regulating and fixing rates for amalgamated TGI, the commission must apply the Terasen 
Gas Inc. Tariff and must not apply the Terasen Gas (Squamish) Inc. Gas Tariff.” 


 


SD No. 3, Section 9 states: 


 


“In regulating and fixing rates for amalgamated TGI, the commission must treat the area served 
by TGS as at December 31, 2006 as being within the “Lower Mainland Service Area” as 
defined in the General Terms & Conditions of the Terasen Gas Inc. Tariff.” 
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Since the Terasen Squamish Tariff will no longer apply to TGS customers, TGS has requested approval to cancel 


the TGS Tariff effective January 1, 2007. 


 


The Commission approves the cancellation of the Terasen Squamish Tariff, effective January 1, 2007. 


 
 
3.0 2007 REVENUE REQUIREMENTS AND DELIVERY RATES 


 


3.1 Common Equity Component, ROE and 
Amalgamation Cost Rate Base Deferral Account 


 


As a result of the Amalgamation, Terasen Gas has requested Commission approval of the following: 


 


• An increase in the common equity component of the TGI capital structure from 35 percent to 
35.01238 percent. 


• A 8.37131 percent return on equity. 


• The establishment of a rate base deferral account to record costs related to the Amalgamation and 
variances in operation and maintenance expenses as it impacts the 2007 Revenue Requirements as applied 
for in the 2006 Annual Review materials. 


 


The Province issued OIC No. 768, dated November 2, 2006, with the attached SD No. 3 to the Commission, 


effective January 1, 2007.  SD No. 3 includes instructions to the Commission regarding the determination of the 


common equity component and ROE for the amalgamated TGI and TGS.  Other issues addressed in SD No. 3 


include the establishment of a rate base deferral account to record costs related to the Amalgamation and the 


difference between the 2007 allowed operating and maintenance expenses for TGS on stand-alone basis and TGI 


operating and maintenance expenses under the PBR based on the number of TGS customers at December 31, 


2006. 


 


In accordance with Special Direction No. 3, the Commission approves for the amalgamated TGI and TGS 


the following: 


 


• A common equity component of 35.01 percent, effective January 1, 2007.  The Commission considers 
that an equity component rounded to the nearest two decimal places is sufficient for TGI rate setting. 


• A return on common equity of 8.37 percent, effective January 1, 2007.  The unrounded ROE of 
8.37131 percent is rounded to the nearest two decimal places in accordance with Commission Order 
No. G-109-01.   
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• The establishment of a rate base deferral account, effective January 1, 2007, to record costs related 
to the Amalgamation and variances in operation and maintenance expenses as it impacts the 2007 
Revenue Requirements as applied for in the 2006 Annual Review materials. 


• TGI is to inform the Commission if a revision to the proposed 2007 rates is required due to the 
allowed common equity component and return on common equity. 


 
 


3.2 RSAM Rider Change 


 


Due to warmer than normal weather, Terasen Gas has forecasted $7.99 million (net-of-tax) of RSAM additions at 


the end of 2006.  The balance in the RSAM account at the end of 2006 is projected to be $34.58 million on a net-


of-tax basis.  In accordance with the Settlement, the RSAM balance is to be amortized over three years.  The net-


of-tax RSAM balance to be amortized in 2007 is $11,527,000; this is equivalent to $17.2 million on a pre-tax 


basis, or $0.145/GJ.  Terasen Gas requests Commission approval to decrease the RSAM rider by $0.021/GJ from 


the currently approved level of $0.16/GJ to $0.145/GJ, effective January 1, 2007.   


 


In accordance with the terms of the Settlement, the Commission approves the $0.021/GJ decrease in the 


RSAM rider from the currently approved level of $0.16/GJ to $0.145/GJ, effective January 1, 2007. 


 


3.3 ESM Rider Change 


 


Terasen Gas is projecting a 2006 return on equity of 10.098 percent; this is 1.298 percent higher than the 2006 


allowed ROE of 8.8 percent.  Under the ESM, differences between the actual utility earnings and the authorized 


level of earnings determined by the Settlement are shared equally between TGI and its customers.  The customers’ 


portion of the 2006 earnings surplus is $8.23 million and the true-up of the prior year’s earnings surplus is $4.507 


million.  The total earnings sharing surplus to be distributed in 2007 is $12.74 million.  Terasen Gas proposes to 


distribute the earnings sharing surplus in 2007 via a rider and requests Commission approval to set an ESM rider 


for customers served under Rate Schedules 1, 1S, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25 and 27 effective 


January 1, 2007, ranging from ($0.108)/GJ for customers served under Rate Schedule 1 to ($0.018)/GJ for those 


served under Rate Schedule 22B. 


 


In accordance with the terms of the Settlement, the Commission approves the ESM rider for customers 


served under Rate Schedules 1, 1S, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25 and 27 effective January 1, 


2007 ranging from ($0.108)/GJ for customers served under Rate Schedule 1 to ($0.018)/GJ for those served 


under Rate Schedule 22B. 
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3.4 Social Service Tax Appeal Rate Base Deferral Account 


 


The B.C. Ministry of Small Business and Revenue assessed Terasen Gas $36 million under the Social Services 


Tax Act related to the construction of the Southern Crossing Pipeline Project (“SCP Project”).  TGI is appealing 


the assessment, but has remitted a $10 million payment to avoid the accrual of interest.  If the appeal is successful, 


the $10 million and the accrued interest will be refunded.  Terasen Gas seeks approval to record in a rate base 


deferral account the $10 million payment and the cost of the appeal, because these costs are imposed by 


authorities outside of its control. 


 


The Commission accepts TGI’s submission that the Social Services Tax assessment is beyond its control.  The 


Settlement provides for the flow-through of exogenous factors and Commission Order No. G-95-00 approved the 


maximum capital cost of the SCP Project included in rate base of $414 million if BC Gas Utility Ltd. (now TGI) 


did not achieve the provincial sales tax savings that it expected.  The Commission approves the establishment 


of a rate base deferral account to record the $10 million payment and the cost of the appeal, subject to the 


$414 million SCP Project maximum capital cost approved by Commission Order No. G-95-00. 


 
 
4.0 OTHER ISSUES 


 


4.1 Terasen Squamish Contributory MX test Review 


 


The TGI Response to BCUC IR 21.3.1 stated: 


 


“Consistent with current TGI practice, contributing main extensions are reviewed annually to 
determine if a refund is warranted.  The reviews for TGS main extensions, post amalgamation, 
will be reviewed per the TGI tariff and will use the TGI rates at the time the main is reviewed.” 
 
 


Furthermore, in response to the Undertakings, TGI stated “The review would be conducted using TGI inputs 


and if warranted, those developers who paid a contribution under the TGS MX test may see a refund of their 


contribution.” 


 


The TGI proposal to review contributions paid under the TGS MX Test using the TGI MX test is not 


consistent with past and current TGI practices.  When TGI revised its MX test in 1996 (“the Revised MX 


test”), contributions paid under the pre-1996 MX test were reviewed using the pre-1996 MX test.  Similarly, 


Commission Order No. G-126-05 approved the TGVI proposal to adopt the TGI MX test with appropriate  
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revisions to the inputs, commencing January 1, 2006.  Since the TGI MX is more stringent than the TGVI 


MX test, TGVI has not proposed that pre-2006 contributing main extensions be reviewed using the TGI MX 


test to determine if additional contributions were warranted. 


 


In keeping with past and current practices regarding the review of contributory main extensions, the 


Commission directs Terasen Gas to review contributions paid under the TGS MX Test using the TGS 


MX test.  Terasen Gas is also directed to file a 2006 Squamish Main Extension Report with the 


Commission for all TGS main extensions completed or in progress in 2006.  The report is to be filed in 


the second quarter of 2007 and include the following information for each main extension: 


 


• Work order number 
• Name 
• Construction start date 
• In service date 
• Estimated and actual direct costs 
• Main extension test used (TGS/TGI) 
• Contribution amount 


 
 


4.2 Intangible Plant Costs – TGS Conversion Costs 


 


In its response to the Undertakings, TGI elaborated on the $777,000 of TGS intangible plant costs discussed in the 


response to BCUC IR No. 1, Question 3.1.  The $777,000 represents the remaining unamortized balance related to 


the conversion of the TGS propane system to natural gas.  TGI stated that it had depreciated the intangible plant at 


a rate of two percent in prior years, but an amortization rate of one percent was used in the Advance Annual 


Review materials.  In response to a query from Commission Staff, Terasen Gas proposes to amortize the amount 


included in the intangible plant account over a 10-year period.  This revision is reflected in the Application. 


 


The TGI proposal to amortize the intangible plant account over a 10-year period reflects the amortization period 


typically used by other utilities for intangible plant.  The Commission approves the amortization of the 


intangible plant account over a 10-year period. 
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4.3 Pensionable Bonuses 


 


In the response to BCUC IR No. 1, Question 10.5, TGI stated that non-executive bonuses were included in the 


2007 pension expense and executive bonuses were excluded from the 2007 pension expense.  During the 


Workshop, Commission Staff requested clarification of the treatment of non-executive bonuses included in 


pension costs recovered from customers.  Terasen Gas submits that treatment of bonuses for employees, with the 


exception of executive employees, as a pension cost to be recovered from customers is consistent with the 


Commission’s 1992, 1994 and 2003 Decisions. 


 


In the 1992 BC Gas Inc. [subsequently BC Gas Utility Ltd. and now Terasen Gas Inc.] Revenue Requirements 


Decision, Section 5.8.6, Executive Pension Plan, page 85, the Commission stated: 


 


“For rate-making purposes the bonus is not to be included in the pension costs to be passed on 
to customers.” 


 


The BC Gas Utility Ltd. 1994/95 Revenue Requirements Phase 1 Decision, Section 5.4, Executive Compensation, 


page 15 states: 


 


“A report is to be made later this year.  Until then BC Gas will comply with the 1992 Decision 
that bonuses not be included in determining executive pensions for funding by customers.” 
 
 


The BC Gas Utility Ltd. (“BC Gas”) 2003 Revenue Requirements Decision, discussed treatment of pension costs.  


In its 2003 Revenue Requirements Application, BC Gas included a portion of pension expenses, a pension 


provision on bonuses paid to employees.  At BC Gas’ request, this provision was later withdrawn from the 2003 


Revenue Requirements Application.  The 2003 Revenue Requirements Decision, Section 4.4, Pensions, pages 20- 


21 states: 


 


“Consistent with the Commission’s 1992 and 1994 Decisions, the bonus is not to be included in 
the pension costs to be passed on to customers.” 


 
 
The Commission accepts the Terasen Gas submission that the inclusion of non-executive bonuses in pension 


costs recovered from customers and the exclusion of executive bonuses in pension costs recovered from 


customers is consistent with Commission’s 1992, 1994 and 2003 Decisions. 
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4.4 Conservation Potential Review (“CPR”) and 
Demand Side Management (“DSM”) Funding 


 


Terasen Gas received comments from BCOAPO and the MEMPR regarding the current and future levels of DSM 


activities.  The MEMPR submits that TGI’s approved funding for DSM is inadequate and should be increased in 


line with other jurisdictions.  BCOAPO submits that it has concerns regarding the benefits of DSM programs and 


the number of “free riders” (customers that would have undertaken the conservation initiative without an 


incentive/subsidy from the utility) participating in the programs.  BCOAPO also submits that the CPR should be 


examined in further detail in a subsequent proceeding. 


 


In response to the BCOAPO and the MEMPR submissions, Terasen Gas stated that the terms of the Settlement 


prevent it from increasing the DSM incentive grants above $1.5 million during the period of the Settlement.  TGI 


also indicated that it is considering DSM funding increases in the future such as load building programs that are 


allowed under the Settlement.  Regarding the number of “free riders” in DSM programs, Terasen Gas submits that 


the impact of “free riders” is incorporated into the Total Resource Cost (“TRC”) economic test.  TGI also stated 


that application for additional DSM funding would be subject to a regulatory process involving stakeholders. 


 


The Commission accepts Terasen Gas’ submission that terms of the Settlement prevent it from increasing 


the DSM incentive grants above $1.5 million during the period of the Settlement.  The TRC test 


incorporates the impact of “free riders”, but it does not show the impact of DSM programs on customers 


that do and do not participate in the programs.  TGI is instructed to provide the Ratepayer Impact 


Measure (“RIM”) test, the Participant Cost test and the percentage of “free riders” for the each program 


in the 2006 DSM portfolio and in future DSM reports. 


 


4.5 Comprehensive Review of System Extension and 
Customer Connection Policies 


 


In the response to the Undertakings, Terasen Gas committed to conduct a comprehensive review of its system 


extension and customer connection policies, including the MX test, in 2007, for implementation in 2008.  TGI is 


also of the view that a generic review of these policies for all utilities is required and that the Province’s Energy 


Policy must be taken into consideration in the evaluation of the extension connection policies.  The British 


Columbia Hydro and Power Authority (“BC Hydro”) has delayed filing its Rate Design Application (the “BC 


Hydro Application”) until March 15, 2007.  The BC Hydro Application is expected to review BC Hydro’s system 


extension and customer connection policies.  Terasen Gas states that the policies of BC Hydro are critical in the  
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assessment of the most appropriate policies for TGI and that delays in the BC Hydro Application will delay the 


TGI, system extension and customer connection policies.  In its submissions, BCOAPO supported Terasen Gas’ 


proposal to review the MX test in 2007.   


 


The Commission agrees with the Terasen Gas submission that it should conduct a comprehensive review of its 


system extension and customer connection policies, including the MX test, in 2007.  By Commission Order 


No. G-50-95, a generic public hearing into gas main and electrical extension policies was held on October 18, 


1995.  The Commission will consider the TGI submission that a generic review of system extension and customer 


connection policies for all utilities is required.  Terasen Gas states that the policies of BC Hydro are critical in the 


assessment of the most appropriate policies for TGI, but TGI has not substantiated this statement.  Delays in the 


BC Hydro Application should not delay the review of the TGI system extension and customer connection 


policies.  Accordingly, the Commission directs Terasen Gas to conduct a comprehensive review of its system 


extension and customer connection policies, including the MX test by the end of the second quarter of 2007, 


for implementation in 2008. 


 


4.6 Depreciation and Overheads Capitalization Studies 


 


During the TGVI 2006 Settlement Update proceeding (“the TGVI proceeding”), TGVI stated that it included 


expenses for a Depreciation study and Overheads Capitalization study in its 2007 Cost of Service.  TGVI 


explained that it has completed a Depreciation study, but has not finalized plans the Overheads Capitalization 


study.  TGVI also explained that both TGVI and TGI are completing both studies.  TGVI submitted that if an 


extension of the existing TGVI settlement is achieved, it will not pursue an application specific to these items for 


the period of the extension.   


 


In the TGVI proceeding, BCOAPO submitted that the two studies could have significant impacts on residential 


customers.  Since TGI and TGVI are both in their final year of their settlements, it would be inappropriate for the 


companies to further pursue or implement any changes during the settlement period. 


 


The Commission notes that if an extension of the existing Settlement is achieved and an application specific to the 


two studies are not pursued the benefits of the two studies may be limited.  The Commission orders that TGI is 


to suspend further expenditures on these two studies until such time that TGI determines that an extension 


of the existing Settlement cannot be achieved. 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-191-08 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


An Application by Terasen Gas Inc. 
for Approval of 2009 Revenue Requirements and Delivery Rates 


 
BEFORE:     
  L.F. Kelsey, Commissioner 
  P.E. Vivian, Commissioner  December 11, 2008 
  D.A. Cote, Commissioner 
 


O  R  D  E  R 
WHEREAS: 
 
A.  British Columbia Utilities Commission (“the Commission”) Order G‐51‐03 approved for TGI the Settlement 


Agreement for 2004–2007 Multi‐Year Performance‐Based Rate Plan (“the Settlement” or “PBR”).  
Subsequently, Commission Order G‐33‐07 approved the two‐year extension of the Settlement for 2008 and 
2009; and 


 
B.  On August 19, 2008, Terasen Gas Inc. (“TGI” or “Company”), proposed a regulatory timetable for its 


2008 Annual Review Materials by October 8, 2008, an Annual Review on November 7, 2008 and an 
anticipated Decision of the Commission by December 12, 2008; and 


 
C.  The Commission, by Order G‐142‐08 dated September 25, 2008, set out the Regulatory Timetable for the TGI 


filing of its 2008 Annual Review Material, information requests, responses, the 2008 Annual Review, 
undertaking responses from TGI, Participant comments, and TGI Reply comments; and 


 
D.  On October 8, 2008, TGI filed the Annual Review Advance Materials (“Advance Materials”) for the purposes 


of setting rates for 2009 in accordance with the regulatory timetable established by Commission 
Order G‐142‐08 (“the Application”); and  


 
E.  The Application also requested deferral account treatment for incremental costs associated with the 


implementation of International Financial Reporting Standards (“IFRS”) to be amortized beginning in 2011, a 
deferral account treatment of incremental costs for Olympic and Paralympic Games Security to be amortized 
beginning 2011, a change to the amortization of the Large Corporations Tax deferral account, and changes to 
the non rate base Residential and Commercial Commodity Unbundling deferral accounts; and   
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F.  On November 3, 2008, TGI filed a revision to the October 8, 2008 Advance Materials filing including updated 
financial schedules to reflect changing economic circumstances related to industrial forecast and customer 
addition assumptions (“Amended Application“). Also, on November 3, 2008, TGI filed its responses to 
information requests; and  


 
G.  The 2008 Annual Review was held on November 7, 2008.  The TGI 2008 Annual Review was held jointly with 


the Terasen Gas (Vancouver Island) Inc. (“TGVI”) 2008 Settlement Update Meeting. Subsequently TGI 
provided a response to undertakings (“Undertakings Submission”) on November 19, 2008 responding to 
issues raised in the Annual Review; and  


 
H. On November 26, 2008, the British Columbia Old Age Pensioners’ Organization et al.  (“BCOAPO”) submitted 


its Comments where the main concern was not with the current filing but with the Settlement Agreement 
should not be extended beyond December 31, 2009. BCOAPO commented that the approved amounts for 
gross Operating, Maintenance and General Administrative expenses (“O&M”) in the Settlement Agreement 
from 2004 to 2007 have exceeded actual results; and  


 
I. On December 3, 2008, TGI provided its Reply Comments.  With its Reply Comments, TGI revised its Amended 


Application to update the 2008 return on equity (“ROE”) for TGI to 8.47 percent in response to the 
Commission setting the benchmark ROE at 8.62 percent, pursuant to Commission Letter L‐55‐08, and apply 
for approval of its Amended Application; and 


 
J. Pursuant to Commission Order C‐6‐06 dated August 14, 2006, the Customer Choice Post Implementation 


Review Report (“Report”) filed on July 18, 2008 is being reviewed by the Commission and a Decision has not 
been issued.  In this Report, TGI requested approval for operating expenditures of $3.25 million annually for 
the years 2009 to 2011 inclusive, for the continuation of the Customer Education campaign and capital 
expenditures totaling $1.226 million, for the phased implementation of specific enhancements to the 
Gateway for Gas Marketers (“GEM”) program application.  Commission Order G‐140‐08 approved the 
funding requirements for Release 1 and Release 2; and 


 
K. The Commission has reviewed the Amended Application and the comments received. 
 
 
NOW THEREFORE the Commission orders for TGI, pursuant to sections 58, 60, 61 and 124 of the Utilities 
Commission Act, as follows: 
 
1.  The Commission approves the increased applicable charges for customers served under Rate Schedules 1, IS, 


2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 effective January 1, 2009, as provided in the Amended 
Application.
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2. The Commission approves the Earnings Sharing Mechanism rider for customers served under Rate Schedules 
1, IS, 2, 2U, 3, 3U, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 effective January 1, 2009, ranging from ($0.132)/GJ 
for customers served under Rate Schedule 1 to ($0.007)/GJ for those served under Rate Schedule 22B. 


 
3. The Commission approves the $0.093/GJ decrease in the Rate Stabilization Adjustment Mechanism rider 


from the currently approved level of $0.094/GJ to $0.001/GJ effective January 1, 2009. 
 
4. The Commission approves the establishment of a rate base deferral account to recover the critical security 


costs associated with the 2010 Olympic and Paralympic Winter Games. 
 
5. The Commission approves the establishment of a rate base deferral account to recover the incremental 


costs associated with IFRS implementation. 
 
6. The Commission approves the change to the amortization of the Large Corporations Tax deferral account. 
 
7. The Commission approves the changes to the non‐rate base Residential and Commercial Commodity 


Unbundling deferral accounts. 
 
8. TGI is required to revise its 2009 forecast to account for any direction from the review of the Customer 


Choice operating and capital expenditure budgets.  If there is delay in the issuance of the Customer Choice 
Decision then TGI should record the difference between the 2009 budget and the 2009 allowed operating 
expenditures and capital expenditures in rate base deferral accounts for disposition in next year’s revenue 
requirements. 


 
9. The Commission will accept, subject to timely filing, amended Gas Tariff rate schedules and full supporting 


regulatory financial schedules in accordance with the terms of this Order. 
 
10. TGI is to inform all affected customers of the final rates by way of a bill insert or customer notice, to be 


submitted to the Commission in draft prior to its release. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this            11th          day of December 2008. 
 
  BY ORDER 
 
  Original signed by: 
 
  D.A. Cote 
  Commissioner 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐23‐09 
 


 
IN THE MATTER OF 


the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 
 


and 
 


Filings by Terasen Gas Inc. regarding its 
2009 First Quarter Gas Costs Report 


and Rate Changes effective April 1, 2009 
for the Lower Mainland, Inland, and Columbia Service Areas 


 
BEFORE:  L.F. Kelsey, Commissioner 
  P.E. Vivian, Commissioner  March 12, 2009 
  D.A. Cote, Commissioner 


 


WHEREAS: 
 
A. By Order G‐127‐08 dated September 11, 2008, the British Columbia Utilities Commission (the “Commission”) 


approved a decrease in the Commodity Cost Recovery Charge for the Lower Mainland, Inland, and Columbia 
Service Areas, effective October 1, 2008; and 


 
B. By Order G‐187‐08 dated December 11, 2008, the Commission ordered that no change be made to the 


Commodity Cost Recovery Charge effective January 1, 2009; and 
 
C. By Order G‐191‐08 dated December 11, 2008, the Commission approved increased delivery charges for 


customers served under Rate Schedules 1, 1U, 1X, 2, 2U, 2X, 3, 3U, 3X, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 
effective January 1, 2009, as provided in the Amended Application of the Terasen Gas Inc. (“Terasen Gas”) 
2008 Annual Review of 2009 Revenue Requirements and Rates; and 


 
D. On March 5, 2009, pursuant to Commission Letter L‐5‐01, Terasen Gas filed its 2009 First Quarter Report on 


Commodity Cost Reconciliation Account (“CCRA”) and Midstream Cost Reconciliation Account (“MCRA”) 
balances and gas commodity charges for the Lower Mainland, Inland and Columbia Service Areas effective 
April 1, 2009 that were based on February 24, 2009 forward gas prices (the “2009 First Quarter Report”); 
and 


 
E. The 2009 First Quarter Report forecasts a CCRA credit balance before tax at existing rates of approximately 


$36 million at March 31, 2009, and a credit balance of approximately $132 million at March 31, 2010; and 
F. The 2009 First Quarter Report forecasts that commodity cost recoveries at current rates would be 


126.4 percent of costs for the following 12 months; and requests a decrease of $1.574/GJ to the Commodity 
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Cost Recovery Charges from $7.536/GJ to $5.962/GJ for natural gas sales rate class customers in the Lower 
Mainland, Inland, and Columbia Service Areas effective April 1, 2009; and 


 
G. The 2009 First Quarter Report forecasts the MCRA balance before tax at existing rates will be a credit of 


approximately $25 million at March 31, 2009, and will be a credit balance of approximately $5 million at 
March 31, 2010; an 


 
H. The 2009 First Quarter Report also proposes a decrease to delivery charges for customers served under Rate 


Schedules 1, 1U, 1X, 2, 2U, 2X, 3, 3U, 3X, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27 effective April 1, 2009, to 
correct a Revenue Deficiency overstatement in the Amended Application of Terasen Gas for the 2008 Annual 
Review of 2009 Revenue Requirements and Rates; an 


 
I. The 2009 First Quarter Report proposes that the forecast amount over‐collected from customers for the 


period January 1, 2009 through March 31, 2009, be refunded via a nine month Delivery Rate Refund Rider 
effective April 1, 2009 through the existing Rate Rider 4 mechanism for customers served under Rate 
Schedules 1, 1U, 1X, 2, 2U, 2X, 3, 3U, 3X, 4, 5, 6, 7, 22, 22A, 22B, 23, 25, and 27; and 


 
J. The aggregate rate changes would decrease Lower Mainland Rate Schedule 1 rates by $1.643/GJ, which 


would reduce the annual bill of a typical residential customer, with an average annual consumption of 95 GJ, 
by approximately $156 or 12.7 percent; and 


 
K. The Commission has determined that the requested changes as outlined in the 2009 First Quarter Report 


should be approved. 
 
 
NOW THEREFORE pursuant to sections 58, 60, 61, and 61(4) of the Utilities Commission Act, the Commission 
orders as follows: 
 
1. The Commission approves the proposed flow‐through decrease to the Commodity Cost Recovery Charges 


for Sales Rate Classes within the Lower Mainland, Inland, and Columbia Service Areas, effective April 1, 
2009, to a rate of $5.962/GJ as set out in the 2009 First Quarter Report. 


 
2. The Midstream Cost Recovery Charges will remain unchanged. 
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3. The Commission approves the proposed delivery rate related changes including the Delivery Rate Refund 
Rider (Rate Rider 4), for customers served under Rate Schedules 1, 1U, 1X, 2, 2U, 2X, 3, 3U, 3X, 4, 5, 6, 7, 22, 
22A, 22B, 23, 25, and 27 effective April 1, 2009 as set out in the 2009 First Quarter Report. 


 
4. Terasen Gas will notify all customers that are affected by the rate changes with a bill insert or bill message to 


be included with the next monthly gas billing. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this           12th          day of March 2009. 
 
  BY ORDER 
 
  Original signed by: 
 
  L.F. Kelsey 
  Commissioner 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-25-04 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
Terasen Gas Inc. 


Cost Allocation Application for Commodity Unbundling 
and Customer Choice Phase I dated January 16, 2004 


 
 


BEFORE:  R.H. Hobbs, Chair  ) 
 Murray Birch, Commissioner ) March 11, 2004 
 


O  R  D  E  R 
WHEREAS: 


 
A.  In response to Commission Letter No. L-49-02 Terasen Gas Inc. (“Terasen Gas”) filed its Commodity 


Unbundling and Customer Choice Report, dated February 28, 2003; and 
 
B. In Letter No. L-14-03 the Commission determined that unbundling would be phased-in.  Commercial 


customers would have an unbundled option for November 1, 2004 and a one-year stable rate option would be 
available for residential customers; and 


 
C. In Letter No. L-25-03 dated June 5, 2003, the Commission determined the “Business Rules for Commodity 


Unbundling;” and 
 
D. Commission Order No. G-90-03 approved Rules for Gas Marketers, the Code of Conduct for Gas Marketers, 


Rate Schedule 36 for Commodity Unbundling Service, the format of Unbundled Commercial Service Rate 
Schedules 2U and 3U, the format of Stable Commodity Rate Schedule 1S and the Stable Commodity Rate 
Agreement, and other Tariff changes related to the Commodity Unbundling and Gas Choice Phase 1 program; 
and 


 
E. On January 16, 2004, Terasen Gas filed a Cost Allocation Application for Commodity Unbundling and 


Customer Choice Phase 1 (the “Application”); and 
 
F. On January 26, 2004 a Commission-led Workshop was held on the Application; and 
 
G. On January 27, 2004 Terasen Gas filed revised forms of Schedules F and G of the Application; and  
 
H. Commission Order No. G-13-04 dated January 28, 2004 established the Regulatory Timetable for a written 


public hearing process to examine the Application; and 
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I. On February 11, 2004 Terasen Gas responded to information requests from the Commission, Direct Energy 


Marketing Limited (“Direct Energy”), and CEG Energy Options Inc., and sought clarification on three issues; 
and 


 
J. Terasen Gas responded to supplemental information requests from the Commission and Direct Energy on 


February 20, 2004 and February 26, 2004 respectively; and 
 
K. Terasen Gas responded to comments on the Application from Ontario Energy Savings Corp. on February 23, 


2004. 
 
NOW THEREFORE the Commission orders that the requests in the Application and the February 11, 2004 
letter are approved as follows, with Reasons for Decision regarding Items 1, 6, 11, 13 and 16 attached as 
Appendix A to this Order. 
 
1. The assignment of existing Gas Cost Reconciliation Account (“GCRA”) components to either the Commodity 


function or the Midstream function, as outlined in Section 2 of the Application, except that Commodity Cost 
Reconciliation Account (“CCRA”) balances will be considered variable costs and the treatment of Midstream 
Cost Reconciliation Account (“MCRA”) balances will be reviewed for the period commencing January 2006 
(See Reasons for Decision). 


 
2. The Commodity Cost Recovery Charges for Rate Schedules 1, 2, 3, 4, 5, 6, 6A, 7, 2U and 3U, and a new 


deferral account, the CCRA, to be effective April 1, 2004 as outlined in Section 2 of the Application. 
 
3. The Midstream Cost Recovery Charges for Rate Schedules 1, 2, 3, 4, 5, 6, 7, 2U and 3U, and a new deferral 


account, the MCRA, to be effective April 1, 2004 as outlined in Section 2 of the Application. 
 
4. The discontinuation of the use of the GCRA as of March 31, 2004 and the transfer of the balance in that 


account as at March 31, 2004 to the MCRA,  as outlined in Section 2 of the Application. 
 
5. The mechanism used to review the CCRA and MCRA balances and approve future changes to the 


Commodity rates and the Midstream rates, as outlined in Section 2 of the Application. 
 
6. The GCRA quarterly report (or CCRA and MCRA report) expected for April 1, 2004 should be deferred to an 


April filing with the expectation that any significant difference in costs should be flowed through effective 
May 1, 2004 (See Reasons for Decision). 


 
7. The transfer of any balance in the CCRA at October 31, 2004 to the MCRA, as outlined in Section 2 of the 


Application. 
 
8. Deferral account treatment and cost recovery methodology, including 3 year amortization period and 


inclusion of AFUDC, of the program development costs incurred in the implementation of the Commodity 
Unbundling program, as outlined in Section 3 of the Application. 


 
9. Cost recovery of ongoing Operating and Maintenance costs related to providing the Commodity Unbundling 


program, as outlined in Section 4 of the Application. 
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10. Transaction Fee of $30.00 for the Historical Consumption Release service to marketers, to be included in the 
approved Rate Schedule 36, Appendix B, to be effective April 1, 2004, as outlined in Section 4 of this 
Application. 


 
11. A zero incremental bad debt factor for unbundled customers for the period beginning November 1, 2004 to 


October 31, 2005.  For the period November 1, 2004 to October 31, 2005, Terasen Gas will record in a 
deferral account the dollar difference between the actual bad debt of Rate Schedules 2U and 3U customers 
and 0.30 percent of the gross revenue received from Rate Schedules 2U and 3U customers.  The disposition of 
the amounts in this account and the establishment of an appropriate bad debt factor will be subject to future 
determination by the Commission (See Reasons for Decision). 


 
12. Deferral account treatment and cost recovery methodology for the implementation costs and annual operating 


costs of providing the Stable Commodity Rate Service program, as set out in Section 5 of the Application. 
 
13. Operating costs related to scope changes to the Client Services Agreement with CustomerWorks Limited 


Partnership for the Commodity Unbundling program and the Stable Commodity Rate program as revised in 
finalized Schedules F and G that Terasen Gas filed on January 27, 2004, effective April 1, 2004, as outlined 
in Section 6 of the Application (See Reasons for Decision). 


 
14. Post-implementation review process as outlined in Section 7 of this Application. 
 
15. A Commodity Unbundling Standing Committee to review yearly the Midstream Gas Contracting Plan and 


annual Midstream Cost Recovery Charge Application. 
 
16. Provision of the Receipt Point Fuel Requirement by commodity providers (including Terasen Gas, where the 


cost would be included in the CCRA) and recording of fuel cost variances related to the Receipt Point Fuel 
Requirement will be recorded in the MCRA (See Reasons for Decision). 


 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this               12th       day of March 2004. 
 
 BY ORDER 
 
 Original signed by: 
 
 Robert H. Hobbs 
 Chair 
 
Attachments 
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Terasen Gas Inc. 


Commodity Unbundling and Customer Choice Phase 1 
Cost Allocation Application dated January 16, 2004 


 


REASONS FOR DECISION 


 


 


1.0 INTRODUCTION 


 


1.1 Background 


 


The introduction of commodity unbundling for the residential and commercial customer classes in the Terasen 


Gas Inc. (“Terasen Gas’) service area has evolved through a number of stages.  The unbundling program began 


on November 5, 1998 with Letter No. L-79-98 which requested Terasen Gas (then called BC Gas Utility Inc.) to 


prepare a proforma unbundling tariff to provide both customer classes with the option of transportation service.  


The development of an appropriate business model delayed the project and the Marketing Unbundling Group 


(“MUG”) was formed as a collaborative stakeholder group to investigate full unbundling.  MUG submitted a 


report in August 1999 that outlined the implementation plan for a November 1, 2001 introduction date but this 


start-up date was later postponed to the following year when the proposed business model was unacceptable to 


marketers. 


 


The Commission determined at this point that amendments to the Utilities Commission Act were necessary to 


provide for better control of marketers in the BC marketplace and legislative changes were proposed.  These 


amendments would require gas marketers that serve low volume customers to be licensed, which would include 


posting a security deposit or bond before being allowed to participate in the program.  The objective was to 


avert problems encountered in other provinces when misinformation was distributed to consumers and 


financially unstable marketers failed, leaving their customers without gas supply. 


 


The Commission held a stakeholder meeting on September 20, 2001, where most participants agreed that it was 


not cost effective to continue with further development without assurances that legislative changes would be 


made.  The proposed business model remained an issue as marketers expressed concern with the supply 


balancing requirement and the one-year contract limitation with consumers.  In their view, these were major 


hurdles that would prevent marketers from participating in unbundling service.  At this point the Commission 


formally suspended the program by Letter L-36-01 with the provision to revisit the initiative when the 


Commission had the necessary licensing and enforcement powers. 
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With the introduction of the energy policy in the fall of 2002, a stronger emphasis was placed on commodity 


unbundling for residential and commercial customers.  Policy Action #19 of the November 25, 2002 provincial 


energy policy “Energy for our Future: A Plan for BC” stated that: 


 


“For three years, natural gas suppliers, ratepayers and BC Utilities Commission have been 
working to extend direct sales to residential and small commercial customers.  New tracking 
software will allow customer bills to identify from whom natural gas was purchased and what it 
cost.  Although gas brokers and marketers have successfully shown that they can provide a 
customized array of low cost services, some jurisdictions (e.g. Ontario and Alberta) have 
required licensing and bonding to protect consumers from misleading marketing practices. 


 
The Utilities Commission Act will be amended in spring 2003 to allow direct natural gas sales 
to low volume customers, and to require the licensing of marketers who serve those customers.  
The commission will establish the rules, including posting of a security deposit, to obtain a gas 
marketing Licence.” 


 


The Commission instructed Terasen Gas in Letter L-49-02 dated December 13, 2002 to resume work on the 


project with the objective of making the commodity unbundling option available for November, 2004.  Terasen 


Gas issued its report, Commodity Unbundling and Customer Choice Report dated February 28, 2003 that 


introduced the Essential Services Model and the Stable Rate Option for residential customers.  This business 


model separates midstream resources from the natural gas commodity cost so that commercial customers have 


choice over the supplier for the commodity component of gas service.  The Commission also approved a 


deferral account in the amount of $1,050,000 with Order Letter L-14-03 dated April 16, 2003 to allow further 


development of the implementation plan, design and approval phases. 


 


Terasen Gas outlined its proposed Business Rules based on the Essential Services Model in its May 6, 2003 


letter to the Commission and conducted consultation sessions with all interested parties.  On May 22, 2003 a 


Commission-led workshop was held with all stakeholders.  After receiving comments from this session, the 


Commission finalized the Business Rules in Letter No. L-25-03 dated June 6, 2003. 


 


Based on this established framework provided by the Essential Services Model and the Business Rules, Terasen 


Gas developed the Commodity Unbundling and Customer Choice Report dated July 18, 2003 that outlined the 


next phase of the unbundling program and costs necessary to maintain the November 1, 2004 start-up date.  In 


response to the funding request, Order No. G-57-03 dated September 15, 2003 approved a total deferral account 


in the amount of $7,150,000 for project development. 
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In its October 27, 2003 application, Terasen Gas Commodity Unbundling Application, approval was sought for 


essentially three major elements; tariff  amendments (including the Notice of Appointment of Marketer and the 


Commodity Unbundling Agreement that are components of Rate Schedule 36), the Code of Conduct, and the 


Customer Education Program.  Following a Commission workshop, Order No. G-90-03 dated January 9, 2004 


approved the Application, including Terasen Gas’ December 4, 2003 revisions to the Application.  Order No. 


G-90-03 also approved the Code of Conduct for Gas Marketers and the Rules for Gas Marketers. 


 


1.2 The Application 


 


In its Commodity Unbundling and Customer Choice Phase 1 Cost Allocation Application dated January 16, 


2004 (the “Application”), Terasen Gas sought approval for the following: 


 


1.  Midstream and Commodity rates for bundled sales Rate Schedules (1, 2, 3, 4, 5, 6, 6A 7) and 


Commodity Unbundling Rate Schedules (2U and 3U) to be effective April 1, 2004. 


2. Amortization and disposition of deferral accounts related to Commodity Unbundling and the Stable 


Commodity Rate Residential Service. 


3. Costs related to two Scope Changes to the Client Services Agreement with CustomerWorks Limited 


Partnership. 


4. A bad debt factor of 0.3 percent for unbundled commercial commodity deliveries to be effective 


November 1, 2004. 


5. Transaction fee for the Historical Consumption Request set at $30 as set out in Rate Schedule 36. 


6. Commodity Unbundling Standing Committee of interested parties to be formed as part of the regular 


process to review Midstream rates each year. 


 


1.3 The Written Hearing Process 


 


Commission Order No. G-13-04 directed that the Application be examined in a written Public Hearing Process 


and set out a Regulatory Agenda.  The latter allowed for Information Requests and Responses, Written 


Submissions from Intervenors and Final Argument from Terasen Gas.  Terasen Gas responded to Information 


Requests from the Commission, Direct Energy Marketing Limited (“Direct Energy”) and CEG Energy Options 


Inc. (“CEG”) on February 11, 2004.  It further replied to supplementary Information Requests from the 


Commission and Direct Energy on February 20, 2004 and February 26, 2004 respectively.  Terasen Gas filed a 


written response to comments from Ontario Energy Savings Corp. (“OESC”) on February 23, 2004.  The List of 


Exhibits is Appendix B to the accompanying Order. 







 
 


APPENDIX A 
to Order No. G-25-04 


Page 4 of 12  
 


 


 


 


2.0 ISSUES 


 


In the Application, Terasen Gas requested Commission approval of a number of matters that are set out on 


pages 2 and 3 and elsewhere in the filing.  In its February 11, 2004 letter, Terasen Gas requested clarification of 


the Commission’s position on three additional matters.  These Reasons for Decision will only address the three 


matters that Terasen Gas raised in its February 11, 2004 letter and those matters, which are identified in the 


accompanying Order, where significant issues have been raised. 


 


 2.1 Identification and Allocation of Gas Cost Components 


 


The Application requested approval of: 


 


“the assignment of existing Gas Cost Reconciliation Account (“GCRA”) components to either 
the Commodity function or the Midstream function, as outlined in Section 2 of the 
Application.” 
 


When allocating gas costs, Terasen Gas proposes that Commodity Cost Reconciliation Account (“CCRA”) and 


Midstream Cost Reconciliation Account (“MCRA”) year-end balances would be considered fixed costs in the 


calculation of the Commodity and Midstream Cost Recovery Charges and recovered or repaid over a one year 


period, consistent with the current calculation of GCRA riders (Exhibit B-7, BCUC IR 1.2, 1.3, 1.4). 


 


Commission Letter No. L-25-03 determined the Business Rules for Commercial Unbundling.  Appendix A, 


Article 13, of the Letter stated: 


 


 “The current Gas Cost Reconciliation Account (“GCRA”) will be split into two accounts, one 
for the standard system commodity offering and one for the midstream resources.  All 
customers currently paying the existing commodity charge would pay for the midstream 
resources, while only sales customers would pay for the commodity costs.  The existing 
methodology for allocating both the commodity costs and the midstream costs from the various 
rate classes will apply for the first year of the program, but may be re-evaluated at a future 
date.” 


 
The current methodology for allocating gas costs to the various rate classes was established by the 


Commission’s February 21, 1992, BC Gas Inc. Phase A Rate Design Decision.  As Section 2.2 of the 


Application states, gas costs are broken down into fixed costs and variable costs.  Fixed costs are allocated to 


the rate classes based on coincident peak loads, where the coincident peak load is the result of dividing the 
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forecast sales demand for the rate class by the load factor for that class.  Variable costs are allocated based on 


annual load, as the average cost over the forecast sales for the period. 


 


When the GCRA is split into the CCRA and the MCRA, gas costs must be separated between commodity and 


midstream, as well as identified as fixed or variable.  Appendices 1 and 2 in the Application show the gas cost 


allocation that Terasen Gas used to split the current Gas Cost Recovery Charges (gas commodity rates) into the 


Commodity and Midstream Cost Recovery Charges that it proposes will take effect April 1, 2004. 


 


Direct Energy stated that it believed that a comprehensive review of the gas cost allocation methodology should 


be undertaken as part of the unbundling process (Exhibit No. C3-2).  Terasen Gas responded that Commission 


Letter No. L-25-03 dealt with this matter (Exhibit No. B-9, p. 1).  No other interested party commented on the 


gas cost allocation methodology as proposed by Terasen Gas. 


 


Although the allocation principles are straightforward, the Commission Panel considers that it is appropriate to 


give consideration to the identification and grouping of costs in the context of current gas market practices and 


the gas supply resources that are involved.  The Commission Panel observes that the costs to be recorded in the 


CCRA are almost entirely variable in nature (Exhibit No. B-7, BCUC IR 1.2).  The two exceptions are the 


relatively small fixed core market administration cost and the 30 percent demand component of the old-style 


baseload contracts that are being phased out.  Since CCRA balances appear likely to result from variances 


between forecast and actual costs that are themselves variable, the Commission Panel concludes that such 


balances should be treated as variable costs. 


 


The costs to be recorded in the MCRA have significant fixed and variable components, and so MCRA account 


balances are likely to result from variances in both fixed or variable costs.  Terasen Gas proposes to establish a 


Commodity Unbundling Standing Committee, and the Commission Panel believes that it may be helpful to have 


a report from such a committee on whether future MCRA balances should be considered to be fixed or variable 


costs. 


 


The Commission Panel accepts the assignment of existing GCRA components to the Commodity function 


and the Midstream function as set out in the Application, except that CCRA balances will be considered 


variable costs and the treatment of MCRA balances will be reviewed for the period commencing January 


2006.  When Terasen Gas applies for approval of Midstream Cost Recovery Charges to take effect January 


2006, it is requested to include a report that reviews and makes a recommendation on the fixed versus variable 


treatment of MCRA balances. 
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2.2 Gas Cost Reconciliation Account Quarterly Reporting 


 


The Application requested approval of: 


 
“the deferral of any potential Gas Cost flow-through rate change determined for April 1, 2004 
to July 1, 2004 resulting from the application of the existing quarterly GCRA review 
mechanism, as outlined in Section 2 of this Application.” 
 


Terasen Gas indicated that the results of the Gas Cost Reconciliation Account (“GCRA”) review from the 


quarterly gas cost flow-through mechanism that will be submitted to the Commission in March (for a possible 


rate change April 1, 2004) will be well within the +/-5 percent deadband at 100.8 percent.  The May 1, 2004 


results estimate is not expected to be significantly different and therefore Terasen Gas believes there is no 


benefit to adjusting commodity rates on May 1, 2004 if the revenue to cost ratio is within the deadband limits 


(Exhibit B-5, BCUC IR 1.3, page 2; CEG IR 1.0, page 1). 


 


It was the view of OESC that as of May 1, 2004 the commodity rates should reflect as closely as possible the 


actual costs of acquiring gas supplies.  This was to ensure that customers are able to make a reasonable 


comparison between a marketer’s offering and the Terasen Gas commodity rate (Exhibit C2-3). 


 


The Commission Panel determines that the GCRA quarterly report (in future the CCRA and the MCRA 


quarterly reports) expected for April 1, 2004 should be deferred to an April filing with the expectation 


that any significant difference between gas commodity costs and revenue should be flowed through 


effective May 1, 2004.  The Commodity Cost Recovery Charges and the CCRA would then reflect actual gas 


costs and be on a similar cost structure with the marketers at the time marketers begin to solicit customers. 


 


Terasen Gas is directed to file in early April 2004 a report that is generally in the form of a quarterly 


GCRA report regarding CCRA and MCRA balances and that compares gas Commodity costs and 


revenue for the 12 months commencing May 1, 2004.  The April report should identify the Commodity rate 


changes that would be needed to eliminate any differences between Commodity costs and revenue, and the 


Commission will determine if a rate change is needed after reviewing the report. 







 
 


APPENDIX A 
to Order No. G-25-04 


Page 7 of 12  
 


 


 


2.3 Bad Debt Factor 


 


The Application requested approval of: 


 


“…a Bad Debt Factor of 0.3%, to be effective November 1, 2004, as outlined in Section 2 of this 
Application.” 
 


This issue deals with how Terasen Gas should handle bad debt expenses that are likely to occur from 


distributing gas to the marketer’s customers.  Terasen Gas’ position is that charging marketers a bad debt 


deduction on their sales revenue from customers is appropriate as the bad debt expense incurred relates directly 


to the marketers’ customers.  As marketers must build their operating costs and a profit margin into their 


pricing, higher gross billings are likely to result from unbundling.  Terasen Gas believes the expense for bad 


debt will also be proportionately higher as a result.  Finally, Terasen Gas believes it is inappropriate for its Core 


(firm utility sales) commercial customers or its shareholders to be exposed to the risk of increased bad debts on 


the marketers’ costs and profit margins. 


 


Terasen Gas proposes that marketers be charged a percentage bad debt deduction (Bad Debt Factor) on gross 


sales to their customers.  The Bad Debt Factor would be fixed effective November 1 each year based on the 


overall bad debt recovery forecast used for the purposes of the Terasen Gas annual budget for the calendar year 


that includes such November 1.  For calendar year 2004, Terasen Gas seeks approval for the Bad Debt Factor to 


be set at 0.30 percent. 


 


Terasen Gas proposes that the proceeds of the bad debt deduction will be credited to the deferral account 


utilized for the recovery of the unbundling capital implementation costs.  Where the overall bad debt experience 


increases significantly as a result of unbundling, Terasen Gas proposes that a portion of these proceeds be 


allocated to offset the additional bad debt exposure.  


 


As support for its position, Terasen Gas researched other jurisdictions that have unbundled gas sales.  In Alberta 


and Georgia, billing of customers is performed by the marketer instead of the utility. As a result, marketers are 


directly responsible for the collection of customers’ bills including the management of bad debts.  Terasen Gas 


is not proposing that marketers become responsible for billing of customers nor handling bad debts in this way. 


In Ontario, the gas utilities continue to be responsible for the billing function.  One utility recovers a bad debt 


allowance from the marketers through the administration fee that is levied. 
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Intervenors generally do not question their obligation to reimburse Terasen Gas for bad debts. CEG prefers a 


fixed debt factor but acknowledges that it increases Terasen Gas’ risk of unforeseen shortfalls. CEG argues 


against paying a disproportionately higher debt factor than the average customer class.  OESC believes that the 


recovery of bad debt expense should be consistent for all customers eligible for the unbundling process.  It is 


OESC’s view that bad debt expense should be collected in the commodity rate for either Terasen Gas or 


marketer-supplied gas so as to match costs and their recovery and contribute to the development of a level 


playing field. 


 


The Commission Panel accepts the position taken by Terasen Gas that neither its Core customers nor its 


shareholders should be exposed to the bad debt risk of the marketers’ unbundled customers.  The marketers, 


unbeknownst to Terasen Gas, can choose whether they target higher or lower risk customers from a credit 


perspective. 


 


The Panel is not, however, persuaded by the arguments Terasen Gas presents for the Bad Debt Factor 


methodology that it proposes.  As Terasen Gas states, under the existing Terasen Gas rate structure, bad debt is 


accounted for as part of the delivery margin requirements (Exhibit No. B-7, CEG IR 7a).  While bad debt risk 


can theoretically increase with the increased value of a transaction, as Terasen Gas argues, it is more likely that 


the credit of the customer will dictate bad debt expense.  Terasen Gas provides no evidence in this regard. 


 


While the new gas marketers will choose which customers to sell to, Terasen Gas remains responsible for 


collections.  Terasen Gas and the marketers need to be aware of the credit risk of their respective customer 


pools in order to minimize bad debt expense and fairly allocate credit exposure.  Providing it is cost-effective to 


do so, Terasen Gas’ tracking system for bad debts should be enhanced to provide credit feedback to the 


marketers as well as improve the data base of information for the Commission in determining the future bad 


debt factor for Terasen Gas. 


 


The Commission Panel concludes that if a higher bad debt expense for unbundled gas customers can be 


demonstrated by Terasen Gas, the Commission should grant a higher bad debt allowance and compensation 


from the marketers to cover the increased bad debt amount to keep Terasen Gas whole.  Nevertheless, there is 


no evidence that unbundling will change the amount of bad debts, and so the Commission Panel directs 


that there be no incremental Bad Debt Factor allocated to marketers until it can be demonstrated that a 


higher (or lower) payment risk is present. 
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However, if the realigned marketplace demonstrates that an incremental increase in bad debt expense is in fact 


warranted, the Core customers and Terasen Gas shareholders are to be kept whole.  Therefore, for the period 


November 1, 2004 to October 31, 2005, Terasen Gas will record in a deferral account the dollar 


difference between the actual bad debt of Rate Schedules 2U and 3U customers and 0.30 percent of the 


gross revenue received from Rate Schedules 2U and 3U customers.  The disposition of the amounts in this 


account and the establishment of an appropriate bad debt factor will be subject to future determination 


by the Commission. 


 


2.4 Scope Changes to the CustomerWorks Agreement 


 


The Application requested approval of: 


 


“…the operating costs related to scope changes to the Client Services Agreement with 
CustomerWorks Limited Partnership for the Commodity Unbundling program and the Stable 
Commodity Rate program, effective April 1, 2004, as outlined in Section 6 of this Application.” 
 


Terasen Gas filed finalized Schedules F and G on January 27, 2004 which revised the draft Schedules F and G 


that were in the Application. 


 


Terasen Gas has outsourced to CustomerWorks Limited Partnership (“CustomerWorks”) specific activities 


related to customer enrollment and bill presentation for midstream and marketer charges.  The pricing structure 


that had been negotiated based on fixed and variable components had base fees of $28,996 for 2004 and 


$31,632 for 2005 and 2006 (Exhibit B-3, Section 5.1, pp. 26 and 27).  The cost of the information technology 


support function had yet to be negotiated when the Application was filed but was expected to be $60,000 for the 


first year and $90,000 for subsequent years.  The actual pricing structure as filed on January 27th was actually 


28.8 percent higher for the first year ($77,329) and 35.1 percent higher ($121,632) for the following periods. 


 


The Commission Panel is concerned that the unbundling project stay within the defined budget especially when 


CustomerWorks is providing the service and prices are not tested with bids from several suppliers.  Since 


CustomerWorks is a non-regulated business subsidiary of Terasen Inc. it is essential that its pricing structure for 


this project be very competitive with outside unaffiliated suppliers.  The Commission Panel approves the 


scope changes set out in revised Schedules F and G. 
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2.5 Receipt Point Fuel Requirement 


 


Article X of Rate Schedule 36 requires the marketers to provide fuel-in-kind from the receipt points to the 


interconnections with the Terasen Gas System.  In the Application at page 8 and in responding to CEG, Terasen 


Gas proposed that the Receipt Point Fuel Requirement would be supplied by commodity providers (including 


Terasen Gas) and any related variances will be captured in the MCRA (Exhibit No. B-8, p.2).  The cost of 


Receipt Point Fuel Requirement supplied by Terasen Gas for its bundled sales customers will be recorded in the 


CCRA. 


 


It is Terasen Gas’ position that the fuel gas allocation is embedded in commodity purchases that are captured by 


the CCRA account.  The commodity purchases will incorporate an incremental volume that reflects the 


estimated fuel gas requirement (Exhibit B-5, CEG IR 4, p. 2).  The fuel gas variance (the difference between the 


estimated annual fuel gas requirement requested from the commodity providers including Terasen Gas and the 


actual fuel charges incurred) is recorded in the MCRA (Exhibit B-5, BCUC IR 5.1, p. 9). 


 


OESC was concerned that fuel costs for commodity gas supplied by Terasen Gas would be recovered in the 


Midstream Cost Recovery Charge.  This would place the marketers at a disadvantage since they are supplying 


the Receipt Point Fuel Requirement and will recover these costs in the commodity charge to customers.  OESC 


felt that Terasen Gas should be recovering the cost of fuel gas in the same way as marketers, and Terasen Gas 


confirmed that this would be the case (Exhibit C2-3; Exhibit No. B-8, p. 2).  OESC felt it is appropriate that fuel 


cost related variances would be recovered in the MCRA.   OESC does not appear to have an issue with respect 


to “Company own use fuel” which is fuel used within the distribution system for the provision of distribution 


services. 


 


The Commission accepts that the cost of the Receipt Point Fuel Requirement provided by Terasen Gas 


will be included in the CCRA. Cost variances resulting from differences in the estimated and actual 


consumption of the Receipt Point Fuel Requirement from both Terasen Gas and marketers will be 


included in MCRA. 
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2.6 Marketer Commodity Pricing 


 


By letter dated February 11, 2004, Terasen Gas is seeking clarification with respect to whether or not index 


related or flexible pricing arrangements between a marketer and its customers will be allowed.  Terasen is 


seeking clarification because the issue was raised by a participant during the November 2003 workshop.  


Intervenor submissions did not address this issue. 


 


Commission Letter No. L-25-03 dated June 6, 2003 approved Business Rules in which the Essential Services 


Model was adopted. Section 7 of the Business Rules establish the marketers requirements for delivery of the 


commodity to Terasen and section 10 of the Business Rules establish Terasen’s obligation to provide billing 


and collection services. 


 


The Commission notes that the Code of Conduct and Rate Schedule 36 provide clarity with respect to the issue 


raised by Terasen Gas.  The Code of Conduct for Gas Marketers was approved by Order No. G-90-03, and 


Article 2 states: 


 


“The Gas supply price must be a fixed price for 12 month intervals expressed in Canadian dollars 
per gigajoule. This price shall only apply to the sale of Gas and shall not include provision of 
other services.” 
 


Rate Schedule 36 was approved by Order No. G-90-03, and Section 5.06 states: 


 


“The price established in the contract between the Marketer and the Customer must be a Fixed 
Price for 12 Months and may only be changed once per Year on the anniversary of the Entry 
Date…” 
 


and: 


“Such price shall not include amounts payable by the Customer to the Marketer for services other 
than the Gas commodity cost.” 
 


Fixed Price is defined as follows: 


 


“Fixed Price” shall mean a gas purchase price which is a single, non-tiered price per Gigajoule 
that does not change for the time period specified.”  


 
Rate Schedule 36, Section 7.05, requires Terasen Gas to purchase all gas being supplied by the marketer on 


behalf of a group of customers, even though some of the customers may leave the group through attrition.  
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Section 8.01 establishes the price for the purchase of such gas.  The risk of gas purchases by Terasen Gas from 


marketers will be borne by all eligible customers through the MCRA.  The Commission Panel confirms that the 


Code of Conduct and Rate Schedule 36 require that contracts between marketers and their customers have 


prices that are fixed for 12 month (or longer) intervals and not include the provision of other services. 


 


Indexed or flexible pricing arrangements between the marketer and the customer are not permitted.  


Nevertheless, the Commission Panel recognizes that imposing such constraints on commercial terms between 


marketers and their customers may reduce opportunities for marketers.  The Commission will revisit this 


determination if marketers can establish that the requirement for fixed prices is an unnecessary constraint on the 


commercial terms between marketers and customers. 


 


 2.7 Marketer Call Centre Operation 


 


Marketers will provide a toll free number available on a 24 hours per day and seven days per week basis and 


customer service representatives will be available to respond to inquiries during normal business hours (as 


defined in Schedule 36).  Callers outside normal business hours will be directed to contact Terasen Gas 


regarding an emergency, and otherwise the calls will be returned on the next business day. 


 
 2.8 Marketer Enrollment for November 2004 
 


The enrollment limitation of 10,000 for Commercial Unbundling customers only applies for the November, 


2004 initial entry date and after this time there will not be a cap.  Enrollment is generally on a first come first 


served basis. 
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Response on Stakeholders concerns by CEG Energy Options Inc. dated January 8, 2004 C1-3 
 
Ontario Energy Savings Corp. letter dated January 29, 2004 concurs with written regulatory 
process C2-1 
 
Response to Application by Ontario Energy Savings Corp. dated February 4, 2004 C2-2 
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Direct Energy Information Request dated February 3, 2004 C3-1 
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1.0  HISTORICAL BACKGROUND 


 


1.1  Corporate History  


 


The propane gas distribution system in Whistler was established in 1980 by the Resort Municipality 


of Whistler (“RMOW”), which owned and operated the distribution system until 1985, when it sold 


it to ICG Liquid Gas Ltd. (“ICG”).  ICG Utilities (British Columbia) Ltd. (“ICG Utilities”) purchased the 


distribution system from ICG in 1987.  In April 1990, Westcoast Energy Inc. (“WEI”) acquired ICG 


Utilities as part of ICG Canada Inc. and changed its name to Centra Gas British Columbia Inc. 


(“CGBC”) in November 1990.  CGBC operated the Whistler distribution system from 1990 to 1996 


when CGBC’s Whistler assets were transferred to a new company, Centra Gas Whistler Inc.  


Terasen Inc. purchased Centra Gas Whistler Inc. from WEI in March 2002, and changed its name to 


Terasen Gas (Whistler) Inc. (“TGW”) in 2003.  TGW currently distributes piped propane gas in 


Whistler to approximately 2,400 residential and commercial customers. 


 


1.2  Conversion to Natural Gas 


 


On December 16, 2005 TGW and Terasen Gas (Vancouver Island) Inc. (“TGVI”) filed an application 


with the British Columbia Utilities Commission (“Commission”) for approval to convert the existing 


TGW system from propane to natural gas and to enter into a long‐term natural gas transportation 


agreement with TGVI.  TGW also requested approval to make a capital contribution to TGVI to 


finance a part of the construction of an intermediate pressure pipeline to connect Whistler with 


the TGVI high pressure transmission system at Squamish and to add the contribution to rate base.  


By Order C‐3‐06 the Commission granted a Certificate of Public Convenience and Necessity 


(“CPCN”) for TGVI to construct an intermediate pressure pipeline to connect the RMOW with its 


high pressure transmission system at Squamish (the “Whistler Pipeline”), approved a 


Transportation Services Agreement and a Contribution Agreement between TGVI and TGW, and 


granted approval to TGW to convert its propane system to natural gas and to discontinue propane 


service to Whistler when natural gas service was fully in place.    
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1.3  Regulatory and Tariff History 


 


By Order G‐14‐04 dated February 3, 2004, the Commission approved a negotiated settlement (the 


“Settlement Agreement”) of TGW’s 2004‐2005 Revenue Requirement, which set rates for the two 


years and established the treatment of various deferral accounts over the term of the Settlement 


Agreement.   


 


By Order G‐172‐06 dated December 21, 2006, the Commission approved TGW’s continuation of the 


January 1, 2005 rates and the Rider ‘A’ adjustment mechanisms effective January 1, 2007.  The 


recording of variances in various accounts for 2007 activity compared to 2005 as established in 


Order G‐14‐04 was also approved.  In addition, the Order directed TGW to consider changing to an 


unbundled rate structure as part of its next revenue requirements application.   


 


By Order G‐146‐07 dated November 29, 2007, the Commission approved the continuation of TGW’s 


January 1, 2007 rates and the Rider ‘A’ adjustment mechanism effective January 1, 2008 as 


approved by Order G‐172‐06.  The recording of variances in various accounts for 2008 activity 


compared to 2007 as continued by Order G‐172‐06 was also approved.  Furthermore, the Order 


approved the establishment of a non‐rate base, non‐interest bearing deferral account for 


consulting costs regarding TGW’s capital structure and Return on Equity (“ROE”).   
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2.0  APPLICATION 


 


On October 3, 2008 TGW filed its original application (Exhibit B‐1) which covered 2009 Revenue 


Requirements, ROE and Capital Structure and the resulting rate and tariff changes.  On November 


21, 2008 TGW filed amendments to its original application (Exhibit B‐2) which addressed four cost 


of service related items (conversion costs, overhead capitalization, income tax refund, and 


International Financial Reporting Standards (“IFRS”) costs, as well as two tariff‐related matters.  


Both Exhibit B‐1 and B‐2 are referred to as the Application. 


 


2.1  Summary 


 


TGW states that its Application requests a reduction in its bundled variable rates, inclusive of Rate 


Rider ‘A’, of $1.537 per GJ effective January 1, 2009 (from $25.459 per GJ to $23.922 per GJ) based 


on a twelve‐month forecast of its delivery and commodity costs (Exhibit B‐2, Cover Letter p. 3).  In 


addition, TGW states that its Application requests that its allowed ROE be set at 75 basis points 


above the benchmark low‐risk utility and that its capital structure be set at 60 percent debt and 40 


percent common equity, effective January 1, 2009.  Additionally, TGW is seeking approval for 


changes in certain accounting treatments and the continuation of certain deferral accounts.  As 


TGW will be converted to a natural gas system, it proposes to harmonize its system extension and 


customer connection policies with those of Terasen Gas Inc (“TGI”) and TGVI (Exhibit B‐1, Cover 


Letter p. 3). 


 


2.2  Transition Year 


 


TGW states that 2009 represents a significant transitional period for TGW with the conversion of 


the system from propane to natural gas.  TGW anticipates that the Whistler Pipeline will be 


completed in March 2009, and the conversion of the propane grid to natural gas is anticipated to 


commence in April 2009, taking approximately three months to complete.  It is expected that 


customers will be fully converted from propane to natural gas by June 30, 2009.  Currently, 


however, there still remains a fair degree of uncertainty related to the pipeline completion date  
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and timing of the conversion of the propane grid to natural gas.  Due to that uncertainty, a primary 


objective of the Application is to create a framework that deals with the conversion from the 


existing propane system to a natural gas system in a manner that results in rates that are fair, 


reasonable and reflect the interests of both customers and TGW for the 2009 test year (Exhibit B‐1, 


cover letter pp. 2‐3). 


 


2.3  Relief Sought  


 


TGW requests approval from the Commission, pursuant to Sections 58, 60 and 61 of the Utilities 


Commission Act (the “Act”), for the following relief, effective January 1, 2009: 


 
• to reduce total rates to reflect the forecast total revenue surplus of $0.880 million through a 


permanent reduction in its total variable rates of $1.537 per GJ (as amended); 


• to implement transitional deferral accounts to deal with the commissioning of the Whistler 
Pipeline and conversion from a propane to natural gas system;  


• to continue the use of certain previously approved deferral accounts for 2009;  


• to implement new deferral accounts to deal with one‐time future events;  


• to dispose of certain previously approved deferral accounts in 2009;  


• a capital structure comprised of 40 percent common equity and 60 percent debt, the same 
as the capital structure of TGVI approved by the Commission in Order G‐14‐06;  


• an allowed ROE that is 75 basis points above the benchmark low‐risk utility;  


• to implement a new Main Extension Test and Customer Connection Policies including 
Service Line Cost Allowance and Application Fee;  


• to implement unbundled rates effective January 1, 2010; and 


• to make three changes to its Tariff to ensure an efficient conversion process. 


(Exhibit B‐1, pp. 5‐6; Exhibit B‐2, p. 4) 
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2.4  Conduct of the Proceeding 


 


TGW proposed a written hearing process followed by a negotiated settlement process for the 


review of the Application.  TGW also proposed a regulatory timetable that included a deadline for 


Intervenor registration and Intervenor comments regarding the regulatory review process, 


preliminary review of the Application, and the opportunity for Intervenors to make written 


submissions on a formal review process.  (Exhibit B‐1, p. 7) 


 


Commission Order G‐152‐08 established a Preliminary Regulatory Timetable for the registration 


of Intervenors for the review of the Application and requested that Intervenors 


make submissions with reasoning concerning the type of process and regulatory 


timetable they view as being appropriate for the review of the Application.  The order also Directed 


TGW to publish the normal Notice of Application that invited participation by Intervenors and 


Interested Parties (Exhibit A‐1).  The only Intervenor to register was the British Columbia Old Age 


Pensioners Organization et al, (“BCOAPO”).   


 


In a letter dated October 30, 2008, BCOAPO submitted that a public oral hearing is 


appropriate for the review of the Application and that, in the alternative, a written hearing is 


preferable to a negotiated settlement process.  On November 13, 2008, Order G‐169‐08 


established a Regulatory Timetable and a written hearing process for the review of the Application.  


Order G‐169‐08 also established the current customer rates inclusive of Rider ‘A’ as interim and 


refundable, effective January 1, 2009. 
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3.0  DEMAND FORECAST 


 


3.1  Methodology 


 


TGW states that, consistent with the forecasting process followed by the other Terasen utilities, the 


forecasting process is comprised of two main components: customer additions, and average use‐


per‐customer.  (Exhibit B‐1, p. 30) 


 


3.2  Additions 


 


TGW provides the following forecast of customer additions: 


 


TGW states that the forecast made no allowance is for the possible load associated with gas 


powered vehicles, since there has been, as yet, no firm decision by BC Transit officials to use 


Natural Gas Vehicles (“NGV”).  TGW proposes to record any such sales in the Sales Margin 


Differential Account (“SMDA”), so that customers will realize the benefits of any such sales in 2010 


(Exhibit B‐1, p. 35). 


 


3.3  Use‐per‐Customer 


 


TGW provides the following forecast of use‐per‐customer: 
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TGW expects that as the 2010 Winter Olympics approach that Whistler will continue to see robust 


economic activity that will at a minimum maintain use‐per‐customer rates for most customer 


classes. 


 


TGW notes that the introduction of an energy management system enables its LGS 3 rate class to 


switch between electricity and propane/natural gas when providing energy to their boilers, and 


that its analysis indicates that the reduction seen in use‐per‐customer rates for the LGS 3 rate class 


from 2006 to 2007 can be attributed to a number of customers installing these systems.  TGW 


assumes no recovery from the decline in usage for those customers, as the ability to shift between 


electricity and propane/natural gas will continue into the future, and for this reason, TGW states 


that the 2007 use‐per‐customer rate is the best indicator of the future, and has therefore held use‐


per‐customer at that level for both 2008 and 2009 (Exhibit B‐1, p. 33). 


 


TGW stated that as the conversion to natural gas took place, some customers would add natural 


gas appliances and thereby increase natural gas usage, but that this would be offset by other 


customers who would retrofit existing appliances with those of higher efficiency ratings, thereby 


decreasing natural gas usage.  Given the difficulty in estimating the portion of customers in either 


of the above mentioned scenarios, TGW assumed there would be no net impact from efficiency 


gains and new uses for natural gas (Exhibit B‐3, BCUC 1.15.1). 
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3.4  Energy Forecast 


 


TGW provides the following forecast of energy consumption: 


(Exhibit B‐1, p.34) 


 


TGW stated that the annual energy demand was calculated by multiplying monthly use‐per‐


customer rates by the month‐end number of customers for each rate class.  Then, the annual 


demand was calculated by summing the monthly demand for each rate class (Exhibit B‐3, 


BCUC 1.17.2). 


 


Commission Determination 


 


The Commission Panel accepts the 2009 forecast for new additions, being primarily in the SGS 


Residential rate category, and reflective of a known 39‐unit subdivision being built in 2009/2010.   


In the period leading up to and including the 2010 Olympics, the Commission Panel expects that 


there will be added interest and higher occupancy levels at both commercial and residential 


locations such that the use‐per‐customer would rise, at least in the short term.  


 


While the Commission Panel is of the view that the use‐per‐customer estimates as set out in the 


Application appear conservative, the Commission Panel accepts the forecasts for the purposes of 


this proceeding. 
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4.0  RATE BASE 


 


4.1 Summary 


 


TGW states that the three major components of its rate base are Net Plant in Service, Deferred 


Charges, and Other Working Capital (Exhibit B‐1, p. 15) and that its rate base is forecast to increase 


from $17.3 million in 2008 Projected to $38.8 million in 2009 as follows;  


 


($000)  Mid‐year 2009  Mid‐year 2008 


Net Plant in Service  16,362.5  15,421.2 


Deferred Charges  21,352.3  336.8 


Other Working Capital  1,101.2  1,512.1 


Total  38,816.0  17,270.1 


(Source: Exhibit B‐2, Schedule 5) 


 


4.2 Plant in Service 


 


TGW forecasts that its mid‐year Gross Plant in Service (“GPIS”) will increase as follows in 2009: 


 


Opening Balance (2009)  20,214.6


Additions  2,190.8


Retirements  (18.0)


Overhead Capitalized  163.8


Closing Balance (2009)  22,550.7


Mid‐year Balance  21,382.2


(Source: Exhibit B‐2, Schedule 6.6) 
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4.2.1  Additions 


 


TGW states that it requires ongoing capital expenditures in order to provide safe and reliable 


service to its customers (Exhibit B‐1, p. 12).  In 2009, TGW forecasts $2,190,800 of plant additions, 


excluding capitalized overhead (Exhibit B‐1, p. 15).  The additions are comprised of $1,966,400 of 


Distribution Plant additions and $224,400 of General Plant additions (Exhibit B‐2, Schedule 6.6).  


TGW stated that expenditures related to the conversion of Whistler’s propane system to natural 


gas accounted for $1.32 million of Distribution Plant additions (Exhibit B‐5, BCUC 2.38.2).   


 


4.2.2  Overhead Capitalized 


 


The Application contains capitalized overhead expenditures of $163,200 (Exhibit B‐2, p. 3).  TGW 


stated that 16 percent of the total operating and maintenance expenses and shared services from 


TGVI are capitalized and that the Capitalized Shared Services from TGVI are based on the approved 


capitalized shared services allocated in the 2004‐2005 TGW Revenue Requirements, escalated by a 


CPI factor of 2 percent per year (Exhibit B‐3, BCUC 1.6.1&2). 


 


Capitalized Overhead 


Total Operating & Maintenance Expenses  $570,900 
Overhead Capitalization Rate  16% 
Overhead Capitalization  $91,400 
Add:  Capitalized Shared Services from TGVI  71,900 
Total Capitalized Overhead  $163,300 


(Source: Exhibit B‐3, BCUC 1.6.1) 


 


4.2.3  Retirements 


 


TGW forecasts distribution plant asset retirements of $18,000 in 2009 (Exhibit B‐2, Schedule 6.6).  


TGW addresses the fact that it will physically retire its propane assets from service in 2009 and 


proposes that the net book value of the propane assets (other than the land that is being sold) be 


transferred to the deferral account from Gas Plant in Service and the corresponding accumulated 


depreciation as an opening adjustment in 2010, noting that whether this adjustment is shown as  
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occurring at the end of 2009 or at the beginning of 2010 will have no impact on determining the 


value of its total rate base for either 2009 or 2010 (Exhibit B‐1, p. 25). 


 


4.2.4  Depreciation 


 


TGW forecasts its 2009 depreciation expense to be $501,200 (Exhibit B‐2, Schedule 7.6) and is 


$11,600 higher than the 2008 projected depreciation expense of $489,600 due to increases in the 


forecast 2009 Gas Plant in Service (Exhibit B‐2, Schedule 6.5). 


 


4.2.5  Net Plant in Service 


 


TGW forecasts its mid‐year Net Plant in Service is to increase from $15.4 million in 2008 to $16.4 


million in 2009, with the $1.3 million cost of converting from propane to natural gas accounting for 


most of the growth in the mid‐year Net Plant in Service (Exhibit B‐1, p. 15 and Exhibit B‐2, 


Schedule 5). 


 


BCOAPO makes no comment on TGW’s net plant in service. 


 


Commission Determination 


 


The Commission Panel approves the values for changes to Plant in Service as set out in the 


Application. 


 


4.3  Deferred Charges 


 


TGW forecasts that its Deferred Charges in rate base will increase from $336,800 in mid‐year 2008 


to $21,352,300 in mid‐year 2009, and that its non rate base Deferred Charges will decrease from 


$2,284,700 in mid‐year 2008 to $1,851,900 in mid‐year 2009 as shown in the following Tables: 
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($000)  Mid‐year 2009  Mid‐year 2008 


Gas Cost Reconciliation  215.7 406.7


Interest Rate  (8.3) 13.0


Property Tax  30.4 39.5


Deferred ROE  (66.4) (132.7)


Sales Margin  70.6 80.6


Future Revenue Requirements  21.3 7.6


Capital Contribution  17,471.6


ROE Variance  (79.0) (79.0)


IFRS  4.7 1.2


2010 Games  2.9


Propane Conversion  2,698.7


Total  21,352.3 336.8


(Source: Exhibit B‐2, Schedules 8.5, 8.6) 


 


Non rate base deferral accounts 


 


($000)  Mid‐year 2009  Mid‐year 2008 


Natural Gas Pipeline Development Costs 
(1997) 


1,327.2  1,276.2 


Natural Gas Pipeline Development Costs 
(2006) 


524.7  495.6 


Propane Conversion    501.0 


Future Revenue Requirement    11.9 


Total  1,851.9  2,284.7 


(Source: Exhibit B‐2, Schedules 8.5, 8.6) 
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4.3.1  Existing Deferral Accounts 


 


  (a)  Gas Cost Reconciliation 


 


TGW states that its Gas Cost Reconciliation Account (“GCRA”) was originally approved by the 


Commission by Order G‐10‐96 in order to record the variance between actual propane purchase 


costs and approved costs in rates.  Rate Rider ‘A’ is the rate rider used to recover the Gas Cost 


Reconciliation Account balance in rates, and has been in use since 2004.  Rate Rider ‘A’ has been 


adjusted as part of the utility’s quarterly gas cost review filed with the Commission.  TGW is 


applying for a rate of $0.824 per GJ effective January 1, 2009 to recover the projected net balance.   


 


TGW states that, during the transition year, the GCRA will be required to capture the differences 


between the actual propane and natural gas purchase costs and the approved costs in rates which 


will result from differences in the forecast commodity prices and in the timing of the conversion 


schedule (Exhibit B‐1, p. 27). 


 


With this Application, TGW states that it is seeking Commission approval for continuation of the 


GCRA deferral account and the Rate Rider ‘A’ adjustment mechanism effective January 1, 2009.  


Differences between the actual gas costs and the approved cost of gas will continue to be recorded 


in the GCRA.  TGW will continue to review and report to the Commission, on a quarterly basis, the 


recorded and the forecast GCRA balances based on the incurred and forecast cost of gas.  TGW will 


file applications for changes to Rate Rider ‘A’ as required in 2009, while considering the desirability 


of rate stability.  TGW suggests that during this transitional year and in the interests of rate 


stability, that the gas cost recovery rate be established effective January 1, 2009 based on the 


forecast twelve‐month blended cost of propane and natural gas, and Rate Rider ‘A’ be set effective 


January 1, 2009 to amortize the projected December 31, 2008 GCRA balance, such that the forecast 


December 31, 2009 GCRA balance will be zero (Exhibit B‐1, pp. 36‐37). 


 


BCOAPO submits that it does not object to TGW’s proposal (BCOAPO Argument para. 38). 
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(b)  Interest Rate Differential 


 


TGW states that by Order G‐24‐93 the Commission directed it to establish a deferral account in 


which to record the difference between the actual cost of short term debt and the cost of deemed 


long term debt forecast in its 1993/1994 Revenue Requirements Application (“RRA”), and that by 


Orders G‐172‐06 and G‐146‐07 the Commission approved the continuity of recording the variance 


of actual interest costs versus the interest costs embedded in rates from TGW’s last RRA.  TGW 


seeks approval to amortize it in full in 2009 and submits that the deferral account will be required 


in 2009 as it will be seeking a total of $20 million in long term debt in 2009 at interest rates that are 


not known at the date of the Application (B‐1, pp. 18, 51). 


 


BCOAPO submits that it does not object to TGW’s proposal (BCOAPO Argument para. 38). 


 


(c)  Property Tax Differential 


 


TGI states that it has recorded the variance between actual property taxes paid and the forecast 


property tax expense embedded in rates from the last revenue requirements test year (2005), and 


that this was approved for 2007 and 2008 by the Commission in Orders G‐172‐06 and G‐146‐07.  


TGW seeks Commission approval to continue this deferral account in 2009 to record the variance 


between actual property taxes paid in 2009 versus the forecast property taxes approved in its 


revenue requirements. 


 


BCOAPO submits that it does not object to TGW’s proposal (BCOAPO Argument para. 38). 


 


(d)  Sales Margin Differential 


 


TGW states that by Order G‐16‐02 the Commission approved the establishment of a deferral 


account to record the after tax sales margin impact resulting from differences between 2002 actual 


normalized sales volumes and those approved in rates, and that the Commission approved the 


continuation of the deferral account to record the difference in sales margin for 2004 and 2005  
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(Order G‐14‐04), for 2007 (Order G‐172‐06) and for 2008 (Order G‐146‐07).  TGW forecasts the 


balance in this account as at December 31, 2008 to be $141,300 and seeks approval to amortize it 


in full in 2009.  TGW also seeks Commission approval to continue use of this deferral account in 


2009 to record the variance in the actual normalized margin versus the 2009 forecast margin 


included in the Application.   


 


In addition, TGW proposes that, if there are any actual sales in the NGV sector in 2009, it will record 


these sales in the SMDA. 


 


TGW states that it will review the future of its SMDA and decide whether for the forecast year 2010 


it will seek Commission approval to retain it or whether it will seek Commission approval to 


implement a revenue stabilization adjustment mechanism (“RSAM”) similar or the same as that 


used by Terasen Gas Inc (Exhibit B‐1, p. 19). 


 


Ms. McShane observes that TGW‘s SMDA mitigates earnings volatility from changes in customer 


usage (normalized usage minus forecast usage) but that in contrast to TGI’s RSAM, TGW’s SMDA 


does not fully protect it against weather‐related earnings variability (actual usage minus forecast 


usage) ( Exhibit B‐1, Attachment 2, p. 10). 


 


TGW submits that it records the after tax sales margin impact resulting from differences between 


2002 actual normalized sales volumes and those approved in rates in its SMDA, and that it 


proposes to continue recording in this account the variance in the actual normalized margin versus 


the 2009 forecast margin.  (TGW Argument, para. 36). 


 


BCOAPO submits that it does not object to TGW’s proposal (BCOAPO Argument, para. 38). 
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(e)  Disposition of Other Deferral Accounts Previously Approved 


 


TGW provides a continuity schedule of the deferral accounts from 2004 through forecast 2009 for 


the following deferral accounts: 


 


• Deferred ROE Variance, and a non‐rate base deferral account for consulting costs regarding 
TGW’s capital structure and ROE (Order G‐172‐06 and G‐146‐07); and 


• three accounts which are now fully amortized and do not impact the rate base or Cost of 
Service for 2009, namely the Whistler Revenue Requirements Application (2004 & 2005), 
Demand Side Management and non‐rate base CIS Banner Development Costs (Order G‐14‐
04). 


(Exhibit B‐1, Schedules 8.1 to 8.6) 


 


BCOAPO submits that it does not object to TGW’s proposal (BCOAPO Argument, para. 38). 


 


4.3.2  New Proposed Deferral Accounts 


 


TGW proposes the establishment of the following two new deferral accounts for “one‐time known 


events beyond 2009”: 


• security costs that TGW expects to incur with respect to the 2010 Olympic and Paralympic 
Games; and 


• the incremental costs associated with the preparation for and implementation of the new 
IFRS in 2011. 


 


(a) 2010 Olympic and Paralympic Games Security Costs 


 


TGW states that in order to align their Emergency Response protocols with all anticipated 


requirements predicated by the Vancouver Olympic Committee (“VANOC”) and international and 


government security agencies, the Terasen Gas utilities have initiated the planning process that will 


enable the increased security measures required. 
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The estimated total incremental operating costs for this initiative is $3.8 million for the three 


Terasen Gas utilities and the proposed portion of these costs to be allocated to TGW should be 


$38,000 (1 percent of the total), with approximately $8,000 of this being incurred in 2009 (for 


threat assessments, planning, project management, reinforcement, etc.) and about $30,000 in 


2010 (barriers, guards, etc.).  Pursuant to Section 60 of the Utilities Commission Act, TGW proposes 


that the resulting incremental costs associated with this activity attributable to TGW be recorded in 


the Olympic Games Security Deferral Account in 2009 and 2010 on an after tax basis and that the 


amortization be included in TGW’s cost of service and recovered from rate payers commencing in 


2011 (Exhibit B‐1, pp. 20‐21). 


 


TGW stated that TGI has confirmed that there is no likelihood of recovering these costs from any 


external agency, including VANOC (Exhibit B‐3, BCUC 1.7.1). 


 


TGW submits that the rate impact attributable to these costs can be reduced by recording the costs 


in the Olympic Games Security Deferral Account in 2009 and 2010 on an after tax basis and with a 


three‐year amortization period, commencing in 2011, and reminds the Commission that it has 


recently approved similar deferral treatment for TGVI and TGI in Order G‐192‐08 for TGVI and 


Order G‐191‐08 for TGI (TGW Argument, para. 28). 


 


BCOAPO submits that it does not object to TGW’s proposal (BCOAPO Argument, para. 38). 


 


(b) International Financial Reporting Standards  


 


TGW advises that the (Canadian) Accounting Standards Board confirmed that publicly accountable 


enterprises will be required to apply IFRS, in full and without modification, on January 1, 2011, and 


to restate, for comparative purposes, amounts reported by them in 2010, and to restate their 


opening balance sheets as at January 1, 2010.  The Terasen utilities estimate the total incremental 


costs for this project will be $405,000 in 2008 and $710,000 in 2009, with additional costs to be 


incurred in 2010 and 2011, of which TGW’s portion will be approximately $4,050 for 2008 and 


$7,100 for 2009.  TGW requests a rate base deferral account to capture its allocated share of the  
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actual incremental costs of IFRS implementation with a three year amortization, starting in 2011 


(the year of adoption of IFRS) (Exhibit B‐1, p. 22).  


 


TGW stated that its proposed rate base deferral treatment is the same as accorded the other 


Terasen utilities to allow for simplified and consistent record keeping, and that it would not object 


to the charges for 2008 and 2009 either being expensed on a forecast basis and the variance set 


aside in a deferral account, or the costs placed in a non‐rate base deferral account as long as an 


allowance for funds used during construction (“AFUDC”) is charged to the non‐rate base deferral 


account (Exhibit B‐4, BCOAPO 1.2.0). 


 


TGW submits that the costs relating only to the regulated Terasen Utilities (primarily changes 


required to support regulatory reporting requirements) will be allocated in a manner consistent 


with the Commission‐approved allocation of Core Market Administration Expense, and reminds the 


Commission that it approved this allocation methodology for IFRS costs for TGI (Order G‐191‐08) 


and TGVI (Order G‐192‐08) in December 2008 approving 2009 Rates (TGW Argument, para. 29). 


 


BCOAPO submits that an allocation of these costs to the non‐regulated entities is appropriate, and 


suggests that an appropriate allocator might be the net book value of assets.  BCOAPO submits that 


the IFRS account should be a non‐rate base deferral account (BCOAPO Argument, para. 35, 37) 


 


TGW submits that the changes to the standard accounting procedure are Property, Plant & 


Equipment related and are not applicable to the parent company, Terasen Inc., and that treating all 


the Terasen utilities in the same manner would allow for simplified and consistent record keeping, 


and there is no compelling reason why TGW should be treated differently from other Terasen 


utilities in this respect (TGW Reply paras. 3, 4).  
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4.3.3  New Deferral Accounts Dealing With Transition of System from Propane to 


Natural Gas 


 


TGW addresses the transitional nature of 2009 and states that it requires two deferral accounts 


during the conversion period to provide both it and its customers a fair and reasonable level of risk 


mitigation related to the conversion and transition of the system from propane to natural gas in 


2009, namely: an Income Tax Deferral Account, and a Transitional 2009 ROE Variance Account 


(Exhibit B‐1, p. 17). 


 


(a) Income Tax Deferral Account 


 


TGI states that its Application assumes that: 


• the Capital Contribution direct costs would be included in its Eligible Capital Expenditure 
pool; and 


• for income tax purposes the conversion costs can be expensed. 


 


TGW proposes that if the Canada Revenue Agency (“CRA”) should require a different treatment for 


income tax, the Commission should approve the establishment of a deferral account to record the 


value of the income tax expense effect the change would cause, and that the disposition of the 


deferral account would be dealt with in its next RRA (Exhibit B‐1, p. 17). 


 


(b) Transitional 2009 ROE Variance Account 


 


TGW seeks Commission approval to establish a transitional deferral account for 2009 only, to 


record during the transition year any ROE variances that result from changes in the forecast 


pipeline completion date and propane to natural gas conversion schedule.  TGW proposes that the 


balance of this account as at December 31, 2009 would be dealt with in TGW’s next RRA, 


anticipated to be in 2009 for the 2010 test year (Exhibit B‐1, pp. 17‐18). 
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TGW illustrated the application of its proposal by stating that, “if the construction of the Whistler 


Pipeline was delayed, but completed sometime in 2009, the unit rate demand charge that TGW will 


pay to TGVI for transportation service will not change from that included in the Application.  


However, as a result of a delay, the total dollars paid by TGW to TGVI in 2009 will be less than the 


amount included in the Application.  This difference would effectively be captured in the 


transitional 2009 ROE Variance deferral account” (Exhibit B‐3, BCUC 1.23.2). 


 


4.3.4  Deferral Accounts Related to Whistler Pipeline & Conversion CPCN Previously 


Approved 


 


TGW states that in accordance with Orders G‐53‐06 and G‐76‐06 by which the Commission 


approved the Whistler Pipeline project and the Whistler Conversion project, it included the 


following deferral accounts in the determination of the 2009 forecast test year rate base and 


revenue requirements:  


 
• Capital Contribution to TGVI; 


• Natural Gas Pipeline Development Costs (1997); 


• Natural Gas Pipeline Development Costs (2006);  


• Propane to Natural Gas Conversion Costs (Customer Appliances); and 


• Capital Gain on Sale of Propane Land & Propane Asset Decommissioning. 


 


It notes that, while some of the deferral accounts may not have an impact on the 2009 test year, 


they will impact the 2010 test year and are included because they were part of the Commission 


Decision regarding the Whistler Conversion CPCN (Exhibit B‐1, p. 23). 


 


(a) Capital Contribution to TGVI 


 


TGW states that (to the extent that the toll revenues payable to TGVI are less than the marginal 


cost of service of the Whistler Pipeline) it will be obliged to make a capital contribution to TGVI to  
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leave TGVI’s existing customers unaffected by the construction of the Whistler Pipeline, and that, in 


accordance with the Commission’s orders, TGVI will determine the contribution amount upon the 


completion of the Whistler Pipeline.  


 


For the purpose of setting its 2009 rates, TGW states that it has estimated the contribution amount 


to be $24 million and that it will refine this estimate upon the completion of the Whistler Pipeline, 


using the actual cost of the project and the latest approved peak day demand forecast. 


 


TGW states that, in accordance with Orders G‐53‐06 and G‐76‐06, it will amortize the Capital 


Contribution over a 50‐year period, starting in 2010, and it is proposing to include the Capital 


Contribution as part of its Deferred Charges.  TGW states that for income tax purposes 75 percent 


of the Capital Contribution will be included in the Cumulative Eligible Capital (“CEC”) pool which 


has a declining balance basis of 7 percent per year, while the other 25 percent of costs are not 


deductible for income tax (Exhibit B‐1, p. 23). 


 


(b) Natural Gas Pipeline Development Costs (1997) 


 


TGW states that in Order G‐53‐06 the Commission allowed TGW’s original study costs plus 


accumulated interest costs to be included in rate base commencing the year following natural gas 


service, and to be amortized over a 20‐year period.  TGW forecasts that the balance of this deferral 


account at December 31, 2008 will be approximately $1.355 million, and proposes to include this 


balance in rate base in 2010 and to commence the 20 year amortization (Exhibit B‐1, p. 25). 


 


(c) Natural Gas Pipeline Development Costs (2006) 


 


TGW states that the development costs for the Pipeline Project were approved by the Commission 


in its May 18, 2006 Decision at pages 40, 41, 49 and 50 subject to a risk sharing arrangement, and 


that it has charged the development costs to a non‐rate base deferral account net of tax.  For 


income tax purposes the development costs were expensed in the year incurred.  AFUDC has been 


charged to this deferral account for 2007, 2008 and 2009.  TGW proposes to include the 







22 
 
 


development costs in the rate base in 2010 and to commence amortization based on a 20 year 


amortization period similar to the treatment for the 1997 development study costs.  For clarity 


regarding the regulatory treatment of the development costs, TGW requests Commission approval 


to include these development costs in a non‐rate base deferral account attracting AFUDC, net of 


tax and to include the costs in rate base in 2010 and to amortize the balance as at December 31, 


2009 over 20 years beginning in 2010 (Exhibit B‐1, pp. 25‐26). 


 


(d) Propane to Natural Gas Conversion Costs (Customer Appliances) 


 


TGW states that the costs of customers’ appliance conversion cost were approved by the 


Commission in Order G‐53‐06 (Exhibit B‐1, pp. 24), and in its amended application addressed the 


estimated costs of customers’ appliance conversion, and the treatment of those costs on a before‐


tax basis.  


 


Estimated Cost Amounts 


 


TGW states that after filing the Application it substantially completed the appliance survey for the 


propane customers (93 percent), and results confirmed that there were significantly more 


appliances installed on customer premises as compared to appliance information TGW had in its 


historical records.  


 


TGW states that the increased number of appliances requiring conversion is expected to increase 


the project cost over the budget for the Whistler Conversion project of $6.231 million (excluding 


AFUDC), reflected in Commission Order G‐53‐06, and that, as the revised estimate of conversion 


costs is expected to be higher than the forecast allowed cap on conversion costs, TGW believes that 


the conversion costs included in the forecast test period should be amended to equal the allowed 


budget of $6.231 million (excluding AFUDC).  (Exhibit B‐2, cover letter, pp. 1‐2) 
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(Exhibit B‐2, Attachment A, p. 2) 


 


By letter dated November 21, 2008, TGW filed its Quarterly Progress Report as at September 30, 


2008 on the Whistler Pipeline and Whistler Conversion project, which stated in part “Based on an 


April 1, 2009 completion date for the Whistler Pipeline construction, the conversion of current 


customers from propane to natural gas is anticipated to be completed by June 30, 2009.  TGW 


expects the total cost of the Whistler Conversion project to be significantly greater than the 


budget, including the 10 percent margin and inflation of $6.23 million (excluding AFUDC).  TGW 


expects that the combination of an increased number of appliances, labour duration and labour 


rate will significantly increase the overall Whistler Conversion project cost above the budget of 


$6.23 million.  TGW is assessing these impacts, cost mitigation options and is considering its options 


in dealing with the expected conversion cost increase.  The Company will provide a revised cost 


estimate as soon as it becomes available” (Exhibit B‐3, BCUC 1.3.1). 
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TGW states that it will determine whether to seek recovery of conversion costs in excess of $6.231 


million, “once the full extent of the conversion costs is known” (Exhibit B‐2, pp. 2‐3) 


 


Before‐Tax Treatment 


 


TGW states that its original application treated the conversion cost deferral account on a net‐of‐tax 


basis wherein the tax rate was a weighted average tax rate for the years 2009 through 2011 as 


taxable income was forecast to be available to draw down the tax loss carry‐forward, but that it 


had concluded that this approach is not appropriate for this type of deferral for the following 


reasons: 


 


• TGI and TGVI have sufficient taxable income to absorb all deductions allowing for net ‐of‐tax 
deferral treatment and therefore, the tax benefit of such deductions is immediately 
recoverable against taxes otherwise payable in those utilities.  However, for TGW in 2009, 
the deduction for tax purposes of the conversion costs results in a loss for tax purposes that 
is carried forward and will not be utilized for a number of years.  Therefore there is not a full 
current year recovery of the taxes receivable; and 


• the timing of the recovery of the deferred charges is generally over a short to medium 
period of time (1 to 5 years), whereas for this account the recovery period is 20 years. 


 


TGW states that it has revised the treatment of the 2009 conversion cost additions of $3,905,400 


to the deferral account in the amended application whereby the conversion costs for 2009 will be 


recorded on a gross basis, deducted for income tax expense, and amortization added back to 


taxable income (timing differences).  The loss carry forward created will be utilized in future years 


to reduce income tax expense to zero until the loss carry forward has been fully utilized.  The 


deferred charge treatment for conversion costs incurred in 2007 and 2008, which have been 


recorded on a net‐of‐tax basis as set out in the original Application dated October 3, 2008, has not 


been revised with the amended application. 


 


TGW states that if it is not permitted to record the expenditures on a gross basis because of the 


inability to immediately recover the taxes due to the size of the taxable loss created, it will 


effectively be denied the return on debt and equity employed to finance approximately 30 percent  
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(the difference between the gross and net‐of‐tax amounts) of the allowed conversion costs 


(Exhibit B‐2, cover lette, pp. 1‐2). 


 


TGW cited Commission Order G‐53‐94, dated August 4, 1994, Re: Regulatory Accounting Guidelines 


for Natural Gas Utilities, where at item 3 Deferred Account Balances in rate base, the Commission 


had ordered the following: “If deferred expenses or credits are included in the utility’s actual tax 


calculation in the year they are first recorded, then the amounts shall be recorded in rate base on a 


net of tax basis.  If such expenses or credits are not included in the utility’s tax calculation then the 


amounts shall be on a before tax basis.” 


  


TGW stated that the amount of the conversion costs in 2009 will render TGW non‐taxable, i.e. an 


effective tax cost of 0 percent; hence there is no tax offset to apply to the deferral account in 2009.  


It also pointed out that for several years TGVI did not record its deferred expenses on a net‐of‐tax 


basis because the utility was non‐taxable due to non‐capital losses that the utility had incurred in 


the 1990’s which resulted in a loss carry‐forward being utilized until 2004 (Exhibit B‐5, BCUC 


2.39.1). 


 


TGW stated that it was not aware of any utility regulated by the Commission being permitted to 


switch from the net‐of‐tax method to the gross method when the utility had taxable income other 


than TGVI (formerly Centra Gas B.C.), which did record its deferrals on a gross basis during the 


years when it had a loss carry forward and it began recording its deferred expenses on a net‐of‐tax 


basis when the loss carried forward had been fully utilized (Exhibit B‐5, BCUC 2.39.3). 


 


TGW stated that the 2009 loss is expected to be fully utilized by 2011, assuming taxable income of 


$2.0 million per year for 2010 and future years.  By carrying some of the loss back to previous 


years, it calculated that the impact of changing from a net‐of‐tax to a gross cost treatment of the 


deferred conversion costs was to decrease the sales rate by $0.375 per GJ (Exhibit B‐5, 


BCUC 2.39.5). 
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TGW stated that it had losses of $1.076 million from years prior to 2009 which were available for 


“carry back” (Exhibit B‐5, BCUC 2.39.5). 


 


BCOAPO submits that it is its understanding that “TGW originally entered these costs on a net‐of‐


tax basis but subsequently realized that it would be more efficient for tax purposes to record them 


on a gross basis.  The evidence appears to indicate that both TGW and its ratepayers will be better 


off under the gross treatment, assuming the CRA accepts this treatment.  Subject to this 


understanding being correct, BCOAPO supports this change in accounting” (BCOAPO Argument, 


paras. 39‐40). 


 


(e) Capital Gain on Sale of Propane Land and Propane Asset Decommissioning 


 


TGW states that Commission approved the establishment of a rate‐base deferral account for the 


net book value of its propane assets, together with the decommissioning costs in Order G‐53‐06.  


TGW expects that the combined total of the two accounts is expected to be $3.926 million which it 


proposes to charge to the deferral account in 2010.  TGW forecasts the capital gain on the sale of 


propane land in 2010 to be $621,300 (before tax).  The income tax offset is forecast to be $90,100.  


TGW proposes to commence amortization in 2010 based on 20 years at $26,600 per year.  TGW 


proposes that the net book value of the propane assets (other than the land that is being sold) will 


be transferred to the deferral account from Gas Plant in Service and the corresponding 


Accumulated Depreciation as an Opening Adjustment in 2010, noting that whether this adjustment 


is shown as occurring at the end of 2009 or beginning of 2010 will have no impact on determining 


its Total Rate Base Value for either 2009 or 2010.  TGW forecasts the net book value transferred to 


the deferral account to be $4,547,300 and proposes to commence amortization in 2010 based on 


20 years at $227,400 per year (Exhibit B‐1, p. 25). 
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Commission Determination 


 
In summary, the Commission Panel approves the following deferral accounts upon the terms set 


out in the Application, as proposed by TGW: 


 
• Gas Cost Reconciliation Account; 


• Interest Rate Differential; 


• Property Tax Differential; 


• Sales Margin Differential; 


• 2010 Olympic and Paralympic Games; 


• International Financial Reporting Standards; 


• Income Tax Deferral Account; 


• Transitional 2009 ROE Variance Account; 


• Capital Contribution to TGVI; 


• Natural Gas Pipeline Development Costs (1997); 


• Natural Gas Pipeline Development Costs (2006);  


• Propane to Natural Gas Conversion Costs (Customer Appliances);  


• Capital Gain on Sale of Propane Land & Propane Asset Decommissioning; 


• Non‐Rate Base Future Revenue Requirements (Capital Structure & ROW);and 


• Deferred ROE Variance (2005, 2007) & (2008). 


 


So far as the Property Tax Differential deferral account is concerned, the Commission Panel directs 


TGW to charge all property taxes relating to the Propane Plant in respect of the period after final 


conversion to the Propane Asset Decommissioning deferral account and to include in its next RRA a 


report on whether following decommissioning of the propane plant the variations in property taxes 


are expected to be significant enough to warrant the retention of the deferral account. 
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So far as TGW’s request to defer amounts in respect of conversion costs on a gross basis, the 


Commission Panel accepts TGW’s argument that it would be unfair to require TGW to defer on an 


after tax basis when it was in a tax loss position.  However, the Commission Panel directs TGW to 


reduce the amount deferred by $1.076 million being the amount of prior year’s losses available for 


“carry back” at the start of 2009. 


 


Commission Determination 


 


For the purposes of this Application, the Commission Panel approves the inclusion of the maximum 


permissible recoverable cost for the Conversion Project at $6.231 million.  However, TGW is 


reminded that the cap for conversion costs as established in the CPCN Decision of May 18, 2006 


remains in place.  


 


4.4  Other Items in Rate Base 


 


Working Capital 


 


TGW states that its Working Capital consists of two components: Cash Working Capital, and Other 


Working Capital.  Cash Working Capital consists of amounts required for the cost of gas, operating 


and maintenance costs, municipal taxes, gas storage charges, income taxes, and various provincial 


taxes (Exhibit B‐2, p. 30).  These requirements are reduced by credit balances relating to customer 


deposits and employee withholdings (Exhibit B‐2, p. 31). 


 


TGW states that the significant component of Other Working Capital included in rate base is the 


natural gas or propane in storage TGW forecasts the expected mid‐year 2008 propane storage 


value to be $1.6 million which will be replaced with natural gas storage.  TGW forecasts the 


combined propane/natural gas storage working capital value for mid‐year 2009 to be $1.2 million 


(Exhibit B‐1, p. 16) 







29 
 
 


 


 


($000)  Mid‐year 2009  Mid‐year 2008 


Cash Working Capital  79.7 128.7


Customer Deposits  (144.1) (128.8)


Employee Withholdings  (19.5) (19.2)


  (83.8) (19.4)


Materials and CWIP  17.1 17.1


Propane in Storage  495.9 1,564.2


Natural Gas in Storage  666.9


Line Pack  18.1


Total Working Capital  1,101.2 1,512.1


(Source: Exhibit B‐2, Schedule 12.2) 


 


BCOAPO makes no comment on TGW’s working capital. 


 


Commission Determination 


 


The Commission Panel accepts TGW’s 2009 forecast mid‐year rate base of $38,816,000 
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5.0  REVENUE FORECAST 


 


5.1  Revenue at Existing Rates 


 


TGW states that its 2009 revenue forecast for each customer class is developed from the total 


energy forecast and the current rates, which came into effect July 1, 2008, and provides the 


following Table: 


 


 


(Exhibit B‐1, p.34) 


 


5.2  Other Revenue 


 


Other revenue from various sources is estimated at $30,500.  (Exhibit B‐1, p. 34) 


 


BCOAPO makes no comment on TGW’s revenue forecast. 


 


Commission Determination 


 


For the purposes of this Application, the Commission Panel accepts the forecasted revenues for 


TGW as set out in the Application. 
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6.0  COST OF GAS 


 


6.1  Methodology 


 


TGW states that, given the transitional nature of 2009, it has made several assumptions concerning 


the mix of propane/natural gas that will be consumed over the year.  Depending on the completion 


date of the pipeline and the subsequent conversion of appliances in Whistler, the mix may change 


and so, there is a certain amount of uncertainty in the projections and the resulting costs to TGW.  


TGW’s forecast “mix” varies between 100 percent propane (Jan 1 to Mar 31) to 100 percent 


Natural Gas (Jul 1 to Jul 31).  TGW states that the associated price risk management plan has been 


approved by the Commission in Letter L‐21‐08 as has the propane supply contract extension by 


Order E‐03‐07.  The management of gas supplies for TGW will continue to be administered by TGI.  


A management fee payable to TGI is built into the cost of gas projections (Exhibit B‐1, p. 37‐38).   


 


TGW anticipates that in connection with filing its 2010 RRA, it will seek Commission approval of 


complete amalgamation of the TGW and TGI natural gas supply portfolios with the result that, if 


approved, TGW’s gas cost recovery rates would be the same as those of TGI.  (Exhibit B‐1, p. 40) 


 


TGW states that it developed the price of propane in this Application based upon an average of 50 


percent NYMEX West Texas Intermediate (“WTI”) Light Sweet Crude Oil futures and 50 percent 


NYMEX Mt. Belvieu Propane futures, while for natural gas, it used the TGI natural gas supply 


portfolio to determine the price forecast (Exhibit B‐1, p. 41 and Schedule 15.3, p. 106).   


 


TGW expects, on the basis of current assumptions regarding the timing of completion of the 


Whistler Pipeline and of the Whistler Conversion project, that it will under‐recover the incurred 


cost of propane and that the deferral account will build during the first half of 2009.  Conversely, 


after the conversion to natural gas, the expectation is that there will be over‐recovery with the 


result that the deferral account will be amortized by the end of 2009 (Exhibit B‐1, p. 42). 
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For 2009, the forecast cost of gas is $11.54 million (based on forecast sales volume); this equates to 


an average unit cost of gas of $15.437 per GJ.  TGW seeks Commission approval of the 2009 


forecast cost of gas and the establishment of an Approved Cost of Gas unit rate for rate setting 


purposes effective January 1, 2009 (Exhibit B‐1, p. 42). 


 


6.2  Gas Supply Management  


 


TGW seeks Commission approval for TGI to manage TGW’s gas supply requirements for the 2008‐


2009 natural gas contracting year and for TGI to manage TGW’s natural gas supply requirements 


from November 1, 2009 onwards.  In addition, TGW also request approval for TGI to incorporate 


and identify the forecast TGW natural gas supply requirements for the 2009‐2010 gas contracting 


year in TGI’s 2009 Price Risk Management Plan and 2009 Midstream Annual Contracting Plan.  


Furthermore, TGW proposes that TGW’s cost of gas be determine by allocating the actual cost of 


natural gas volumes provided to TGW based on the monthly average actual cost of gas, including 


midstream costs, within TGI’s gas supply portfolio (Exhibit B‐1, p. 40).   


 


TGW seeks Commission approval to discontinue the submission of a separate price risk 


management and supplier contracts as of November 1, 2009, relying on service to be provided by 


TGI.  The TGI gas portfolio would continue to be examined by the Commission (Exhibit B‐1, p. 43). 


 


Commission Determination 


 
The Commission Panel approves the following: 


(a) the management by TGI of the natural gas supply requirements of TGW during the 2008‐
2009 gas contracting year together with an allocation of the actual incurred cost of the 
natural gas volumes provided to TGW, including midstream costs; 


(b) the continued management by TGI of the natural gas requirements of TGW from November 
1, 2009 onwards, upon substantially the same terms as above in (a); 


(c) complete amalgamation of the TGW and TGI gas portfolios in 2010 as set out in the 
Application, including the discontinuance of the requirement to submit a separate price risk 
management and supplier contracts; and 


(d) TGW’s 2009 forecast cost of gas.  
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6.3  Unbundled Rates Proposal 


 


TGW proposes to retain a bundled rate structure throughout 2009 and to change to unbundled 


rates, commencing January 1, 2010 when the actual costs of the Whistler Pipeline and the Whistler 


Conversion project are known.  In Order G‐172‐06 the Commission had asked TGW to consider 


unbundling its rates in the context of this proceeding (Exhibit B‐1, p. 2).  


 


Commission Determination 


 


The Commission Panel directs TGW to establish unbundled rates upon the later of January 1, 2010 


or completion of the Whistler Conversion project. 
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7.0  OPERATIONS, MAINTENANCE AND ADMINISTRATION 


 


7.1  O&M 


 


TGW states that its operating and maintenance expenses are comprised of direct and shared 


services expenses, with direct expenses being related to tasks performed by TGW employees in 


operating and maintaining the system, including rail car unloading, line locates, cathodic 


measurement, leak surveys, reading meters for customer billing, credit card collection and sales 


related activities, and shared service expenses being comprised of administrative and support 


services performed by TGVI centrally for TGW (Exhibit B‐1, p. 44). 


 


7.2  Shared Services 


 


TGW states that shared services are performed centrally within the Terasen Group and consist of 


administrative and support services.  As with all shared services, there must be an appropriate 


allocation among the beneficiaries of the centrally provided work effort.  However, in the case of 


TGW, the allocation of shared services was fixed at $200,000 as part of the 1999 Negotiated 


Settlement and has been held at that level since, subject to an annual increase for inflation as 


reflected in the Consumer Price Index.  The Application sets out the various components of the 


shared services that are received, including customer care, finance and regulatory affairs, 


operations governance and support, and president’s office.  These services are provided to TGW by 


TGVI under a Shared Services agreement.  Similarly, TGVI receives services from TGI under a 


separate Shared Services agreement (Exhibit B‐1, p. 45). 


 


TGW projects shared services expense to be $244,800 for 2009.   
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7.3  Transportation 


 


The proposed Transportation Charge for 2009 is forecast to be $2.05 million as set out in Schedule 


20 of the Application (Exhibit B‐1, p. 112).  The history and methodology for calculating the Design 


Day Demand is explained in the Application.  (Exhibit B‐1, p. 47)    


 


7.4  Cost of Own Use Gas 


 


TGW stated that the primary own gas use is for propane vaporization and fluctuations in the cost 


of own use gas in operating and maintenance costs have been caused by the volatility of propane 


commodity costs, but that for 2009 it expected own use gas to decline about 40 percent as the 


result of the conversion of the system from propane to natural gas.  Once the system is fully 


converted to natural gas, own use gas for propane vaporization will no longer be needed 


(Exhibit B‐3, BCUC 1.20.1). 


 


Commission Determination 


 


The Commission Panel approves the cost forecasts in the Application for: 


 
(a) operations, maintenance and administration; 


(b) transportation charges; and 


(c) cost of own use gas. 
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8.0   TAXES  


 


8.1  Income Taxes 


 


TGW states that it uses the taxes payable method to account for income taxes.  In 2009 there is no 


taxable income, although there is a recovery of prior year income taxes as a result of the loss 


carryback.  Two major items in 2009 will have major income tax implications in 2009 and future 


years.  These include the capital contribution to TGVI and the 2009 costs for retrofitting customer 


appliances from propane to natural gas (Exhibit B‐1, p. 48; Exhibit B‐2, Schedule 1.1).   


 


Regarding the former, Terasen is of the view that treating the contribution as an eligible Capital 


Expenditure is conservative and is the position taken for filing the 2009 rates.  However, it also 


believes that a more favourable tax treatment interpretation is available.  It is seeking CRA views 


on this before reflecting such potential benefits in customer rates.  If the CRA determines that a 


more favourable view is appropriate, the impact of the change will be recorded in a deferral 


account and will be dealt with in TGW’s next revenue requirements.  


 


With respect to the latter, TGW has treated these costs as deductible when incurred.  It is seeking 


CRA views on the subject.  If the CRA does not agree with TGW’s treatment, TGW will seek deferral 


of any additional tax expense.  TGW does not believe this issue will have a significant impact on 


customer rates in any one year (Exhibit B‐1, pp. 48‐49). 


 


8.2  Property Taxes 


 


TGW states that property taxes are levied on it by Provincial, Municipal, and other local 


governments and forecasts that property tax expense in 2009 will be $369,100 (Exhibit B‐2, 


Schedule 17).  
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TGW describes the Property Taxes it pays in section 8.2 of its Application and states that Property 


Taxes are levied against it by various levels of government, including General Municipal, the 


Regional District, the Hospital District, and School Boards.  


 


TGW states that it pays two types of property tax: 


 


• The 1 percent tax in lieu of general municipal taxes (“1 percent tax”) is calculated by 
multiplying the amount of revenues collected within municipal boundaries for gas 
consumed by 1 percent.  Payments of the 1 percent Tax to RMOW are lagged by 2 years 
relative to increases and decreases in revenues as required in provisions of the Local 
Government Act; and  


• General, School, and Other where for 2009 assessed values are estimated using 2008 actual 
assessments for land and improvements, including pipeline related market value changes in 
land, and increased costs of construction materials and labour costs. 


 


The two most significant properties subject to property taxes in Whistler are: 


• the propane plant, and 


• the distribution pipeline.  (Exhibit B‐1, pp. 49‐50)   
 


TGW commented on the potential reduction in property taxes after the elimination of the Propane 


Plant in 2009, and noted that Property taxes are based on property valuations at July 1st of the 


prior year to the roll, assuming the state and condition of the property at October 31st, and stated 


that the 2009 property tax will be based on “market” property values at July 1, 2008, and on the 


assumption that the state and condition of the property at October 31st, 2008 will continue. 


TGW stated that it will not see reductions in the property taxes as a result of the decommissioning 


of the plant until 2011, and that as the Propane Plant was in operation on October 31st, 2008 there 


will be no reduction in the 2009 Tax Year related to the Propane Plant (Exhibit B‐3, BCUC 1.24.2). 


 


Commission Determination 


 


The Commission Panel approves the cost forecasts in the Application. 
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9.0  CAPITAL STRUCTURE AND RATE OF RETURN 


 


9.1  Proposal 


 


TGW seeks approval for a capital structure comprising a common equity component of 40 percent 


and a return on equity (“ROE”) at 75 basis points greater than the benchmark low‐risk utility return, 


stating that “The Companies (sic) believe that this capital structure and ROE is (sic) fair to 


customers and shareholders” (Exhibit B‐1, p, 51). 


 


In TGW’s 2005 RRA the Commission had approved a common equity component of 35 percent and 


a ROE at 60 basis points greater than the benchmark low‐risk utility return. 


 


9.2  Capital Structure and Financing 


 


TGW presents the following summary of its mid‐year capital structure, cost of capital and weighted 


average cost of capital (“WACC”): 


 


Source  ($000)  Percentage  Cost  WACC 


Unfunded Debt  9,240.3  23.81%  5.10%  1.21% 


Long Term Debt  14,049.3  36.19%  5.93%  2.15% 


Common Equity  15,526.4  40.00%  9.37%  3.75% 


Total  38,816.0  100.00%    7.11% 


(Source Exhibit B‐2, Schedule 4) 


 


TGW states that its Amended Application does not reflect the recently issued Commission Order 


L‐55‐08 setting the allowed ROE of 8.47 percent for a benchmark low‐risk utility in 2009 (Exhibit B‐


2, p. 1). 
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9.3  Cost of Debt 


 


TGW states that its long term debt currently comprises an $8 million inter‐company loan from 


Terasen Inc, with an effective interest rate of 4.90 percent, which will expire on May 31, 2009.  


TGW states that it intends to refinance this loan on maturity with another inter‐company loan, and 


that on or around July 1, 2009, it will take out an additional inter‐company loan in the amount of 


$12 million to finance its capital contribution requirement for the Whistler Pipeline and the 


associated conversion costs.  The timing of the $12 million loan will be dictated by the actual timing 


of the Whistler Conversion project. 


 


TGW is of the view that it is appropriate to consider the 2010 rate base when determining the 


incremental long term debt requirements reflecting the transitional nature of 2009, and estimates 


that its mid‐year rate base in 2010 will be approximately $45 million, reflecting a full year of the 


capital contribution and conversion costs, and that with long term debt of $20 million, it is 


targeting a capital structure for 2010 that will comprise short term debt in the range of 15 percent 


to 16 percent, long term debt in the 44 percent to 45 percent range, and an equity component of 


40 percent (Exhibit B‐1, p. 51).  


 


TGW stated that if the companies were merged, i.e. there were to be a single ROE and capital 


structure for a combined TGVI or TGI, then the resulting ROE and capital structure for the 


combined entity would be, at a high level, approximately equal to the weighted average of the 


ROEs and capital structures of the individual utilities (Exhibit B‐4, BCOAPO 1.8.b). 


 


For the purpose of this Application, TGI states that it has assumed that the $20 million Long Term 


Debt entered into in 2009 will be for a 10 year term at an effective interest rate of 6.25 percent.  It 


also assumed that the actual interest rates will be determined at the time(s) the inter‐company 


loans are entered into in 2009 and will be based on the then prevailing market conditions; these 


conditions may give rise to rates that vary from the estimates included in the Application (Exhibit 


B‐1, p. 51). 
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TGW stated that it did not believe that it would be cheaper to acquire financing from a third party 


lender, noting that if it were to obtain a loan from a third party, it would incur legal fees, agency 


fees and rating agency fees, which are either minimized or avoided through the inter‐company loan 


structure, as a result of which it expected the loan from Terasen Inc. to be more cost‐effective 


(Exhibit B‐4, BCOAPO 1.6.1).  TGW also stated that its parent company does not directly allocate 


legal, agency, or rating agency fees to it.  (Exhibit B‐4, BCOAPO 2.6.0) 


 


9.4  Return on Equity 


 


TGW includes as Attachment 2 to its Application the evidence of Ms. McShane, president of Foster 


Associates, the purpose of which is to assess the reasonableness of TGW’s proposed capital 


structure and to recommend an equity risk premium relative to that of the Commission’s 


benchmark low risk utility ROE.  Ms. McShane states that her assessment of TGW’s proposals relies 


on the approach that has been adopted by the Commission, and that the proposed capital 


structure and equity risk premium for TGW should: 


• respect the stand‐alone principle; 


• be consistent with TGW’s business risks; and 


• notionally allow TGW to access the capital markets on reasonable terms and 
conditions. 


 


In addition, the assessment in her opinion accepts as a given the Commission’s benchmark low risk 


utility ROE and automatic adjustment mechanism adopted in Order G‐14‐06 as a point of departure 


(Exhibit B‐1, Attachment 2, p. 3). 


 
Business Risk of TGW 


 


Ms. McShane characterizes TGW as a small distribution company serving the municipal area of 


Whistler, which is committing significant new capital (relative to its size) to convert its system (from 


propane to natural gas) which is expected to cause the rate base to double between 2007 and 


2009. 
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Ms. McShane states that a small utility cannot diversify its risks to the same extent as larger utilities 


whose assets, geography and economic bases are less concentrated, with the result that negative 


events are likely to have greater impact on the earnings or viability of a smaller company.  The 


impact of smaller size for rated utilities is frequently exhibited in lower debt ratings for these 


companies despite financial parameters that are stronger than their larger peers.  (Exhibit B‐1, 


Attachment 2, pp. 4‐5) 


 


Ms. McShane considers TGW’s customer base and notes that its deliveries are largely to the 


commercial sector, and that its delivery margin is also derived largely from that sector.  The 


economic base of Whistler is largely focused on tourism, nine of TGW’s largest ten customers are 


either condominium developments or resort‐style hotels, and all current commercial development 


in Whistler is related directly, or indirectly, to tourism.  Whistler is considered a prime tourist 


destination, with a positive economic outlook, particularly in light of the upcoming 2010 Winter 


Olympics and the potential to garner significant benefits from Chinese tourism over the longer 


term.  Nevertheless, Ms. McShane observes that tourism is a cyclical industry, whose fortunes are 


dependent on the availability of discretionary income, and thus on the economic strength of the 


markets from which it draws revenues.  It is also dependent on weather, exchange rates, cost of 


travel, and other external factors over which the industry has no control.  The long‐term viability of 


Whistler, as with any tourist destination, will be a function of its appeal compared to alternatives.  


(Exhibit B‐1, Attachment 2, pp. 6‐7) 


 


Ms. McShane states that “the concentration of TGW’s service area in a single cyclical and highly 


competitive industry which is subject to the impact of a number of exogenous factors creates 


uncertainty with respect to long‐term natural gas demand” (Exhibit B‐1, Attachment 2, p. 7). 


 


Ms. McShane states that long‐term demand uncertainty also arises from the focus in Whistler on 


limiting future growth and reducing reliance on fossil fuels, consistent with a plan for Whistler to 


the year 2020 and beyond encompassing social, economic and environmental objectives (“Whistler 


2020”).   
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Ms. McShane addresses load growth and states that in the absence of NGV demand, load growth in 


the near term will be well below the levels forecast in the 2008 Resource Plan, and that over the 


remainder of the planning period (2012‐2028), demand is forecast to decline slightly as commercial 


customers convert to ground‐source heat pump (GSHP) systems, offsetting overall customer 


growth.  (Exhibit B‐1, Attachment 2, p. 7) 


 


Ms. Mc Shane notes that a number of lodges have installed electric boilers in order to take 


advantage of lower BC Hydro rates.  They use propane (and natural gas upon system conversion) 


either as a back‐up or for fireplace and cook‐top load only.  While she states that following 


conversion, natural gas is expected to be more competitive with electricity than propane, both 


from a pricing and environmental policy perspective, she expects that competitive challenges with 


electricity will continue after the conversion of the system.  (Exhibit B‐1, Attachment 2, p. 8)   


 


Ms. McShane expects natural gas to remain competitively challenged with electricity based on 


forecasts of natural gas commodity prices, but states that the outlook is complicated by uncertainty 


related to government initiatives to discourage the use of all fossil fuels, including natural gas, 


citing the Carbon Tax Act, effective July 1, 2008, which applies to the retail purchase or use in 


British Columbia of all fossil fuels, including natural gas and which will add $0.50 per GJ to the cost 


of natural gas in the first year, rising to $1.50/GJ in the third year of implementation. (Exhibit B‐1, 


Attachment 2, pp. 8‐9) 


 


Ms. McShane considers the uncertainty around the future price of natural gas, and states that:  


 
“Given the change and volatility in price, there is a risk that actual prices could 
exceed the forecast by a significant margin.  Moreover, the observed change in the 
level and volatility of gas prices exposes TGW to uncertainty with respect to future 
demand/customer usage.  With respect to supply risks, while TGW’s supply risks 
are expected to be lower as a natural gas distribution system than as a piped 
propane system, they will remain higher than those of the typical local distribution 
company (“LDC”).  TGW, like TGVI, will be dependent on a single pipeline system 
that traverses rugged terrain and incorporates numerous stream crossings.”  
(Exhibit B‐1, Attachment 2, p. 9) 
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Ms. McShane examines TGW specifically and notes that its rate structure is characterized by lesser 


assurance of recovery of its fixed costs through a fixed charge than the typical LDC.  As rates for all 


customer classes are currently designed, approximately 7.5 percent of fixed costs (delivery margin) 


are recovered through a basic charge or a demand charge.  In comparison, approximately 30 


percent of TGVI’s fixed costs are recovered through a basic charge or a demand charge.  (Exhibit 


B‐1, Attachment 2, pp. 9‐10) 


 


In summary, Ms. McShane considers that having a less diverse customer base and a greater 


exposure to competitive factors exposes TGW to higher business risks than the large mature gas 


utilities in Canada (such as TGI, ATCO Gas in Alberta, and Enbridge Gas and Union Gas in Ontario), 


which she contends should translate into a higher required common equity ratio and/or a higher 


common equity return (Exhibit B‐1, Attachment 2, p. 10). 


 


TGW addressed the additional risks associated with the delivery of natural gas service that are not 


associated with propane service, and stated that: 


 
“With respect to the regulatory/business risks of operating a propane system versus 
a natural gas system, the risks of the former are higher.  Thus, had TGW not 
proposed to convert the system, the appropriate common equity ratio and/or 
equity risk premium would have been higher than that for an operating natural gas 
distribution system. 
 
“There are, however, risks associated with the construction of the natural gas 
system that were not considered in the analysis presented in the CPCN application, 
specifically the risks of cost overruns that may accrue to the shareholder as a result 
of the imposition of the cost cap and sharing mechanism in the order granting a 
CPCN.  The capital structure and risk premium that have been recommended by Ms. 
McShane have not factored in those risks, but have focused solely on the business 
risks associated with an operating distribution system, and the implicit assumption 
that the utility would have the opportunity to recover all prudently incurred costs.  
All things equal, these additional business risks would directionally suggest a further 
increase in the risk premium for TGW.”  (Exhibit B‐3, BCUC 1.35.2) 
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Deferred Charges 


 


TGW stated that its business risk analysis and proposed capital structure and risk premium were 


based on the risks associated with operating its system and was premised on the continuation of 


the previously approved deferral accounts for interest rates, property taxes and sales margins 


differentials and the GCRA.  If the Commission were to decline to adopt the four new requested 


accounts, or were to decline to continue the accounts for which TGW seeks continuation, the risks 


would be higher in the short‐term due to the increased uncertainty around TGW’s ability to earn its 


allowed return in the years those costs are incurred due to the difficulty in forecasting those costs.  


The longer term regulatory risks would likely be perceived as higher because a decision not to allow 


those accounts would be viewed as a departure from previous practice.  All things equal, the 


increase in short term and longer term risks associated with requested new deferral accounts, and 


the existing accounts for which continuation is sought, not being in place would directionally 


suggest a further increase in the risk premium for TGW (Exhibit B‐3, BCUC 1.34.2). 


 


TGW stated that:  


 
“While it is impossible to accurately isolate and measure the return requirement of a 
single risk element, the BCUC has ascribed a value of 10 basis points to the existence 
of TGI’s and PNG’s [Pacific Northern Gas] RSAMs, which include the impact of both 
weather and decline in customer usage by weather‐sensitive customers.  Similar 
values have been attributed to decoupling mechanisms by the public utility 
commissions in the U.S. (states of Illinois and New York).  Since TGW’s mechanism 
only accounts for declines in customer usage, the impact on the ROE for the 
mitigation of short‐term risks would be less than 10 basis points.  However, unless a 
third party such as the government is prepared to backstop the revenue 
requirements it would be impossible to fully mitigate the risk associated with lower 
average use.”  (Exhibit B‐4, BCOAPO 1.13.b) 


 


Capital Structure 


 


Ms. McShane addresses TGW’s proposal for a deemed common equity ratio of 40 percent and 


states that TGW is too small to have its debt rated by the debt rating agencies or its capital 


structure directly “tested” by the capital markets, as are all smaller gas and electric utilities that 


would be of reasonably comparable business risk to TGW.  Nevertheless, Ms. McShane states that 
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the allowed capital structures of other Canadian utilities in a similar business risk class to TGW 


provide a basis for assessing the reasonableness of TGW’s proposed 40 percent common equity 


ratio and sets out the table below which indicates that TGW’s proposed 40 percent equity ratio is in 


line with those allowed smaller (approximately $500 million of rate base and less) electric and gas 


distribution utilities in Canada. 


 


(Exhibit B‐1, Attachment 2, p. 11) 


 


In addition TGW stated that the Commission established a 36 percent equity ratio for the Fort St. 


John/Dawson Creek and Tumbler Ridge divisions of Pacific Northern Gas, and that in 2006, its final 


year before amalgamating with TGI, Terasen Gas (Squamish) Inc. had a deemed capital structure 


containing 40 percent equity (Exhibit B‐3, BCUC 1.36.1). 


 


Return on Equity 


 


Ms. McShane states that the quantification of the incremental equity risk premium required for 


TGW requires professional judgment, since available market data for utilities that are directly 


comparable to TGW do not exist’ and that, in her judgment, to equate TGW to the benchmark low 


risk utility, an allowed common equity ratio in the range of 45‐50 percent would be required.  


Ms. McShane considers that the difference between a required 45‐50 percent equity ratio and the 


proposed 40 percent common equity ratios can be translated into a differential in ROE by applying 
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capital structure theory, which is based on the following premises: 


 


• that the overall cost of capital for a firm is primarily a function of business risk; 


• the issuance of debt, which carries fixed costs which must be paid before the equity 
shareholder receives any return, increases the potential variability of the equity 
shareholder’s return.  Thus, as the debt ratio rises, the cost of equity rises. 


(Exhibit B‐1, Attachment 2, p. 12)  


 


Ms. McShane states that an increase in financial risk will be accompanied by an increase in the cost 


of equity, and that the amount by which the cost of common equity increases for a given increase 


in the debt ratio can be estimated under each of the two theories: 


 
• the cost of capital remains unchanged as the capital structure changes; and  


• the cost of capital declines as the percentage of debt in the capital structure increases. 


(Exhibit B‐1, Attachment 2, p. 13) 


 


Ms. McShane calculates that using the first theory (no change in cost of capital as the equity ratio 


declines), the difference in the proposed equity ratio of 40 percent and an equity ratio of 47.5 


percent translates into an increase in the required ROE of approximately 80 basis points, while 


using the second theory (cost of capital declines as the equity ratio declines), the difference in a 


common equity ratio of 40 percent and a common equity ratio of 47.5 percent translates into an 


increase in the required ROE of approximately 40 basis points.  Since both theories have merit, it is 


reasonable to give weight to both.  Based on both, the increase in the ROE is in the range of 40‐80 


basis points.  (Exhibit B‐1, Attachment 2, p. 14) 


 


Ms. McShane considers an alternative approach to estimating the incremental ROE by having 


reference to the studies on small size by Ibbotson Associates Inc. which have attempted to quantify 


the impact of a firm’s small size on the required return by an analysis of the relationship between 


betas and historic returns for companies of different sizes, and whose analyses indicate that the 


betas of Micro‐Cap stocks have been approximately 0.33 higher than those of Mid‐Cap stocks.  


Ms. McShane calculates that an incremental beta of 0.33, when applied to a market risk premium 
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of 5.8 percent, as determined by the BCUC in Order G‐14‐06, supports an incremental equity risk 


premium of about 190 basis points for a company, such as TGW, (5.8 percent x 0.33), which she 


reduces by 50 basis points to reflect the fact that a portion of the 190 basis point risk premium 


would be already compensated for in TGW’s proposed higher common equity ratio.  (Exhibit B‐1, 


Attachment 2, pp. 14‐15) 


 


Ms. McShane states that the remaining differential return of 140 basis points represents an 


alternative estimate of the required incremental risk premium for TGW relative to the low risk 


benchmark utility ROE, and summarizes as follows:  


 
“While it is not possible to pinpoint the equity return differential that an investor 
would require to commit capital to TGW (at the proposed 40 percent common 
equity ratio) relative to the low risk benchmark utility, the above analyses 
demonstrate that an incremental equity risk premium of no less than 65 basis 
points is warranted, with an upper end of the range at 140 basis points.  In my 
judgment, a 75 basis point incremental risk premium for TGW is reasonable.  A 75 
basis point incremental equity risk premium in conjunction with the 40 percent 
equity ratio slightly reduces TGW’s total “business risk compensation” (equity ratio 
plus equity return) relative to TGVI compared to what has historically been allowed 
by the BCUC” (Exhibit B‐1, Attachment 2, p. 16). 


 


Other Metrics 


 


Ms. McShane states that pre‐tax interest coverage is one measure of the ability to attract debt 


capital and of financial integrity, and calculates the indicated pre‐tax interest coverage ratio for 


TGW to be 2.5 times using: 


 


• an embedded cost of debt for TGW of 6.0 percent; 


• the proposed 40 percent common equity ratio; 


• a return on equity of 9.32 percent; and  


• a corporate income tax rate (combined federal and provincial) of 31 percent. 
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Ms. McShane states that 2.5 times pre‐tax interest coverage ratio is higher than the average 


interest coverage ratio maintained by Canadian gas distributors with rated debt, but similar to that 


of rated regulated entities generally (Exhibit B‐1, Attachment 2, p. 17). 


 


BCOAPO addresses TGW’s proposed ROE and capital structure and states that the impact on the 


2009 revenue requirement of these proposals is to increase the 2009 revenue requirement by 


$124,000 relative to the baseline case of a 60 basis point equity premium and a 35 percent equity 


component in capital structure as currently approved for TGW.  (BCOAPO Argument, para. 8)  


 


BCOAPO addresses a number of issues surrounding business risk capital structure and ROE.  


Concerning business risk it considers RSAM and submits “BCOAPO does not understand why TGW 


would apply for an increase in risk premium and, at the same time, not apply for a regulatory 


instrument that would reduce its risk and that has been approved for its related utilities.”  


(BCOAPO Argument, para. 21)  


 


BCOAPO notes TGW’s statement that the regulatory/business risks of operating a propane system 


are higher than for a natural gas system and wonders, if that is indeed the case, “why a just and 


reasonable ROE and equity thickness for a propane system need to both be increased when it is 


converted to a natural gas system” (BCOAPO Argument, para. 27). 


 


BCOAPO addresses the possible cost overruns on the conversion that TGW is facing and notes the 


increased costs in the amended Application above the cap, the deferral proposed, the update to 


cost estimates, and the suggestion that TGW may decide to try to recover overruns.  As such, 


BCOAPO submits that TGW should absorb all cost overrun risk if it wishes to obtain a higher ROE 


and thicker equity.  (BCOAPO Argument, para. 28) 


 


BCOAPO notes TGW’s statement that it will determine whether to seek recovery of conversion 


costs in excess of $6.231 million once the full extent of the conversion costs is known.  BCOAPO 


submits that this risk does not appear to be in any sense similar to the project‐specific cost overrun 


risk that a private, unregulated price‐taking firm would face, and submits that the existing thickness 


and equity risk premium are more than sufficiently generous, “especially since TGW does not 
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expect to absorb this one‐time conversion cost risk” (BCOAPO Argument, paras. 28‐32). 


 


So far as TGW’s proposed capital structure and ROE are concerned BCOAPO relies on TGW’s 


response to BCOAPO IR 2.18.5 which asked for information regarding the last ten cases in which 


Ms. McShane provided ROE and/or capital structure on behalf of a Canadian utility, and whose 


response provided the requested information for the last thirteen such cases.  


 


BCOAPO states that in eleven of the thirteen cases provided, it compared Ms. McShane’s 


recommended ROE with the regulatory outcome and submits that in only two of them were the 


approved ROE equal to Ms. McShane’s recommendation while in the other nine cases, the 


regulatory outcome was for a lower ROE than Ms. McShane recommended.  (BCOAPO Argument, 


para. 12)  


 


Similarly, BCOAPO notes that in nine of the cases Ms. McShane made recommendations with 


respect to capital structure and that in one case, the regulator determined a higher equity 


thickness was required than Ms. McShane recommended, in three cases the regulator accepted 


Ms. McShane’s recommendations, in four cases the regulator determined a lower equity thickness 


than Ms. McShane recommended was appropriate, and in one case the outcome was unknown.  


(BCOAPO Argument, paras. 17, 18) 


 


BCOAPO therefore submits that the evidence indicates that Ms. McShane’s ROE recommendations 


should be taken as an upper limit rather than an unbiased estimate of the appropriate ROE.  


(BCOAPO Argument, para. 16)  


 


While BCOAPO accepts that there can be some trade‐off between equity thickness adjustments 


and ROE adjustments, we note that in the cases in which Ms. McShane made recommendations 


with respect to both capital structure and ROE, in four of these cases the approved ROE and the 


approved equity thickness were both lower than the McShane recommendations.  BCOAPO further 


notes that in only one of the cases were Ms. McShane’s capital structure and ROE 


recommendations both accepted.”  (BCOAPO Argument, paras. 11‐19) 
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In Reply, TGW describes BCOAPO as purporting to conduct “a quasi‐empirical analysis of Ms. 


McShane's expert evidence in other proceedings”, from which it extrapolated that Ms. McShane's 


ROE and capital structure evidence in this proceeding should be regarded as an "upper limit rather 


than an unbiased estimate” of the appropriate outcome, and submits that “BCOAPO's 


extrapolation is flawed and not instructive.”  In summary, TGW submits that the evidentiary record 


is simply insufficient to support the type of extrapolation being advanced by BCOAPO.  The 


extrapolation is meaningless without an understanding of (1) whether the regulator chose a 


different combination of ROE and capital structure than originally proposed but ended up in 


virtually the same place in terms of the utility's overall cost of capital; (2) the extent to which the 


recommendations and the decisions are different because of changes in the underlying forecasts of 


long Canada bond yields between the time of the testimony and the time of the decision—resulting 


in an overstatement of the differential between recommendation and decision; and (3) whether 


the difference is due to a divergence of opinion between Ms. McShane and the regulator as to the 


benchmark return at the time, which is not pertinent to this proceeding (TGW Reply paras. 8‐14).  


 


TGW discusses business risk and submits that its SMDA still provides a measure of weather related 


risk mitigation.  


 


TGW addresses the risk associated with operating a natural gas system being lower than for a 


propane utility, and submits that TGW’s current ROE and capital structure are adequate.  It notes 


that Ms. McShane's evidence supports the proposed ROE and capital structure and focuses on the 


business risks associated with operating a natural gas distribution system.  TGW submits that if it 


were a propane utility its appropriate ROE would be higher than the one it proposed (TGW Reply 


para. 15).  


 


TGW addresses BCOAPO’s submission that it “should absorb all cost overrun risk if it wishes to 


obtain a higher ROE and thicker equity", and states that Ms. McShane's evidence assumes that 


TGW would have the opportunity to recover all prudently incurred costs, with the import of this 


assumption being that, should any risk exist above the recovery of conversion cost overruns,  
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“[a]ll things equal, these additional business risks would directionally suggest a further increase in 


the risk premium for TGW [beyond the proposed risk premium]” [Emphasis in original.] 


(TGW Reply para. 23).  


 


Commission Determination 


 


The Commission Panel will first address TGW’s business risk, its appropriate capital structure, and 


the appropriate premium over the benchmark low risk utility ROE. 


 


The Commission Panel notes that while TGW’s response to BCUC IR 1.35.2 spoke of the 


regulatory/business risks of operating a propane system being higher than operating a natural gas 


system, Ms. McShane’s evidence addressed supply risks which she expected to be lower as a 


natural gas distribution system than as a piped propane system, but to remain higher than those of 


the typical LDC. 


 


In its Reasons for Decision attached to Order G‐14‐06, the Commission found that the Applicant 


and Intervenors broadly agreed on the definition of business risk to a benchmark low‐risk utility, 


namely that investment risk comprises the sum of business risk, financial risk, and regulatory risk. 


 


Business risk is the risk that the utility will not be able to earn a return on its capital or of its capital.  


Dr. Booth summarized those elements that constitute business risk as: 


 
“…stemming from uncertainty in the demand for the firm’s product resulting, for 
example, from changes in the economy, the actions of competitors, and the 
possibility of product obsolescence.  This demand uncertainty is compounded by 
the method used by the firm and the uncertainty in the firms’ cost structure, 
caused, for example, by uncertain input costs, like those for labour or critical raw 
or semi‐manufactured materials.  Financial risk is measured through the debt 
equity ratio of a utility.  Regulatory risks are those that might arise from regulatory 
lag, from disallowed operating or capital costs or from punitive awards” (G‐14‐06, 
p. 17). 
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The Commission Panel notes that the risk that the utility will not be able to earn a return on its 


capital is generally considered to be a short‐term risk while the risk that the utility will not be able 


to earn a return of its capital is considered to be a long‐term risk.  The short‐term risk is considered 


to be mitigated by the approval by the Commission of various deferral accounts.  TGW’s deferral 


accounts are reviewed in Section 4.3 of these Reasons and the Commission Panel accepts the use 


of deferral accounts as proposed by TGW.  Accordingly the Commission Panel finds that no 


adjustment is necessary to TGW’s capital structure or ROE in this regard. 


 


So far as concerns the long‐term risk of earning a return of its capital, the Commission Panel 


accepts TGW’s arguments that its service area and customer base is concentrated in a single 


cyclical and highly competitive industry – tourism, and that it lacks the diversity of service area and 


customer base enjoyed by the benchmark low‐risk utility‐TGI. 


 


The Commission Panel finds that while TGW’s supply risk may be reduced following conversion, its 


business risk will have increased by virtue of the fact that its rate base will have doubled as a result 


of the conversion while its customer base remained largely unchanged. 


 


The Commission Panel also finds that TGW is exposed to business risk by virtue of the 


bonus/penalty condition in the CPCN which it accepted in 2006. 


 


For these reasons the Commission Panel agrees with TGW that a more suitable capital structure 


should comprise 40 percent common equity and 60 percent debt. 


 


Before addressing TGW’s ROE, the Commission Panel will address the submissions made by the 


BCOAPO in its Argument.  The Commission Panel has considered TGW’s response to BCOAPO IR 


2.16.5 and BCOAPO’s submissions in the matter of Ms. McShane’s recent “track record” and does 


not find them to be determinative largely for the reasons set out in TGW’s Reply.  


 


The Commission Panel finds no compelling reason to award TGW the same premium (75 bps) as it 


allowed TGVI in Order G‐14‐06 as it finds the business risks faced by TGVI to be greater than those 


faced by TGW.  The Commission Panel also notes TGW’s observation that as a propane utility its 
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ROE should be higher than as a natural gas utility.  The Commission Panel considers that a 


comparable utility can be found in Terasen Gas (Squamish) Inc. whose ROE after conversion from 


propane to natural gas was established at 50 bps over the benchmark ROE.   


 


Accordingly, the Commission Panel orders that the ROE for TGW be established at 50 bps over 


the benchmark low‐risk utility. 
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10.0  TARIFF MATTERS 


 


10.1  Refund Rider 


 


By Order G‐169‐08 dated November 13, 2008 the Commission established the current TGW  


customer rates inclusive of Rate Rider ‘A’ as interim and refundable, effective January 1, 2009 and 


that “differences between the 2009 interim rates inclusive of Rate Rider ‘A’ and the permanent 


rates that are determined by the Commission following consideration of this Application are 


subject to refund with interest at the average prime rate of TGW’s principal bank as set out in a 


Commission Order that establishes permanent rates” (Exhibit A‐3). 


 


TGW states that due to the limitations of its customer billing system, there could be billing issues 


with respect to the adjustment of customer accounts for the period that interim rates are in effect, 


and that, in order to avoid complex billing issues or a one‐time bill adjustment, it proposes to 


recover any potential difference between the interim rates and permanent rates by way of a rate 


rider.  TGW cites the Commission’s Order G‐27‐08 which approved this methodology for the 


treatment of differences between interim and permanent rates for the Terasen Gas Inc. ‐ Fort 


Nelson Service Area in its 2008 revenue requirements application (Exhibit B‐2, p. 6). 


 


Commission Determination 


 


The Commission Panel approves TGW’s request to recover any potential difference between 


interim rates and permanent rates by way of a rate rider. 


 


10.2  System Extension Test and Customer Connection Policies 


 


TGW states that by Order G‐152‐07 dated December 6, 2007, the Commission issued its decision 


approving TGI and TGVI’s application for System Extension and Customer Connection Policies, 


together with the proposal that it would be reasonable to retain the current policies for TGW while 


it remained a propane system, and to bring forward an application to review its policies after the  
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successful conversion and implementation of the natural gas system (the “System Extension 


Decision”). 


 


Although the conversion of the Whistler area from propane to natural gas is scheduled to be 


completed by the summer of 2009, TGW states that it is appropriate to harmonize its system 


extension and customer connection policies with those of TGI and TGVI as of January 1, 2009, and 


requests approval to adopt the following TGI‐TGVI system extension, customer connection and 


attachment policies, effective January 1, 2009: 


 
• Application Fee of $85 for new installations and $25 for existing installations; 


• Service Line Cost Allowance (“SLCA”) of $1,535 (other than duplex) and $3,070 (duplex); 


• Replace TGW Main Extension test (“MX test”) methodology with TGI ‐TGVI MX test 
methodology;  


• Maintain individual a Profitability Index (“PI”) of 1.0 ; and  


• Include incentives to install high efficiency gas appliances in the MX Test. 


(Exhibit B‐1, pp. 58‐63) 


 


(a)  Application Fee  


 


TGW states that it currently does not have an Application Fee for new or existing installations 


(Exhibit B‐1, p. 60).  An $85 Application Fee has been in place at TGI prior to 1996.  In 2006, TGW 


adopted TGI’s customer information system and incorporated a number of TGI’s customer related 


processes, including the process of setting up and activating a new customer account.  To promote 


consistency with TGI and TGVI, TGW states that it is reasonable for it to adopt an $85 Application 


Fee for new installations and a $25 fee for existing installations.  The Amended Application includes 


revenue collected from the proposed $85 Application Fee and the revenue collected through other 


customer rates is reduced accordingly (Exhibit B‐4, BCOAPO, 1.9.0). 
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(b)  Service Line Cost Allowance 


 


TGW states that it currently operates under the service connection policy that was used by TGVI 


prior to 2006 (Exhibit B‐1, p. 59) and seeks approval to adopt the TGI and TGVI SLCA of $1,535 


(other than duplex) and $3,070 (duplex).  The Application notes that TGW has not developed a 


specific SLCA based on its own costs or consumption.  TGW stated that its 2008 year‐to‐date (up to 


and including November 25, 2008) actual average service line cost was $1,705 (Exhibit B‐5, 


BCUC 2.43.2).   


 


TGW considers that applying the same SLCA across all service areas would streamline 


administration, provide consistency between the Terasen utilities and would be easier for 


customers and developers to understand.  TGW states that the proposed SLCA would also provide 


similar price signals and provide the same maximum Company contribution to a service line for 


new customers regardless of location.  Given that TGW installs about two or three main extensions 


annually, TGW submits that it is reasonable to adopt the TGI and TGVI SLCA (Exhibit B‐1, pp. 60‐61).   


 


(c)  Adopt TGI ‐TGVI Main Extension Test 


 
TGW states that its current MX test is a 15‐year discounted revenue requirements model that 


results in capital recovery of 30 percent to 40 percent over 15‐years while its proposed MX test is a 


20‐year Deferred Cash Flow MX test that results in 100 percent capital recovery over 20 years 


(Exhibit B‐1, p. 61).  TGW states that the proposed MX test is more stringent than its current MX 


test, and that new customers will make a greater contribution to existing fixed costs and this will 


benefit existing customers (Exhibit B‐5, BCUC 2.44.2).   


 


With respect to the System Extension Decision, TGW confirmed that it will update all Geo‐codes 


and MX test input parameters at the beginning of each year (Exhibit B‐5, BCUC 2.45.2).  TGW also 


stated that it will: i) update the consumption estimates in the TGW MX test to reflect TGW use–


per‐appliance; and ii) reflect in the TGW MX tests its experience of consumption “ramp‐up” in the 


early months of service (Exhibit B‐5, BCUC 2.45.3). 
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TGW stated that in order to integrate its data into the TGI/TGVI’s main extension and service line 


policies, approximately $54,000 of computer systems and equipment expenditures were required 


(Exhibit B‐5, BCUC 2.46.1).  The economic analysis of new TGW, TGI and TGVI, main extensions and 


service lines are currently performed in Surrey and will not be affected by TGW’s adoption of the 


TGI‐TGVI MX test (Exhibit B‐5, BCUC 2.44.3). 


 


(d)  Maintain an Individual Main Extension Profitability Index of 1.0 


 


TGW states that the System Extension Decision approved a threshold PI of 0.80 for individual main 


extensions and established an aggregate PI of 1.10 as the threshold for all main extensions 


completed on an annual basis (System Extension Decision, p. 36).  TGW proposes to maintain a PI 


threshold of 1.0 for each main extension and to evaluate the MX tests on an individual basis rather 


than on an aggregated basis.  TGW acknowledges that requiring a PI threshold of 1.0 for each main 


extension is not consistent with the TGI and TGVI methodology.  TGW installed two main 


extensions in 2006 and three main extensions in 2007.  It considers that a conservative approach is 


needed due to the small number of main extension installations expected  each year and the need 


to ensure that TGW main extensions remain economic on an aggregated basis (Exhibit B‐1, p. 61; 


Exhibit B‐3, BCUC 1.28.1). 


 


(e)  Incentives for High Efficiency Gas Appliances 


 
TGW requests Commission approval to provide incentives to install high efficiency gas appliances 


(Exhibit B‐1, p. 62).  TGI stated that under the TGI‐TGVI MX test; customers received a credit in the 


MX test if they installed high efficiency appliances (Exhibit B‐1, 62; Exhibit B‐3, BCUC 1.31.1).   


 


BCOAPO does not comment on TGW’s system extension proposals. 
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Commission Determination 


 


The Commission Panel approves TGW’s proposals. 


 


10.3  Access to Premises 


 


To ensure an efficient conversion process, TGW proposes changes to its Tariff, including section 6.5 


“Access to Premises”, section 7.2 “Reasons for Discontinuance,” and the definition of “Gas.”  The 


current, section 6.5 “Access to Premises” deals with repair and inspection rather than conversion: 


 


“6.5 Access to Premises ‐ The Company must have a right of entry to the Consumer's 
Premises.  The Consumer must provide free access to its Premises at all reasonable 
times to the Company's authorized employees, contractors and agents for the 
purpose of reading, testing, repairing or removing meters and ancillary equipment, 
turning Gas on or off, completing system leakage surveys, stopping leaks, examining 
pipes, connections, fittings and appliances and reviewing the use made of Gas 
delivered to the Consumer, or for any other related purpose which the Company 
requires.” (Exhibit B‐2, pp. 4‐5) 


  


TGW proposes to add the following provision to section 6.5: 


 


“The Consumer must provide free access to its Premises at all reasonable times to the 
Company's authorized employees, contractors and agents for the purpose of 
converting the Consumer's gas equipment or piping from propane to natural gas. 
(Exhibit B‐2, p. 5) 
 


TGW also proposes to add the following reason to section 7.2 “Reasons for Discontinuance”: 


 


“o) In the event that the Consumer or the owner has not consented to the conversion 
of its gas equipment or piping to equipment and piping that is suitable for natural 
gas.” 


 


TGW considers that the proposed changes to section 6.5 and 7.2 will provide the consent required 


from the consumer or the agent of the owner prior to the conversion work at each Premise, and 


will make the consumer or the agent of the owner aware of the consent required conversion for 


the work and the implications of not providing consent.  Furthermore, TGW states that if these 
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changes are not approved, it may not be able to complete the conversion process in a timely and 


orderly fashion.   


 


BCOAPO does not comment on TGW’s proposal. 


 


Commission Determination 


 


The Commission Panel approves TGW’s proposed changes to its Tariff. 
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DATED at the City of Vancouver, in the Province of British Columbia, this 7th day of April 2009. 
 
 
 


Original Signed By: 
  PETER E. VIVIAN 
  PANEL CHAIR 
 
 
 


Original Signed By: 
  ANTHONY J. PULLMAN 
  COMMISSIONER 
 
 


Original Signed By: 
  MICHAEL R. HARLE 
  COMMISSIONER 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐35‐09 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


An Application by Terasen Gas (Whistler) Inc. 
For Approval to Amend its Schedule of Rates 


Effective January 1, 2009 
And for a Return on Equity and Capital Structure 


 
BEFORE:  P.E. Vivian, Panel Chair 
  A.J. Pullman, Commissioner   April 7, 2009 
  M.R. Harle, Commissioner    
   


O  R  D  E  R 
 
WHEREAS: 
 
A. On October 3, 2008, Terasen Gas (Whistler) Inc. (“Terasen Whistler” or “TGW”) applied to the British 


Columbia Utilities Commission (the “Commission”) for adjustment to its rates effective January 1, 2009 and 
for approval of a Return on Equity (“ROE”) and Capital Structure and  


  
B. Commission Order G‐14‐04 approved TGW’s  negotiated settlement (the “Settlement Agreement”) of its 


2004‐2005 Revenue Requirement, which set rates for the two years and established the treatment of 
various deferral accounts over the term of the Settlement Agreement; and 


 
C. Commission Order C‐3‐06 granted a Certificate of Public Convenience and Necessity to construct the 


Whistler Pipeline and convert Terasen Whistler’s propane system to natural gas and also granted permission 
to discontinue propane service to Whistler when natural gas service was fully in place; and   


 
D. Commission Order G‐146‐07 approved TGW’s continuation of the 2007 rates and the Rider ‘A’ adjustment 


mechanism effective January 1, 2008 and the recording of variances in the Interest Rate Differential deferral 
account, the Property Tax deferral account, the Sales Margin Differential deferral account and the Deferred 
Return on Equity variance account for 2008 activity compared to 2007 as established in Order G‐14‐04 and 
continued by Order G‐172‐06 ; and 
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E. Commission Order G‐146‐07 also approved the establishment of a non‐rate base, non‐interest bearing 
deferral account for consulting costs regarding  Terasen Whistler’s capital structure and ROE to be included 
in  Terasen Whistler’s next ROE application; and  


 
F. The application seeks approval, pursuant to Sections 58, 60 and 61 of the Utilities Commission Act for a 


permanent reduction to its total bundled variable rates, inclusive of Rate Rider A of $1.176 per GJ from 
$25.459 per GJ to $24.283 per GJ effective January 1, 2009, and a revenue surplus forecast to be $0.88 
million for 2009 based on the current bundled rate including Rate Rider A; and 


 
G. As 2009 is a transition period during which there remains uncertainty related to the completion date of the 


Whistler Pipeline and the conversion schedule of the Terasen Whistler propane system to natural gas, TGW 
seeks approval for the implementation of transitional deferral accounts for 2009; and 


 
H. Terasen Whistler also requests that its allowed ROE be set at 75 basis points above the benchmark low‐risk 


utility and that its capital structure for ratemaking purposes be set at 60 percent debt and 40 percent 
common equity, effective January 1, 2009.  Terasen Whistler’s current allowed ROE is set at 60 basis points 
above the benchmark low‐risk utility and its capital structure for ratemaking purposes is set at 65 percent 
debt and 35 percent common equity; and  


 
I. Terasen Whistler is seeking approval for changes in certain accounting treatments and continuation of 


certain deferral accounts and proposes to harmonize its system extension and customer connection policies 
with those of Terasen Gas Inc. (“TGI”) and Terasen Gas (Vancouver Island) Inc. (“TGVI”), effective January 1, 
2009; and  


 
J. Commission Order G‐172‐06 directed Terasen Whistler to consider changing to an unbundled rate structure 


as part of its next revenue requirements application.  Terasen Whistler is requesting Commission approval 
for unbundling of rates within Terasen Whistler’s Gas Tariff and for customer billing purposes, to be effective 
January 1, 2010, after the completion of the Whistler Pipeline and the conversion of the propane system to 
natural gas; and 


 
K. Terasen Whistler considers that a written hearing process followed by a negotiated settlement process is 


appropriate for review of the Application and proposed a regulatory timetable that included a deadline for 
Intervenor registration and Intervenor comments regarding the regulatory review process; and 
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L. Commission Order G‐152‐08 established a Regulatory Timetable for the registration of Intervenors and for 
the preliminary review of the Application.  The order also allowed Intervenors to make written submissions 
on a formal review process.  In a letter dated October 30, 2008, the BC Old Age Pensioners’ Organization et 
al. (“BCOAPO”) submitted that a public oral hearing is appropriate for the review of the Application and that, 
in the alternative, a written hearing is preferable to a negotiated settlement process; and 


 
M. Commission Order G‐169‐08 established the current customer rates inclusive of Rate Rider ‘A’ as interim and 


refundable, effective January 1, 2009, a written hearing process and a regulatory timetable for the review of 
the Application;  


 
N. In a letter dated November 21, 2008, Terasen Whistler updated its application to address four cost of service 


related items (conversion costs, overheads capitalized, income tax refund and IFRS costs) as well as two tariff 
related matters.  As a result of the updates Terasen Whistler requests a permanent reduction to its total 
bundled variable rates, inclusive of Rate Rider A of $1.537 per GJ from $25.459 per GJ to $23.922 per GJ 
effective January 1, 2009, and a revenue surplus forecast to be $1.149 million for 2009 based on the current 
bundled rate including Rate Rider A.  Terasen Whistler also proposed to refund the difference between 
interim rates and permanent rates by way of a rate rider (the original application and the amended 
application are referred to as the “ Application”); and 


 
O. The review of the Application included two rounds of Information Requests; and 
 
P.  The Commission has considered the Application and evidence all as set for the in the Decision issued 


concurrently with this Order. 
 
NOW THEREFORE pursuant to Sections 58, 60 and 61 of the Utilities Commission Act, The Commission Panel 
orders for TGW with Reasons for Decision attached as Appendix A to this Order: 
 


1. The requested permanent reduction to Terasen Whistler’s total bundled variable rates, inclusive of Rate 
Rider A of $1.537 per GJ from $25.459 per GJ to $23.922 per GJ effective January 1, 2009, and a revenue 
surplus forecast to be $1.149 million for 2009 based on the current bundled rate including Rate Rider A 
are not approved as filed. 


 
2. The Commission Panel accepts the 2009 forecast for new customer additions and use per customer.  The 


Commission Panel approves the 2009 forecast pant additions of $2,190,800, capitalized overhead 
expenditures of $163,200, retirements of $18,000 and depreciation expense of $501,200. 


 
3. Commission Panel approves the following deferral accounts upon the terms set out in the Amended 


Application, as proposed by TGW: 
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(a) Gas Cost Reconciliation Account; 
(b) Interest Rate Differential; 
(c) Property Tax Differential; 
(d) Sales Margin Differential; 
(e) 2010 Olympic and Paralympic Games; 
(f) International Financial Reporting Standards; 
(g) Income Tax Deferral Account; 
(h) Transitional 2009 ROE Variance Account; 
(i) Capital Contribution to TGVI; 
(j) Natural Gas Pipeline Development Costs (1997); 
(k) Natural Gas Pipeline Development Costs (2006); 
(l) Propane to Natural Gas Conversion Costs (Customer Appliances); 
(m) Capital Gain on Sale of Propane Land & Propane Asset Decommissioning; 
(n) Non‐Rate Base Future Revenue Requirements (Capital Structure & ROW); and 
(o) Deferred ROE Variance (2005, 2007) & (2008). 


 
4. Commission Panel directs TGW to charge all property taxes relating to the Propane Plant in respect of 


the period after final conversion to the Propane Asset Decommissioning deferral account and to include 
in its next revenue requirement application a report on whether following decommissioning of the 
propane plant the variations in property taxes are expected to be significant enough to warrant the 
retention of the deferral account. 


 
5. Commission Panel accepts TGW’s request to defer amounts in respect of conversion costs on a gross 


basis and directs TGW to reduce the amount deferred by $1.076 million being the amount of prior year’s 
losses available for “carry back” at the start of 2009. 


 
6. The Commission Panel approves the inclusion of the maximum permissible recoverable cost for the 


Conversion Project at $6.231 million. 
 


7. The Commission Panel accepts TGW’s 2009 forecast mid‐year rate base of $38,816,000. 
 


8. Commission Panel accepts the forecasted revenues for TGW as set out in the Application. 
 


9. The Commission Panel approves the following: 
 


(a) The management by TGI of the natural gas supply requirements of TGW during the 2008‐2009 
gas contracting year together with an allocation of the actual incurred cost of the natural gas 
volumes provided to TGW, including midstream costs; 


(b) The continued management by TGI of the natural gas requirements of TGW from November 1, 
2009 onwards, upon substantially the same terms as above in (a); 
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(c) The complete amalgamation of the TGW and TGI gas portfolios in 2010 as set out in the 
Application, including the discontinuance of the requirement to submit a separate price risk 
management and supplier contracts; and 


(d) TGW’s 2009 forecast cost of gas. 
 


10. The Commission Panel directs TGW to establish unbundled rates upon the later of January 1, 2010 or 
completion of the Conversion Project. 


 
11. The Commission Panel approves the cost forecasts in the Application for: 
 


(a) Operations, maintenance and administration; 
(b) Transportation charges; and 
(c) Cost of own use gas. 


 
12. The Commission Panel approves the forecast Income Tax refund of $344,000 and the forecasts Property 


Tax in the Application. 
 


13. Commission Panel approves for TGW a capital structure comprised 40 percent common equity and 60 
percent debt. 


 
14. Commission Panel orders that the ROE for TGW be established at 50 basis points over the benchmark 


low‐risk utility. 
 


15. The Commission Panel approves TGW’s request to recover any potential difference between interim 
rates and permanent rates by way of a rate rider. 


 
16. The Commission Panel approves the following:  


 
(a) TGW’s proposal to adopt an $85 Application Fee for new installations and a $25 fee for existing 


installations; 
(b) TGW’s proposal to adopt the TGI and TGVI Service Line Cost Allowance of $1,535 (other than 


duplex) and $3,070 (duplex); 
(c) TGW’s proposal to adopt the TGI ‐TGVI Main Extension (“MX”) Test; 
(d) TGW’s proposal to maintain a Profitability Index threshold of 1.0 for each main extension and to 


evaluate the MX tests on an individual basis rather than on an aggregated basis; and 
(e) TGW’s proposal to provide incentives to install high efficiency gas appliances; 


 
17. The Commission Panel approves TGW’s proposed changes to its Tariff.
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18. The Commission will accept, subject to timely filing, amended Gas Tariff rate schedules and full 
supporting regulatory financial schedules in accordance with the terms of this Order. 


 
19. Terasen Whistler is to refund the difference between the 2009 interim rates inclusive of Rate Rider A 


and the permanent rates with interest at the average prime rate of Terasen Whistler’s principal bank as 
set out in a Commission Order that establishes permanent rates. 


 
20. TGW is to inform all affected customers of the final rates by way of a bill insert or customer notice, to be 


submitted to the Commission in draft form prior to its release. 
 


21. TGW will comply with all other directions in the Reasons for Decision attached as Appendix A to this 
Order. 


 
 
DATED at the City of Vancouver, In the Province of British Columbia, this         7th              day of April 2009. 
 
  BY ORDER 
 
  Original signed by: 
 
  P.E. Vivian 
  Panel Chair and Commissioner 
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IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 


and 
 


Terasen Gas (Whistler) Inc.  
Application for Approval to Amend its Schedule of Rates  


& Return on Equity and Capital Structure 
 
 


EXHIBIT LIST 


 
Exhibit No.  Description 
 
COMMISSION DOCUMENTS 
 
A‐1  Letter dated October 16, 2008 and Order G‐152‐08 establishing a regulatory 


process and Preliminary Regulatory Timetable to amend its Schedule of Rates & 
Return on Equity and Capital Structure application 


A‐2  Letter dated October 23, 2008 issuing Information Request No. 1 to Terasen 
(Whistler) Gas Inc. 


A‐3  Letter dated November 13, 2008 issuing Order G‐169‐08 amending the Regulatory 
Timetable 


A‐4  Letter dated December 5, 2008 issuing Information Request No. 2 to Terasen 
(Whistler) Gas Inc. 


 
APPLICANT DOCUMENTS 
 
B‐1  Letter dated October 3, 2008 filing the Application relating to 2009 Revenue 


Requirements and Rates and Appropriate Return on Equity and Capital Structure 


B‐2  Letter dated November 21, 2008 filing an Amended Application to 2009 Revenue 
Requirements and Rates and Appropriate Return on Equity and Capital Structure 


B‐3  Letter dated November 21, 2008 filing response to Commission Information 
Request No. 1 


B‐4  Letter dated November 21, 2008 filing response to British Columbia Old Age 
Pensioners Association (BCOAPO) Information Request No. 1 


B‐5  Letter dated December 19, 2008 filing Responses to Commission Information 
Request No. 2 
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B‐6  Letter dated December 19, 2008 filing Responses to BCOAPO et al Information 


Request No. 2 


 
INTERVENOR DOCUMENTS 
 
C1‐1  BRITISH COLUMBIA PUBLIC INTEREST ADVOCACY CENTRE (BCPIAC) – Letter dated October 


28, 2008 on behalf of British Columbia Old Age Pensioners Association (BCOAPO) 
requesting Intervenor Status 


C1‐2  Letter dated October 30, 2008 filing comments on the process pursuant to Order 
G‐152‐08 


C1‐3  Letter dated November 6, 2008 filing Notice of Legal Counsel and adding Leigha 
Worth and Eugene Kung to the proceeding 


C1‐4  Letter dated November 7, 2008 filing Information Request No. 1 


C1‐5  Letter dated December 5, 2008 filing Information Request No. 2 to Terasen 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐44‐09 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


An Application by Terasen Gas Inc. 
regarding Rate Schedule 14A 


for the 2009/10 Gas Contract Year 
 
 


BEFORE:  L.F. Kelsey, Commissioner     April 30, 2009 
  D.A. Cote, Commissioner  


 
O R D E R 


 


WHEREAS: 


A. By Order G‐74‐08, the British Columbia Utilities Commission (the “Commission”) approved for Terasen Gas 
Inc. (“Terasen Gas”) market‐based commodity rates for the 2008/09 gas contract year, approving the 
extension of the Rate Schedule 14A tariff without changes effective November 1, 2008; and 


B. On March 23, 2009, Terasen Gas filed an application regarding Rate Schedule 14A (the “Application”) for 
approval of market‐based gas commodity rates for the gas contract year commencing November 1, 2009 
and ending October 31, 2010 (“the 2009/10 gas contract year”); and 


C. In the Application, Terasen Gas proposed the continuation of Rate Schedule 14A with one accounting change   
for the 2009/10 gas contract year; and 


D. In the Application, Terasen Gas proposes to eliminate the existing Bad Debt Allowance Deferral account 
established in Order G‐64‐04, and to transfer the remaining balance in the deferral account to the account 
Allowance for Doubtful Accounts.  Terasen Gas proposes to continue to set aside an annual bad debt reserve 
based on 0.3 percent of total annual revenues, and to record this reserve in the account Allowance for 
Doubtful Accounts; and 


E. The Commission has considered the Application and is satisfied that the Application, except with regard to 
the proposed disposition of the remaining balance in the Bad Debt Allowance Deferral account, should be 
approved for the 2009/10 gas contract year. 
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BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   G‐44‐09 
 


NOW THEREFORE the Commission orders as follows for Terasen Gas:  


1. The Commission approves the extension of Rate Schedule 14A with the accounting change requested for the 
2009/10 gas contract year, as set out in the Application, except that the disposition of the remaining balance 
in the Bad Debt Allowance Deferral account will be dealt with in the review of revenue requirements for 
2010. 


2. The Commission approves the elimination of the Bad Debt Allowance Deferral account after the remaining 
account balance is disposed of, and the continuation of the setting aside of an annual bad debt reserve 
based on 0.3 percent of total annual revenues, with the reserve to be recorded in the account Allowance for 
Doubtful Accounts commencing November 1, 2009. 


3. Terasen Gas is directed to address the disposition of the remaining balance in the Bad Debt Allowance 
Deferral account on November 1, 2009 in its 2010 revenue requirements application. 


4. The Commission will accept, subject to timely filing, Gas Tariff Rate Schedules in accordance with this Order. 


5. Terasen Gas will provide a copy of this Order to all current customers of Rate Schedule 14A. 


6. Terasen Gas will continue to file a report for Rate Schedule 14A within 30 days of the end of each gas 
contract year that summarizes monthly gas purchase and sales quantities, and costs and revenue for each 
month. 


DATED at the City of Vancouver, in the Province of British Columbia, this       30th        day of April 2009. 
 
 BY ORDER 
 
  Original Signed by: 
 
  D.A. Cote 
  Commissioner 
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TELEPHONE:  (604)  660-4700
BC TOLL FREE:  1-800-663-1385


FACSIMILE:  (604)  660-1102


IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by Terasen Gas Inc.
(formerly known as BC Gas Utility Ltd.)


for Approval of a Multi-Year Performance-Based Rate Plan
to Set Rates for 2004-2008


BEFORE: P. Ostergaard, Chair )
R.H. Hobbs, Commissioner ) July 29, 2003
R.D. Deane, Commissioner )


O  R  D  E  R
WHEREAS:


A. In accordance with the determinations from the 2003 Revenue Requirements Decision dated February 4,
2003, Terasen Gas Inc. (formerly BC Gas Utility Ltd.) (“Terasen Gas”) applied to the Commission on
April 17, 2003 for approval of its Multi-Year Performance-Based Rate Plan to set rates for 2004 to 2008
pursuant to Sections 58 and 61 of the Utilities Commission Act; and


B. Commission Order No. G-29-03 established a timetable for the Negotiated Settlement process which
included a Workshop and Pre-hearing Conference on May 15, 2003, followed by Information Requests
and Responses; and


C. Negotiations commenced June 9, 2003 and a proposed Settlement Agreement for a 2004-2007
Performance-Based Rate Plan was reached by Terasen Gas, a group of Intervenors and Commission staff;
and


D. The Lower Mainland Large Gas Users Association, the Heating Ventilating Cooling Industry Association
of B.C., the B.C. Greenhouse Growers Association, the United Flower Growers Co-operative Association
and Avista Energy Canada Ltd. filed concerns dissenting from the Settlement Agreement but stated that
they were not asking for further public process; and


E. The Commission has reviewed the proposed Settlement Agreement and considers that approval is in the
public interest.


NOW THEREFORE the Commission orders as follows:


1. The Commission approves for Terasen Gas the Settlement Agreement for a 2004-2007 Performance-
Based Rate Plan, attached as Appendix A.


2. In accordance with the 2003 Revenue Requirements Decision, and by October 31, 2003, Terasen Gas is
directed to provide to the Commission a plan for the separation of Terasen Inc. pensions, salaries and
expenses.
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3. It is open to the parties to pursue any concerns regarding the Terasen Gas Code of Conduct, Transfer
Pricing Policy, and Website by way of the Customer Advisory Council forum established by the
Settlement Agreement or by the complaint process pursuant to Section 83 of the Utilities Commission
Act.


DATED at the City of Vancouver, in the Province of British Columbia, this           30th        day of July 2003.


BY ORDER


Original signed by:


Robert Hobbs
Commissioner


Attachment
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BC TOLL FREE:  1-800-663-1385


FACSIMILE:  (604)  660-1102


CONFIDENTIAL


Multi-Year Performance Based Rate Plan for 2004-2007
Terasen Gas Inc.


Negotiated Settlement


Terasen Gas Inc. “Terasen Gas”, (formerly BC Gas Utility Ltd.) filed an Application relating to its 2003


revenue requirements and a multi-year PBR in June 2002 that requested that the Commission establish a


process for achieving a negotiated settlement of both the 2003 revenue requirements and a multi-year PBR.


Commission Order G-63-02 contemplated a two step process for the consideration of the Company’s


Application for a multi-year PBR. The Order indicated that a full public review of the costs incorporated in the


base year rates would be supportive of more efficient negotiated settlement discussions regarding the multi-


year PBR. A public hearing was held commencing November 12th, 2002 and the Commission’s Decision was


issued February 4, 2003. That Decision reviewed the Company’s costs and revenues, and established rates for


2003.


The need to proceed in a timely manner with the second step of the process for establishing the multi-PBR was


reinforced in the Commission’s Decision. The Decision stated:


“The Commission anticipates that BC Gas will file, early in 2003, a multi-year PBR Application for


revenue requirements for 2004 and beyond which incorporates the determinations made in this


Decision.”


The Company filed its multi-year PBR Application on April 17, 2003. The Commission issued orders G-29-03


and G-38-03 that set out the timetable for the Negotiated Settlement process which included a Workshop and


Pre-Hearing Conference on May 15, 2003 followed by the submission of Information Requests by interested


parties and responses by the Company. Negotiations commenced June 9, 2003 and these negotiations led to


the settlement terms included in this document and its appendices.


Terasen Gas and a group of Intervenors reached this Negotiated Settlement of a Multi-Year Performance Based


Rate Plan for the years 2004 through 2007.  This Settlement document describes the agreed terms and


conditions for the Company’s multi-year performance based rate plan and includes a number of detailed


appendices that together form the settlement agreement:
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•  Appendix 1 – a comprehensive listing of issues dealt with in the Terasen Gas application and a number


of additional issues that arose during negotiations and their resolution.  That document is intended to


provide further details of the Settlement and to assist the Commission and all participants by


identifying the relevant sections of the Application and Information Responses with respect to each


issue, so that any party may review the filed material to understand the resolution achieved.


•  Appendix 2 – the details of an expanded annual review process


•  Appendix 3 – a description of the capital expenditures true-up process and the end-of-term capital


benefit phase-out mechanism


The parties supporting this settlement include the B.C. Health Services, Elk Valley Coal Corporation, the Inland


Industrial Group, and the British Columbia Old Age Pensioners Association et al.  The representative on behalf


of the Lower Mainland Large Gas Users Association, the United Flower Growers Association, the B.C.


Greenhouse Growers Association, Heating Ventilating Cooling Industry of B.C. and Avista Energy Canada


Ltd., was unable to agree with certain aspects of the settlement document.  


A major issue in the negotiations was the proposed term of the agreement.  The four-year term commencing


January 1, 2004 is one year longer than previous settlements with BC Gas or Aquila.  Net restructuring costs


incurred after July 1, 2003 will be included in 2004 costs.  A key factor in extending the term of this


agreement is the expanded annual review process detailed in Appendix 2.  The new annual review process will


require Terasen Gas to provide considerable information on its current and future year activities, along with


statistics on its quality of service provided and its compliance with the code of conduct and transfer pricing


policy.  The parties agreed that Terasen Gas is responsible for all management and operating decisions of the


Company.  This settlement and its provisions to provide operating information at annual reviews do not


provide for the pre-approval of operating decisions by the parties, ie. no micro-management.


In agreeing to the extended term of this settlement the parties also recognize that the PBR Plan includes other


features to reduce the risk of undesirable outcomes, including a mid-term assessment review in year 3, a


“trigger mechanism” to review whether the settlement agreement should terminate if the achieved return on


equity is greater or less than 150 basis points from the approved level or if there is a serious degradation of


SQIs.  There is also to be a semi-annual customer advisory council meeting in October prior to the Annual


Review and in the following April.  The Agreement also includes a “no surprises” term which is to ensure that


any significant changes or restructurings at the utility will have been discussed with interested parties.


This PBR Plan has strengthened the incentive for Terasen Gas to control its capital spending on items other


than Certificates of Public Convenience and Necessity (“CPCN”).  Although the Terasen Gas application


included incentives on all capital additions, including CPCNs, the parties agree that CPCN applications should


continue to be outside of the incentive formula and approved separately by the Commission.  The expected







APPENDIX A
to Order No. G-51-03


page 3 of 47
- 3 -


Orders/TGI – PBR 2004-2008


CPCNs over the term of the agreement, as identified in the Application, are modest in comparison with the


substantial projects which were undertaken over the past five years.  The base capital will be subject to


incentives and productivity requirements as discussed below.


The O & M costs and base capital are subject to an incentive formula reflecting an increasing cost as a result of


customer growth and inflation, minus a productivity factor defined as a percentage of inflation.  The parties


agree to continue to use estimates of inflation based on CPI(BC) as previously undertaken in the last


settlement.  However, the productivity adjustment has been changed from a discreet value to be 50 percent of


CPI(BC) for years 1 and 2 of the settlement and 66 percent of CPI(BC) for years 3 and 4.  The parties believe


that linking the productivity factor to CPI(BC) will be beneficial for both the ratepayers and the Company


since the available productivity will increase as inflation increases and the Company will have limited prospects


for productivity if inflation decreases.  In particular the existing labour contracts will become a challenge for


the Company if inflation falls toward zero.  The parties have agreed to a continuation of the 50/50 sharing


mechanism of earnings above or below the allowed return on equity, net of incentives.  The sharing


mechanism creates an alignment between the Company and ratepayers. Net restructuring costs incurred after


July 1, 2003 will be included in 2004 costs.  


This settlement agreement includes a two-year phase out of the final year capital benefit.  The phase out will be


two-thirds of the capital benefit in the first additional year and one-third of the final year base capital savings


in the second year.  This is similar to the treatment of capital variances at the end of the previous 1998/2001


PBR and will maintain the incentive towards achieving efficiency in capital spending throughout the term of


the agreement.  


Maintaining acceptable levels of service quality is an important aspect of incentive regulation.  In this


settlement agreement the parties have agreed to an expanded group of ten SQIs, seven of which have specific


benchmarks to be achieved and three which will be compared with previous year’s results.  The agreement also


includes two directional indicators.  The Company is accountable for its quality of service by reporting on its


performance at the annual reviews, with an opportunity for participants to argue to the Commission that


Terasen Gas should not be awarded its full financial incentives if the service quality has deteriorated.


Participants may also argue to the Commission that the incentive agreement should be terminated if there is a


serious degradation of service quality during the term.  The details of the service quality indicators are


provided in the annual review document (Appendix 2).


Terasen Gas and the participants are interested in incenting the Company to control costs on expenditures


which may be only partially controllable by the utility.  For example, the parties have agreed to an incentive


mechanism with respect to government taxes and fees.  In addition Terasen Gas is encouraged to bring forward


any new ideas with respect to positive incentives for partially controllable expenses to the annual reviews.  The


terms of this settlement agreement in Appendix 1 also deal with a number of other technical issues.  These
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include changes to the accounting treatment with respect to transmission pipeline integrity programs (“TPIP”)


to expense the recurring costs while continuing to capitalize the facility modifications with respect to the


integrity program.  The settlement agreement also identifies that any changes in regulatory treatment resulting


from changes in GAAP will require Commission approval.


Incentives for load building initiatives may be developed and submitted prior to an annual review.  The


incentive would only apply to initiatives which are determined to be beneficial to ratepayers after a DSM like


assessment of each initiative.


During the term of the PBR, the Company may apply to the Commission to undertake restructuring or other


efficiency initiatives that require an incentive or payback term extending beyond the term of the PBR


agreement. The application would set out the accounting mechanism and the performance/prudence criteria to


be used to decide on the ultimate disposition of the incentive account.


At each annual review commencing November 2003, the Company will update its forecast of customer


additions, use per account and industrial revenues. The impact on revenues resulting from the updated


forecasts will be flowed through in delivery rates in the following year. The settlement also provides for the


flow through of the impacts of changes approved by BCUC orders and exogenous factors.


Finally, the currently approved capital structure for Terasen Gas will continue, as will the quarterly reviews of


natural gas commodity costs.


For further information on all issues please refer to the settlement terms in Appendix 1.


Attachments
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Terasen Gas Inc.
PBR Plan 2004-2007


Settlement Terms


Application 2004-2008 PBR Plan Resolution
Term


Terasen Gas proposes a five year term for the PBR Plan A four year term from 2004
to 2007 was accepted.


Productivity


Page C-25 proposes a results-based adjustment factor of 0.75% each year
from 2004-2008 for O&M and Net Gas Plant in Service.


The adjustment factor will be
50% of CPI for 2004 and
2005, and 66% of CPI for
2006 and 2007.  See O&M
and Capital Additions
Forecast sections below.


Inflation


CPI (BC) will be used to adjust the controllable expenses as described on
page C-10.  Rates will be set prospectively, and as in the 1998 plan, the rates
will not be modified to reflect actual CPI (BC).  CPI (BC) is forecast as
1.8% for 2004 and 2% for 2005-2008 in Section H, Tab 3, page 2.2.  The
Annual Review will update the inflation forecast for the upcoming year as
described in Section H, Tab 9, p. 1 and BCUC IR10.1, but there will be no
true up to actual CPI(BC).  Alternative inflation indices were discussed in
BCUC IR 10.2 and Elk Valley Coal Corporation IR#2, Questions 2-4.


CPI (BC) accepted as filed.


Customer Growth


The Annual Review will update the customer count for the actual number of
customers at the start of the year and forecast customer growth for the
upcoming year as described in page F1 and BCUC IR 9.1.


Accepted as filed-same as
1998-2001 PBR.


Revenues


Revenue categories identified on pages C-13 to C-14 include amounts
received from sale and delivery of gas, transportation service, revenues
received under tariff supplements, $85 from application for service and
revenues from account transfers.  Revenues will be forecast each year and
the company is at risk within the year for variances in industrial revenues,
customer additions, applications for service and account transfers.
Throughput variances for residential and commercial customers in rates 1, 2
and 3/23 will be subject to RSAM.  Variances in Burrard Thermal and SCP
revenues will be deferred and amortized.


Pages F-1 to F-8 state that the forecast process has a customer additions
forecast, an average use per account forecast and an industrial forecast.  A
2003 industrial survey will be presented at the 2003 Annual Review.  The
residential use per account of 108 GJ was used for 2003 and in the


Forecast process is
acceptable. Earnings variances
relating to at risk revenue
items will be included in the
Earnings Sharing
Mechanism.
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Application for 2004.  The use per account for rates 1, 2, 3 and 23 will be
reforecast at the 2003 and subsequent Annual Reviews.


Other revenues of Centra Gas (PCEC) Wheeling Agreement and SCP third
party revenues will be forecast each year at the Annual Review.  Late
payment revenue will be adjusted to the same formula as O&M expenses.


Page C-14 indicates that load-building programs will be brought forward
either at or before Annual Reviews.  These are separate from DSM
programs as confirmed in BCUC IR 7.2


Gas Cost


Section H, Tab 8, p. 1 states that the cost of gas used under the PBR will be
based on the approved unit gas costs prevailing at the time the volume and
revenue forecast is made.  Page C-19 proposes the continuation of GCRA
and GSMIP.


Accepted as Filed


O&M


Section H, Tab 9, p. 1 proposes that O&M expense for 2004-2008 be
determined by a formula-based approach that starts from a base of the 2003
Decision O&M escalated by growth in customers and inflation less an
adjustment factor of 0.75%.


The O&M formula on Section H, Tab 9, p. 1 is:


[Base Cost x(1+Growth) x (1+Inflation-0.75% adjustment factor)]


Page C-13 proposes that pension and insurance costs will be forecast each
year with variances deferred for flowthrough amortization over one year.


Vehicle and Coastal Facilities Lease are added (not part of O&M formula)


Pipeline Integrity Costs-if a planned capital expenditure is to be funded
through O&M then page C-19 proposes that the allowed O&M be
increased.


Accepted for 2004 – 2007
with adjustment factors of
50% CPI in 2004 and 2005,
and 66% CPI in 2006 and
2007.


Beginning in 2004, ongoing
pipeline integrity costs are to
be expensed as O&M and a
levelized adjustment will be
made to the base O&M in the
formula for years 2004-2007.
Facilities retrofits will
continue to be treated as
CPCNs throughout the term.


See also Capital Additions
Forecast.


Overhead


Page G-5 proposes a 16% overhead per year from 2004-2008, calculated
consistent with the response to BCUC IR 11.1 and Section H Tab 9 Page 2
of the Application.


Accepted as Filed except that
the amount of gross O&M
not subject to Overheads
Capitalized will be escalated
by the O&M formula. The
amount not subject to
overhead capitalization is the
sum of $19,373,000 (Section
H, Tab 9, Page 2) and the
levelized incremental pipeline
integrity O&M expenses of
$5,505,000.


Net Gas Plant in Service Formula
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Section H, Tab 3, p. 2 proposes that Mid-year NGPiS for 2004-2008 be
determined by a formula-based approach that starts from a base of the 2003
Mid-year NGPiS escalated by growth in customers and inflation less an
adjustment factor of 0.75%.


The NGPiS formula on Section H, Tab 3, p. 2 is:


Current Mid-year NGPiS=(Prior Mid-year NGPiS/customer) x (Forecast
Average Number of Customers in Current Year) x (1+Inflation-0.75%
adjustment factor)


2003 Mid-year NGPiS is based on actual 2003 opening NGPiS and the
projected 2003 year end NGPiS from the fall 2003 Annual Review.


Formula-based values of NGPiS, accumulated depreciation, CIAOC, net
plant additions are not rebased during the five year PBR.


The Net Gas Plant in Service
formula approach was not
accepted.


See Capital Additions
Forecast.


Capital Additions Forecast


Section H, Tab 3, pp. 2.2 to 2.4 and BCUC IR 2.2 show gross plant
additions are back-calculated in several steps from the formula-based mid-
year NGPiS and forecast retirements.  Forecast retirements are the same as
the amounts in last year’s PBR proposal.


Base Capital Expenditures.
As per BCUC IR 4.6, use
formulas based on customer
additions and average number
of customers. Using (1+CPI
(BC)-Adjustment Factor).


Base capital expenditure
amounts will not be rebased
to actual amounts during the
term. For rate setting in
subsequent years the formula
base capital expenditures
from the prior years will be
adjusted for projected
customer counts and trued up
for actual customer counts as
this information becomes
known.


The cumulative difference
over the four-year term
between the trued-up formula
based capital expenditures
and actual base capital
expenditures will be subject to
a phase-out of the benefits of
2/3 in the year after the term
and 1/3 in the second year
after. An example of the
capital true-up process and
capital benefits end-of-term
phase-out is attached as
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Appendix 3.


Capitalized Overhead
16% of gross O&M
calculated by formula,
consistent with the response
to BCUC IR 11.1 and Section
H Tab 9 Page 2 of the
Application. The levelized
O&M increase for ongoing
pipeline integrity program
expenditures will not be
subject to overheads
capitalized.


CPCN Additions
CPCN expenditures are
excluded from the capital
formula.  Except in very
unusual circumstances,
CPCNs will not be filed for
projects below $5 million.
Transmission Pipeline
Integrity CPCNs will be
limited to retrofits, which
BCUC IR 23.2.1 (2003
Revenue Requirement
Application) showed as $2.8
million in 2004 and $3.0
million in 2005. CPCN
expenditures to be included
for rate setting purposes will
be only for those projects
which have been approved by
the Commission and are
projected to be in service prior
to the year for which rates are
being set. The revenue
requirement effect of
variances between projected
and actual CPCN
expenditures for those
projects being added to rate
base will be taken into
account in the Earnings
Sharing Mechanism.


15% Plant Additions Benefit Factor


Appendix C-A-2. p. 2 proposes that the current year plant additions savings
(actual versus NGPiS formula) be multiplied by a factor of 15% to represent
the average avoided annual revenue requirement.  An example is provided in


Accepted for application only
to base capital additions for
the end-of-term capital
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BCUC IR 1.9.2 showing a levelized saving of 13.21%.  The 15% factor
provides for the possibility of plant accounts with higher depreciation rates
or higher cost of capital in the future.


benefits phase-out except that
the factor should be 14%.


Depreciation Rates


Section H, Tab 4 deals with the calculation of depreciation expense for 2004
to 2008.  Depreciation rates for Meters, Meter Installations and Regulators
and Computer will be adjusted effective January 1, 2004.  Under the PBR
proposal, the accumulated depreciation used in setting rates each year in the
Annual review process will arise from the NGPiS calculation, as described
in BCUC IR 2.1.  Retirements to be used in the accumulated depreciation
calculation will be forecast each year for the Annual Review.


Accepted as Filed.


Restructuring Deferral Account


Pages C-15 and C-16 propose that after the PBR Plan is approved,
investments in restructuring will be deferred and recovery will commence in
2004 from actual savings before any sharing.  If there is a debit balance in
the deferral account in 2008 then it is applied against the full term efficiency
incentive.  In LMLGUA IR 13, the Company confirmed that if it incurs
restructuring costs and efficiencies do not materialize then the restructuring
costs are borne by the Company.


In BCUC IR 1.11.5 the Company proposes a non-rate base deferral
account.  In BCOAPO IR 4.1 the Company proposes that the revenue
requirements would not be increased by the amount of the deferral account.


In LMLGUA IR 4.1 the Company anticipates that a definition of what is to
be included in restructuring costs would be included in the negotiated
settlement document.  The Company proposed items to be included are in
BCUC IR 1.11.1.


On page C-15 and in BCUC IR1.11.2 and BCOAPO IR 4.1 and 4.2 the
Company states that positive variances from the allowed ROE will first be
used to offset the costs included in the restructuring deferral account prior to
sharing.


All restructuring costs
incurred during the Term are
to be treated as normal
expenditures.  Specific
restructuring initiatives
requiring longer term
recovery or providing longer
term benefits beyond the end
of the Term can be brought
forward by the Company for
consideration at any Annual
Review.


Net restructuring costs
incurred by the Company
between July 1, 2003 and
December 31, 2003 will be
captured in a deferral account,
to be recovered as a 2004
expense.  Net restructuring
costs refers to the netting off
of savings the Company
realizes in 2003 from
restructuring activities.  The
deferral account will be non-
interest bearing non-rate base.


Full Term Efficiency Incentive


Page C-16 and Appendix C-A-2, pp. 1-4 describe FTEI as motivating new
efficiencies and provides for retaining savings for five years after the
investment is made to repay the cost of the initial investment before savings
are shared with customers.


The FTEI is not accepted.
However, there will be a
capital benefits phase-out at
the end of term as described
in the Capital Additions
Forecast section above.
.
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Sharing Mechanism


Appendix C-A-2, pp. 1-4 describes and provides an example of the sharing
mechanism for savings in net O&M, the gross plant additions benefit and
industrial revenue variances.  The allocation of savings to the Restructuring
Deferral Account and the FTEI is also described.


Pages C-15 and C-16 propose that sharing commence on January 1, 2004
with 50/50 sharing of earnings above or below the allowed ROE, net of
GSMIP, the DSM Achievement Incentive and other incentives.  The
customers’ portion of the sharing will be projected at Annual Reviews and
provided to customers by a rider in the following year.  The customers’
actual portion of sharing shall be determined after year end and variances
from projections provided to customers by a rider in the following year.
Sustained (two-year average) return that is 200 basis points above or below
the allowed ROE triggers an Off-Ramp review.


The 50/50 sharing mechanism
is accepted based on the
difference between the
allowed and actual ROE (net
of GSMIP, DSM Incentive,
load building and incentives
for partially controllable
items) using the common
equity component of the
actual rate base.


See Trigger Mechanism.


Deferred Charges and Amortization


Pages G-6 to G-7 seeks continuation for 2004 to 2008 of:
•  Deferred interest account to collect interest expense variances from


forecast short-term debt rates and from forecast long term debt rates,
principle, timing of issues and long term debt issue costs.


•  DSM incentive grants for deferral of grants of up to $1.5 million per
year.  BCUC IR 7.2 explained that the deferral account would only be
used to collect incentive payments and rebates to customers.  Costs
associated with advertising (including awareness programs), program
promotion, program design, administration, research and evaluation
would be O&M expenses.


Additional requests:
•  Amortize over 5 years commencing in 2005, the deferred 3rd party


revenues arising from the cancellation of PG&E contract net of any
mitigation revenues received.


•  Deferral of variances in pension expense and insurance expense from
forecast.


•  Deferral of the costs of the PBR Application and amortize over 5 years.


Section H, Tab 3, pp. 6.1 to 6.6 requests the following treatment:
•  Deferred interest is amortized over three years.
•  Market Rebate Incentive-Water Heater Grants are continued until final


year of amortization in 2004.
•  NGV Conversion Grants with continued additions as approved by


Orders G-98-99 and G-7-03 and five year amortization.
•  2003 Revenue Requirement with five year amortization.
•  2004-2008 Revenue Requirements with accumulation of costs and five


year amortization.
•  DSM program to continue with expenditures of $1.5 million per year


for 2004-2008 and three year amortization.
•  DSM-DRIA to continue with three year amortization.
•  Property Tax Deferral with continued accumulation of variances between


forecast and actual with three year amortization.
•  GCRA and GCRA Interest with continued recording of interest on


Proposed deferral accounts
and amortization periods are
acceptable.


A DSM assessment report
should be provided at the
Annual Review of proposed
programs for the upcoming
year and an analysis of
existing programs.
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GCRA variances from forecast.  Amortization in accordance with Orders
No. G-124-00, G-134-01 and G19-03.


•  RSAM will continue to accumulate differences between forecast and
actual use rate of RSAM customers per year from 2004-2008.  Any
RSAM additions are amortized over three years.  Variances between
forecast and actual balances will accumulate short-term finance costs.


•  BC Hydro Services Agreement Costs with continuation of two year
amortization by 2003 Decision and Order G-7-03.


•  Coastal Facilities with continuation of five year amortization by Order
C-14-98.  With deferral of costs approved by Order C-14-98 and two
year amortization by 2003 Decision and Order G-7-03.


•  ABC-T Project Requirements Phase with two year continued
amortization commencing in 2003 by Order G-24-02.


•  Burner Tip Service with continued one year amortization by 2003
Decision and Order G-7-03.


•  Earnings Sharing Mechanism as an amortization of the January to
February 2003 refund over the remaining March to December 2003
period by 2003 Decision and Order G-7-03.


•  Salmon Arm Reinforcement with continued amortization by Order G-
26-00. Final year of amortization in 2003.


•  NGV Compression Equipment Recovery with continued 10 year
amortization by Order G-143-99.


•  2001 Rate Design with continued amortization over three years starting
in 2002 by Order G-116-01.


•  Overheads Change-Income Tax Refund and CIAOC Software Tax
Savings/OH Change with continued amortization over five years by
2003 Decision and Order G-7-03.


•  Other Post Employment Benefits with continued regulatory accounting
treatment by Order G-7-03.


•  Deferred 2000 SCP Cost of Service with amortization over five years by
Orders G-135-99 and G-7-03 and 2003 Decision.


•  SCP Net Mitigation Revenue and SCP West to East Transmission with
continued five year amortization by Orders G-124-00, G-123-01, G-7-
03 and 2003 Decision.


•  SCP PG&E Contract Cancellation with forecast lost revenue per Letter
L-48-02 and requested amortization over five years commencing in
2005.


•  CCT Deferral with continuation of five year amortization starting in
2003 by 2003 Decision and Order G-7-03 of deferred credit recorded
by Orders G-85-97 and G-48-00.


•  CCT Assessment with amortization period of three years by 2003
Decision and Order G-7-03.
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Working Capital


Section H, Tab 5, p. 1 proposes that Gas in Storage and Transmission
Linepack and All Other Working Capital will have a revised forecast at the
Annual Review.  Cash Working Capital will use lead/lag methodology from
the 1992 Decision with changes from the 2003 approved lead or lag days
currently in rates brought forward each year as necessary.


In BCUC IR 11.2 the Company discusses using a formula to calculate cash
working capital based on the mid-year NGPiS.


Accepted as filed.


Finance, Accounting and Tax Issues


Pages G-1 to G-6 propose:
•  New long term debt issues of $850 million for 2004-2008 with an


expected rate of 7%.  A 2003 long-term debt issue of $150 million for
2003.  Debt expense to be reforecast at each Annual Review as
described on page C-12.


•  Short term debt rates of 4% for 2004 and 5% for 2005-2008.  Debt
expense to be reforecast at each Annual Review.


•  Any changes in GAAP would be treated as flowthrough items.
•  A report will be filed on the separation of BC Gas Inc. pensions, salaries


and expenses from BCGUL.  The Corporate Centre is expected to have
40-45 employees.  Forecast O&M is consistent with the 2003 Decision
and the amounts charged by the corporate Centre to BCGUL will be
consistent with the 2003 Decision.


Accepted, but any changes in
regulatory treatment resulting
from changes in GAAP will
require Commission approval.


Regulatory Accounting Methodologies


Page C-19 proposes the continuation of GCRA/RSAM accounts, taxes
payable method for income taxes, regulatory treatment for CPCNs from the
1998-2001 PBR Plan, accounting for certain assets and rate stabilization
accounts on a net of tax basis, accounting for property, plant and equipment
to include overhead and AFUDC.  Approved depreciation rates are used.
The current accounting treatment of property, plant and equipment
retirements will continue.


Accepted as Filed.


Taxes


Page C-13 proposes a deferral account to record variances in property taxes,
income tax rates, LCT rates, and any new government tax expenses, charges
and levies.  Amortization over three years as a flowthrough item.  At the
Annual Review a forecast of income tax and LCT rates and other tax
expenses for the following year will be provided and customers’ rates for
that following year will be determined on the basis of that forecast.


Accepted as Filed.


Exogenous Factors


Exogenous Factors are described on page C-16 as items beyond the
Company’s control that will be adjusted in rates (flowthrough).  These
factors include judicial, legislative or administrative changes, orders or


Accept the arguments of
Terasen Gas and accept same
practice as 1998-2001 PBR.
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directions, catastrophic events, bypass or similar events, major seismic
incident, acts of war, terrorism or violence, changes in generally accepted
accounting principles, standards and policies, changes in revenue
requirements due to Commission directions.


In BCUC IR 1.5, the Company lists the flow through items and exogenous
factors and discusses the merits of fixing an expense and allowing the item
to be “at risk”.  The Company believes that partially controllable items
should be evaluated on an item by item basis and considered in the context
of the overall PBR.


Service Quality Indicators


Appendix C-A-1, pp. 7-14 discusses benchmarks for proposed SQIs.
Appendix C-A-1, p. 5 proposes a benchmark based, where possible, on a
three year history at the beginning of the PBR that is maintained throughout
the PBR period.


Proposed SQIs Benchmark
Response Time to Site for Emergency Calls 21.1 minutes
% of Responses within 30 Seconds -Emergency 95%
% of Responses within 30 Seconds-Non-Emerg 75%
Trans System Annual Reportable Incidents 2 Reportable/yr
% of Customer Bills Meeting Performance Criteria Score 5.0 or less
Meter Exchange Appointment Activity 92.2% met


Directional Indicators Three Year Average
Number of Third Party Damages 1,219
Leaks per Kilometre of Distribution Mains 0.0041


BCUC IR 1.10.7 states whether or not the achievement level for SQIs
should be used to qualify the Company for an incentive should be dealt with
similar to the 1998-2001 PBR.  Page 13 of that PBR stated that SQIs will
be reviewed at Annual Reviews and participants can make submissions to
the Commission that a deviation from a benchmark is significant enough
that it should limit incentive payments to the Utility.


Refer to the SQI section in
the Annual Review document
(Appendix 2)


Trigger Mechanism


Page C-18 proposes that a full regulatory review is triggered if the two-year
average achieved ROE after sharing exceeds or drops below the allowed
ROE by 200 basis points or if there is a serious degradation of Service
Quality Indicators.  LMLGU IR 21 clarified that the two-year average refers
to two consecutive years and in IR 32 the Company expressed the belief that
“serious degradation” cannot be defined in a manner that would foresee all
circumstances.


A Commission review of the
PBR Plan can be requested
by any party if the achieved
ROE after earnings sharing
varies from the allowed ROE
by 150 basis points in any
year of the term.


Annual Review


The process for the Annual Review and rate setting for the following year is
described in BCUC IR14.1 as being similar to the 1998-2001 PBR as
adjusted for 2004-2008 PBR Plan formulas, SQIs, plant additions.


Expanded 1998-2001 PBR
Annual Review process is
acceptable.  See attached.
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No Surprises
Terasen Gas is to advise all
parties of any major changes
planned for the Utility and
nothing in this settlement
provides Terasen Gas with
any approval to change its
business practices to the
detriment of customers. For
example, the spin off of
significant operations, such as
those outsourced to
CustomerWorks would
require disclosure prior to
undertaking.


Mid-Term Assessment Review


Page C-18 proposes that a review be held prior to the end of the third year
(2006).  If there are unintended outcomes or deterioration in service quality,
the parties can jointly address a cure.  LMLGUA IR 12.1 describes the
Mid-Term Assessment Review as an expanded Annual Review.


The proposal is acceptable.


Customer Advisory Council (CAC)


(This item was not addressed in the Application)


A customer advisory council
will be established which
meets twice yearly to deal
with any customer issues that
have arisen during the year.
The purpose of the CAC will
be to provide a non-binding
forum for customer groups
and the Company to
communicate and deal with
customers' concerns
constructively and proactively.
One of the meetings will be
held in advance of the Annual
Review to provide an
opportunity for customers to
raise issues again at the
Annual Review which have
not been satisfactorily
resolved in the CAC process.
The Company's
representatives on the CAC
will comprise of the President,
Vice President of Marketing
and Vice President of
Regulatory Affairs.  A record
of the meetings will be kept
and made available upon
request.


Equity Thickness
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Page G-1 confirms that the Company finances its assets with a mix of debt
and equity following the Commission’s approved capital structure of 33%
common equity and 67% debt.


The equity component is
consistent with the 2003
Decision and is acceptable.
This does not preclude the
Company from making an
application to the
Commission for a variation of
its equity thickness if
appropriate.


Load Building


Company proposed incentives around load building initiatives.


Company proposed framework of specific load building program based on
increased penetration for gas cooking, clothes drying and water heating
appliances.  See attachment.  Company may develop other initiatives during
the Term.


Concept of incentives for load
building initiatives accepted,
subject to DSM-like
assessment (including net
present value of expected
revenues and costs) of each
initiative.


A DSM-like assessment
(including net present value of
expected revenues and costs)
should be provided at or
before Annual Review before
initiative starts.


Other Items Resolution
Partially Controllables


Stakeholders expressed interest in exploring positive incentives around
partially controllable expenses.  The Company was also interested.


Company to have a positive
incentive around provincial
and municipal government
taxes, fees and expenses.
Details of an incentive
respecting property taxes
were agreed.  See Appendix
5.
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Company or interested parties
(intervenors/Commission
staff) to bring forward any
new ideas around positive
incentives for partially
controllable expenses to
Annual Reviews.
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Annual Review
of the


Terasen Gas 2004 — 2007 PBR Settlement (the Settlement )


Annual Reviews and Rate Adjustments


For each year of the Term of the Settlement, the Commission will conduct an Annual Review
with Terasen Gas and interested parties.  The Annual Review is a proceeding  for purposes of
participant cost awards.


The Annual Review has the following objectives:


♦  To inform the Commission and interested parties about the activities of Terasen Gas;


♦  To review Terasen Gas  performance under the Settlement, including its costs, service levels
and future plans;


♦  To identify any concerns regarding the proposed activities of Terasen Gas for the coming
year;


♦  To attempt to obtain consensus on issues that must be decided by the Commission in advance
to set rates for the next year; and


♦  To determine if there has been any action by Terasen Gas that may justify a reduction in any
portion of the Terasen Gas shareholder incentive payments pursuant to the Settlement.


The Annual Review


At the Annual Review to be held in November of each year beginning in 2003 through 2006,
Terasen Gas will present projections for the year that is ending and forecasts for the next year.
For the year that is ending, Terasen Gas  presentation will include projections of the following:


♦  Utility volumes and revenues;
♦  Utility expenses;
♦  Year-end plant balances and other rate base information;
♦  Deferral account balances and amortization;
♦  Year-end customers and other cost driver information;
♦  Utility earnings;
♦  Material efficiency measures or investments, except where the Commission determines that


public disclosure of such information at the Annual Review may harm Terasen Gas  business
interests and such harm outweighs the public interest in public disclosure; and


♦  Service Quality Indicator results.
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For the next year, Terasen Gas  presentation will include forecasts of the following:


♦  Customer growth;
♦  Inflation;
♦  Utility volumes and revenues;
♦  Utility expenses (determined by the PBR formula plus flow through items);
♦  Utility capital expenditures (as determined by the PBR formula);
♦  Plant balances, deferral account balances and amortization to be included in rates;
♦  Savings and costs of efficiency measures that may materially affect Terasen Gas  operations,


costs or services, except where the Commission determines that public disclosure of such
information at the Annual Review may harm Terasen Gas  business interests and such harm
outweighs the public interest in public disclosure; and


♦  Savings and costs of proposed efficiency measures for specific restructuring initiatives
requiring recoveries or providing benefits beyond the expiry of the Term.


Cost drivers for the next year will be updated to reflect the most recent forecasts.  The customer
addition related cost drivers for the next year will also be updated for projected variances
between actual customer growth in the past year and the customer growth that had been forecast
for that year.


Each year, Terasen Gas will file its updated five-year major capital project plan.  The plan will
include a system-wide analysis showing the following:


♦  Peak load projections
♦  Areas of capacity shortfall
♦  Projects for system modification or expansion
♦  Cost projections for regular capital and CPCNs
♦  Scheduling of projects


The plan will indicate CPCNs that may be needed in future years.


At the Annual Review, Terasen Gas will also review the following:


♦  Expenditures of Terasen Gas, if any, related to Terasen Gas (Vancouver Island), identifying
those expenditures related to efficiency initiatives and related benefits achieved or forecast
to accrue to Terasen Gas;


♦  Any  initiatives that Terasen Gas proposes to undertake or has undertaken that may
materially affect Terasen Gas  operations, costs or services in a manner not anticipated or
disclosed during the Negotiated Settlement Process, except where the Commission
determines that public disclosure of such information at the Annual Review may harm
Terasen Gas  business interests and such harm outweighs the public interest in public
disclosure;


♦  Service Quality Indicator results;


♦  Compliance with Terasen Gas  Code of Conduct and Transfer Pricing Policy;
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♦  Compliance with Commission directives and other regulatory requirements relevant to the
Settlement;


♦  Opportunities, if any, to establish incentives that would assist Terasen Gas to reduce its non-
controllable expenses; and.


♦  The number and types of customer complaint calls to CustomerWorks pertaining to the
service provided by Terasen Gas.


Terasen Gas will hold its first Annual Review in November of 2003.  At that Annual Review
forecasts for 2004 will be presented, together with the projected number of customers at January
1, 2004 and projected plant balances and other rate base information as at January 1, 2004.  Cost
drivers for 2004 will be updated to reflect the most recent forecasts for 2004.  Rates for 2004 will
be set by the Commission based on the projected opening rate base for 2004 and the forecasts for
2004 as agreed upon by the participants or as subsequently determined by the Commission.
Three weeks before each Annual Review, Terasen Gas will provide interested parties and the
Commission with: (1) the projections and forecasts to be presented by Terasen Gas at the Annual
Review; (2) information addressing issues of concern previously communicated to Terasen Gas
by interested parties; and (3) a report on the results of the uncontrollable / partially controllable


expenses for which an incentive mechanism has been established.  Parties may submit
information requests and Terasen Gas will respond to those requests before the Annual Review.


In regard to projected year-end earnings in the November Annual Review, Terasen Gas will
provide an update in April or May once actual results have been determined and adjustments will
be made at the following year end.  Incentives will be trued up to the actual results at that time.


Service Quality Indicators


Service Quality Indicator results will be reviewed at the Annual Review together with a
discussion of any specific initiatives undertaken to improve the SQIs or any emerging changes in
customer practices that are affecting or may affect SQIs during the Term of the Settlement.


Principle:


Maintenance of existing high levels of service quality is an important feature of this Settlement.
The parties recognize that variance in these statistics may occur due to random events or events
beyond the full control of Terasen Gas.


Process:


♦  Service Quality Indicators will be reviewed at the Annual Review in November of each year.


♦  Participants will be given an opportunity to argue whether a deviation from the benchmark
for any of the Service Quality Indicators is significant enough to establish that service quality
is deteriorating generally or in specific areas.


Service Quality Indicators:
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The parties to agree to the following SQIs and benchmarks:


1. Response time to site from time of dispatch for
emergency calls


21.1 minutes


2. Percent of responses within 30 seconds by a person
for an emergency call


95%


3. Percent of responses within 30 seconds by a person
for a non-emergency call


75%


4. Transmission system annual reportable incidents 2


5. (a) Percent of customer bills produced meeting
activity criteria


51


(b) Percent of transportation customer bills accurate 99.5%


6 Percent of meter exchange appointments met 92.2%


7. Percent of time when transportation meter
measurement first report deviates less than 10%
when compared to billable amount2


90.0%3


The parties agree that the SQIs are intended to track Terasen Gas  service quality, but
acknowledge that the final three SQIs listed below in particular can be influenced by high gas
costs and other events beyond the control of Terasen Gas.  The three SQIs listed below will be
compared to previous years  performance, recognizing the impact of events beyond the control
of Terasen Gas.


                                                  
1 The benchmark of 5 refers to the average of the formula results for the following three submeasures, where PA
refers to the actual percentage achieved for each submeasure:


Submeasure Formula Benchmark PA Benchmark Formula Result


1. Percentage of bills accurate
based upon input data


(100%-PA)*5000 99.9% 5.0


2. Percentage of bills delivered to
Canada Post within two days of
date that the statement file is
created


(100%-PA)*100 95% 5.0


3. Percentage of customers billed
within two business days of the
scheduled billing date


(100%-PA)*100 95% 5.0


2 Includes both daily and monthly meter measured transportation customers
3 Calculated on a weighted average based on the number of GJ consumed by each transportation customer
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8. Independent Customer Satisfaction Survey


9. Number of Customer Complaints to the BCUC


10. Number of prior period adjustments regarding transportation customer measurement data.


The parties also agree to establish the following directional indicators:


♦  Leaks per kilometre of distribution mains
♦  Number of third party distribution system incidents


Annual Evaluation:


♦  Directional indicators will be given a lesser weight in considering Terasen Gas  service
quality performance.


♦  The onus of establishing that a benchmark has been met or why it is reasonable that it was
not met rests with Terasen Gas.


♦  Each SQI will be evaluated on its own merits and a material deviation from the benchmark
for any single performance indicator that cannot be explained by events beyond Terasen Gas
control is sufficient basis to argue service quality deterioration.


♦  Any party may argue that the benchmarks or service quality indicators need to be modified.
Any proposed changes to SQIs or benchmarks must be approved by the Commission.


Compliance with the Negotiated Settlement


Principle:


Terasen Gas  compliance with regulatory requirements and conduct as a regulated utility will be
reviewed at each Annual Review.


Process:


At each Annual Review, Terasen Gas will provide the report required by and filed with the
Commission summarizing the results of the annual compliance review of the Code of Conduct
and Transfer Pricing Policy of the Commission conducted by Terasen Gas  Internal Audit
Services.


For each year during the Term of the Settlement, the Commission will provide Stakeholders with
the proposed Commission directions to Terasen Gas  Internal Audit Services.  Any Stakeholder
may request the Commission to add directions to review and report on other areas of concern.
To assist the Commission in deciding on the merits of such a request relative to the additional
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cost and effort, the interested party must explain the reasons in support of the additional audit
inquiry.


In addition, before the first Annual Review, Terasen Gas  independent external auditor will
review the work performed by Terasen Gas  Internal Audit Services and at the first Annual
Review, consistent with Section 8600 of the CICA Handbook Review of Compliance with
Agreements and Regulations , will provide a report of Terasen Gas  compliance with the Code
of Conduct and Transfer Pricing Policy.  Subsequent to the first Annual Review, Stakeholders
and Terasen Gas may make submissions to the Commission regarding whether or not such a
review and report by the independent external auditor of Terasen Gas should be continued for
other Annual Reviews.


Any Stakeholder or the Commission Staff may raise for discussion at the Annual Review any
action by Terasen Gas that contributed to service quality deterioration or the occurrence of an
event that materially affected Terasen Gas  operations, costs or services in a manner not
anticipated or disclosed during the process leading to the Settlement.  In the event that any such
issue is not resolved in the Annual Review, participants involved in the Annual Review will have
the right to ask the Commission to do one or more of the following:


a) limit the payments that Terasen Gas might otherwise earn from the
financial incentive in the Settlement;


b) request the external auditor of Terasen Gas to conduct a specific enquiry
on the matter in issue in the complaint and report back to the Commission;
or


c) review the terms of the Settlement to determine if the Settlement should be
adjusted or terminated.


Improvements to the Annual Review


Interested parties may make submissions to the Commission on items they wish to have included
on the agenda for the Annual Review.


To ensure that the Annual Review continues to meet its objectives under the Settlement, Terasen
Gas or any interested party may make submissions to the Commission on revisions or
improvements to the Annual Review process.
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Terasen Gas Inc.
2004 — 2007 PBR Plan


Capital Expenditures True-up Process and End-of-term Benefit Phase-out


Similar to the 1998 — 2001 PBR Plan the 2004 - 2007 plan includes a process for truing
up earnings sharing amounts to actual and a capital-related incentive that carries beyond
the end of the PBR Term. The 1998 — 2001 Plan also included a process for adjusting the
O&M expenses allowed by the formula in future years for the actual customer counts.
The same customer count adjustment process will apply to the O&M formula in the 2004
— 2007 Plan but, in addition, it will also be applied to capital expenditures. The allowed
capital expenditures will not be rebased to actual during the term but will be adjusted for
projected and actual customers as these become known. Also, the accumulated capital
benefit at the end of the term will be phased out by factors of 2/3 in the first year after
plan expiry and 1/3 in the second year after.


The capital target adjustments and true-up arising from customer count variances will be
carried into the subsequent years  formula rate base during the PBR term but the forecast
rate base for earnings sharing in each year will remain at the original target level.
Customer additions variances have only a minor effect on revenue requirement within the
first year. The first year additional costs and partial year of revenues from the customer
variances are close to offsetting one another. The Company responded to a question on
this issue in the November 1999 Annual Review of the previous PBR.


Two tables are attached which provide an example of the treatment of capital in the 2004
- 2007 PBR Plan. The first illustrates the adjustment and true up processes for customer
count related variances. The second provides a simplified example (using data from the
first table) of the capital benefits end of term phase-out.


Table 1: Capital Expenditures Adjustment / True-up Process


Each year will have forecast, projected and actual target base capital expenditures which
result from the different number of customer additions and average number of customers.


The initial 2004 forecast will be set in the November 2003 Annual Review based on
forecast number of customer additions, forecast average number of customers, forecast
CPI (BC), and 50% of forecast CPI adjustment factor. Subsequently, the 2004 target
expenditures will be adjusted in the following year s November 2004 Annual Review for
the projected customer additions and projected average number of customers. Then once
the year is complete the trued-up 2004 target base capital expenditures will be calculated
based on the year s actual customer additions and average number of customers.
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Assumed amounts for the actual spending in the customer additions-related and all other
base capital categories are also shown in Table 1 (Lines 14 and 26). This is to illustrate
how the amount of capital for phase-out at the end of the term will be determined.
(Projected actual capital spending is included for 2007 in Column 13, Lines 14 and 26
since the capital benefit amount for phase-out will initially be set before the 2007 actual
results are known. The capital benefit for phase out will be trued up for the actual 2007
results in the second year after the term.)


Example: November 2005 Annual Review for 2006 Revenue Requirements


At the November 2005 Annual Review the forecast for the 2006 base capital
expenditures will be made using the latest 2006 forecast number of customer additions,
forecast average number of customers, forecast CPI (BC), and the 66% of forecast CPI
adjustment factor. Also, at this time the 2005 formula capital expenditures for rate base
will be adjusted based on the projected 2005 customer additions and projected average
number of customers. As well, at this time the trued-up  2004 formula base capital
expenditures based on the actual 2004 customer additions and average number of
customers will be known. For the calculation of the 2006 rates the 2006 rate base will
therefore include the trued-up  2004 formula capital expenditures, the projected 2005
formula capital expenditures, and the forecast 2006 formula capital expenditures.


Table 2: Capital Expenditure Variances for Phase-out after the Term


In Table 2 the phase-out of capital benefits at the end of the PBR term is illustrated. The
variances eligible for the phase-out are carried forward from Table 1. The phase-out is
calculated using the 14% benefit factor. During the term of the settlement the benefits of
the capital savings are shared 50/50 (through the earnings sharing mechanism) between
customers and the Company. After the term customers retain their 50% share of the
benefit of capital savings and additionally receive one third of the Company s 50% share
in the first year after, 2/3 in the second year after and the full benefit in the third year
after. The Company retains 2/3 of its 50% share in the first year after expiry of the plan
and 1/3 of its 50% share in the next.
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TERASEN GAS INC. ATTACHM ENT  3


2004 - 2007 PBR PLAN TABLE 


TABLE 1: BASE CAPIT AL EXPENDITURES 


CAPITAL FORECAST ADJUSTM ENT AND TRUE-UP PROCESS


Line Decision 2004 2005 2006 2007


No. Particulars 2003 Forecast Projected Actual Forecast Projected Actual Forecast Projected Actual Forecast Projected Actual


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)


1 Forecast CPI (BC) 1.80% 2.00% 2.00% 2.00%


2 Adjustment Factor 0.90% 1.00% 1.32% 1.32%


3


4 CPI - AF  Factor 100.90% 101.00% 100.68% 100.68%


5


6 CUST OMER ADDITION DRIVEN CAPITAL EXPENDITURES


7


8 Custom er Addition Driven Capital Expenditure Per Customer Addition $2,093.04 $2,111.88 $2,111.88 $2,111.88 $2,133.00 $2,133.00 $2,133.00 $2,147.50 $2,147.50 $2,147.50 $2,162.10 $2,162.10 $2,162.10


9


10 Number of Customer Additions 9,265             8,459         9,500         10,000       8,521           8,300           8,000           8,793           8,800           9,000           8,864           9,000           9,100           


11


12 Target Custom er Addition  Driven Expend iture ($000) $19,392 $17,864 $20,063 $21,119 $18,175 $17,704 $17,064 18,883$       $18,898 $19,328 19,165$       $19,459 $19,675


13


14 Actual Custom er Addition  Driven Capital Expenditures ($000) $20,000 $17,500 $17,500 $17,500 $17,000


15      


16 Customer Add ition  Driven Capital Expend itures Variance - (Savings) / Deficit ($000) ($1,119)      $436            ($1,828)        ($1,959)        ($2,675)        


17


18 OTHER BASE CAPITAL EXPENDITURES


19


20 Other Base Capital Expenditure Per Customer $85.69 $86.46 $86.46 $86.46 $87.32 $87.32 $87.32 $87.91 $87.91 $87.91 $88.51 $88.51 $88.51


21


22 Average Number of Customers 775,492         783,070     783,591     783,841     793,433       793,322       793,172       801,569       801,572       801,672       810,604       810,672       810,722       


23


24 Target Other Base Capital Expend itures ($000) $66,454 $67,704 $67,749 $67,771 $69,283 $69,273 $69,260 $70,466 $70,466 $70,475 $71,747 $71,753 $71,757


25


26 Actual Other Base Capital Expend itures ($000) $66,500 $68,000 $68,000 $67,000 $69,000


27      


28 Other Base Capital Expenditures Variance - (Savings) / Deficit ($000) ($1,271)      ($1,260)        ($2,475)        ($4,753)        ($2,757)        


29


30


31 SUM M ARY CAPITAL EXPENDITURES ($000)


32


33 Target Customer Addition Driven Capital Expenditure $17,864 $20,063 $21,119 $18,175 $17,704 $17,064 $18,883 $18,898 $19,328 $19,165 $19,459 $19,675


34 Target Other Base Capital Expenditures 67,704       67,749       67,771       69,283         69,273         69,260         70,466         70,466         70,475         71,747         71,753         71,757         


35


36 Total Target Base Capital Expend itures $85,568 $87,812 $88,890 $87,458 $86,977 $86,324 $89,349 $89,364 $89,803 $90,912 $91,212 $91,432


37


38 Total Actual Base Capital Expend itures 86,500 85,500 85,500 84,500 86,000


39      


40 Total Capital Expenditures Variance - (Savings) / Deficit ($2,390)      ($824)           ($4,303)        ($6,712)        ($5,432)        


41


42 CUM ULATIVE CAPITAL EXPENDITURES VARIANCE FOR PHASE-OUT ($2,390) ($3,214) ($7,517) ($12,949)
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TERASEN GAS INC. ATTACHMENT 3
2004 - 2007 PBR PLAN TABLE 2
TABLE 2: END-OF-TERM CAPITAL INCENTIVE MECHANSIM
ILLUSTRATIVE EXAMPLE
$000


Line
No. Particulars 2004 2005 2006 2007 2008 2009 2010


(1) (2) (3) (4) (5) (6) (7) (8)


1 a). Formula Base Capital Expenditure Spending
2 Customer Addition Driven Capital Expenditures $21,119 $17,064 $19,328 $19,675
3 Other Base Capital Expenditures 67,771       69,260       70,475       71,757       


4 Total Base Capital Expenditures - Final Target per formula $88,890     $86,324     $89,803     $91,432     


5
6 b). Actual Base Capital Expenditures
7 Customer Addition Driven Capital Expenditures $20,000 $17,500 $17,500 $17,000
8 Other Regular Capital Expenditures 66,500       68,000       68,000       69,000       


9 Total Base Capital Expenditures - Actual $86,500     $85,500     $85,500     $86,000     


10
11 c). Capital Expenditures Variance for Phase-out
12 Customer Addition Driven Capital Expenditures ($1,119) $436 ($1,828) ($2,675)
13 Other Regular Capital Expenditures (1,271)        (1,260)        (2,475)        (2,757)       


14 Total Base Capital Expenditures Variance for Phase-out ($2,390)      ($824)         ($4,303)      ($5,432)     


15
16 d). Cumulative Capital Expenditures Variance for Phase-out ($2,390)      ($3,214)      ($7,517)      ($12,949)   
17
18 e). Capital benefit @ 14% ($335)         ($450)         ($1,052)      ($1,813)     
19
20 Customer portion (50/50 during term, Total benefit less phase-out after) ($167.5)      ($225.0)      ($526.0)      ($906.5)     ($1,208.7)  ($1,510.8)  ($1,813.0)
21
22 Company portion (50/50 during term, 2/3 & 1/3 Phase-out after) ($167.5)      ($225.0)      ($526.0)      ($906.5)     ($604.3)     ($302.2)     $0.0
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APPENDIX 4


Terasen Gas Inc.
2004 — 2007 PBR Plan


Load Building Mechanism


Description of Proposal


A mechanism during the period of the PBR agreement for Terasen Gas to implement load building programs for
residential and commercial customers. (i.e. primarily Rates 1 and 2 customers).


Areas of Opportunity


Examples include but are not limited to increasing the market penetration of appliances in residential
households that currently use natural gas and encouraging new customers to add additional appliances.  Gas
appliances with potential for increased market penetration include, ranges, dryers and to a lesser extent water
heaters 1.
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Terasen Gas


How Does This Benefit Customers?


Increased load generates higher use per account and distribution margin.


The Proposed Load Building Mechanism


1. Using coupons, track the number of gas appliances added through a load building program each year of the
program.


2. Calculate total annual load added by multiplying the average annual use rate for each appliance by the
number of gas appliances added for the year.


3. Under the current RSAM mechanism, any incremental distribution margins associated with added appliance
load is returned to customers through the RSAM deferral account, as the actual annual use rate would be
higher, all other things being equal, than that of the use rate for RSAM determination due to the added load .
Subsequent year use rate adjustments build this savings into rates prospectively.


                                                  
1 Stats for United States based on AGA survey Patterns in Residential Natural Gas Consumption Since 1980  dated Feb 11, 2000.
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4. Terasen Gas proposes instead to transfer the new load related distribution margin from the RSAM deferral
account to a separate revenue account for load building initiatives.  The revenue recorded in this account
will be included in the determination of Earning Sharing proposed under the PBR agreement (i.e. 50/50).


5. Incremental O&M expenditures incurred to support the load building programs will similarly be subject to
Sharing.


6. For subsequent years of the PBR agreement, a new Load Building deferral account will be established and
the new load revenues will be debited to this deferral account and credited to the new revenue account.
Customer use rates  for RSAM purposes will be adjusted upwards at the annual review to account for the
new load, which will have the effect of increasing use per account (and thereby reducing customers  rates),
and the Load Building deferral account will be amortized over all customer classes ensuring non-cross
subsidization. The revenues recorded in the load building revenue account are shared through the Earnings
Sharing mechanism.


7. The Company proposes that customers and Terasen Gas will share equally in the benefit of load added
during each year and for four subsequent years (ie. the Load Building Incentive would survive the PBR
term). Thereafter, for the balance of the life of the added appliances, the full benefit of the incremental load
will be fully taken into account in the use rate for RSAM determination.
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1


APPENDIX 5


Terasen Gas Inc.


2004 — 2007 PBR Plan
Property Taxes and Incentive Proposal


Property taxes are a complex area affected by multiple levels of government (municipal, provincial,
First Nations) and several different pieces of legislation (Local Government Act, Vancouver
Charter, Local Services Act, BC Assessment Authority Act, Indian Act and others).


For most classes of utility property, the main factors which determine the amount of property taxes
are the assessed values and the mill rates.


Within municipalities most distribution-related plant assets (mainly distribution mains and service
lines) are exempt from general municipal taxes. Instead the Company pays to each municipality a
tax of 1% of the revenues collected from customers within that municipality. The rate for the
Vancouver is higher at 1.25 %. This tax is commonly referred to as the 1% in Lieu tax.


For 2004 the forecast for the 1% in Lieu tax is $12,745,000 and the forecast for all other property
taxes is $26,170,000


Property Tax Incentive Proposal


Based on intervenor suggestions that a positive property tax incentive would be in customers
interests, the Company has developed the following proposal:


For purposes of the incentive:
•  Property taxes will be divided between the 1% in Lieu and all other categories (i.e., those which


are based on assessed values and mill rates)


•  For the 1% in Lieu taxes the incentive will be 10% of the savings related to achieving a reduced
rate for the tax or a changed structure to the tax which lowers the amount payable, e.g.


o If the In Lieu rate was reduced to 0.75% instead 1% (or for Vancouver from 1.25% to
1%), or


o The In Lieu tax was based on delivery margin rather than the full rate including gas costs
at a rate that reduces the total amount of In Lieu taxes payable to more historic levels.


•  For the balance of property taxes (General, School, First Nations and other) a modified version
of the formula-based approach applicable to O&M expenses and net gas plant in service will be
applied.


o The prior year actual amount will form the base to which the customer growth, inflation
and inflation offset factors will be applied to determine the target for the year.
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o The Company will be entitled to keep 10% of the amount by which its actual taxes are


lower than the target.
For illustrative purposes assume 2004 forecast is equal to 2004 actual. The 2005 target
cost would be:


$26,170,000 x (1 + customer growth) x (1 + CPI (BC) - 50% of CPI (BC))
$26,170,000 x (1.0109) x (1 + 2% - 1%) = $26,720,000


If 2005 actual property taxes were $26,400,000 the Company would retain
10% of the $320,000 difference or $32,000.


•  In each case the Company shall be entitled to receive the 10% incentive payment in each year
during the PBR term where the specific savings achieved continues.


•  If property taxes for the year increase beyond target levels (or rates for the 1% in Lieu), there
will be no penalty.  The target for the following year will use this higher actual level as the base
to which the growth, inflation and offset factors will be applied.
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COUNT 2 1 1-Terasen Gas Inc.-Performance-Based Rate Plan 2004-2008-Registered Intervenor
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R.T. O Callaghan & Associates, Inc.
P.O. Box 3483


Vancouver, B.C. V6B 3Y4
Tel: 604.683-8353  Fax: 604.488.0665  Email: rto@rtocallaghan.com


July 17, 2003


British Columbia Utilities Commission
Box 250
Sixth Floor, 900 Howe Street
Vancouver, B.C.
V6Z 2N3


VIA  EMAIL
Attention: William J. Grant, Executive Director


Re: Terasen Gas Inc.
Negotiated Settlement
2004-2007 PBR Plan


Further to our letter of July 4, 2003, R.T. O Callaghan & Associates Inc., on behalf of
BC Health Services, accepts the Terasen Gas negotiated settlement package sent with
your covering letter dated July 11, 2003.


Sincerely,


R.T. O Callaghan
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July 11, 2003


Mr. W. J. Grant
Executive Director
British Columbia Utilities Commission
900 Howe St
Vancouver ,BC  V6Z 2N3


Dear Mr. Grant


Re: Terasen Gas Inc. – Negotiated Settlement
2004-2007 PBR


Further to your letter of July 8, 2003, the Elk Valley Coal Corp., (“Elk Valley”),
Canada’s largest producer of metallurgical coal and the world’s second largest
producer of metallurgical coal for export, participated in the negotiated
settlement process, the results of which are attached to your letter of July 8, 2003.


As you appreciate, the negotiated settlement is the end result of an arduous
negotiation process,with” give and take “from all participants, which
commenced with the Application by Terasen Gas dated April 17, extended over
several months, culminating in the aforementioned settlement document.


Elk Valley accepts this Agreement and its components as presented.


Yours truly,


J. David Newlands


cc: Don Shyluk, Vice President, Projects and Development.


6209 Angus Drive
Vancouver, B.C.
V6M 3P2


T. 604-264-9147
F. 604-261-1964
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PO Box 49130
Three Bentall Centre
2900-595 Burrard Street
Vancouver, BC
Canada V7X 1J5


A F F I L I A  T E D  W I T H   A I R D  &   B E R L I S  L L P  l  T O  R O  N  T O  


OB11661.4.1
INTERLAW M E M B E R  O  F  I N T E R L A W ,  A N  I N T E R N A T I O  N A L  A S S O  C I A T I O  N 


O  F  I N D E P E N D E N T  L A W  F I R M S  I N  M A J O  R  W O  R L D  C E N T R E S 


VIA ELECTRONIC MAIL


British Columbia Utilities Commission
6th Floor, 800 Howe Street
Vancouver, B.C.
V6Z 2N3


Attention: Robert J. Pellatt


Dear Sirs/Mesdames:


Re: Terasen Gas Inc. (formerly BC Gas Utility Ltd.) — Negotiated Settlement 2004-2007
PBR Plan


We are counsel to the BC Greenhouse Growers Association, the United Flowers Co-operative
Association, the Lower Mainland Large Gas Users Association, the Heating Ventilating Cooling
Industry Association of BC ( HVCI ) and Avista Energy (the Stakeholders ).˚ Attached please
find the Stakeholders dissent to the above-noted Negotiated Settlement.˚


A copy of this letter and attached Information Request will be forwarded to the intervenors by e-
mail as well as by facsimile and mail to those who did not provide an e-mail address.


Yours truly,
OWEN, BIRD


Christopher P. Weafer


Christopher˚P. Weafer
CPW/jlb
Encl.
cc:  Registered Intervenors
cc:  Terasen


Telephone˚˚604 688-0401
Fax˚˚604 688-2827
Internet˚˚http://www.owenbird.co


Direct Line:˚˚(604) 691-7557
Direct Fax:˚˚˚(604) 632-4482
E-mail:˚˚˚c̊weafer@owenbird.com
Our File:˚˚˚09756-0020
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OB11892.


DISSENT ON NEGOTIATED SETTLEMENT
ON BEHALF OF THE


THE LOWER MAINLAND LARGE GAS USERS ASSOCIATION,˚
BC GREENHOUSE GROWERS ASSOCIATION,˚


THE UNITED FLOWER GROWERS CO-OPERATIVE ASSOCIATION, ˚
HEATING VENTILATING COOLING INDUSTRY ASSOCIATION OF BC, and˚


AVISTA ENERGY CANADA LTD.
(the Stakeholders )


IN THE MATTER OF THE UTILITIES COMMISSION ACT, ˚
R.S.B.C. 1996, CHAPTER 473


AN APPLICATION BY TERASEN GAS INC. (FORMERLY KNOWN AS BC GAS
UTILITY LTD.) FOR APPROVAL OF A MULTI-YEAR PERFORMANCE-BASED


RATE PLAN TO SET RATES FOR 2004 - 2008


The Stakeholders, who participated in the above-noted settlement, represent the following


industries:


1. Lower Mainland Large Gas Users Association which represents 18 large industrial end users
and institutional end users located in the Lower Mainland of British Columbia;


2. Heating Ventilating Cooling Industry Association of BC ( HVCI ) which represents the
residential heating industry operating in the Province of British Columbia;


3. BC Greenhouse Growers Association which represents the British Columbia greenhouse
industry;


4 .  United Flower Growers Co-operative Association which represents the flower growing
industry of British Columbia; and


5. Avista Energy Canada Ltd., a gas marketing and energy services company which represents
more than 200  commercial and industrial customers resident in the Province of British
Columbia.


Each of the above Stakeholders has been an active participant in Terasen Gas Inc. ( Terasen )


related matters and they represent a broad, comprehensive and diverse set of interests as


customers and competitors with Terasen.  Notwithstanding the diversity of their operations, the


Stakeholders share a strongly held common concern about the regulatory model being used in


regard to Terasen.
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OB11892.


I.  Background


Each of the Stakeholders have a common concern about the value of performance based


regulation ( PBR ).   The Stakeholders entered into this negotiation process a strongly held


belief that cost of service regulation and annual cost of service reviews have at least as many


benefits to customers as does PBR.  This Stakeholder group will not be surprised if PBR is


ultimately found to not conserve the public interest.


The Stakeholders were particularly concerned with and remain opposed to long term PBR


settlements which essentially remove Terasen from the review of the British Columbia Utilities


Commission (the Commission ) in any substantive sense for long periods of time.  While the


detail of this opposition in regard to Terasen will be set out later in this document, it is also the


position of the Stakeholders that notwithstanding some policy support for PBR reflected in


Commission decisions and in some provincial government directions, long term PBR is


inconsistent with Policy Action Number 12 in the Province s Energy Plan entitled Any Energy


for our Future:  A Plan for BC  which provided the structure of the Commission, and its mandate


in regulating Terasen and other energy distributors, will be strengthened.  Simply put, the above-


noted Stakeholders fail to see how the Commission is being strengthened by providing long term


PBR settlements which remove the Utility from a more indepth review and transparent access to


economic issues affecting end users.


The Stakeholders have a serious concern with respect to the manner in which the prior PBR


settlements resulted in Terasen returning significant benefits to its shareholders in that the price


of the Terasen stock doubled during the last PBR term, during the same time period the utility s


appetite for passing on cost increases and risks to customers through flow through and deferral


accounts was prevalent.  The Stakeholders do not have a problem with the financial success of


Terasen in the investment community; however, when one reviews Terasen s relationship with


the Stakeholder group represented in this submission, a relationship of mistrust and cynicism has


evolved during the past PBR periods.
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The Stakeholders understand the issues that Terasen faces responding to the investment market


place on an on-going basis with quarterly reporting requirements and a need to maintain a


positive profile in the investment market.  The fear of the Stakeholders is that upon being granted


a long term settlement, the interest to comply with utility regulatory requirements, including


Code of Conduct, will significantly reduce and various incentives will conflict utility customer


interests with those more designed to respond to the investment market.


This cynical view is based on the past record during the PBR period where various costs flowed


through to customers more than offsetting any promised PBR benefit.  More importantly, the


cynicism is reinforced when one looks at the response of Terasen to the directions of the


Commission set out in the Commission s decision of February 4, 2003 on Terasen s revenue


requirement.  The test of commitment to meet regulatory objectives is best determined by review


of the most recent conduct of Terasen.


II.  Compliance with February 4, 2003 Decision of the Commission


(a)  Transfer Pricing Policy


The seriousness with which Terasen takes its utility regulatory requirements is questioned by the


Stakeholders.  When one reviews the February 4, 2003 decision of the Commission and the


response of Terasen to directions set out in that decision, that scepticism is reinforced.  At pages


43 to 45 of the February 4, 2003 decision, the Commission set out its determination with respect


to Code of Conduct and Transfer Pricing Policy ( TPP ) indicating that the evidence adduced in


the hearing suggests that Terasen has not treated the TPP with sufficient seriousness and care.


During the hearing the Commission could not determine that there was always an appropriate


distinction between utility activities and cost, and non-utility activities and cost .  In response to


Lower Mainland Large Gas Users Association s Information Request No. 1 at Appendix C, in


this proceeding Terasen set out its response to dealing with the TPP guidelines.


At slide 5 of Appendix C entitled T PP Explained , Terasen sets out how they have instructed


their employees to charge either fully allocated cost or market price (not the higher of the two).
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The Commission s decision states at page 41, paragraph 2, that BC Gas was concerned


specifically about the requirement in TPP to charge the greater of the market price or the fully


allocated cost of services supplied to NRBs .


When one reviews the slides presented by management of Terasen to employees in explaining


the TPP, it provides that the pricing rules for utilities is based on: full cost or market price .


This is not the Transfer Pricing Policy guidelines in that the pricing is to be the greater of full


cost or market price.


The Commission also dealt with the issue of incremental pricing of services which is neither


fully allocated cost nor market cost pricing.  At the revenue requirement hearing, Commission


council cross-examined Terasen on incremental pricing and questioned that if the incremental


pricing was zero (as Terasen said the website work was), would there be no charge for the


service?  Terasen answered in the affirmative.


The incremental price issue is seen in the Grey Area  section of the slide show presented in


response to the above-noted information request.  At slides 11 and 12 entitled My Work  it


instructs employees as follows:  If work seems to relate to both utility and NRB or Inc.,


consider the context:  if NRB did not exist, would Utility still do this work?   The question


implies that the answer is yes , then incremental cost of zero should be applied to the work.


The question which should be asked in order to apply TPP correctly — is fully allocated cost or


market price whichever is greater - is the NRB or Inc. receiving value for my work?   If the


answer is in the affirmative, then the fully allocated or market price, whichever is greater, should


be applied.


In conclusion on this point, it is apparent to the Stakeholders that on this issue considered by the


Commission in the public hearing, Terasen has not complied with the direction of the


Commission and has remained vague and unclear in instructing its employees on this important


issue contrary to the direction of the Commission.


(b)  Referral of Customers
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Further, the information filed in response to Lower Mainland Large Gas Users  Information


Request No. 1 at Appendix C indicates that Terasen is still referring customers to Terasen NRB s


and specific retailers in that the slides indicates that the caller should be directed to two


alternative service providers when a referral is made to an NRB.  Page 4, Item 6 of the Terasen s


Code of Conduct specifically states that BCGUL will not preferentially direct customers


seeking competitively offered services to an NRB or a specific retailer .  It is significant that


Terasen requested this item be removed from the Code of Conduct in their 2003 revenue


requirement application, then dropped the request, yet is instructing their employees to


preferentially direct customers to NRBs and specific retailers.  Again, it is an example of where a


matter was dealt with in some detail and with some serious level of concern at the hearing


process, directions arise in the decision of the Commission, and Terasen appears to be attempting


to avoid compliance with the direction.  This is not conduct which supports lessening the


regulatory oversight of the utility.


(c)  Compliance with Commission Direction on Website


A review of the website also indicates that Terasen has not taken the Commission s decision in


February, 2003 seriously.  This was a matter raised by HVCI and a matter that caused concern to


the Commission is reflected in its decision at pages 44 to 45.  A review of the Terasen website


indicates that far from reducing confusion, the renaming of BC Gas Utility Ltd. to Terasen Gas


and the creation of subsidiaries such as Terasen Utility Services Ltd. has created more confusion


in the minds of customers.  More importantly, Terasen has not responded to the direction of the


Commission which was to create separate and distinct websites for Terasen Gas and Terasen,


Inc. and its group of NRBs.  Further, the decision indicated that there should be no direct links


from the Terasen Gas website to non-regulated business activities of Terasen, Inc.  Specific links


from Terasen Gas to the Inland Pacific Connector and to IPCO and CIPI are, along with


numerous other links, in direct contradiction to the decision of the Commission of February,


2003.  If the Commission s decisions are not being fully complied with on these obvious


examples, what else is being overlooked?
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(d)  Separation of Management Function


A further direction of the Commission was the separation out of the management function of BC


Gas Inc. and BC Gas Utility Ltd.  We are advised by the companies that they will provide a


study at the end of August on this topic.  With respect to the provisioning of a study, it is not a


satisfactory response to an issue that has been in existence for some considerable period of time


and the Annual Review in November will need to deal with a more significant proposal by


Terasen in order to resolve this significant issue.  The fear of Stakeholders is that Terasen will


follow the model pursued in Ontario by other utilities in PBR periods which is to maximize


return to the non-regulated business side of the company and maximize cost to the utility side.


Only time will tell whether these speculations are correct.  However, the risk of long term


settlement increases the chance of this occurring by minimizing ongoing public scrutiny.


III.  The Appropriateness for PBR


The Stakeholders have participated in negotiations around PBR with Terasen for the past eight


years.  These negotiations have included the filing and withdrawing of PBR applications by


Terasen once it appeared that Terasen would not be successful with its filing.  In one instance


Terasen withdrew an approximately 17% rate increase and accepted a rate freeze and was


successfully able to maintain rates at frozen levels in that year.


A common question of Stakeholders is:  what incentive is really needed beyond the regulated


rate of return approved by the Commission in annual reviews to ensure that management of


Terasen does the job it was hired to do?  Clearly the incentive compensation of management and


executives is such that they should be highly motivated to perform their jobs as they are some the


most well paid regulated executives in the Province, if not some of the highest paid executives in


the Province.  These Stakeholders fail to understand how professional utility managers would not


be incented to properly and prudently run Terasen without the need to offer further incentive to


shareholders.  Clearly, the utility investment environment is far stronger than it was relative to


the investment community on a whole as the days of 20% return on technology investments are


long gone.  The rapid rise of Terasen Inc. s stock price would indicate that the stability offered







APPENDIX A
to Order No. G-51-03


page 46  of 47


OB11892.


by utility investment is strong and here to stay.  As a result, the need to offer further incentive to


attract investment is significantly reduced and we fail to understand the on-going need for


incentives generally.  Is this an admission of regulatory flaws of an unwillingness to make


business decisions that should otherwise be made without incentives?.


IV.  The Integrity of the Regulatory Process


The Stakeholders remain concerned that a long term settlement reduces the Commission s and


the Stakeholder s ability to maintain institutional history around the operations of Terasen.


Given the long term importance of the utility operations in the Province and the need for stability


over the long haul horizon, this lack of institutional record is a risk being adopted for approving


long term settlements.  The Stakeholders believe that a one or two year cost of service regulatory


regime is efficient, effective and serves the interests of customers as well.  The Stakeholders


believe that no longer than three years should be approved for this settlement as sufficient


recovery is provided to Terasen and a significant enough planning horizon is created to enable


management to prudently and effectively run Terasen.


V.  Conclusion


In conclusion, the Stakeholders do not support the negotiated settlement agreement circulated by


the Commission on July 3, 2003 and specifically, the adoption of a PBR term which is in excess


of four years.  The Stakeholders were prepared to agree to a three year term and believe that that


is the maximum term which should be available to Terasen.  The Commission determined in


previous reviews that a three year term was appropriate and we believe this to be the case.  The


Stakeholders do take some comfort in the adoption of an annual review process as set out in


Appendix A to the settlement but are concerned how engaged the Commission can be


considering its resources and growing work load.  We trust that Terasen and the Commission


will take this annual review seriously to ensure that the interests of customers are protected


during this PBR period.
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As indicated, the above comments are intended to reflect concern which has grown and become


commonly held amongst a broad sector of customers and competitors of Terasen during the past


PBR period.  Commitments have been made in this negotiation process to improve this situation


and the Stakeholders look forward to steps being taken to improve the relationship.


The public trust granted to a monopoly utility requires a high standard of conduct in exchange


for the guaranteed rate of return enjoyed by a regulated utility.


The Stakeholders are not asking the Commission to deal with this Application through further


public process but simply wish to put their concerns on the public record through this dissent.


ALL OF WHICH IS RESPECTFULLY SUBMITTED


Christopher P. Weafer


Christopher˚P. Weafer,
Counsel to: Lower Mainland Large Gas Users Association


BC Greenhouse Growers Association
The United Flower Growers Co-Operative Association
Heating Ventilating Cooling Industry Association Of BC˚
Avista Energy Canada Ltd.
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EXECUTIVE SUMMARY


This Decision of the Brinsh Columbia Unlities Commssion deals with Phase 2 of the hearng concering


the BC Gas Uulity Ltd. ("BC GasU) Revenue Requirements Applicanon for 1994 and 1995. Phase 1 of


the hearing commenced May 2, 1994. and dealt with severa elements of a requested rate increse to


captive CuStomers. The Commission, by Order No. G-29-94, rescheduled the examiation of cern


other issues, such as the Integrated Resource Plan C'IRP"), revenue forecasts. and revenue stabilzation,


as separte phases of the hearng. The Commssion issued a Phase 1 Decision on June 16. 1994 which


contained the Commission IS findings on the Phase 1 issues, including acceptance of a negotiated


settement on capita additions and operating and maitenance expenditure.


Phase 2 of the heang commenced on June 6. 1994 and dealt with the Be Gas sales and revenue
forecasts, a proposal for a Rate Stabilzatíon Adjustment Mechanism, and an evaluation of full deouplig


mechanisms. Phase 3 of the hearng examined the Be Gas IRP, Demand-Side Management proposals,


and main extension policy.


In tlus, the Phase 2 Decision, the Commission confied the following:


1. The Revenue Stabilzation Adjustment Mechanism ("RSAM") proposed by BC Gas is accepte


with the exception of the 5 perent 'deadband. Be Gas is dited to implement the RSAM with


no deadband (in other words. a 'zero percent' deadband). In order to mitigate yea-lo-year rate


fluctuations for consumers. the Utilty is to file. by October 31. 1994, a proposal for amort~ng


the deferr account balances of both the RSAM and the Gas Cost Recncilation Accunt over a
three-year period.


2. BC Gas is directed to develop a proposal for Demand-Side Management ("DSM") incentive


mechanisms appropriate for BC Gas, in time for consultation and review by intervenors and other


stakeholders prior to fiing with the Commission by December 31, 1994.


3. Although the Commission's direction to Be Gas to implement an RSAM with a ze deadband


reduces much of the contentiousness surrunding the short-ter sales forecasts, the Commission


gave ,carful consideration to the.forecastíng methodology and to the price elasticity estimates


included in the sales and revenue forecasts. The Commission concluded that it could not accept the


pnce elasticity estimates of Be Gas and direted the Utilty to exclude those adjustments frm the


foreasts included in the currnt Application.
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EXECUTIVE SUMMARY
Pae 2 or 2


4. During the hearng, a working committee reort and recommendations on certaIn contrveral


accounting issues was submitted. As the guidelines applied to, and were agreed to, by other gas


utilities. and as Be Gas agreed with the guidelines and no inteenor raised any issue with them
during the heang, the Commission as a whole approved the recommendations and guidelines


separtely prior to this Decision. Be Gas is directed. however, to conduct a study on overhea
capitalization methodologies and to file a report with the Commsion before September 30, 1995.
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1.0 BACKGROUND


1.1 Be Gas Utilty Ltd.


BC Gas Utility Ltd. ("BC Gas", "the Utility", the "Company" or "the Applicant") is a natural gas
distrbution utility providing gas sales or transportation service to over 666,00 residential, commercial
and indùstral customers in British Columbia. BC Gas Utility Ltd. was formed in July 1993, when the


gas utility assets were separated from the non-regulated business ("NRB ") assets of BC Gas Inc. which


had encompassed both regulated utility assets and NRB assets. Subsequent to this change, BC Gas Inc.


became the legal name of the holding company which holds 100 percent of both utility and non-utility


assets. For a more complete summar of the corporate strcture of BC Gas and its history, the reader is


directed to the Decision concerning Phase 1 of the BC Gas 1994/95 Revenue Requirements Hearng.


1.2 Application


On November 22, 1993, BC Gas filed a 1994 and 1995 Revenue Requirements Application ("the
Application") which sought interim and permanent rates for 1994 and 1995, pursuant to Sections 64, 67


and 106 of the Utilties Commission Act ("the Act") for all divisions except Fort Nelson. The Application


also sought a 3.63 percent increase on captive rates in 1994 and a furter 5.73 percent increase on captive


rates for 1995, based in part on forecast total sales and transportation service volumes of 226,892 TJ for


1994 and 227,695 TJ for 1995. This portion of the Application was dealt with by the Phase 1 Revenue


Requirements Decision of June 16, 1994.


In the Application, the Utility also requested approval of a revenue stabilization adjustment mechanism


("RSAM") effective January 1, 1994, which would stabilize the Company's margin from varances
between the actual and forecast use-per-account for residential and commercial customers during the


months of November to March. This part of the Application became the subject of Phase 2 of the
1994/95 Revenue Requirement hearng to which this Decision pertains.


2.0 REVENUE ST ABILIZA TION ADJUSTMENT
MECHANISM (" RSAM")


2.1 Background


Pror to its April 15, 1994 Phase B Rate Design Application, BC Gas had applied for approval of a
Weather Stabilization Adjustment Mechanism (ltWSAM") which was intended to mitigate the impact of


abnormal weather on the Utility's revenues. BC Gas subsequently asked to withdraw the WSAM. The


Commission approved the request by Order No. G-33-93, and directed the Utility to bring forward a


modified WSAM or other mechanism in the Phase B Rate Design Hearng. During the Phase B hearng,
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(l
BC Gas raised a motion to withdraw decoupling and WSAM as issues in the hearng. The Commssion


. accepted the motion but, in its Phase B Rate Design Decision, directed the Company to implement, at a


minimum, a WSAM effective January 1, 1994, and to bring forward a full decoupling proposal in time
for its next revenue requirements hearng. Consequently, the issues of revenue stabilization and revenue


decoupling were dealt with during Phase 2 of the 1994/95 Revenue Requirements hearng.


2.2 The Be Gas. RSAM Proposal and Decoupling Position


The current BC Gas RSAM proposal follows the Utility's previous WSAM proposal and the
Commission's directive in the Phase B Decision that BC Gas implement some form of WSAM by


January 1, 1994. BC Gas fied its RSAM proposal with its Revenue Requirements Application. The


Utility chose not to fie a decoupling proposal, but instead offered an evaluation of full decoupling.


The BC Gas proposed RSAM would stabilize the Company's revenues by placing in a deferral account


any variance in winter revenues from the residential and commercial customers that was above or below


forecast by more than 5 percent. Debate centered around the desirabilty of this 5 percent 'deadband'.


Although utilties have traditionally absorbed the risk associated with abnormal weather patterns, the


BC Gas RSAM proposal in this hearng was linked to the increased revenue volatility resulting from


seasonal rates. BC Gas indicated during the hearng that the 5 percent deadband was intended to return


the utility to normal levels of risk for a gas utility.


Several alternatives to the RSAM proposed by BC Gas were discussed in evidence and in testimony


durng the hearng. These alternatives to the RSAM as applied for included:


. no stabilization mechanism (the status quo),


. RSAM with a modified deadband (0 to 4 percent),


· full decoupling.


2.2.1 The RSAM Deadband


Considerable discussion took place around the desirability and appropriate size of a deadband on the


RSAM mechanism. The Company's position was that the volatility of seasonal rates required a revenue


stabilization mechanism, but that no RSAM would be preferable to an RSAM with a modified deadband,


i.e. anything other than plus or minus five percent (17: 734-735).


Key issues related to the deadband proposal were the relationship between the width of the deadband, the


resulting size of deferral accounts and the potential impact on the year-to-year volatility of rates. A







3


5 percent dead band would tend to lead to fewer and smaller deferral account accruals and, therefore, the


Company argued, would have a smaller impact on rates. Some parties questioned whether deferral
account balances would not tend to reach zero over time, as weather varations would tend to var both


above and below normaL.


A second issue related to the dead band proposal was whether or not the absence of a deadband would


compensate for any intentional or accidental bias in the Utility's revenue forecasting. No pary to the


hearng suggested or offered any evidence to suggest that intentional 'gamng' of the revenue forecasts had


occurred or was currently taking place. However, considerable discussion took place as to whether
eliminating any revenue impact from incorrect use-per-account forecasts was suffcient reason of itself to


eliminate the deadband.


Mr. Wallace for Celgar Pulp Company, Cominco Ltd. and Weyerhaeuser Canada Ltd. ("Celgar et aL.")


submitted in argument that the need for, or desirability of, the 5 percent deadband had not been
established, and recommended acceptance of the BC Gas RSAM proposal, but with a zero deadband.


Mr. Rawlyk for Energy Resources Management ("ERM") also submitted in argument that a 5 percent


deadband added "an unnecessar level of complexity" and recommended that an RSAM with a zero


deadband be approved, possibly phased-in, beginning with a 5 percent deadband and reducing to a zero


deadband after one or two years.


2.2.2 Full Decoupling


In its Phase B Decision (p. 68), the Commission directed BC Gas to file a proposal on the merits of full


decoupling for consideration at its next revenue requirements hearing. In its 1994/95 Revenue


Requirement Application, BC Gas filed a position on full decoupling which concluded that full decoupling


was inappropriate for BC Gas at this time and that the RSAM was preferable to full decoupling. The


Consumers' Association of Canada (Re.) et al ("CAC(BC) et aL.") submitted in argument that the Utility


had failed to comply with a clear Commission directive in the Phase B Decision to come forward with a


full decoupling proposal, and that the Commission should direct the Utility to comply by coming forward


with an actual proposal for full decoupling (TI5: 1819-20).


The B.e. Energy Coalition ("Energy Coalition") presented a substantial amount of evidence during the


hearing in support of decoupling, and submitted that" ...a simple decoupling mechanism is the most


practical approach for beginning the alignment of shareholder and customer interests" (TI5: 1795).


During the hearing, the Energy Coalition presented an initial proposal for a decoupling mechanism


(Exhibit 68) that included a modification to the existing Gas Cost Reconciliation Account ("GCRA")
mechanism, fixed/varable cost-based rates for industral customers, a revenue per customer decoupling
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mechanism with a 5 percent weather deadband, and incentives tied to utility performance. However, the


Energy Coalition indicated that this was not intended as a definitive decoupling mechanism for BC Gas,


but that the Commission should "...establish fundamental guiding principles for a decoupling mechanism,


and direct the Company to present a detailed proposal consistent with those guidelines 


II (TI5: 1796-97),


and that intervenors and stakeholders should be invited to paricipate in the development of the proposal


(T9: 1076, T15: 1797, 1803).


2.3 Commission Determination


In its application, testimony and final argument, BC Gas maintained that full decoupling of sales from


profits is not an essential precondition for ensuring that the utility pursues only those sales that are in the


best interests of customers and society. The Commission agrees with this assessment. However, a key


objective of the Commission is to minimize the need for detailed regulatory control of the utility by
ensurng that, wherever possible, the incentives of regulation are aligned with the public interest.


Integrted resource planning shifts the focus of utility regulation from minimizing the cost of commodty


provision to minimizing the cost of energy services. The Commission agrees with the Energy Coalition


that decoupling distribution utilities' sales from short-run profits should be seen as a regulatory
improvement in terms of better aligning regulatory incentives with the public interest. However, the


Commission is not convinced that the decoupling proposal of the Energy Coalition is waranted. Instead,


the Commission finds itself in agreement with Mr. Wallace (TI5: 1809) who suggested that the general


objective of decoupling can be largely achieved with the elimination of the 5 percent deadband in the


BC Gas RSAM proposaL.


In the Commission's view, the RSAM with a zero deadband should have the following beneficial effects.


. The incentive for the Company to pursue short-run sales in the winter period would be elimiated,


thereby eliminating the potential conflct between the demand-side pursuit of economicaly effcient


energy services, including fuel-switching and short-run profit maximization for the gas utility.


. An incentive would remain to pursue short-run sales in the summer period, with potential benefits


to load factor for the entire system, for core customers in parcular.


. Sales forecast risks to utility shareholders would be substantially reduced for sales to the weather


sensitive residential and commercial customers throughout the winter period, which represents the


major revenue volatility of the Utility.
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. Because marginal cost pricing initiatives, such as seasonal rates, would no longer be associated


with increased risks for shareholders, utility management would be less reticent to support such


improvements.


. The contentiousness associated with regulatory review of short-run energy demand forecasting


would be largely eliminated.


. The incentive for the Utility to operate as effciently as possible at all times would not be


diminished relative to the existing regulatory strcture.


. The regulatory complexity of implementing the RSAM with zero dead band seems small relative to


alternatives that have been discussed (notably ERAM type mechanisms, the previous weather


stabilization mechanism of BC Gas and the proposal of the Energy Coalition).


BC Gas expressed a concern that the RSAM with zero deadband could lead to greater year-to-year
varabilty in rates, because the revenue surpluses or shortfalls in any given year would be much higher


than with a 5 percent deadband. To probe this issue, BC Gas was asked in the hearng to test alternative


time periods for amortization of RSAM surpluses or deficits (1': 1030-1032). The BC Gas response


fied by letter of June 24, i 994 presented one, two and three-year amortization periods with deadbands of


a percent, 3 percent and 5 percent (the responses for one and three-year periods are attached as
Appendix A). The evidence filed by the Utility shows that a three-year amortization period with a


a percent dead band would not lead to greater varability of rates than would occur under BC Gas' RSAM


proposal of a one-year amortzation with a 5 percent deadband. BC Gas did not expressly argue against a


three-year amortization period, but in testimony and final argument, if did express concern with the use of


long amortization periods, noting that the recovery of significant deferral account balances has been a


problem in other jurisdictions.


The Commission accepts the BC Gas RSAM proposal, effective January 1, 1994, but
with the following modifications. The RSAM wil not have a deadband (in other words,
it wil have a zero deadband). A deferral account balance wil accumulate the annual


RSAM debits and credits, and one-third of the net balance wil be allocated to recovery
in applicable rates in the following year so as to minimize the year-to-year variabilty in


rates. BC Gas should come forward, no later than September 15, 1994 with a specific
proposal recommending parallel mechanisms to be used for the three-year amortization
of both the GCRA and RSAM accounts. This wil be circulated to interested parties,
and submitted to the Commission for approval by October 31, 1994.
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BC Gas is reminded that the Commission's June 10, 1994 Decision in the matter of Retum on Common


Equity determined that the BC Gas rate of return on equity should be reduced by ten basis points if RSAM


(0 percent) was determned in this Decision to be appropriate.


As noted by several intervenors, the issue of decoupling is frequently linked to the provision of
appropriate utility incentives for a range of desirable utility services. This Commission intends to
approach the development of specific incentive mechanisms with great caution. Any mechanism must be


evaluated not just in terms of the potential benefits, but also in terms of the potential costs associated with


the diffculty of attaining effective regulatory oversight. Nonetheless, experience in other jurisdictions as


well as testimony and argument with respect to RSAM suggest that an incentive mechanism for


demand-side management may be desirable for BC Gas. Witnesses for both BC Gas and the Energy


Coalition recommended consideration of such mechanisms (Exhibit 3, Tab 2, Page 17 and 18 and


Exhibit 57, Page 22).


The Commission directs BC Gas to develop a proposal for demand-side management


incentive mechanisms appropriate for BC Gas. The Commission believes consultations
with intervenors and other stakeholders are desirable, and suggests the use of the
stakeholder collaborative that has already been established for the IRP to review the


alternatives before fiing the BC Gas proposal with the Commission by December 31,
1994.


3.0 SALES VOLUME AND REVENUE FORECASTS


BC Gas applied for rates based on total forecast gas sales and transportation volumes of 226,892.4 TJ


and 227,694.6 TJ for 1994 and 1995, respectively. This was the sum of the demands for different


customer classes and was arrved at through several combined methodologies. The Phase 2 hearng
provided an opportunity for Commission review of the adequacy of the BC Gas forecasts.


3.1 Industrial Volumes and New Customer Additions


Seasonal and industral sales and transportation volumes were forecast using a 'bottom-up' approach, by


canvassing large volume customers. BC Gas stated during the hearng that the margins on industral sales


were significantly reduced from the past as a result of the increasing transfer of demand charges from


industral to residential/commercial customer classes (17: 729). The Company also indicated that beause


of the rate strcture of the industral customers (Exhibit 2, Tab 3), volumetrc changes by these customers


do not have a large impact on the Company's revenues.
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Customer additions on the Lower Mainland, Inland and Columbia systems were forecast to be
approximately 21,000 new residential and 2,000 new commercial accounts for each of 1994 and 1995


(Exhibit lA, Tab 6, Page 1-06-1-018).


No concern was expressed by any intervenor or Commission staff about either forecast of the interrptible


sales volumes or new customer additions.


3.2 The Residential and Commercial Sales Volume Forecasts


A key item of debate relating to the residential and commercial sales forecast was the issue of the price


elasticity adjustment to the forecast. BC Gas had developed a 'trend' forecast based on historical use


versus normal weather over past years and then adjusted that forecast for varous non-weather impacts.


The concern for forecasting accuracy is tied to the question of decoupling, as noted in the previous section.


If BC Gas' sales revenues are largely decoupled from profits, short-run forecasting error has little effect


on the relative gains and losses between shareholders and customers. The Commission Decision to
institute an RSAM with a zero deadband thus reduces the importance of forecasting accuracy.
Nonetheless, the forecasting method of BC Gas was reviewed in some detail in the hearng, and some


challenging questions emerged.


The methodology for developing the 'trend' forecast was explained by Mr. Sanderson (T8: 898-899).


The basis of the trend forecast is a regression of 12 months of monthly biled consumption plotted against


monthly temperatures, which is used to determine the empirical relationship between consumption and


temperature. The 'best fit' curve obtained by that regression is then combined with the ten year normal


temperature to calculate the normal use for each month in the i 2 months of the forecast. This normal use


for each of those 12 months is then summed to provide an annual forecast.


A number of adjustments were made to the trend forecast to account for items such as appliance effciency


legislation, load building programs, Demand-Side Management ("DSMIt), price elasticity, and the Utility's


Measurement Equity Program. (The Measurement Equity Program refers to the Utility's ongoing change


from meters that do not adjust the volume of gas sold to account for the temperature at the time of
measurement, to meters that do make that adjustment.) Debate in the hearng concerning adjustments to


the trend forecast focused almost exclusively on the price elasticity adjustment, and the econometric


methodology used to estimate the magnitude of that adjustment. BC Gas submitted that the methodology


was sound and that the estimate should be accepted by the Commission, while others submitted that the


estimate was imprecise, or that the evidence supporting the need for a price elasticity adjustment was


inconclusive (TIS: 1824).
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There is little doubt that customers are in some way responsive to price change (price elasticity). The


challenge is to attain sound empirical estimates of that response. For this purpose, the regression analysis


techniques applied by BC Gas are consistent with some current aggregate applications of econometrcs to


natural gas demand forecasting. However, scrutiny of the results and methodology seriously undermined


the claim that the empirical estimates could be considered sound for the purposes to which they were


applied.


The full response to a change in the price of natural gas relative to other energy forms can involve several


levels of decisions:


(i) Potential new gas customers may alter their decision about whether or not to acquire natural gas


service; this is manifested by a change in the future number of accounts. The commercial market


and aparment/townhouse market are most sensitive to this potentiaL. Electrcity is the most likely


alternative to natural gas in this case, although for single family residences in certain locations, oil,


propane or woo may also be alternatives.


(ii) Current gas customers may switch away from natural gas; this response, unlikely at today's prices,
also results in a change in the future number of accounts.


(üi) Current customers may marginally substitute between other energy forms and natural gas; this will
affect use-per-account. Examples of such decisions are natural gas versus propane for barbecues,


natural gas versus wood for fireplaces, natural gas versus electricity for supplemental space


heating, and natural gas versus electrcity for certain appliances.


(iv) Current customers may marginally substitute between capital and natural gas; this wil affect
use-per-account. An example is to weatherize or better insulate a house heated by natural gas, or to


replace existing natural gas furnaces and appliances with more efficient ones.


(v) Current customers may change their use of existing natural gas equipment; this wil affect
use-per-account. An example is a decision to lower the thermostat setting in a house heated by


natural gas, or on a natural gas domestic water heater.


The time required for each of these responses to manifest itself vares. Response (v) is assumed to occur


completely in the short-term. The other four responses are assumed to take much longer, depending on


the rate of appliance and heating equipment turnover and of new building constrction. For a two-year
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demand forecast - the issue in this case - the objective is to estimate the full magnitude of Response (v)


and the short-term component (i.e. the paral adjusnnent) of the other four responses.


This is presumably what is estimated by the BC Gas modeL. However, there appears to be a
methodological inconsistency. BC Gas has separated its forecast into two components; changes in
number of accounts and changes in use-per-account. The elasticities from the residential and commercial


econometrc models are used to adjust downward the use-per-account forecast. Yet these elasticities


appear to have been calculated from data that includes all historical natural gas consumption, without


normalizing for changes in the number of accounts. If this is tre, the elasticities were estimated from all


five components of the response to a price change, but are then assumed to represent sound estimates for


only the aggregation of Responses (iii), (iv) and (v).


This inconsistency appears to have occurred, based on the information provided by BC Gas; but it could


be that the Commission has misunderstoo the BC Gas methodology because of incomplete information.


If this inconsistency has occurred, it could be resolved by assembling time series data of use-per-account


and using these to estimate a use-per-account price elasticity that is separate from the forecast of the
number of accounts, effectively disaggregating the estimation and forecasting of Responses (i) and (ii)


from Responses (iii), (iv) and (v).


The second challenge to the BC Gas methodology is not as easy to correct. Under cross-examination,


Mr. Gilies of BC Gas agreed that electricity is currently the major alternative to natural gas in the
residential and commercial sectors (T8: 898). This holds for price Responses (i), (ii) and (iii) (however


negligible (ii) is likely to be). Unfortunately, the electricity varable was not found to be statistically


significant and was therefore omitted from the model, both for the total energy demand specification and


for the relative energy shares specification. This occurred in both the residential and commercial sector


models (T8: 901, T9: 1016-1022).


A fundamental problem arses from the exclusion of electrcity. This exclusion may bias the estimated


values of the other explanatory variables as well as increasing their statistical significance. Mr. Gilies


was asked to report the results when electricity is included (1': 1021-1022); the response was received in


the June 24, 1994 letter from BC Gas. As expected, the inclusion of electrcity changed the coeffcients


for other variables. In the residential model, the natural gas versus oil price ratio, which appears to be the


most important coefficient for the elasticity determination with BC Gas's chosen specification, falls from a


value of -.046 to -.013, a decrease of over 70 percent.


The exclusion of electrcity seems justified in terms of the standard social science approach to empircal


analysis. Econometrcians seek to avoid committing a Type I Error, the error of incorrectly concluding
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that a varable is significant. To this end, they use strngent statistical criteria; in a statistical sense they will


omit a varable if they cannot say that they are sure the variable will be found significant in 19 out of
20 tres. Electrcity failed this test and was omitted (T9: 1022-1024).


However, the greater the emphasis on avoiding a Type I Error, the greater the chance of committing a


Type II Error, that is, incorrectly concluding that a variable is not significant. Statistical power is a
measure that assesses the 1ikelihoo of Type II Error; high statistical power implies low risk of Type II


Error (statistical power = 1 minus the probability of a Type II Error). BC Gas was asked to provide the


statistical power of its analysis (T9: 1022-1023), and the Utility responded in its June 24, 1994 letter.


Statistical power for the electrcity variable was low, 31 percent for the commercial modeL. (Although


BC Gas did not provide information regarding the residential model, it appears that statistical power wil


be lower for the electrcity variable in the residential modeL.) This means that the BC Gas specification


had a 69 percent chance of committing a Type II Error, that is, of incorrectly omitting the electrcity
varable in the commercial modeL. This is a serious concern, given the BC Gas admission that electrcity


is an important detennnant in the aggregate consumer response to a change in the price of natural gas.


3.3 Commission Determination


The Commission's decision on the RSAM proposal reduces the contentiousness surrounding short-term


demand forecasting. Inaccurate forecasts wil no longer result in a significant win-lose trade-off between


customers and shareholders. However, sound forecasting is still desirable in order to minimize the risks


of significant RSAM account balances that will in turn increase year-to-year rate varabilty.


BC Gas forecasts short-term natural gas demand based on a forecast of total accounts and a forecast of


use-per-account. This latter is corrected for weather, technological trends, effciency standards and other


relevant factors. Ideally, one of the factors would be price, especially during times of significant price


change for natural gas or a competing energy form.


However, based on the evidence in this hearing, the Commission cannot at this time
accept as sound the price elasticity estimates used to adjust the use-per-account forecast


of BC Gas. For the two year forecast period covered by this application, BC Gas shall
use the use-per-account forecasts without adjustment for price effects.


In future applications, BC Gas may wish to again attempt to estimate the short-term
effect of price changes on natural gas demand. However, the econometric expertise at
BC Gas may be more prudently applied if such analysis were to focus at the use-per-
account and end-use leveL. It is the Commission's understanding that this is an area of
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greatly expanded interest in the application of econometrics to natural gas, one that can
support the important research objective of better detecting the effect of demand-side


management programs on natural gas consumption.


4.0 ACCOUNTING ISSUES


During the workshops and the alternative dispute resolution process preceding the Phase 1 hearng,
certin controversial accounting issues were identified. Due to the highly technical nature of these issues,


the Commission approved the proposal of BC Gas that they be dealt with by way of a working commttee


which would repon to the Commission on or before June 6, 1994, the commencement of the Phase 2


hearng.


Exhibit 35 containing the recommendations and guidelines of the working committee, and Exhibit 35A


setting out BC Gas' agreement with the guidelines, were filed in the Phase 2 hearng. No intervenor


raised any issue in the hearng regarding the repon or the guidelines. This Commission panel is cognizat


that these same guidelines were also agreed upon by other gas utilities which are under the Commission's


jursdiction, and have been approved separately by the Commission as a whole.


The Commission therefore does not consider a second approval is required, other than
to confirm that the net of tax AFUDC rate is effective January 1, 1994, and to direct
BC Gas to conduct a study on the Utilty's overheads capitalized. In particular, the
Commission is interested in the relative overhead capitalization methodologies related to
out-sourced activities versus in-house executed projects. The Utility is directed to


consult with Commission staff to establish a suitable reporting format, and fie a report
with the Commission before September 30, 1995 as part of the 1996 revenue


requirements application.


DA TED at the City of Vancouver, in the Province of British Columbia this l--l day of August, 1994.


/) I~ ¡I(. /;/"- 1~__/1 /,~
Dr. M.K. Jaccard
Chairson


~ ~~J. ~ ,~__~ghton ~
Commissioner







SIXTH FLOOR. 900 HOWE STREET. BOX 250
VANCOUVER. B.C. V6Z 2N3


CANADA


BRITSH COLUMBIA


UTILITIES COMMISSION


ORDER
NUMBER G-59-94


TELEPHONE: (ILO~) 660-~700
BC TOLL FREE: 1-800-663-1385


FACSIMILE: (60~) 6110-1102


AN ORDER IN THE MA TrR OF the Uulities Commission
. Act. S.B.e. 1980. c. 60. as amended


and


An Application by BC Gas Utilty Ltd.
Phase 2 - Revenue Stabilization Adjustment Mechanism and Sales Forecasts


BEFORE: M.K. Jaccard, Chairprson; and
F.e. Leighton. Commissioner August 4, 1994


ORDER
WHEREAS:


A. On November 22. 1993 BC Gas Utilty Ltd. ("BC Gas") fied with the Commission an application basd
on a two-year test period to increase. on an interim and permanent basis. captive rates of customers in the
Lower Mainland. Inland and Columbia Divisions effective January 1. 1994 and a further increase
effective January 1. 1995 ("the Application") pursuant to Sections 64. 67 and 106 of the Utilties
Commission Act: and


B. The Commission. by Order No. G-120-93, approved for BC Gas an interim rate increase of 6.26 percent
on gross margin revenue of the captive rate schedules effective with consumption on and after
January 1. 1994; and


e. The Commission. by Order No. G-1 0-94, set the date of April 25. 1994 for the commencement of a
public hearing into the Application and published dates for workshops. conferences and meetings in
order to expedite the public review of the Application and attain a complete or partial negotiated
settlement of the issues in the Application; and


D. The Commission. by Order No. G-26-94. rescheduled the commencement of the public hearing into the
Application to May 2. 1994 and. by Order No. G-29-94. rescheduled the Integrated Resource
Plan ("IRP") segment to June 6. 1994: and


E. A Negotiated Settlement process was used prior to the commencement of the public hearing into the
Application: and


F. At the commencement of the hearing into the IRP segment. the Commission separated that hearing into
two phases: and


G. Subsequently, during the hearing. the issues were furter separated. such that IRP and Demand-Side
Management would be heard separately from the proposal for a Revenue Stabilization Adjustment
Mechanism ("RSAM") and the sales forecasts contained in the Application.


H. The Commission has detennined that separate decisions into the BC Gas Application wil be issued as
follows:


Phase I Decision


Phase 2 Decision


Phase 3 Decision


1994/95 Revenue Requirements issues dealt with in the May 2, 1994 hearing;
Revenue Stabilization Adjustment Mechanism and Sales Forecasts;
IRP and Demand-Side Management: and ...n







BRITISH COLUMBIA


UTILITIES COMMISSION


2
ORDER
NUMBER ..G::.s..?-:.~.~.............


i. The Commission has considered the Application and the evidence adduced thereto all as set fonh in the
Phase 2 Decision issued concurrently with this Order.


NOW THEREFORE the Commission. for reasons stated in the Phase 2 Decision. orders BC Gas as follows:


1. RSAM deferrl accounts wil be established. and the RSAM will be implemented with no deadband. as set
out in the Phase 2 Decision.


2. BC Gas wil comply with all directions contained in the Phase 2 Decision accompanying ths Order.


DA TED at the City of Vancouver. in the Province of British Columbia. this i. ti day of August 1994.


BY ORDER


Dr.~r
Chairprson


BCUC/OrdersBCG-Ph2.RSA~1 SalcsFrcsl
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1.0 INTRODUCTION


1.1 Background


BC Gas Utility Ltd. (“BC Gas”, “BC Gas Utility”, “the Utility”) transmits and distributes natural gas to


about 765,000 residential, commercial, and industrial customers in over 100 communities in British


Columbia.  BC Gas serves about 90 percent of the Province’s gas customers in its four service areas of the


Lower Mainland, Inland, Columbia and Fort Nelson.  Rates in the Fort Nelson service area are unaffected


by this Decision.


The Utility’s parent, BC Gas Inc., had its origins in the 1988 acquisition by Inland Natural Gas Co. Ltd. of


B.C. Hydro’s Lower Mainland Gas Division.  Restructuring in 1993 enabled BC Gas Inc. to become a


holding company, which acquired 100 percent of the shares of the Utility.  BC Gas Inc. has grown and


diversified to include both regulated utilities and non-regulated businesses.  For example, in 2001, BC Gas


Inc. purchased Centra Gas British Columbia Inc. (“Centra Gas”) and Centra Gas Whistler Inc., which are


separate legal entities serving approximately 75,000 gas customers on Vancouver Island and the Sunshine


Coast and 2,000 propane customers in Whistler.


Until the end of 2001, BC Gas was subject to a performance-based settlement agreement that was


negotiated in 1997.  In August 2001, BC Gas applied to the British Columbia Utilities Commission (“the


Commission”, “the BCUC”) to increase rates effective January 1, 2002.  However, in November 2001,


BC Gas filed a notice that it was withdrawing its application.  In the Reasons attached to Commission


Order No. G-123-01 approving the withdrawal, the Commission directed BC Gas to “provide its Revenue


Requirements Application for 2003 with sufficient information on a stand-alone basis to establish base year


revenue requirements for a multi-year PBR [Performance-Based Ratemaking] rate setting.”


1.2 The Application


On June 17, 2002, BC Gas filed a 2003 Revenue Requirements and Multi-Year Performance-Based


Ratemaking Application (“the Application”).  The Application sought approval for a revenue requirement


for 2003, plus approval of a negotiated settlement process (“NSP”) to determine its 2003 rates in


conjunction with an NSP to establish a comprehensive multi-year performance-based rate plan for 2003 to


2007.


On June 20, 2002, the Commission issued Order No. G-40-02 establishing a Workshop and Pre-hearing


Conference for July 17, 2002.  Participants at those sessions indicated a preference to proceed with a set of
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information requests and responses, after which they would make submissions on the merits of an NSP or


oral public hearing process for any or all components of the Application.  Dates for these requests,


responses, and submissions were set by Order No. G-52-02.


Order No. G-63-02 referred the 2003 revenue requirements component of the Application to an oral public


hearing.  In addition, the Order:


• established a second round of information requests and responses;
• solicited from Intervenors a list of issues they intended to pursue at the hearing; and
• solicited from Intervenors a second list of issues which may be amenable to discussion and


resolution prior to the hearing.


This Order also noted that the Commission anticipated that, by establishing a thorough public record for a


2003 base year, an efficient NSP on a future multi-year performance-based ratemaking (“PBR”)


application may follow for rates commencing in 2004.


On September 16, 2002, BC Gas filed a letter summarizing the items it was seeking to have determined in


the hearing process under the one-year framework.  Revisions to the revenue requirements were contained


in that letter and in BC Gas’ responses to the second set of Information Requests.


As requested by the Commission, two sets of issues lists were submitted by many Intervenors on October


4, 2002.  On October 16, the Commission issued Letter No. L-42-02 emphasizing its wish to provide all


parties an opportunity to assess all issues that are relevant to establishing a one-year revenue requirement


for BC Gas.  That letter also noted several topics that in the Commission’s view were not directly relevant


to the 2003 revenue requirements.  It established two working groups; one for load forecasts and the other


for tariff wording changes, with the intent of having Intervenors discuss and resolve these two matters prior


to the hearing.  Reports from the working groups were filed by BC Gas prior to the hearing.


Also prior to the hearing, BC Gas proposed further revisions to one of its tariff change proposals, and


withdrew its request to delete two items from its Code of Conduct.  On November 1, 2002, it submitted


further amendments to its revenue requirement to include higher pension costs, higher industrial revenue


forecasts, and additional revenue deficiencies.


The oral public hearing began on November 12 in Vancouver and concluded on November 21, 2002.  A


schedule for written final argument concluded with BC Gas’ Reply Argument on December 16, 2002.
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In BC Gas’ November 1, 2002 letter, the Utility applied for Commission approval to implement interim


rates effective January 1, 2002.  At the conclusion of the evidentiary stage of the hearing, the Commission


asked BC Gas and Intervenors to state their views in their written arguments on whether interim rates


should be put in place in accordance with the revised revenue deficiency.  In Order No. G-90-02, BC Gas’


existing rates were made interim, effective January 1, 2003, pending this Decision.


As noted, new or updated information prompted many changes to the revenue requirement deficiency


contained in the June 17 Application.  The final revenue requirement increase requested is approximately


$17.4 million (Exhibit 42).  This represents an increase of 1.42 percent as a function of overall revenue.


As a percentage of delivery rates, the requested increase is 3.73 percent.  BC Gas seeks to increase delivery


rates by 4.27 percent for residential and commercial customers (Rates 1, 2, 3 and 23) and by 1.42 percent


for other customers, effective January 1, 2003.  The increase requested does not include the gas commodity


component of customer rates, which is dealt with separately on a quarterly basis by the Commission.  Nor


does the increase include the increase in the allowed Return on Common Equity (“ROE”), established for


2003 by Commission Letter No. L-46-02, under the Commission’s ROE adjustment mechanism for


utilities.


2.0 SALES VOLUME FORECAST


2.1 Background


BC Gas applied for rates based on projected sales volumes of 126,035 TJ and transportation volumes of


125,717 TJ (Exhibit 1H, Section H, Tab 6, p. 1 (Rev. #2)).  Sales volumes are natural gas that the Utility


purchases on behalf of customers, and sales customers pay BC Gas for the gas commodity as well as for


delivery of the gas.  Residential and commercial customers purchase about 94 percent of the sales volume.


Transportation volumes are deliveries to customers who purchase their own gas requirements and pay BC


Gas only for transportation on its system.


Revenue to meet the proposed delivery margin for 2003 of $470 million is approximately 85 percent from


sales, 10 percent from transportation deliveries to customers that are “captive” to the BC Gas system and 5


percent from “bypass” transportation deliveries and miscellaneous other revenues (Exhibit 1H, Section H,


Tab 1, p. 1 (Rev. #2)).  That is, sales customers consume about one-half of the gas delivered by BC Gas


and pay 85 percent of the margin revenue.
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BC Gas has used the same combination of methodologies to forecast energy consumption for residential,


commercial and industrial customers since 1992.  The significant reduction in customer consumption has


occurred largely as a result of the gas commodity price spike in 2000/2001.  The oral public hearing


provided opportunities for parties to ask questions about the Load Forecast Working Group Report


(Exhibit 8H) and the industrial customer forecasts by BC Gas.


Currently, revenue differences caused by variances between actual and forecast average use per customer


(residential and commercial) are deferred and recovered through a deferral account called the Revenue


Stabilization Adjustment Mechanism (“RSAM”).  The RSAM reduces the contentiousness that surrounds


short-term demand forecasting because any positive or negative differences between forecast and actual


consumption are deferred and recovered through the RSAM.  Even so, the Commission considers sound


forecasting techniques to be important so that the risk of significant RSAM account balances are


minimized.


2.2 Residential Sales Forecast (Rate Schedule 1)


The forecast of 8,800 net residential customer additions for 2003, if realized, will be the highest net


additions since 1999.  Intervenors did not oppose the residential customer additions forecast.


BC Gas initially arrived at a 2003 residential customer use forecast of 104.4 GJ/year by analyzing the


effect of higher prices on normalized use, technological improvements and housing choice effects (Exhibit


1, p. B-10; Exhibit 2, Tab 22, p. 15).  An adjustment to the 104.4 GJ/year was made after BC Gas


completed a statistical analysis of the distribution of commodity prices between 1992 and 2001 to explore a


probable range of residential use rates.  108 GJ/year was found to be at the 25th percentile of the


distribution whereas 104.4 GJ/year was at the 50th percentile (Exhibit 4, Tab 32, p. 5).  BC Gas therefore


describes its forecast use rate of 108 GJ/year as the high end of the statistically probable range.  The


projected 2002 use per customer is 107.7 GJ and the 2001 actual use per customer was 100.5 GJ.


At the Load Forecast Working Group meeting, BC Gas was requested to undertake an additional price


effect analysis to support using the 108 GJ/year, by varying the distribution of commodity prices through


the use of the recent five years of historical monthly prices rather than ten years.  BC Gas undertook the


additional analysis assuming that the mean of the consumer price expectations was shifted upward or


alternatively a new statistical relationship between price and use rate was formed, due to the higher


commodity prices.  The analysis using the two alternative assumptions produced similar residential


elasticity estimates (Exhibit 8H, Attachment 4, p. 4).
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Enbridge Services Inc. (“Enbridge”) proposed the use of 112 GJ/year (or a demand greater than


108 GJ/year) for residential customers because this would reduce the revenue requirements (Enbridge


Argument, p. 6).  The Commission, however, finds that there was no evidence to justify a return to the


residential load profile in use prior to the 2000/2001 price spike.


The Commission accepts the BC Gas use per customer forecast of 108 GJ/year and the residential


customer addition forecast of 8,800.


2.3 Commercial Customers Forecast (Rate Schedules 2, 3 and 23)


The forecasting methodologies for commercial customers are almost identical to those for residential


customers. For commercial account additions, BC Gas also considers the lagged effects of the


macroeconomic growth factors.  For the commercial use per customer, the statistical analysis, adjustments


for technological improvements, and customer profile change are similar to the methods used for the


residential forecast (Exhibit 4, Tab 32, p. 4).


Rate 2 is available to small commercial customers with an annual consumption of less than 2,000 GJ of


firm gas.  Rate 3 is available to large commercial customers with an annual consumption of 2,000 GJ per


year or more of firm gas.  Rate 23 is the transportation service equivalent of Rate 3.


The BC Gas forecast of 500 net commercial account additions for 2003 is made up of 450 in Rate 2 and 50


in Rate 3/23 (Exhibit 8H, Attachment 4, p. 1).  The forecast net additions represent significant increases


from the actual 2001 figures.  The projected 2002 additions are 500 for Rate 2 and 130 for Rate 3/23.


The BC Gas forecasts of use per account for Rates 2, 3 and 23 are 324.9 GJ/year, 3,715.5 GJ/year and


6,579.7 GJ/year respectively (Exhibit 1, Application, p. B-10; Exhibit 8H, p. 10).


The adjusted forecast for Rate 2 at 324.9 GJ/year is about the same as the unadjusted rate derived from the


forecasting methodology.  During the first six months of 2002, the use rate for Rate 2 showed a modest


recovery from the same period in 2001 (Exhibit 4, Tab 32, p. 6).  However, based on the first nine months,


the annualized consumption for 2002 of 298 GJ/year is slightly below the 2001 actual figure (Exhibit 8H,


Attachment 4, p. 2).


The 2003 forecast use per account for Rates 3 and 23 have been adjusted upwards even though the 2002


projections are shown to be lower than the 2001 actual figures (Exhibit 4, Tab 32, p. 5).  BC Gas submitted
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that while the forecast use for the commercial classes for 2003 is higher than the 2002 projected figures, the


forecast is aligned with historical use rates for these rate classes (Exhibit 8H, Attachment 4, p. 2).


BC Gas disclosed that there may have been downward pressure on the use per account external to the


forecast methodology:


“Typically, customers that switch into Rate 5 from Rates 3 and 23 have energy
requirements that exceed the mean for the rate class they are moving from.  However, these
customers tend to place downward pressure on the average use rate for Rate 5, as their
energy requirements generally tend to be below the existing mean for that class.” (Exhibit
50, p. 1)


Rate 5 (General Firm Service) includes high load factor, process load customers such as greenhouses,


laundries, and light industrial operations.  It includes a demand charge that varies with the customer’s load


factor.


Hence, the Rate 3/23 customers with above average use rates who have shifted to Rate 5 must have also put


downward pressure on the average use rates for the new Rate Classes 3 and 23 after they have moved.


According to the information extracted from the table in Exhibit 50, there has been a net migration of over


400 customers from Rate 3/23 to Rate 5 between 1996 and 2001.


No Intervenor took any significant issue during the hearing or in their final submissions with the use rates.


The Consumers’ Association of Canada (B.C. Branch) et al. (“CAC (BC) et al.”) submitted that the 2003


forecast assumptions should not be interpreted as being applicable to 2004 and beyond in a multi-year


settlement (Exhibit 8H, p. 2). The Heating, Ventilating and Cooling Industry Association of B.C.


(“HVCI”) submitted that the high-end prediction hardly seems prudent and expressed concern over BC


Gas’ attempt to link the 2003 forecasts to a price aberration in 2000/2001 (HVCI Argument, p. 6).


Avista Energy Canada (“Avista”) raised the concern of rate migration from RSAM to non-RSAM


customers and the potential impact of revenue transfer from ratepayers to shareholders (Avista Argument,


pp. 4, 5).  This submission raises two forecast issues.  The first issue is whether there is a consistent bias in


BC Gas’ commercial use per account forecast to over-forecasting which results in the building up of the


RSAM balance.  The second issue is whether the industrial customer forecasts should also be captured by


a similar RSAM account.


The Commission has reviewed the forecasting errors for RSAM customers summarized by BC Gas for the


period 1994 to 1998 (Exhibit 3, Tab 2, p. 4).  The Commission is satisfied that the variances are acceptable.
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The Commission also accepts BC Gas’ explanation that the variances were caused largely by rate


migration.  Lastly, the Commission accepts the BC Gas explanation that it is unable to determine a precise


volumetric impact from currently available data (Exhibit 50).


In the opinion of the Commission, the current forecasting methodology is able to capture the consumers’


consumption behaviour subject to extraneous variables such as macroeconomic trends and commodity


price volatility.  The Commission accepts the BC Gas 2003 forecasts of customer additions and use


per customer for commercial customers.


2.4 Industrial Customers Consumption Forecasts (Rate Schedules 5, 7, 22, 25 and 27)


The total industrial firm and interruptible consumption forecast is approximately 65.7 PJ for 2003


(Exhibit 4B; T5:849).  The forecast for industrial customers in Rates 7, 22, 25 and 27 was based on


customer surveys and sectoral analysis.  The forecast for general firm service sales customers (Rate 5) was


based on multiplying the estimated customer use rate by the total number of customers, including customer


additions.


The majority of the Rate 5 customers are in the “Other” category (Exhibit 4B).  Many of the “Other”


category customers are made up of companies in small industrial sectors where individual operating


circumstances and yearly weather conditions have a greater impact on their loads (Exhibit 2, Tab 22, p. 33).


BC Gas submitted that the updated industrial revenue forecasts, including the forecast for Rate 5 are


reasonable (BC Gas Argument, p. 8).


Avista, HVCI and Enbridge submitted that the industrial forecast is too low.  Enbridge submitted that the


industrial volumes are probably significantly off their peak or their average load profiles, implying that any


improvement in the economy will lead to increased volumes (Enbridge Argument, p. 5).


The projected 2002 volume for Rate 5 of 6,251 TJ (Exhibit 50) is very close to the forecast amount of


6,280 TJ for 2003 (Exhibit 1H, Tab 6, p. 1).  The overall industrial forecast volumes and the actual


normalized volumes between 1994 and 2001 represent an average variance rate of 3.3 percent per year


(Exhibit 28).


The Commission accepts the BC Gas industrial forecasts.
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3.0 REVENUE STABILIZATION ADJUSTMENT MECHANISM (“RSAM”)


3.1 Background


RSAM was originally implemented to mitigate the impact of temperature fluctuations on BC Gas' earnings


and its customers' bills.  The mechanism is applied to those customers (Rates 1, 2, 3, 23) who are more


temperature sensitive than others because much of their gas is consumed for space heating.  RSAM also


removed a disincentive to Demand Side Management (“DSM”) Programs.  The expectation was that


positive and negative balances under varying weather conditions would tend to offset over time, maintaining


equity for both the Utility and its customers.


The RSAM balance implicitly includes variations due to factors such as economic influences, price


elasticity impacts, DSM effects, and underlying changes to customer behaviour, amongst others.  As


observed by CAC (BC) et al., and agreed to by BC Gas, the primary impact on RSAM in recent years has


not been temperature but high commodity prices (T3:478).  By the end of 2002, the debit balance is


projected to reach a gross value of around $40 million before tax (T1:192).  The high RSAM balance is


attributable to the more rapid decrease in average customer consumption compared to forecast.  This


decreased consumption has been the result of high commodity prices and technology improvements.  It is


not yet clear whether this will be a continuing trend or whether average consumption levels will return to the


slower declining trend that existed prior to 2000.


BC Gas has applied to recover most of the delivery margin deficiency in its Application from RSAM


customers whose revenue contribution is forecast to decline by around $11.2 million due to reduced


consumption.  As applied for by BC Gas, this would result in an increase in delivery rates by 4.27 percent


for RSAM customers and 1.42 percent to non-RSAM customers (Exhibit 42).  BC Gas also proposes to


continue the RSAM deferral account for its residential and commercial customers and to continue to


assume the risk of its industrial load forecasting by not having a deferral account.  Finally, BC Gas seeks to


recover the financing cost of the RSAM balance variances.


3.2 Allocation of Variance


The use rate deficiency of $11.2 million in 2003 is attributed to the RSAM groups’ reduced average


consumption (Exhibit 42).  BC Gas submitted that it is appropriate and fair to recover most of the increase


in delivery margin directly from RSAM customers because, but for this Application, those costs would be


recovered from those same customers through the RSAM account if BC Gas retained the same forecast use
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per account for residential and commercial customers (T1:200).  By way of direct recovery, BC Gas argued


that it has not introduced a rate change or rate shift and RSAM customers will have a correspondingly


lesser amount recovered from them via RSAM riders (T4:835; BC Gas Argument, p. 10).  This revenue


decline from the anticipated reduction in average use rate from the RSAM group of customers could be


directed to the RSAM account for a three-year amortization; it could be fully recovered in 2003 through a


higher rate increase for the RSAM customers; or, it could be recovered from all customers.


The BC Gas proposal received support from industrial Intervenors, whose support rests on the principle of


cost causation because the revenue shortfall is being caused by the RSAM customers’ reduced


consumption.


Arguments against the allocation of the revenue shortfall of $11.2 million to the RSAM customers included


submissions by HVCI and CAC (BC) et al.  HVCI argued that a three-year amortization period protects


consumers from "rate-shock" and this was the design of RSAM.  CAC (BC) et al. argued that a decrease


in consumption should not be considered a cost causation and the deficiencies should be allocated across


all rate classes.


BC Gas submitted that once the decreased consumption levels are recognized, the revenue shortfall should


not be the subject of RSAM treatment (BC Gas Reply, p. 8).  However, BC Gas also took the position that


if there was a small decrease in the forecast to RSAM customers, it would have simply allocated the revenue


deficiency across the board (T4:836).


The Commission considers that it is not conventional practice to stream a major portion of a revenue


requirement deficiency to one class of customer without providing a rate design study to substantiate the


allocation.  The argument in this case is that the RSAM account would have effectively created the same


streaming and therefore it is appropriate.  However, the Commission has not been provided with evidence to


assist it in determining if the cost of service attributable to RSAM customers has materially changed as a


result of the reduced use per account.  For example, it is not clear if the load factor of RSAM customers


may be improving as the average consumption declines.  Furthermore, according to the Margin Forecast


Summary Table, RSAM customers will be the main source of margin growth for the Utility in future years


(Exhibit 1, p. B-19).  The request for an Order to approve BC Gas' method of allocating the 2003


revenue requirement is denied.  The revenue requirement increase approved by the Commission


in this Decision is to be charged to all customers’ delivery rates on an equal percentage basis.
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3.3 RSAM Amortization Period


Currently, the annual RSAM balance is amortized over three years.  Enbridge submitted that if the


Commission does accept or approve the deferral accounts requested by BC Gas, the Commission should


limit the amortization period for all deferral accounts to one year (Enbridge Argument, p. 6).  CAC (BC) et


al. submitted that the Commission, in approving a deferral account, should make it clear that this approval is


for the purpose of establishing rates for 2003 and that it is specifically not approving the continuation of


these accounts as part of the negotiated multi-year PBR settlements (CAC (BC) et al. Argument, pp. 9, 10).


The Commission finds that there is insufficient evidence to alter the RSAM amortization period


from the currently approved three years.


3.4 Deferral Accounts for Load Forecasts


Enbridge submitted that the risk assumed by BC Gas with regard to the industrial forecast is minimal since


the industrial volumes are significantly lower than their past peaks and are likely to recover in future


(Enbridge Argument, p. 5).  Enbridge submitted that deferral accounts to collect variances between


forecasts and actuals are problematic because they create an environment where a utility bears little or no


responsibility for its forecasts.


The Lower Mainland Large Gas Users Association (“LMLGUA”) expressed concern that the industrial


load forecast would be understated because the current staff compensation arrangement could create the


tendency to bias the forecast to achieve financial gain (LMLGUA Argument, p. 7).  LMLGUA proposed


that an industrial RSAM be considered to mitigate the compensation incentive set out in the BC Gas


Scorecard that is used in evaluating employee performance.


CAC (BC) et al. opposed the continuation of RSAM in the context of a multi-year PBR regulatory regime


because it would simply be limiting the shareholders' risk at the expense of ratepayers, contrary to the


purpose of an incentive-based regulatory regime (CAC (BC) et al. Argument, p. 9).


Avista observed that where one group of customers is under RSAM and another is not, then:


" …it is possible within an industrial forecast period to have customers switching from
RSAM rate classes 23 or 3 to include rate classes 5 or 25.  To the extent that these switches
increase industrial revenue in favour of the shareholder, they decrease the revenue to the
RSAM account, to the detriment of the ratepayers.  The result could be a transfer from
ratepayers to shareholders."
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Avista proposed that BC Gas be directed to modify the forecast methodology and revenue treatment to


prevent possible forecast gaming (Avista Argument, pp. 4, 5).


The Commission approved RSAM in a previous Decision in order to maintain equity to the ratepayers and


shareholders when uncontrollable factors such as the temperature could interfere with the load forecasts for


customers that are sensitive to annual temperature fluctuations.  Another reason was to give the Utility an


incentive to implement DSM programs and other conservation measures.  While the current RSAM


customer classes are highly temperature dependent, the Industrial Customers are less so (T3:443).


The Commission will maintain RSAM in its current form.


3.5 Financing of RSAM Balance


BC Gas seeks approval for the inclusion of a financing cost for variances between the forecast and actual


balances in the RSAM deferral account.  The forecast balance in that account is included in rate base, but


there is no financing cost or credit associated with variances from the forecast balance.  BC Gas seeks to


have short-term interest rate financing associated with those variances, which would be applicable both to


credit and debit variances.  The recording of interest on RSAM balance variances provides assurance to


both customers and the Utility that carrying costs of the account will be recognized.  In 2002 the interest


associated with the RSAM variances would have been about $56,000 and the annual impact of the


financing cost on a residential customer’s bill would have been less than 10 cents per year (T8:1485-86).


The CAC (BC) et al. opposed BC Gas’ proposal because customers would be more likely to be paying


interest than receiving it (CAC (BC) et al. Argument, p. 10).


The Commission accepts that the variances between forecast and actual balances in the RSAM


deferral account should be financed at the Utility’s short-term interest rate.


4.0 OPERATIONS, MAINTENANCE AND ADMINISTRATIVE (“OM&A”) EXPENSES


In response to a witness aid prepared by Commission staff setting out the payroll and all other costs by


business unit, BC Gas identified three major reasons for the 28 percent increase in OM&A costs from


1999 to 2003 (Exhibit 15).  During this time frame, the gross OM&A costs increased from $144 million to


$185 million.  The approved CustomerWorks program accounted for approximately $28 million.
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Accounting changes affecting Other Post Employment Benefits (“OPEBs”) and stock options accounted


for approximately $7.5 million and $2.5 million respectively.


Two new accounting changes are proposed by BC Gas, one for including stock options as compensation


expense and one for accounting for the Coastal Facilities lease as a Capital lease requiring inclusion in rate


base.  These two changes are discussed in this Chapter even though the lease expense is a separate line item


in the cost of service and not reflected in the OM&A accounts.  The previously approved OPEBs are


discussed in Chapter 6 of this Decision.


4.1 Compensation


Personnel costs represent approximately 45 percent of the OM&A expenses of BC Gas.  BC Gas states


that the compensation for its personnel is at target levels sufficient to enable the Utility to hire and retain


employees.  The compensation programs for all employees have both fixed and variable portions.  The


variable or incentive portion includes defined objectives such as those set out in the “Scorecard” (BC Gas


described the Scorecard at T4:669-75 and in Exhibit 22) and may include stock options.  All employees


have incentive pay based on Scorecard results and individual performance results.  Approximately 180


employees plus executives are eligible for stock options.  Intervenors’ concerns focused on compensation


levels of executives and the incentive portion of compensation, particularly the stock options.


4.1.1 Executive Pay


BC Gas submitted that the target level for compensation is the median level in comparison studies


undertaken by the Utility’s compensation consultants (BC Gas Argument, p. 17).  It also stated that the


comparisons were with a large number of companies including other regulated utilities as opposed to


considering only the compensation levels of a single company (BC Gas Reply, p. 11).


HVCI takes the position that compensation levels at BC Gas should not be compared to businesses that


operate in the open competitive market with much higher levels of risk for which their executives and


managers are compensated.  Consequently, the HVCI supports the compensation levels of British


Columbia Hydro and Power Authority (“B.C. Hydro”) as identified in Exhibit 14.  HVCI also took issue


with BC Gas’ use of median statistics in determining salary levels for executives (HVCI Argument, p. 8).


BC Gas replied to HVCI’s argument to demonstrate that when data is clustered at the low part of a sample,


the median is lower than the average and where the highest salary in a sample is significantly higher than


the others, it can have a large impact on the mean but has no impact on the median (BC Gas Reply, p. 12).
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The LMLGUA argues that “…the compensation of the BCGUL Executives is materially in excess of the


compensation paid to the executive of the other main energy utility operating under the Commission’s


jurisdiction” (LMLGUA Argument, p. 10).  Exhibit 14 identifies the compensation provided to B.C.


Hydro executives.


The Commission is concerned that the executive compensation at BC Gas is so much higher than that of


B.C. Hydro.  While this is a matter of ongoing concern, the Commission has also taken specific action in


this Decision to allocate the cost of stock options to shareholders and that portion of pension expenses on


bonuses to shareholders.  This reduces the ratepayer cost of executive compensation.  In addition, the


greater separation between BC Gas Utility and BC Gas Inc., which is addressed in Chapter 7 of this


Decision, will lead to more appropriate allocations of executive costs in the future.  While executive


compensation will require ongoing review, the Commission does not believe that any further


specific action is required for 2003.


4.1.2 Stock Options


 At Application p. D-96, the 2003 forecast OM&A cost for the offices of the President and CEO is $9.3


million.  $6.7 million of this amount is incentive compensation for senior executives, assistants and


Management and Exempt (“M&E”) employees, including the cost of stock options.  Stock options


provide employees with the right to purchase the stock of the employer corporation (or in this case, BC Gas


Inc.) at a stated price either at a specified time or during some determinable period.  BC Gas stated that the


cost of stock options treated as an expense in the 2003 revenue requirement is $2.6 million.  BC Gas


submitted that stock options are an important element of compensation and that without stock options the


Utility would be required to put the dollar value of the options into the fixed base pay in order to be


competitive at the median (BC Gas Argument, p. 18).


The LMLGUA Information Request No. 1 at p. 20 notes that stock options should be considered a matter


for BC Gas Inc. and its shareholders to bear, not ratepayers.  In its response, BC Gas took the position that


the inclusion of the cost of stock options in expenses is appropriate accounting and that it is a basic


component of compensation.  However, after extensive questioning, BC Gas acknowledged that currently


Generally Accepted Accounting Principles (“GAAP”) do not require that options be expensed as


compensation, only that they be disclosed in the notes to the financial statements (T3:586).  As well, BC


Gas Inc. did not expense stock options in its financial statements, but actually accounts for the issue of


options under its stock options plan as capital transactions when the options are exercised (T3:588).
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During cross-examination by LMLGUA, BC Gas stated that, while it had never previously asked for the


inclusion of stock option accounts in a revenue requirement application, it did include stock options costs in


its 2000 and 2001 expenses, 50 percent of which was borne by customers as part of the rate sharing


mechanism (T3:546).


“MR. WOENSDREGT:  A:  Okay, in 2000 and 2001 we provided opportunities to
employees to tender their options back to the company and the company then would pay for
the difference between the market value on the date that they were tendered and the exercise
price.  The number of options that were requested to be purchased increased in 2001 very
significantly, and therefore the amount that was paid out to employees increased.


MR. WEAFER:  Q:  And that’s an amount that was to the account of the customer?  That’s
an account that would go into revenue requirement?


MR. WOENSDREGT:  A:  We have never asked for the stock option amounts in a revenue
requirement application prior to this application


What we did do though was included these amounts in the calculation for the determination
of sharing, which was applicable during those two years.


MR. WEAFER:  Q:  So – I’m going to have to go through that with you again.  The
expense incurred in 2001 was a new approach in the sense of allocating that cost to
customers?


MR. WOENSDREGT:  A:  We included it in the calculation of the sharing formula.


MR. WEAFER:  Q:  And was that approved by the Commission?


MR. WOENSDREGT:  A:  I don’t think there has been any direct approval of that by the
Commission.  We did include it in the – we included it in the methodology of calculating
the insurance (sic) mechanism, and that was clearly set out.


MR. WEAFER:  Q:  It was clearly set out when?


MR. WOENSDREGT:  A:  There’s an annual report that’s prepared and sent to the
Commission after the year end, and it was set out in there.


MR. WEAFER:  Q:  But this was a change in the manner in which the customers assumed
responsibility for an expense in relation to employee compensation.


MR. WOENSDREGT:  A:  That’s correct.”


None of the Intervenors supported the inclusion of stock options as compensation for recovery from


ratepayers.  HVCI argued that this type of activity completely erodes trust with ratepayers and urges the


Commission to order BC Gas to repay the unauthorized amounts.
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While BC Gas stated that there was no intent to hide the new treatment, the Commission is unable to find


any reference to the inclusion of stock options as an expense in the Utility’s Annual Report.  The


Commission has never knowingly approved the inclusion of stock options as a part of compensation to be


received from ratepayers.  The Commission rejects the recovery of the cost of stock options from


customers and directs that the $2.6 million be removed from 2003 revenue requirements.


4.1.3 Incentive Pay


BC Gas submitted that incentive compensation is an important component of total compensation as it


makes a part of each employee’s compensation dependent on operational goals.  Target levels of


performance are set at “stretch” levels that require improvement from the previous year’s performance


(BC Gas Reply, p. 13).


The CAC (BC) et al. responded to BC Gas’ testimony with respect to target levels of incentives (T3:457).


In argument, the CAC (BC) et al. submitted that targeted incentive programs are essentially meaningless


and should be discontinued.  The real incentive programs which reward exceptional performance and which


primarily benefit the shareholder should continue to be for its account (CAC (BC) et al. Argument, p. 13).


The Inland Industrial Group (“Inland Industrials”) argue that since 50 percent of the total bonus available


is allocated for increasing shareholder return and improving profitability, that that portion of the bonuses


should be paid by the shareholder (Inland Industrials Argument, p. 6).  Avista shared a similar view to that


of the Inland Industrials.  It argued in favour of allocating 50 percent of the incentive costs paid to the


M&E employees to the shareholder.  Assuming 15 percent of the $31.885 million compensation is related


to incentives and allocating this amount 50/50 between shareholders and customers led Avista to request


that the revenue requirement be reduced by $2.3 million (Avista Argument, p. 7).


The LMLGUA also refers to the Scorecard to identify the elements of incentive compensation which are


focused on shareholder benefit as opposed to the operations of the Utility.


BC Gas responded that earnings performance, which is included in the Scorecard, is not something that


benefits shareholders to the exclusion of customers, with an example being strong financial performance by


the Utility resulting in access to low cost capital (BC Gas Reply, pp. 13, 14).


The Commission supports the concept of variable compensation and BC Gas Utility’s use of the Scorecard


to align employees with the overall goals of the Utility and to target performance of employees at “stretch”
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levels.  However, the Commission shares the concern raised by Intervenors that the Scorecard objectives are


biased too much toward the shareholder interests, having only 10 percent on customer satisfaction (with the


poorest current result) and only 10 percent on safety (with no focus on customer safety).  The


Commission directs BC Gas to review the Scorecard objectives to better balance the interests of


the ratepayers with the interests of the shareholder.


4.2 Distribution Department


Distribution Department operations and maintenance (“O&M”) expenses are projected to increase from


$34.4 million in 2002 to $36.2 million in 2003, an increase of $1.8 million or 5 percent.  Staff levels


declined from 861 full time equivalents (“FTEs”) in 1997 to 615.3 FTEs in 2001.  The Utility projected


586.0 FTEs in 2002, increasing to 600.5 FTEs in 2003 (Exhibit l, Section H, Tab 9, pp. 3-5).  BC Gas


confirmed that the actual FTEs should be close to 586 by the end of 2002 (T4:700).


BC Gas stated that five additional staff are needed as a result of repatriation of customer care in the Lower


Mainland to do shut-off, relights and meter re-reads.  (The FTE additions may be BC Gas employees or


contracted workers.)  Although CustomerWorks is responsible for meter reading, sometimes a BC Gas


employee will be sent to do a re-read in the Lower Mainland, such as when there is a customer inquiry.


Also, it appears that B.C. Hydro meter readers in the Lower Mainland now do lock-offs on residential


customers.  In the Interior, BC Gas employees read the meters and BC Gas is reimbursed by


CustomerWorks.   Another five new staff are needed to carry out remedial work on the distribution system


that has been identified by the Distribution Risk Assessment Program over the last several years.  BC Gas


expects lower O&M expenditures on assessment work and more capital spending on repairs (Exhibit 2,


Tab 9, p. 12; T4:696-711).


The remaining four staff positions are required to complete implementation of the work order fulfillment


process under the Work Management System.  Although the new Information Technology (“IT”)


systems are expected to be largely complete by the end of 2002, BC Gas expects that it will take the first


quarter of 2003 for use of the systems to be stabilized.  The new systems require significant redistribution


and reassignment of responsibilities, as well as training.


The Commission considers that actual staff requirements in 2002, when repatriation of customer care in the


Lower Mainland occurred and the new IT systems were largely being implemented, are a reliable guide to


necessary staffing levels.  The Distribution Risk Assessment Program is ongoing and, while the nature of


the program is changing, it is not apparent that a major increase in expenditures is needed for 2003.  It is
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important that BC Gas not duplicate services internally that it is also paying for externally, whether this is


meter reading or the Corporate Controller (T7:1439-41).  The Commission also notes that Distribution


Services is one of the three largest providers of hours of service to affiliated companies, along with the


President and CEO, and Finance and Strategic Planning (Exhibit 19).


On balance, the Commission considers that staffing levels should increase by about one-half of the 14.5


FTE increase that BC Gas proposed.  The average forecast labour cost for the Department in 2003 is


$43,500 per FTE, not including the cost of employee benefits.  The Commission determines that


Distribution Department O&M for 2003 should be reduced by $300,000, exclusive of the


reduction to company use gas costs.


4.3 Gas Supply and Transmission


The Gas Supply and Transmission Department is made up of three groups: Gas Supply, Transmission and


Core Market Administration.


BC Gas projects that Gas Supply O&M expenses will increase from $1.5 million in 1999 to $2.0 million


in 2003.  The $200,000 annual fee from Centra Gas for gas control is an offset to Gas Supply costs.


Transmission O&M expenses are forecast to increase by $3.6 million, from $8.5 million in 1999 to $12.1


million in 2003 (Exhibit 1, Section H, Tab 9, p. 2).  These expenses do not include Core Market


Administration costs.


Staffing is expected to increase from 104.6 FTEs in 1999 to 121.5 FTEs in 2003, an increase of 16.9 FTEs


(Exhibit 1, Section H, Tab 9, pp. 3, 5).  Gas Supply’s increase of nine positions was attributed to risk


management and back office workload increases, third-party pipeline relationship management and


business performance management.  The eight-position increase for Transmission was associated with


more infrastructure such as the Southern Crossing Pipeline (“SCP”) and aging infrastructure (Exhibit 2,


Tab 9, p. 13; T4:697-99).  Also, the Automated Mapping and Facilities Management (“AM/FM”) system


will be expanded to digitize record management for Transmission.  BC Gas provided detailed information


about the cost increases from 1999 to 2003 (Exhibit 4, Tab 40; T4:729-51; Exhibit 29).


On reviewing the evidence, the Commission has concerns in the following areas.  The SCP and the Langley


Compressor Station account for $2.3 million of the $3.6 million Transmission group increase from 1999


to 2003.  BC Gas expects to close the Certificate of Public Convenience and Necessity (“CPCN”) project


account for the SCP and to pay $286,000 in 2003 for right-of-way monitoring (Exhibit 4, Tab 40, p. 44, as
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revised by Exhibit 4C).  BC Gas increased this cost forecast from $216,000 during the hearing, with


limited explanation of the reason for the increase (T4:734).  Also, SCP Other Costs increased from


$455,000 in 2002 to $593,000 in 2003, due to a $160,000 allowance for road crossings (Exhibit 29, p. 3).


The Commission considers these amounts to be somewhat speculative contingency allowances and finds


that forecast SCP expenses should be reduced by $100,000.  Similarly, while a relief valve incident


contributed to increased Outside Services costs for the Langley Compressor Station in 2002, the


Commission considers that an amount similar to the actual cost in 2001 should be adequate and reduces


2003 OM&A expenses for the station by $50,000 (Exhibit 29, p. 4).


An increase of $200,000 was shown for training and development and a further $200,000 for work force


knowledge transfer.  BC Gas spent $70,000 per year on knowledge transfer over 1999 to 2002 and an


average of $178,000 per year on training over the same period (Exhibit 29, p. 5).  The Commission


considers that $300,000 is justified in these areas for 2003, for a reduction of $100,000 from BC Gas’


forecast.


The Transmission Operations System Review (“TOSR”) was identified as the cause of $200,000 of the


increase in the Gas Supply and Transmission O&M.  About $1 million of TOSR expenditures were made


annually from 1999 to 2002, and the review was expected to be substantially complete by the end of 2002.


BC Gas identified the need for ongoing expenditures of $1 million per year to deal with issues identified in


the review and to ensure the system is maintained in compliance with codes and standards (Exhibit 2, Tab


14, pp. 1, 2).  In the hearing, BC Gas identified several right-of-way management issues, including a recent


washout in the Chase area.  In summary, TOSR and related activities are an ongoing program with annual


expenditures of about $1 million.


The Commission anticipates that, at some point, the outstanding deficiencies in the system will be corrected


and the expenditures can be scaled down.  In the meantime, the Commission expects BC Gas to manage


within an annual budget of approximately $1 million for these activities and considers that a reduction of


$150,000 should be made to O&M for 2003.


Project and planning development activities are shown as responsible for $300,000 of the Transmission


group increase.  BC Gas also attributed a $300,000 increase in O&M costs of the Gas Supply group to a


redistribution between Transmission and Gas Supply of costs related to project development and


forecasting/upstream (Exhibit 4, Tab 40, p. 46).  However, BC Gas confirmed that the project planning
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complement in Transmission has been stable at seven people, while the number of people in Gas Supply


has been stable at 34 since 1999 (T4:746, 749-51).


Some project development and planning costs may have been capitalized within the SCP CPCN project


account in 1999.  Utility costs that relate to a specific project are allocated to that project.  For 2003, BC


Gas estimated that $100,000 of Gas Supply and Transmission cross-charges and $50,000 of other Utility


cross-charges will be allocated to the Inland Pacific Connector (“IPC”) project.  These costs and third-


party costs related to IPC are recorded in a deferral account and have not been included in the costs shown


in the Application.  However, BC Gas considers that part of the Utility’s resource planning responsibility is


to identify the need for future resources and the best options for meeting customer requirements, including


options such as IPC.  Therefore, BC Gas includes all costs associated with resource planning in Gas


Supply and Transmission O&M expenses (Exhibit 2, Tab 14, p. 4).


The evidence indicates that there has been shifting between areas of responsibility in the planning, project


development and forecasting function, rather than growth, that would justify a $600,000 increase in costs


for the Department.  The Commission accepts a $300,000 increase in total for this function for the Gas


Supply and Transmission groups, resulting in a $300,000 reduction in 2003 OM&A expenses for the


Department.


Core Market Administration is the third group in the Gas Supply and Transmission Department.  This


group manages gas supply procurement for core market (firm sales) customers.  Its costs are recovered


through the Gas Cost Reconciliation Account (“GCRA”), in Gas Cost Recovery Charges as part of the


gas cost flow-through process (Exhibit 1, Tab D, p. 44).  Core Market Administration costs have been


somewhat stable, increasing from $1.5 million in 1999 to $1.7 million in 2002.  This was a period of


considerable change and price volatility in gas commodity markets.  BC Gas expected that costs in 2003


should be similar to 2002, with increases likely tracking inflation.  Also, BC Gas will receive $100,000 per


year for providing gas trading and risk management services to Centra Gas and this revenue will be applied


against Core Market Administration costs (Exhibit 2, Tab 14, pp. 5, 6).  BC Gas stated that this cost item


should continue to be considered and approved as part of a future Annual Review process.


There should be opportunities for BC Gas and Centra Gas to develop additional synergies in gas


procurement and related activities, resulting in reduced costs for the customers of both companies.  The


Commission will expect Core Market Administration cost filings for future years to reflect these efforts.


The Commission approves BC Gas’ request for a net Core Market Administration cost of $1.6


million for 2003.
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In summary, the Commission considers that the following reductions should be made to 2003 OM&A


expenses of the Gas Supply and Transmission Department.


SCP and Langley Compressor Station $150,000


Training and knowledge transfer $100,000


TOSR and related activities $150,000


Planning, project development, forecasting/upstream $300,000


$700,000


The Commission determines that 2003 OM&A expenses for the Gas Supply and Transmission


Department should be adjusted downward by $700,000.  This reduction is exclusive of


adjustments to 2003 OM&A expenses for company use gas costs.  Including the $200,000 credit from


Centra Gas and the company use gas cost adjustment, the Department (excluding Core Market


Administration) will have a budget that is approximately $340,000 or 2.8 percent higher than the $12.4


million that is projected for 2002.


4.4 Pensions


BC Gas requested an upward adjustment to its 2003 pension expense on account of a recently completed


review of its fund's performance by a firm of actuaries, Towers Perrin (Exhibits 38 and 39). The main


reason given by the actuaries to BC Gas for the upward revision in annual pension expense was the


relatively poor performance of securities markets since the events of September 11, 2001.  The possibility


exists that securities markets will rebound and a downward adjustment in pension expense would be


expected if this occurs.  The original adjustment was contained in BC Gas’ November 1, 2002 letter to the


Commission and was measured at a value of $2.298 million.  BC Gas advised that an incorrect number had


been used in the November 1, 2002 adjustment and that the $2.298 million should be reduced by $1.059


million (T1:33, Exhibit 42, line 42).


The Application also contained, as a portion of pension expenses, a pension provision on bonuses paid to


employees.  This was disallowed by the Commission in its June 16, 1994 Decision.  On p. 10 of the


October 27, 1995 “Terms of Settlement”, the issue was referred to a "separate review process”.  BC Gas


withdrew its request to have this expense included in its 2003 Revenue Requirements, acknowledging that a


review and report was required in advance of such a request (Exhibit 41).  The downward adjustment to the
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2003 Revenue Requirement was provided as part of BC Gas’ last set of revisions to its Application and


was measured at a value of $0.460 million (Exhibit 42).  The net change in revenue requirements for 2003


resulting from these adjustments is $0.779 million.


The Commission accepts the increase in revenue requirements of  $0.779 million for increased


annual pension costs.  Consistent with the Commission's 1992 and 1994 Decisions, the bonus is


not to be included in the pension costs to be passed on to customers.


4.5 Cross-Charge Credits


Each year, the Utility negotiates with affiliates that wish to use Utility staff time, and establishes


commitment levels of services for the next year that the affiliate must use or pay for (T7:1298-1300).  The


Application used the take-or-pay commitment levels to estimate credits to offset Utility cost of service for


2003.  Planned hours for 2002 were used to estimate time charges for Utility executives and support staff


for 2003 (Exhibit 2, Tab 11, p. 2).  The take-or-pay amounts are minimum charges and, in 2001, $300,000


was recovered in addition to the take-or-pay commitments (T8:1490).


BC Gas stated that CustomerWorks has given notice to terminate the contract for some of the services it


receives from the Utility (T6:1099).  Nevertheless, considering the growth in BC Gas Inc.’s business


interests, the Commission considers that using the take-or-pay amount understates the amount of revenue


that the Utility will likely receive from affiliates in 2003.  The Commission determines that this


revenue should be increased by $300,000, which will reduce O&M for 2003 by that amount.


4.6 Company Use Gas


Company use gas is consumed as Distribution line heater fuel, Transmission compressor fuel and liquid


natural gas (“LNG”) plant fuel.  The Application forecast 462,445 GJ of fuel for 2003 at a total cost of


$2.623 million (Exhibit 2, Tab 18, pp. 1-4).   The following is a summary of BC Gas’ actual and projected


company use gas consumption in GJ (Exhibit 4, Tab 41, p. 1; Exhibit 29, p. 6).
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BC Gas Forecast and Actual Company Use Gas (GJ)


Line Heater Fuel Compressor Fuel LNG Fuel Total


1999 303,191 61,488 11,433 376,112


2000 165,094 45,544  9,534 220,172


2001 157,171 52,459  9,326 218,956


2002 198,055         125,313* 16,803 340,171


2003 260,000         186,649 15,896 462,545


*Adjusted for actual consumption of 3,780 GJ in September 2002 and 9,630 GJ in October 2002 (Exhibit 29).


The distribution line heater fuel quantity was based on the average usage from 1997 to 2001.  Usage in


2000 and 2001 was lower than the average, due to lower demand by core and Interior large industrial


customers, and improved metering and proactive management of the consumption.  BC Gas acknowledged


that it is difficult to segregate the reasons for the reduction in line heater fuel (Exhibit 4, Tab 41, p. 2).


Although BC Gas stated that proactive management of line heater fuel consumption only reduced usage to


260,000 GJ per year, the Commission notes that usage of 165,094 GJ in 2000 was considerably lower than


that, prior to most of the impact of high gas prices.  Customers should benefit in 2003 from BC Gas’


successful management of line heater fuel consumption.  Even though projected line heater fuel use in


October, November and December 2002 is considerably higher than in 2000 or 2001, the Commission


considers that the budget for 2003 should be the average of consumption in 2000, 2001 and 2002, or about


173,440 GJ.


The SCP and related compressors went into service in late 2000.  Transmission compressor fuel use was


forecast based on the 2001 actual usage, with adjustments for normal winter weather, firm delivery volumes


of 200 TJ/d to the B.C. Hydro Burrard Thermal Plant and use of the SCP to transport peak day gas from


Alberta to British Columbia.  BC Gas did not explain why these are valid assumptions for 2003, or provide


details of how it estimated the adjustments to actual 2001 fuel consumption.  The Utility stated that it is


difficult to separate the impact of a normal year and the use of the SCP to transport peaking gas (Exhibit 4,


Tab 41, p. 4).  The BC Gas forecast appears to be a high use scenario.  In the circumstances and noting the


relatively high fuel consumption projected for November and December 2002, the Commission considers


that the compressor fuel budget for 2003 should be the average of 2001 and 2002, or about 88,886 GJ.


This is consistent with BC Gas’ forecast of SCP third-party mitigation revenue in 2003, which it based on


experience in the previous two years (Exhibit 2, Tab 26, p. 3).


LNG fuel consumption will be relatively high in 2002, as the LNG tank was taken out of service and


needed to be refilled.  In the hearing, BC Gas stated that it expected LNG fuel use in 2003 will be the
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average over 1999, 2000 and 2001 (T4:753).  The Commission accepts this average of 10,098 GJ as the


forecast for 2003 LNG fuel use.


Company use gas is forecast to cost $5.64/GJ in the winter and $4.93/GJ in the summer, based on Station


No. 2 forward gas prices (Exhibit 2, Tab 18, p. 1; T4:758).  The cost of company use gas is the price that


the Utility pays to the GCRA and is calculated as the commodity cost of gas and related variable


transmission tolls and fees on upstream pipelines.  It does not include any fixed or demand charges.  BC


Gas agreed that the average unit cost for 2003 should be based on the gas cost flow-through calculation for


January 2003 rates.  The corresponding forecast cost for 2002 was $3.083/GJ and BC Gas stated that a


more recent company use gas cost calculation yielded $3.416/GJ (Exhibit 4, Tab 41, p. 5; T5:946;


T7:1283).  BC Gas hedged (fixed) the price of 260,000 GJ of company use gas and in 2002 was actually


paying $2.17/GJ to $2.43/GJ for the hedged volume (T7:1283, Exhibit 29).  BC Gas stated that, due to


changes in its gas supply contracts, the gas cost forecast for 2003 based on Station No. 2 gas prices is


representative of the cost of company use gas on a go-forward basis (T4:758).


BC Gas’ December 9, 2002 Fourth Quarter 2002 Report on gas cost flow-through and GCRA balances


stated that forecast revenue was close to forecast gas cost for 2003 and that there were no significant inter-


class issues in the gas cost allocation process.  The Utility recommended that gas commodity charges not


change for January 2003.  Commission Letter No. L-50-02 accepted this recommendation and so a detailed


gas cost allocation was not filed for 2003.


The Commission considers that company use gas cost forecasts that include both fixed and variable aspects


of price are inconsistent with the basis on which the Utility pays for this gas, and hence a forecast in the


$5/GJ range is not appropriate.  Consistent with gas price forecasts at the time of the hearing and


recognizing that the nature of contracts in the supply portfolio has changed somewhat, the Commission


considers $3.416/GJ is a reasonable cost to use for 2003.


The Commission considers the forecast of company use gas in 2003 should be based on


approximately 272,424 GJ at an average cost of $3.416/GJ, and determines that a downward


adjustment of $1.70 million should be made to 2003 OM&A.


4.7 CustomerWorks


The CustomerWorks information system and service agreements have been approved by previous Orders


of the Commission.  The current proceeding addressed two concerns that were anticipated but not
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specifically quantified in those Orders.  The concerns were whether CustomerWorks would continue to be


a cost effective choice for customers in the future and whether significant changes in scope could occur that


would materially affect cost effectiveness.  BC Gas’ evidence supports the conclusion that the project was


implemented with the expected result that it would be cost effective (T4:814).  However, BC Gas included


$400,000 in the 2003 Revenue Requirements for scope changes to put in a credit card capability that


should receive the prior approval of the Commission.  BC Gas testified that:


“There are no significant changes in scope planned for 2003 between the CPCN approved
program Mercury and the CustomerWorks CIS as completed in 2002.  However, an
amount of $400,000 has been included in the application for 2003 to fund changes and
services requested by BC Gas in response to changing regulatory or customer
expectations.” (T2:253-56)


However, Commission Order No. G-29-02 discusses “Scope Changes” at p. 10:


“To protect ratepayers it is essential that the Commission maintain an overview of such
changes. As a condition of approval of the agreements, the Commission must also retain the
right to review for approval any improvement initiatives or scope changes that have the
potential to impact the level or quality of service or proposed adjustments to the base fee."


In its Reply (p. 31), BC Gas stated that it will make a separate application for the credit card related scope


changes if the Commission views the materiality of the $400,000 estimate to require a detailed review.


The Commission directs BC Gas to request approval for this change in scope and to provide


sufficient details so that the Commission may determine the cost effectiveness of the change.


Accordingly, the Revenue Requirements are to be adjusted downward by $400,000 to reflect this


exclusion from 2003 rates.


4.8 Insurance


In its Application, BC Gas requested an increase of $900,000 in its insurance premiums for 2003, for a


total of $3.6 million in premiums.  The Utility also requested a deferral account by which it can avoid an


immediate extra expenditure of  $1.57 million on account of a new premium expense for coverage of the


risks of war and terrorism (BC Gas Argument, p. 17).  BC Gas argues that its “self insuring” approach to


the risks of war and terrorism and to the longer waiting period for business interruption coverage is the


least-cost approach (BC Gas Reply, p. 3).  There is no insurance available for the 25 additional days of


waiting period for business interruption.
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The Commission accepts BC Gas’ proposal to self insure for the risks of war and terrorism in


2003 and will establish a deferral account to recover the costs considered prudent of any such


incidents in customer rates if an event occurs.  However, the Commission considers the


additional days of waiting time for business interruptions to be a business risk of the Utility.


The Commission accepts that insurance premiums will increase by $900,000 in 2003, as forecast


by BC Gas.


4.9 Donations


The Application requests an increase from $120,000 to $222,000 in donation expenses allocated to utility


cost of service.


BC Gas has been donating approximately $100,000 per year in charitable donations since 1992.  BC Gas


believes that it should be donating something similar to other companies of its stature who pay 1 percent of


pre-tax profits (T7:1308).  Although some Intervenors found the proposed payment of 1 percent of pre-tax


profits to donations to be commendable for BC Gas Inc., most Intervenors opposed an increase in donation


expense at customer expense.


The Commission is not prepared to approve an increase in BC Gas Utility's donation expense to


be paid by its customers at this time.  That amount remains at $120,000 for the purpose of setting


rates for 2003, and an adjustment to revenue requirements of approximately $100,000 is required.


4.10 Centra Gas Synergies


The Application reflects synergies arising from the Centra Gas acquisition of $400,000.  BC Gas was


questioned about the possibility of achieving a higher level of productivity by utilizing its combined


distribution labour force to service both the BC Gas service territories and the Centra Gas territories.


Under cross-examination, BC Gas could not readily identify additional cost savings for the 2003 Revenue


Requirements (T4:712).


However, BC Gas identified an additional $100,000 of BC Gas Inc. general and administrative (“G&A”)


charges that could now be cross-charged to Centra Gas resulting in a saving to BC Gas revenue


requirements (T7:1344).
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The Commission believes that BC Gas can create further synergies and opportunities to reduce


costs for BC Gas and Centra Gas customers.  This could be usefully discussed in the next PBR


proceeding.  To reflect some value to customers represented by the likelihood that further


synergies will be found, a downward adjustment to revenue requirements of $100,000 is directed.


4.11 Leased Space at 1111 West Georgia Street


In 2002, BC Gas Utility leased Floors 7, 8, 9, 10, 11, 12 and 24 at BC Gas Centre at 1111 West Georgia


Street in Vancouver.  The Surrey Operations Centre was completed in late 2000 and significantly reduced


the amount of space that BC Gas needs in downtown Vancouver.  After February 28, 2003, the Utility will


continue to lease Floors 9, 10, 11, 12 and 24, and other miscellaneous areas.  Floors 10 and 11 are


subleased at rates that substantially recover their costs (Exhibit 1, pp. D-73 to D-75; Exhibit 2, Tab 20, pp.


1-6).


The leases for Floors 9 and 12 expire in 2013 and the 2003 lease cost for these two floors is $1,038,279.


BC Gas stated that Floor 9 is vacant and is being marketed for sublease, but that the market for such space


is weak.  BC Gas provided a rule of thumb that currently 50 percent to 75 percent of monthly rent can be


recovered and that tenant improvements valued at 50 percent to 75 percent of the annual lease cost are


usually required (Exhibit 4, Tab 44, p. 3).  Tenant improvements are generally amortized over the term of


the sublease and BC Gas would normally try to match the term of the sublease with the term of the primary


lease (T4:766; T7:1284).


BC Gas stated that the 28 staff who work on Floor 12 cannot move to the Surrey Operations Centre or


Lochburn in Burnaby because there is no space for them there.  However, 34 CustomerWorks staff are


located at the Surrey Operations Centre.  The CustomerWorks lease was to expire at the end of 2002, but


the Application assumes the lease would be renewed and that CustomerWorks would pay $159,000 for the


space in 2003 (Exhibit 2, Tab 20, p. 4; Exhibit 3, Tab 5, p. 27; T4:764; T7:1284).


The LMLGUA stated that the high profile, high cost of the 1111 West Georgia Street location is more


attributable to the profile of BC Gas Inc., and encouraged the Commission to allocate this space to BC Gas


Inc. (LMLGUA Argument, p. 22).
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Commission Determination


The Commission accepts that BC Gas has fewer people at 1111 West Georgia Street, and more at the


Surrey Operations Centre, than was shown in the business case for the 1998 CPCN to build the Surrey


Operations Centre (T4:767).  Nevertheless, the Commission expects BC Gas to take all reasonable actions


to reduce costs for customers.  It is not reasonable to lease space in the Surrey Operations Centre to


CustomerWorks if it prevents the sublease of Floor 12 at 1111 West Georgia Street.


Based on the evidence in the proceeding, the Commission expects that BC Gas, after an allowance for


amortizing tenant improvements, can rent Floors 9 and 12 for 60 percent of the primary lease costs.


Recognizing the Utility may have to forego $159,000 from CustomerWorks, this should yield net rent in


2003 of $1,038,279 x 0.60 - $159,000, or approximately $450,000.


Floor 24 at 1111 West Georgia Street is occupied by 26 individuals who are identified as Executive, Tax


and Finance (Exhibit 2, Tab 20, p. 3).  Although the senior executives of the Utility are now at the Surrey


Operations Centre, only four of the people on Floor 24 are BC Gas Inc. staff (T4:767, 770).  In accordance


with the Transfer Pricing Policy, when Utility employees charge their time to affiliated companies, the time


charges include an overhead charge of $100 per day, of which $53 per day is a facilities charge.  BC Gas


noted that the facilities charge is an average that also applies to charges for employees who work at the


Surrey Operations Centre, where it calculates that costs are lower than the standard facilities charge


(T4:774).  It appears that Floor 24 lease costs are allocated to BC Gas Inc. only through the standard


facilities charge under the Transfer Pricing Policy (T4:767-74; T7:1301-14; Exhibit 47A, Schedule B).


The Floor 24 lease cost for 2003 is $489,810, and BC Gas Inc. and other affiliates pay a total of $72,242


of this amount (Exhibit 47A, Schedule C).  The allocation to non-utility affiliates increases to $88,000


using the 50/50 sharing of BC Gas Inc. G&A costs determined in Chapter 7.  In the future, as discussed in


Chapter 7, the Commission expects that BC Gas Inc. will be staffed as a stand-alone entity and the cost of


related office space will then be a BC Gas Inc. expense which would only have an impact on BC Gas


through charges for specific services rendered.  For 2003, the Commission considers that the Utility


customers should not pay more than one-half of the cost of Floor 24, and considers that an adjustment of


$489,810 x 0.5 - $88,000, or approximately $150,000, is needed.


In total, the Commission determines that lease costs at 1111 West Georgia Street that are


included in Utility revenue requirements for 2003 will be adjusted downward by $600,000.
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4.12 Total Gross O&M Conclusions


O&M represents approximately 35 percent of the total 2003 margin revenue requirements (excluding gas


commodity costs).  The Application presented a forecast of 2003 O&M requirement that was determined


through a detailed business unit and departmental budgeting process.  Total O&M requirements of


$192.930 million were reduced by charges to affiliates and other recoveries to a Total Gross O&M of


$183.606 million.  The Application further reduced O&M by $3.3 million, to facilitate moving forward


with a multi-year PBR settlement.  After deducting Capitalized Overhead, vehicle leases and Fort Nelson


charges, the Net Applied-For Utility O&M was $152.013 million (Exhibit 1, Section H, Tab 9, p. 2.1).


When the 2003 Application was referred to an oral public hearing, BC Gas withdrew the $3.3 million


O&M reduction.  The Utility made several other changes to the applied-for O&M before and during the


hearing.  On November 12, 2002, BC Gas filed Revision No. 2 which shows a Total Gross O&M in Rates


of $184.876 million and Net Applied-For Utility O&M of $156.065 million (Exhibit 1F).  After


adjustment for the Pension Expense Reduction of $0.471 million, the Total Gross O&M in Rates is


$184.415 million and, after deducting the net amount of $0.460 million, the Net Applied-for Utility O&M


is $155.605 million (Exhibits 41 and 42, T7:1274).  This is substantially the same as the figure of


$155.594 million that BC Gas identified in its Argument (BC Gas Argument, p. 16).


The Commission notes the concern of several Intervenors about the increase in O&M over the last several


years, but recognizes that there have been significant changes which have had an impact on costs.  The


changes include repatriation of customer care from B.C. Hydro, the CustomerWorks arrangement and


major new facilities like SCP.  Concerns related to system aging and reliability, code compliance and


security have led to increased O&M expenses.


The Commission believes that BC Gas has done a good job of adopting technology changes, downsizing


its workforce and empowering employees and aligning them with Utility objectives through development


and communication of key principles and beliefs.  This has been driven directly to all employees


throughout the Province by the involvement of senior executives, including the President and Chief


Executive Officer, and is linked to individual performance and incentive pay for all employees.  The


Commission believes that the completion of many technology and organizational changes will lead to


ratepayer benefits through only modest changes in O&M over the next several years.


The information in the Application was inadequate for a thorough review of 2003 O&M expenses.  This


included the lack of a clear correlation between the cost savings resulting from IT projects and labour
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contracts and the O&M expenses in the Application.  Two rounds of Information Requests and testimony


in the hearing were required to evaluate O&M costs.  In a number of areas that were examined in some


detail, the Commission concluded that the following downward adjustments were needed.


Decision Section                     Cost Item Reduction to 2003 OM&A


               4.1.2
               4.2.
               4.3
               4.5
               4.6
               4.7
               4.9
               4.10
               4.11


Stock Options
Distribution Department
Gas Supply and Transmission
Cross-Charge Credits
Company Use Gas
CustomerWorks
Donations
Centra Gas Synergies
Leased Space at 1111 West Georgia Street


Total Reduction


$2.6 million
$0.3 million
$0.7 million
$0.3 million
$1.7 million
$0.4 million
$0.1 million
$0.1 million
$0.6 million


$6.8 million


The Commission determines that Total Gross OM&A for 2003 will be adjusted downward by


the sum of the individual adjustments identified previously in this chapter, which total $6.8


million.  Other adjustments to 2003 revenue requirements are identified in Chapter 7.


5.0 CAPITAL ADDITIONS


The costs associated with the capital investment in plant and facilities make up approximately two-thirds of


BC Gas’ revenue requirements (excluding the commodity cost of gas) (Exhibit 1, p. C-1).  Capital


expenditures for plant that went into service in 2002 and earlier have revenue requirements in 2003 to cover


the cost of capital plus depreciation expense, and the associated income taxes.  Regular capital expenditures


in 2003 will affect 2003 revenue requirements by the cost of capital and associated taxes for the part of the


year that the plant is in service.  Plant added pursuant to a CPCN is added to plant in service on January 1


of the following year.  The withdrawal of the 2002 rate application did not affect the accounting treatment


of capital additions, including the calculation of depreciation (T2:227-29; T4:666).


BC Gas established a Capital Management Office in 2002 to co-ordinate and evaluate requests for capital


funding.  Projects are prioritized by reviewing requests against safety and reliability requirements, the


current year’s budget and projections for future years (T2:374).







30


5.1 Regular Capital Additions (Categories A, B and C)


Regular capital additions involve small and larger projects of many types to provide service to existing and


new customers.  The 1998-2001 PBR Plan divided regular capital additions into Categories A, B and C,


and established formulas to estimate expenditures for each category.  Other capital additions that are for


generally larger and discrete projects are the subject of applications to the Commission for a CPCN.


CPCN projects constitute Category D.


The Application requested approval of $88.846 million of regular capital expenditures in 2003.


$Million


Category A:  Mains, Services and Meters 33.460
Category B:  System Integrity, Reliability 25.386
Category C:  All Other Plant 30.000


Total Regular Capital Addition 88.846


Category D:  Major Projects Requiring a CPCN 9.361


The requested budget for regular capital additions is in reasonable balance with the previous five-year


expenditures which ranged from $73 to $88 million per year.


A key driver of regular capital expenditures is customer additions, which are expected to rebound


somewhat.  Another key driver is the size and maintenance requirements of the aging distribution and


transmission infrastructure.


The 1998-2001 PBR Plan included a capital efficiency mechanism for Categories A and C.  The capital


efficiency mechanism provided financial discipline on expenditures during 1998-2001, and the extension of


delivery rates for 2002 provided similar discipline for that year as well.


For some categories of regular capital additions, it is not possible to consider each project on an individual


basis.  The Commission is drawn to a formula approach that extrapolates actual expenditures during a


recent period when the Utility was under some financial discipline, to determine or confirm forecasts of


expenditures.  Productivity improvement factors (“PIF”) are normally expected in formulas for this


purpose, although the PIF to use in a particular circumstance can be the subject of considerable debate.  BC


Gas was responsive to Information Requests to use formulas that are generally similar to those in the 1998-


2001 PBR Plan, to calculate estimates of 2003 regular capital expenditures.  The calculations were based on
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actual capital expenditures in 1998 to 2001.  However, BC Gas disagreed with a formula approach to


analyzing the 2003 capital additions budget as the Utility had already recognized productivity gains in its


costs forecasts.  For example, $3 million has already been taken out of Category A forecast expenditures


(T4:792-95).


The Inland Industrials stated that it is difficult for customer groups to challenge this cost area because of


the technical expertise and volume of information required to review BC Gas’ activities (Inland Industrials


Argument, pp. 6-8).  The Inland Industrials stated that it is important for the Commission to hold BC Gas


to its expectation of realizing cost efficiencies.  BC Gas generally acknowledged the difficulty of reviewing


the many small projects that are included under regular capital additions.  BC Gas reviews Category A


expenditures on a unit basis rather than project-by-project.  Category B projects are examined individually


and Category C is a mix where some projects are individually identified and others that are more general


are handled similarly to Category A (T4:788-89).


With regard to regular capital additions for 2003, the Commission notes that the new IT systems are


expected to result in $3.681 million of savings for the Distribution Department in 2003 (Exhibit 2, Tab 23,


p. 13).  Other savings should be realized from the Surrey Operations Centre. Also, BC Gas justified the


wage increases under its labour contracts on the basis that the settlement “achieved a number of


efficiencies in our work practices that were extremely beneficial” (T3:454).


For Category A, new mains, services and meters, BC Gas forecast expenditures of $33.460 million in 2003,


using a fixed and variable cost budgeting approach.  The forecast includes $700,000 for a replacement


program for gas regulators that was initiated in 2002.


For Category B, transmission and distribution systems integrity and reliability, BC Gas forecast


expenditures of $25.386 million in 2003.  Category B expenditures are gas system improvements to add


capacity to meet customer growth, and expenditures related to the safety and reliability of the system.


Projects with budgets greater than $5 million are generally reviewed through a CPCN process and are


excluded from regular capital.  Expenditures tend to vary considerably from year to year.  The 2003


Kootenay Loop system reinforcement project in Vancouver, costing $3.1 million, is an example of a larger


Category B project (Exhibit 4, Tab 45, p. 6).


For Category C, all other plant, BC Gas forecasts expenditures of $17.9 million on IT projects and


$12.1 million on non-IT work, for a total of $30.0 million.  Non-IT work includes the replacement of gas


mains and services, land and buildings, specialized tools and communications equipment.
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The Commission notes that the AM/FM and the other IT projects have just been completed and does not


expect that BC Gas will be funding similar significant IT projects under Category C in the near future.  The


AM/FM project, which cost $14.4 million, had a CPCN but was funded out of the Category C budget


under the 1998-2001 PBR Plan (T4:782-83).  The Commission considers that excluding AM/FM costs


yields results that are more representative of regular capital additions in 2003.  If a major IT project is


identified, BC Gas has the option of applying for CPCN approval for the project.


Category C IT expenditures in 1998 through 2001 averaged $14.0 million, if the cost of AM/FM and other


CPCN projects are excluded (Exhibit 4, Tab 45, p. 7).  This is considerably lower than the BC Gas forecast


of $17.9 million for 2003.  The Commission also takes note of the following statement (T4:784):


“ …there’s a list of IT projects in the hopper that greatly exceeds our ability to fund them,
and that prioritization process that we spoke about in the capital management offices brings
the discipline to ensure that we manage the expenditures down.”


The Commission accepts the Category A budget forecast as requested.   Considering the nature


of the Category B work and the variability of the expenditures from year to year, the


Commission accepts the BC Gas forecast for 2003.


The Commission determines that the Category C budget for 2003 should be set at $27 million to


reflect the completion of some projects and to efficiently fund the ongoing programs.  In total, the


regular capital additions budget for Categories A, B and C is set at $85.846 million, a reduction


of $3 million from that requested by BC Gas.  The impact on 2003 revenue requirements is a


reduction of about $200,000.


5.2 Major (CPCN) Projects (Category D)


Major projects are generally those that are constructed pursuant to a CPCN granted by the Commission.


The projects are the subject of an application to the Commission and are evaluated in detail before a CPCN


is granted.  When the project is complete, the prudency of the actual expenditure is assessed in comparison


to the cost estimate in the CPCN application.


A number of major projects were completed in 2001 and 2002.  Cost containment relative to cost estimates


was generally good to satisfactory for these projects.  Also in 2002, the Mercury Customer Information


System Project was transferred to CustomerWorks.
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Of particular interest to this Application is the set of IT systems that BC Gas has recently completed and


which are close to being fully implemented.  These are the Integrated Resource Management (“IRM”), the


Work Management System/Preventive Maintenance (“WMS/PM”) and the AM/FM projects.  The cost of


each system was close to estimate and the savings in O&M and capital expenditures from the projects meet


or exceed expectations (Exhibit 2, Tab 23, p. 12).  BC Gas spent about $34 million on the three systems and


expect savings of about $53 million (T2:371-72).


The Transmission Pipeline Integrity Plan and the Armstrong Compressor Station project will continue into


2003.  The only CPCN application for 2003 that was identified in the Application is the annual filing under


the Transmission Pipeline Integrity Plan.


BC Gas requested approval of the continuation of the regulatory accounting method for major projects as


set out in the 1998-2001 PBR for CPCN projects (Exhibit 1, Tab Application, Item 6).  The PBR stated:


“To the extent such CPCN applications are approved and the capital projects undertaken,
the capital project will form part of the rate base of BC Gas in the year following the year in
which the capital project is completed.  BC Gas will be entitled to accrue AFUDC on the
expenditures associated with the capital project until the capital project is part of rate base.”


There was minimal discussion with regard to major projects and none of the Intervenors took issue with


these capital expenditures.  The Commission accepts the Category D Major Project Additions to


rate base as set out in the Application.  Also, the Commission approves the continuation of the


regulatory accounting treatment for CPCN projects, as set out in the 1998-2001 PBR, subject to


Commission review of the prudency of the actual expenditures.


5.3 Demand Side Management (“DSM”)


In its Application, BC Gas applied for approval for the continuation of a DSM deferral account for


$1.5 million in incentive grants to customers for DSM programs.  DSM programs planned or under


consideration for 2003 include the following:


• Hot Tips Promotion;
• Summer Furnace Tune-Up Promotion;
• Weatherization Promotion;
• High Efficiency Heating System Upgrade Promotion;
• Efficient Boiler Rebate Program;
• Commercial Utilization Advisory Program; and
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• Municipal ‘Energy Matters’ Workshops.


BC Gas submitted that DSM programs benefit those customers who participate in specific programs and


also benefit all customers through reductions in BC Gas’ capital expenditures (BC Gas Reply, pp. 4, 5).


BC Gas also stated that its trade relations department worked closely with the trades to ensure that dealers


and contractors promote primary demand for natural gas, ensure the continued demand as customers


upgrade to newer equipment and deliver energy efficiency measures effectively (Application, Tab D, p. 59).


HVCI argued that because BC Gas has not yet filed its DSM evaluation reports for its 2001 DSM


programs, no decision can be made on the matter.  HVCI was critical of BC Gas’ DSM efforts in some


other respects, including the timing and duration of incentives for replacement of heating equipment (HVCI


Argument, pp. 4, 5).  The LMLGUA did not support the continuation of DSM programs “…given the


present level of review and justification for such DSM initiatives.”  It argued that thorough cost/benefit


analysis and allocation of costs to the rate classes benefiting from the DSM programs was required


(LMLGUA Argument, p. 6).


In Exhibit 21, BC Gas provided summaries of the evaluations of some of its DSM programs and its


customer research.  BC Gas noted that as part of its 1998-2001 PBR Plan and 2002 extension of that


settlement, a DSM Achievement Incentive was approved to encourage BC Gas to pursue cost-effective


DSM.  BC Gas estimated a Total Resource Cost net benefit of $691,000 as a result of its DSM activities


resulting in an estimated DSM Achievement Incentive of $21,000 (Exhibit 21, Tab 2, p. 4-5).  At the time


of the hearing, BC Gas was conducting research to assess the effectiveness of its DSM.  For major


programs, third-party evaluators were conducting the analysis (Exhibit 2, Tab 22, pp. 20, 21).


The Commission notes that BC Gas DSM efforts resulted in an estimated net benefit to ratepayers as a


result of a reduction to its total resource cost.  The Commission approves the continuation of a DSM


deferral account for up to $1.5 million of incentive grants for 2003.  Treatment of DSM


expenditures, including incentive grants, is an issue that can be resolved in a future revenue


requirement process.  BC Gas is directed to conclude its evaluations of existing programs and


file the results with the Commission in time for that information to be available to parties to a


Commission proceeding for 2004 rates.  BC Gas may wish to further consult with trade allies prior to


such a proceeding to address industry concerns about program delivery.
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6.0 ACCOUNTING ISSUES


6.1 Overheads Capitalized (2005)


BC Gas has requested pre-approval of a change in its rate of overhead capitalized from the current 16


percent to 10 percent (Exhibit 1, Tab E, pp. 13-15).  This would not take place until January 1, 2005 when


the expected impact on revenue requirement would be about $17.4 million (T8:1524).  During the hearing,


BC Gas endorsed the alternative that a staged reduction of 1 percent per year starting in 2004 or 2005


would eventually result in a 10 percent capitalization rate, thus avoiding the large first year rate impact of the


change (T8:1524-25).  BC Gas believes that the level of indirect activities incurred to support capital works


will trend downward (T8:1522-24).


The LMLGUA argued that the request of BC Gas was “not consistent with appropriate rate making


principles” because it would “lock in” a future rate impact on customers (LMLGUA Argument, p. 17).


The LMLGUA also contended that BC Gas did not support their request with updated independent


evidence.


The Inland Industrials suggest the matter can be better considered in 2005, in the context of revenue


requirements in that year (Inland Industrials Argument, p. 9).


CAC (BC) et al. argued that the Commission should not address this issue at this time, but leave the matter


to be settled through the next round of PBR negotiation.  Failing an agreement, BC Gas could then apply


separately to the Commission for approval (CAC (BC) et al. Argument, p.12).


While the principle of inter-generational equity is important, the key issue here is the level of overhead


costs incurred to support the capital works program of BC Gas.  BC Gas did not present compelling


evidence that either the overhead costs required in support of capital projects were declining or that the level


of capital expenditures was likely to be substantially different in the amount of overhead costs required in


support.


The Commission, therefore, concludes that the overhead capitalization rate of 16 percent


continues to be a reasonable allocation of overhead costs to plant additions.
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6.2 Other Post Employment Benefits (“OPEB”)


The OPEB requirements are explained as:


“The Canadian Institute of Chartered Accountants issued new standards which required
Canadian companies to accrue obligations under employee benefit plans as the underlying
services are provided (see Tab E, Accounting Policies and Procedures for further discussion
of this item). As such, the costs of Other Post-employment benefits for all employees are
included as part of the Utility’s O&M expenditures which are reflected in this section.”
(Application, Tab D-85)


The BC Gas November 1, 2002 filing increased the OPEB expense to $6.3 million.


In cross-examination by Commission counsel, BC Gas noted that the accounting change was accepted by


the Commission as part of the submissions made in the BC Gas 1998 and 1999 Annual Reviews, approved


by Orders No. G-115-98 and G-135-99, and was implemented in 2000 (T7:1467).  When Commission


counsel noted that Pacific Northern Gas Ltd. (“PNG”) is able to account for OPEB on a pay-as-you-go


basis, BC Gas responded that it is more appropriate to follow GAAP (T7:1468).  However, it is noteworthy


that PNG’s auditors accepted this variance from GAAP having received Commission Order No. G-37-00,


which directs PNG to “follow an interpretation of the Uniform System of Accounts to account for Other


Post Employment Benefits on the pay-as-you-go cash basis.”  BC Gas agreed that currently under GAAP,


a regulatory authority can make an order, and then that drives what is GAAP (T8:1491).


If the recent Canadian Institute of Chartered Accountants’ (“CICA”) Research Study on this issue is


accepted, only the CICA will be able to determine what are generally accepted accounting principles.


However, the Study recognizes that regulators, through their authority over the rates charged to customers,


can create future benefits or obligations that rate regulated enterprises should recognize as regulatory assets


and liabilities in their financial statements, when certain conditions are met.


BC Gas defended its treatment of OPEB during cross-examination and argued in its Reply that:


“It is the Utility’s position that OPEB costs should continue to be recovered in current
rates.  To change (to) the pay-as-you-go approach to setting rates would only defer a
current cost of service to future customers and result in an inter-generational inequity.


While BC Gas accepts Commission Counsel’s proposition that the Commission can
determine cost of service and rates independent of accounting guidelines, BC Gas submits
that it is appropriate to continue to use the accrual basis of accounting for OPEBs in the
setting of rates.  This method is also in accordance with generally accepted accounting
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principals (sic) (GAAP).  At the present time rate regulated entities can be exempted from
the requirement to record OPEBs on the accrual basis in accordance with GAAP if there is a
regulatory order approving pay-as-you-go accounting and there is reasonable assurance that
the costs will be recoverable in the future when the cash basis becomes greater than the
accrual basis, but this exemption may cease to exist.” (BC Gas Reply, p. 21)


While the Commission has approved the “pay-as-you-go” method for Pacific Northern Gas Ltd. and


Aquila Networks Canada (British Columbia) Ltd., it did so to avoid rate shock at the time of the Orders.


This situation does not exist for BC Gas.  The Commission accepts the continuation of the accrual


basis of accounting for OPEB for the 2003 Revenue Requirements.


6.3 Coastal Facilities/ Special Purpose Entities


BC Gas states:


“There are a number of exposure drafts, accounting guidelines and research studies
currently underway at the CICA which may have implications for the Company.  Below is a
summary of the activities in progress. BC Gas is seeking recovery through rates for
changes in accounting standards…


b. Special Purpose Entities


In response to concerns arising from the collapse of Enron, the Accounting Standards
Board of the CICA and the U.S. Financial Accounting Standards Board (FASB) are
developing guidelines that propose the consolidation of special purpose entities (SPE).
This means that the synthetic lease in place to finance the Coastal Facilities project would
need to be recorded in the Company’s balance sheet and no longer be treated as an
operating lease.


If the accounting treatment for the synthetic lease is changed, the Company would request
treatment in accordance with BCUC Order Number C-14-98. This Order confirms that ‘the
Company shareholders will be protected from the impact of changes to the current
accounting and tax rules’ and ‘if it is not feasible to renew the lease arrangement, the
outstanding costs of the Project may be financed as a traditional rate base item’.” (Exhibit
1, Tab E-4)


The original Application made by the Utility on June 17, 2002 acknowledged that the accounting rules had


not changed and left the synthetic lease treatment in place.  However, Item 3 of the BC Gas September 16,


2002 letter states that the rules will be changed in 2003 and requests rate base treatment for Coastal


Facilities assets (Exhibit 1A).  The impact of this change in treatment is to increase 2003 revenue


requirements by $1.8 million (Exhibit 42, Item 3).
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However, in response to questioning by Commission counsel, BC Gas agreed that the accounting rules


have not changed and that the Utility does not need immediate rate base treatment for that synthetic lease.


Instead, BC Gas will rely on its previous request for the possibility of deferral account treatment for


accounting changes, rules or standards that might be applicable in 2003 (T8:1512).


The Commission denies BC Gas’ Application, as revised, for “normal rate base treatment” for


the Coastal Facilities synthetic lease in Exhibit 42, Item 3.  After making this adjustment, the


revenue requirement will be lowered by approximately $1.8 million.


7.0 OTHER ISSUES


7.1 Depreciation (2004)


BC Gas applied for an increase in depreciation rates in 2004 for both its PC software and its customer


meters and regulators, based upon a depreciation study done in 1996.   The software would be depreciated


over five years at 20 percent per year, rather than eight years at 12.5 percent per year.  Meters would be


depreciated over two 14-year cycles resulting in an increase in depreciation from 3 percent per year to 3.57


percent per year (T4:821).  BC Gas states that these are the useful lives of these assets as experienced by


the Utility and should therefore be reflected in the depreciation rates (T7:1425).  The CAC (BC) et al.


encouraged the Commission to direct this issue to a PBR process (CAC (BC) et al. Argument, p. 12).  The


LMLGUA opposed the depreciation rate changes, arguing that there is no convincing current evidence on


the record to support the changes (LMLGUA Argument, p. 17).  The Inland Industrials consider the


changes to be premature and recommend postponement to a decision on 2004 rates.


The Commission believes that this oral public hearing has been an appropriate forum for


determining depreciation rates and approves the two changes in depreciation rates.


7.2 Southern Crossing Pipeline (“SCP”) Revenue


Under Other Revenue for 2003, the BC Gas forecast includes $7.2 million associated with the firm


transportation service agreements with B.C. Hydro and PG&E Energy Trading, Canada Corporation


(“PG&E”) for capacity on the SCP.  Other Revenue also includes $1.3 million of incremental SCP third-


party mitigation revenue (Exhibit 1, Section H, Tab 12, p. 1).  There are two deferral accounts for


incremental third-party SCP mitigation revenue.  The proposed amortization for the two accounts in 2003 is


about $500,000.
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The Commission accepts the SCP mitigation revenue forecast and the proposed deferral account


treatment and amortization.


(Note:  Following the close of evidence of the oral hearing, the Commission became aware of financial


difficulties facing PG&E.  BC Gas took proactive action to negotiate the termination of that agreement and


the remarketing of the capacity to Northwest Natural Gas Company under terms which will have long-term


benefits for BC Gas ratepayers.  For more details of the approvals issued, please refer to Commission


Letter No. L-48-02 dated December 5, 2002.


7.3 Deferral Accounts


BC Gas seeks Commission approval with regard to deferral accounts as set out in its Application at Exhibit


1, Section E and Section H; Tab 3, pages 5.1 to 5.5, and in Exhibit 1A.  BC Gas set these out in its


Argument on pages 3 through 6.  These have been grouped and summarized as follows:


A. New deferral accounts requested


1. Financing cost for variances between the forecast and actual balances in the RSAM account.
The variances would attract the Utility’s short-term interest rate and be credited or debited,
whichever the case may be, against the RSAM account.


The Commission approved this account in Section 3.5 of this Decision.


2. Risk of loss on account of war and terrorism and higher deductibles for business
interruption.  The events of September 11, 2001 have affected BC Gas insurance coverage.
BC Gas has elected not to make these additional insurance expenditures and instead
requests a deferral account to collect any losses that arise if such events occur.  The deferral
account would attract the Utility’s short-term interest rate.


The Commission has addressed this in Section 4.8 of this Decision.


3. BC Gas requests a deferral account for accounting changes, rules and standards that are not
reflected in the approved 2003 Revenue Requirement.


The Commission denies this request and will consider each change on a case-by-case
basis.


4. BC Gas requests expansion of the existing deferral account for variances between actual
and forecast income tax and property tax rates to now also include variances in other
government taxes, charges and levies, both direct and indirect, from those embedded in the
rates approved as a result of this Application.  The deferral account would attract the
Utility’s short-term interest rate.
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The Commission does not approve the expansion of this deferral account.


5. The Utility is being reassessed for B.C. Corporation Capital Tax for the years 1995
forward.  While these reassessments will be appealed, BC Gas seeks to collect in this
deferral account the costs of the appeal process and the amount of any net reassessments
owing.  The Utility requests three-year amortization through a rate rider commencing on
January 1, 2004 of any net deferred balance in this account.


The Commission agrees that because this is a known event with an unknown outcome, a
deferral account serves a useful purpose and approves the request.


B. Continuation of previously approved deferral accounts


1. BC Gas seeks reinstatement, effective January 1, 2003, of the short-term interest deferral
account that was terminated in November 2001.  A 4 percent base rate for determination of
variances is also requested.


While it is not clear that this account was in fact terminated in November 2001, for
greater certainty, the Commission agrees to the continuation of the account.


2. BC Gas seeks approval of its DSM programs that include $1.5 million of expenditures in
2003 for incentive payments and an amortization period of three years.


The Commission addressed this in Section 5.3 of this Decision.


3. BC Gas seeks approval of other deferral accounts as currently exist, including the RSAM
and the GCRA, as well as the SCP third-party revenue mitigation accounts.


For greater certainty, the Commission approves the continuation of these accounts.


C. Requests for amortization periods for other deferrals per Commission Orders
(Exhibit 1, Section H, Tab 3, pp. 5.1 to 5.5)


1. Deferred Interest per Orders No. G-85-97 and G-48-00 over three years.


2. NGV Conversion Grants per Order No. G-98-99 and five-year amortization.


3. DSM-DRIA per Orders No. G-85-97 and G-48-00 and three year amortization.


4. RSAM three-year amortization Order No. G-59-94.


5. B.C. Hydro Service Agreement over two years per Orders No. G-85-97 and G-48-00.


6. Coastal Facilities non-capital finance costs two years per Order No. C-14-98.


7. Burner Tip Service, one-year amortization per Order No. G-24-02.


8. Earnings Sharing Mechanism expense per Orders No. G-85-97 and G-48-00.


9. Income Tax refund account over five years per Orders No. G-100-01 and G-144-01.


10 Deferred SCP Cost of Service five years per Order No. G-135-99.
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11. SCP Net Mitigation Revenues and deferral of variances over five years per Orders No. G-
124-00 and G-123-01.


12. CCT deferral per Orders No. G-85-97 and G-48-00 over five years.


The Commission is concerned that BC Gas has created so many deferral accounts that it may be shielding


itself from normal business risks of a Utility.  The Commission believes that its Orders supporting


these requests continue in force until a change is approved by the Commission.  For greater


certainty, the Commission approves the continuation of amortization rates as previously


ordered.


7.4 Code of Conduct and Transfer Pricing Policy


In its Application, BC Gas originally applied for a change to two items in the BC Gas Code of Conduct


(“CoC”) and a change to the Transfer Pricing Policy (“TPP”).  BC Gas subsequently withdrew its


request for the two changes to the CoC but maintained its request for approval of a change to the TPP.


The TPP establishes the transfer price, which is the price to be charged by the Utility for the supply of its


resources and services or the transfer of Utility assets, to an affiliated Non-Regulated Business (“NRB”)


(Exhibit 2A, Tab 30, Appendix 1 to Question 30.1).  BC Gas was concerned specifically about the


requirement in the TPP to charge the greater of the market price or the fully allocated cost of services


supplied to NRBs.


The TPP states that where no tariff rate exists, the transfer price will be set at either the full cost or, where


feasible and practical, the competitive market price, whichever is greater.  In most cases the full cost is


determined by adding, to the direct labour costs required to provide the service, various loadings or charges


related to costs such as concessions, benefits, general overhead, supervision and equipment.


BC Gas claimed that setting the transfer price at the greater of the market price or the fully allocated cost


ensures that where market alternatives exist which are lower than the Utility’s costs, the NRB would be


better off not using the Utility’s resources.  In BC Gas’ view, this discourages economic transactions if the


market price is above incremental cost but below fully allocated cost, and puts upward pressure on the


Utility’s transfer price.  BC Gas recommended a change to the TPP to include transfer pricing at market


prices, where feasible and practical, and incremental cost as the floor price for transactions between the


Utility and non-regulated affiliates.  BC Gas suggested that the proposed change to the TPP should be


supported because, to the extent that the Utility can increase revenue using under-utilized resources, it will
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mitigate costs (Exhibit 4, Tab Intervenors, Tab 7, p. 14; T5:1009-11; BC Gas Argument, p. 28).  BC Gas


also stated that it would have little incentive to set the transfer price at less than the market price, but agreed


that if the transfer price was established using the incremental cost as a floor, in theory the floor for the


transfer price of some services could be close to zero (T5:1048-49).


CAC (BC) et al. supported the change on the basis that any additional revenue the Utility can obtain to


offset expenses is useful (CAC (BC) et al. Argument, p. 14).  The Inland Industrials also supported efforts


by BC Gas to generate additional revenues to help contribute to fixed costs and lower the customer rates


(Inland Industrials Argument, p. 10).  Other Intervenors opposed the proposed change, with some arguing


that BC Gas had violated existing Commission requirements for affiliate transactions. They requested


greater oversight on such transactions by the Commission.


Enbridge supported the general proposition that BC Gas’ recovery of costs through transactions with


affiliates and others could lead to a reduction in revenue requirements which benefits customers.  However,


Enbridge argued that these ideals increase the risk of cross-subsidization, which it defined as the ability of


the Utility to use its regulated assets and resources for which it recovers full costs, to the benefit of the


NRBs and others.  Enbridge argued that BC Gas should not be permitted to use its monopoly power, its


rate base, or its captive customer base to tilt the field in its favour.  A weak or unenforced CoC or TPP


results in unfair competitive advantages accruing to BC Gas (Enbridge Argument, p. 14).   As remedies,


Enbridge suggested strengthening the CoC and TPP with respect to perceived abuses such as the use by


NRBs of the website (discussed below) and customer data and communication expenses, and requiring


employees to sign a declaration that they have read, understood and will comply with the CoC and TPP


(Enbridge Argument, pp. 16-19).


HVCI also stated that cross-subsidization by ratepayers of affiliate and parent company activities, and


infractions to the existing TPP and CoC were a major concern (HVCI Argument, p. 11).  It further argued


that the evidence showed that BC Gas has not always enforced the CoC or TPP and that BC Gas has been


too lax in communicating the CoC and TPP to employees and ensuring compliance (T5:938-48; Exhibit


31; HVCI Argument, pp. 15, 16).  HVCI pointed to BC Gas’ testimony indicating that the head count at the


Utility might have to increase to deal with a new acquisition of partial ownership of the Express Pipeline


system by BC Gas Inc. (T7:1410).  HVCI noted that BC Gas had not always complied with requirements


to file annual reports on affiliate transactions with the Commission (Exhibit 4, Tab 5, p. 6).  Finally, HVCI


provided excerpts from the Utility website (Exhibit 26) to show that it was being used for advertising and


preferential direction of customers to affiliates in violation of CoC Item 6 (HVCI Argument, p. 18).  Item 6


of the CoC prohibits the Utility from preferentially directing customers seeking competitively offered
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services to an NRB or a specific retailer, except as required to meet acceptable quality and performance


standards, or as approved by the Commission.  In the view of HVCI, BC Gas Utility should not share a


common website with affiliates at all, because of the confusion it creates for customers (HVCI Argument, p.


19).


The LMLGUA also submitted that it had serious concerns about whether employee resources of the Utility


are being properly costed between the Utility and NRBs or other BC Gas Inc. employees.  The LMLGUA


argued that the hearing had demonstrated examples of deficiencies that exist in the CoC, the TPP and the


conduct of the Utility in these respects (LMLGUA Argument, p. 12).


HVCI and Enbridge considered the possible breaches of the BC Gas’ CoC and TPP to be significant


enough that they requested that the Commission order an external audit of BC Gas with respect to affiliate


transactions (HVCI Argument, p. 20; Enbridge Argument, pp. 19, 20).  BC Gas’ treatment of the costs


attributable to its website was cited by various Intervenors as an example of a transfer pricing violation.  BC


Gas stated that “BC Gas Inc. is not charged for the portion of the website it uses because the fixed cost


nature of this tool does not result in customers bearing additional costs.” (Exhibit 4, Tab Intervenors Tab 5,


p. 2, Response 3).  Intervenors noted that the website was identified as a BC Gas Inc. website and


contained numerous pages related to non-utility activities (Exhibit 26).


Commission Determinations


The evidence adduced in the hearing suggests that BC Gas has not treated the TPP with sufficient


seriousness and care.  During the hearing, the Commission could not determine that there was always an


appropriate distinction between Utility activities and costs, and non-utility activities and costs.


The BC Gas website is an obvious example that illustrates the confusion between Utility and non-Utility


activities.  Exhibit 26 provides examples from the website, identified by the logo as a BC Gas Inc. website


and carrying advertising and other information regarding NRB program offerings and activities.  BC Gas


stated that the website was created in response to enquiries for Utility information, and it was paid for by


the Utility without any charge to BC Gas Inc. when it was created because the incremental cost to


ratepayers was zero (T2:388-98).  BC Gas noted that some costs, such as those related to changes


requested by the parent company or affiliates, are charged out to the affiliate (T2:391).  Although the cost


of developing the advertising was charged to the affiliate, apparently at cost, BC Gas conceded that the


advertising for affiliates on the website was very valuable (T2:396-98).  Under the TPP, if the market value


of the advertising was higher than the fully allocated cost, the affiliate should be charged the higher of the
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two — the market price — for the advertising.


Furthermore, there was the evidence of BC Gas that it might have to add additional employees to cope with


the additional work brought on by BC Gas Inc.’s purchase of a portion of the Express Pipeline system.  It


is not clear to the Commission what rationale could be made for adding such employees as Utility


employees.


BC Gas argued that use of incremental costs as a floor price would provide increased opportunity to offset


cost pressures which would be to the benefit of customers by reducing their rates (BC Gas Reply, p. 23).


However, the Commission notes that if the requested change to the TPP was approved, BC Gas would like


first to offset costs to the shareholder related to the termination of a shared-services agreement with


CustomerWorks, and to the extent that incremental revenues exceeded that amount, BC Gas would be


prepared to share that or flow it to customers (T6:1222-23).


The Commission concurs with Enbridge and others that, while the opportunity to offset costs to


the ratepayers is a desirable goal, the risk of cross-subsidization of non-utility activities by


Utility ratepayers is a significant concern.  BC Gas itself stated that cross-subsidization might


be a concern when Utility costs are used to establish rates (Exhibit 2A, Tab 30, pp. 5, 6).  The


evidence with respect to the confusion between BC Gas Utility and non-utility activities and


related costs has, in the view of the Commission, supported such concerns.  Therefore, the


Commission denies the BC Gas request to amend the definition of the transfer price.


The Commission also notes that none of the costs of development and maintenance of the website have


been borne by BC Gas Inc.  These costs in aggregate are approximately $834,000.  BC Gas stated that, in


2001, content responsibility for the website was consolidated in Strategic Communications and that the


forecast OM&A in 2002 is $274,000 (Exhibit 4, Tab 5, p. 2).  BC Gas admitted that some costs should


have been attributed to BC Gas Inc.


"Perhaps it should be an Inc. site and Inc. charges it to the Utility.  Ms. Marston’s point is
that it was developed in 1998 primarily to serve the Utility's needs, and it's more from that
time to satisfying something more broadly.  So maybe it should be that the Utility page is
the first one you go to and you have to click to get to other affiliates or alternatively make it
an Inc. page and cross-charge something to Utility for its use, and it is something we'll take
a tighter and a closer look at." (T2:403-04)


The evidence supports a conclusion that BC Gas Inc. has not paid an appropriate share of the costs of the


website since it was developed, although the precise amount of the appropriate BC Gas Inc. share is
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impossible to determine.  Consequently, the Commission concludes that the BC Gas revenue


requirement for 2003 should be reduced by $100,000.  This adjustment is in addition to the


adjustments that were determined in Chapter 4.


Further, potential confusion between Utility activities and non-utility activities is again illustrated by the BC


Gas website.  The co-mingling of advertisements for non-utility programs with utility information may be a


violation of provisions in the CoC regarding preferential direction of customers to a NRB.  At the least,


such co-mingling can create or add to confusion in the minds of ratepayers about which activities are


supported by the Utility and which are not.  To avoid such potential confusion, BC Gas is directed to


remove all non-utility material from the Utility website.  A link may be provided to a separate BC


Gas Inc. website and from the BC Gas Inc. website to the Utility website.  Since the Utility was charged the


full cost of developing the existing website, the Commission anticipates that there will be no additional


Utility cost for such separation.


BC Gas is to ensure that it files the annual audits as required by the CoC.  The Commission is


not prepared to order an external audit of affiliate transactions at this time due to the significant


cost of such an audit.  BC Gas is also directed to review its management procedures with respect


to the TPP and CoC, to ensure they are effectively communicated to all new and existing


employees and that they have been understood and agreed to by those employees.  BC Gas is to


include in its annual compliance report a detailed statement of how it has communicated and


reinforced the need for compliance with the TPP and the CoC by all employees.


7.5 Tariff Changes and Transportation Administration Charge


7.5.1 Tariff Changes


The Application requested approval for several changes to the BC Gas tariff, in order to align tariff wording


for transportation service with current practice, to incorporate updated information and to clarify tariff


language (Exhibit 1, Tab 4).  These changes would mainly affect transportation service customers, but


several would apply to all customers.  The latter were clarifications to General Terms and Conditions


wording related to recovery of meter protection costs and the recovery of the cost of re-activating service to


a customer.  On October 18, 2002, BC Gas amended its proposal regarding the direct billing of Shipper


Agents for group level charges (Exhibit 8B).


Commission Letter No. L-42-02 established a Tariff Changes Working Group “to help clarify, simplify


and resolve certain issues prior to the hearing” (Exhibit 8).  The Tariff Changes Working Group met on
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October 29, 2002.  On November 5, 2002, BC Gas filed a report to the Commission on the meeting


(Exhibit 8G).  The report included a set of revised black-lined tariff changes that consolidated earlier


modifications, and the discussions in the working group, and set out the tariff wording changes for which


BC Gas sought approval.  In the hearing, BC Gas made a minor revision to the proposed Rate Schedule 25


Shipper Agent Agreement (T6:1233).


Intervenors, for the most part, agreed with the proposed changes, or did not comment on the proposal.


Avista agreed with the proposed tariff changes, except for the use of the term “best available data” in place


of the current description of delivery data to be provided to transportation customers and Shipper Agents.


Avista noted that financial penalties may apply when transportation customers deliver gas volumes outside


of certain boundaries, and Avista was concerned that the proposed wording could be used in the future to


excuse lower data accuracy.  BC Gas stated that it provides the best data it has and tries to improve the


quality of the data.  The Commission recognizes that “best available data” does not set a well-defined


standard for the quality of data that BC Gas must provide, but also notes that Avista did not take issue with


the quality of data that BC Gas currently provides.  In the event that the quality of data deteriorates in the


future, a customer can file a complaint with the Commission.


Fording Coal Limited (“Fording”) recommended that the Commission direct BC Gas to amend its large


industrial transportation tariff to provide relief from the payment of fixed components of the Basic Charge


and delivery demand charges when, due to Force Majeure, the delivery system is unable to perform its


delivery function.  BC Gas had originally proposed a clarification change to Force Majeure wording, but


withdrew the proposed revision in the Working Group report filed on November 5, 2002.  BC Gas


responded that unlike the tariff changes it proposed, the change sought by Fording is substantive and


presents the possibility of significant risk and lost revenue for BC Gas.  BC Gas felt that there was no


evidence to support the need for the recommended change, that such a substantive change requires the


review of the impacts of the change and that such a review is not warranted.  The Commission agrees


that an assessment of the need for, and the impact of the recommended change to, Force Majeure


is required before a change is made to the Force Majeure provisions in the tariff.


Fording also noted that discussion and negotiations have taken place between BC Gas and municipalities


regarding the determination of franchise fees and recommended that BC Gas be required to advise the


Commission and customers when such discussions commence in the future.  The LMLGUA noted the cost


impact to customers of franchise fees and recommended that the matter be reviewed in a public hearing.


BC Gas responded that any filing related to franchise fees would be separate from this Application.  While
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the Commission is aware that customers, as well as municipalities and the Utility, have concerns about the


franchise fee calculation methodology, the matter is not part of this proceeding.


After considering the foregoing specific matters and the general lack of opposition to the proposed tariff


changes, the Commission approves the tariff changes requested by BC Gas in its November 5,


2002 filing as revised in the hearing.


7.5.2 Transportation Administration Charge


The Transportation Administration Charge is a fee paid by transportation service customers to recover the


cost of the additional administration that these customers require.  The charge in 2002 was $87 per month


for each transportation customer.  BC Gas calculated the forecast average cost of the incremental resources


needed by transportation customers at $69.39 per month for 2003, and proposed that the fee be reduced to


$70 per month (Exhibit 2, Tab 19, p. 3; T6:1262).  There was no opposition to the proposal.


The Commission approves a Transportation Administration Charge of $70 per month for 2003.


7.6 Cost of Capital


7.6.1 Return on Common Equity


Under its automatic adjustment mechanism for determining the appropriate ROE for utilities, the


Commission establishes at the end of each year, a new ROE for the upcoming year.  For the past several


years, BC Gas’ ROE has been equivalent to the ROE established for the low-risk benchmark utility.  For


2002, the ROE for the low-risk benchmark utility was set at 9.13 percent by Commission Letter No. L-43-


01.  For 2003, the ROE for the low-risk benchmark utility established in Commission Letter No. L-46-02


was 9.42 percent.


By letter dated December 18, 2002, BC Gas applied to increase its rates by $3.5 million effective January 1,


2003 for the revenue requirement increase arising from the higher ROE established for 2003.  It asked that


the same interim treatment as established by Commission Order No. G-90-02 for other components of BC


Gas’ rates be applied to the ROE increase.  Thus, the ROE change would be effective January 1, 2003 and


the related revenue requirement would be included from that date in the calculation of any shortfall recovery


or surplus refund as specified in Commission Order No. G-90-02.  By Commission Order No. G-102-
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02, the Commission approved an allowed ROE for BC Gas of 9.42 percent to be incorporated


with other adjustments to BC Gas’ permanent rates arising from this Decision.


7.6.2 Capital Structure


BC Gas has a deemed capital structure, established by the Commission’s June 10, 1994 Decision, that is


comprised of 33 percent common equity and the remainder in preferred shares and debt.


LMLGUA requests that the Commission approve a 70/30 debt/equity ratio for BC Gas.  LMLGUA notes


that BG Gas filed no current evidence to support its capital structure and pointed to Exhibit 13 and positive


investment reports to support its argument for a lower common equity thickness (LMLGUA Argument, p.


20).  BC Gas argued that Exhibit 13 was supported by no expert evidence and that the Commission should


place no reliance on it.  BC Gas further argued that Exhibit 23 demonstrated that a reduction in the deemed


equity component of the Utility capital structure would likely trigger a credit rating downgrade with an


attendant increased cost of debt and overall revenue requirements (BC Gas Reply, p. 30).


HVCI argued (p. 20) that BC Gas should not be allowed to continue its high debt load and the Utility’s 70


percent debt ratio, citing a Credit Suisse Equity Research report (Volume 2A, Tab 29, appendix April 26/02


Report).


The Commission notes that the Credit Suisse report cited by HVCI was for BC Gas Inc. and not the


Utility.  Further, neither of the exhibits provided by the LMLGUA and BC Gas (Exhibits 13 and 23,


respectively) are supported by expert evidence.  The Commission finds that, at this time, there is insufficient


evidence to make a finding as to whether a change in the capital structure as requested by either the


LMLGUA or HVCI would have a beneficial or harmful impact on ratepayers or shareholders.  Therefore,


the Commission denies requests to alter the deemed capital structure of BC Gas Utility in 2003.


BC Gas is to provide information on the capital structure of BC Gas Inc. as part of its 2004 rate


filing and is to justify the proposed equity component of the Utility if it is materially higher


than that of BC Gas Inc.


7.6.3 Interest Rate On Debt


At Tab E-3 of Exhibit 1, BC Gas stated that it planned to issue approximately $150 million of incremental


long-term debt and link the cost to short-term interest rates.  At that time, BC Gas forecast a short-term rate


of 5 percent for 2003.  This rate was changed to 4 percent in the September 16, 2002 filing for the short-







49


term debt portion of the Utility’s capital structure; however, the rate on the proposed $150 million long-


term debt issue was left unchanged.


During cross-examination BC Gas stated:


“The coupon rate for the 150 million long-term debt, we believe that we can get a rate that is
approximately 50 basis points higher than the cost of short-term debt.  When we made the
application, the rate for short-term debt was 5 percent, and so this is the 50 basis points
above that 5 percent rate.  Since then we've changed the rate, I believe it was in the
September 16th letter, we changed that rate to 4 percent.  So it would be appropriate to be 50
basis points above that rate. The cost of the $150 million is 50 basis points.” (T3:626)


The impact is to reduce the 2003 revenue requirement by $1.141 million and was accounted for as Item 8


in Exhibit 42.  No further adjustment is required.


The Commission accepts the short- and long-term interest rates on debt shown in Exhibit 42.


7.7 The On-going Role of BC Gas Inc.


BC Gas submits that the organizational structure and charges between BC Gas Utility and BC Gas Inc. are


appropriate.  In its argument, BC Gas states that “Utility employees track their time on weekly timesheets


which are reviewed and approved by their managers.  Time spent on non-utility business is coded to BC


Gas Inc. or affiliates.  It is forecast that in 2002 and 2003 approximately 109 BC Gas Utility employees


will charge time to BC Gas Inc. and affiliates.  The total value of time budgeted to be charged out to BC


Gas Inc. and affiliates in 2003 is $3,211,000 for 46,493 hours of time, plus $837,000 for overhead loading


and facilities charges (Exhibit 19; Mr. Thomson at T7:1301-14).  BC Gas Inc. and affiliates contract the


services of BC Gas Utility employees to work on non-utility activities and also to work on BC Gas Inc.


G&A matters” (BC Gas Argument, p. 20).  The charges from BC Gas Utility to BC Gas Inc. and affiliate


companies are made in accordance with the Transfer Pricing Policy.


With respect to charges from BC Gas Inc. to BC Gas Utility, the Utility asserted that BC Gas Inc. G&A


expenses represent costs that each operating company within the BC Gas Inc. group of companies would


have to bear as stand-alone entities (T7:1379-80).  BC Gas Utility employees provide services to BC Gas


Inc. including: Treasury and Cash Management, Financial Reporting, Financial Planning, Tax Compliance


and Tax Planning, Legal, Risk Management, Executive Management and Governance Services, and Internal


Audit.  BC Gas Inc. then allocates its total G&A costs to BC Gas Utility and other affiliates.  The historic


allocation has been based on the relative size of the companies using revenues, assets and net income as a
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basis for allocation (T7:1341).  BC Gas submits that the 70 percent allocation is fair and appropriate


because of the size and complexity of BC Gas Utility.


Many of the Intervenors expressed concern with the 70 percent allocation of BC Gas Inc. G&A to BC Gas


Utility and, as noted in Chapter 4, a number of Intervenors took exception to the compensation levels of BC


Gas Utility Executives.  For example, the LMLGUA felt that:


“As a general submission the Association submits that the Commission should consider
allocating 25 percent of compensation payable to Executive employees to BC Gas Inc.,
without any chargeback to BCGUL, in order to more closely align the customer and
shareholder interests.”  (LMLGUA Argument, p. 10)


The LMLGUA also objected to the 70 percent allocation, suggesting an alternate allocation of 49 percent


based on total assets managed.  The LMLGUA went on to state:


“BC Gas Inc. undertakes activities not related to BCGUL or TransMountain Pipeline in
order to create new businesses or enter new markets.  These activities absorb time and effort
well out of proportion to their assets or revenue bases: it is much simpler to run a mature,
regulated utility than to enter (and exit) the competitive business of selling water fittings or
structure the sale of a vehicle fuelling business.  While simple, allocating costs on some
measure of corporate size does not reflect the complexity of the businesses or the time and
effort required to manage them.  This methodology therefore over represents the costs
incurred on behalf of the mature businesses, and so transfers the true costs of starting these
new enterprises from shareholders to BCGUL customers.” (LMLGUA Argument, p. 15)


The B.C. Greenhouse Growers’ Association (“Greenhouse Association”) generally supports the


submissions of the LMLGUA.  The Association states that revenues and profitability are not suitable bases


for allocating the cost of BC Gas Inc. services to subsidiaries, in part because of the time and talent


required to develop new business opportunities (Greenhouse Association Argument, pp. 4, 5).  They


believe that BC Gas Utility already has a full complement of capable, experienced executives and they


query whether there is value provided from BC Gas Inc.


The Inland Industrials recognize that the BC Gas Inc. portfolio of companies is growing.  They believe that


the 70/30 allocation to BC Gas Utility should be reduced.  However, the Inland Industrials continue to


support the pursuit of economic synergies within the BC Gas Inc. group on behalf of Utility customers.


Under cross-examination BC Gas identified specific reasons to lower the allocation from 70 percent to 65


percent and identified the resulting decrease in cost of service to be approximately $100,000 (T7:1344-45).
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Fording addressed the issues with respect to BC Gas Inc. in its argument:


“As BC Gas Inc., continues to grow and diversify ever greater regulatory scrutiny is
required with regard to inter corporate charges between the parent and subsidiary, an
example of which is the benefit, if any, of cost incurred by BC Gas Utility originating from
the Corporate Controller at BC Gas Inc.  At some point, subject to the corporate structure
adopted, between BC Gas and its parent BC Gas Inc., from a regulatory perspective, BC
Gas becomes effectively a stand-alone entity, excluding Finance and Treasury, with the
parent company performing ever more of a shareholder function, whose costs should be
borne by the shareholder.  BC Gas Utility appears to be evolving in this direction, with
potentially duplicate executive functions.”  (Fording Argument, p. 4)


Commission Determination


The Commission has been impressed by the substantial growth of BC Gas Inc.  In the first instance, BC


Gas Inc. was the utility company formed by the amalgamation of Inland Natural Gas Co. Ltd. and the


Lower Mainland Gas Division of B.C. Hydro.  Later, BC Gas Inc. became BC Gas Utility and the BC Gas


Inc. name was reserved for the parent entity of BC Gas Utility and TransMountain Pipeline Company Ltd.,


along with several small non-regulated businesses.  At that time, BC Gas Utility remained the dominant


asset of BC Gas Inc.  The BC Gas Inc. executives also had operational responsibilities at BC Gas Utility


and their salaries and pensions continued to be paid through BC Gas Utility.


However, BC Gas Inc. has continued to grow and has acquired other significant holdings.  These include


utility and pipeline companies such as BC Gas Utility, TransMountain Pipeline Company Ltd., Centra Gas


British Columbia Inc., Squamish Gas Co. Ltd., Centra Whistler Inc., the Corridor Pipeline and a recent


interest in the Express Pipeline.  Interests in non-regulated companies have also expanded to include BC


Gas Services, BC Gas International, CustomerWorks, water utility investments and investments in home


renovation and appliance service companies.  BC Gas Inc. is now a holding company of many assets.  The


Commission believes that it is no longer appropriate for all BC Gas Inc. employees to have their salaries


and pensions paid from BC Gas Utility.  Equally, the activities of the BC Gas Inc. employees relate


principally to shareholder interests and it is no longer appropriate to have the bulk of the BC Gas Inc.


G&A costs allocated back to BC Gas Utility.  BC Gas agreed that, “BC Gas Inc. is not an operating


company; it holds shares in operating companies and it develops new business opportunities (T7:1289).”


(BC Gas Argument, p. 22).


In future, BC Gas Utility should not contribute to BC Gas Inc. costs except for specific services such as


treasury functions which should be contracted for on an individual basis.  The contracts for any specific


services to be provided through BC Gas Inc. should have a business case to demonstrate that the service is
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required and is provided at the least cost compared to sourcing the services internally or through other third


party providers.  Where BC Gas Utility employees provide services to BC Gas Inc. and NRBs, they should


continue to be fully charged under the CoC and TPP.


BC Gas Utility is directed to provide a plan for the separation of BC Gas Inc. pensions, salaries


and expenses in its next revenue requirements filing.  Payments from BC Gas Utility to BC Gas Inc.


to recognize past pension contributions on behalf of BC Gas Inc. executives are to be limited to the


proportionate contributions that would have been made to support the salaries of those executives.  Any


contributions with respect to bonus commitments should have been made by BC Gas Inc. and, if they were


paid by BC Gas Utility, the payments should remain in the BC Gas Utility pension plan to lower


contributions in future years.  BC Gas Utility is to identify any services that it has contracted for from BC


Gas Inc. in the next revenue requirements filing and should include information on the cost of the service


and business case supporting the contract.


Based on the evidence, for the purpose of establishing the 2003 Revenue Requirement of BC Gas


Utility, the Commission finds that no more than 50 percent of the BC Gas Inc. G&A should be


allocated to BC Gas Utility.  A downward adjustment to cost of service of approximately $0.6


million results from the change from a 70 percent allocation to 50 percent (Exhibit 47A, Revised


Schedule A).  This adjustment is an addition to the O&M adjustments in Chapter 4.


7.8 Regulation


The final arguments of many of the Intervenors either stated or implied that this year’s oral public hearing


was needed.  The Commission agrees.  The hearing provided a comprehensive review of BC Gas’


operations and has allowed the Commission an opportunity to deal with a number of structural issues


which would probably not have been adequately addressed in a negotiated settlement process.  These


included the separation of BC Gas Utility and BC Gas Inc., changes to depreciation and overhead


capitalization rates, other significant accounting changes and the review of proposed changes to transfer


pricing between BC Gas Utility and other companies controlled by BC Gas Inc.


BC Gas has operated under some form of PBR since 1994.  The PBR achieved through negotiated


settlements has provided many benefits to the on-going regulation of BC Gas.  The settlements have


provided a greater opportunity for ratepayers and the Utility to come to consensual agreements as opposed


to the outcomes from adversarial hearings.  In addition, the PBR has created incentives for Utility


management to align their interests with the interests of ratepayers.  Customers want safe, reliable, low-cost
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and non-discriminatory service and the combination of financial incentives and quality of service measures


has been effective in achieving those goals.  Incentive-based regulation has likely quickened the pace of


innovations and cost reduction investments such as corporate reorganization, changes to field operations,


workforce diversification and downsizing and the use of new techniques.


The Commission has come to the view that multi-year PBR through negotiated settlement processes and


periodic oral public hearings complement one another and provide the optimum overall regulation of the


Utility.


This Decision coupled with the information base in the BC Gas 2003 Application, several volumes of


Information Requests and Responses, the Workshop and the hearing transcripts have resulted in a strong


information base to undertake a multi-year PBR for 2004 and beyond.  As noted in Section 1.2, in


Commission Order No. G-63-02 dated September 5, 2002, the Commission stated that:


“By establishing a thorough public record for a 2003 base year, the Commission
anticipates that an efficient negotiated settlement process on a future multi-year
performance-based rate making application may follow in 2003.”


The Commission now believes that all parties are well positioned to negotiate a multi-year PBR including


incentives that will motivate the Utility to further streamline its operations and improve its quality of service.


At the conclusion of the next multi-year PBR of perhaps five years the Commission anticipates another oral


public hearing to again review the basic structures of BC Gas and to re-establish a base year for further


PBR negotiations.


The Application included information on an expanded number of Service Quality Indicators proposed by


BC Gas for inclusion in a PBR process.  The Commission believes that the past quality of service criteria


were effective in motivating the Utility to improve its quality of service so as to be eligible to share in


financial incentives.  Any future quality of service requirements should be results-based rather than


indicators of effort expended and should continue to be tied to the financial incentives to ensure that safety,


reliability and customer convenience continue to improve.


The Commission anticipates that BC Gas will file, early in 2003, a multi-year PBR Application


for revenue requirements for 2004 and beyond which incorporates the determinations made in


this Decision.  The Commission would then establish a procedure in accordance with the


Commission’s Negotiated Settlement Process Guidelines.
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8.0 COMMISSION CONCLUSIONS


In the following schedule, the Commission has aggregated its adjustments to BC Gas’ Application, as


revised by Exhibit 42.  The Commission directs BC Gas Utility Ltd. to comply with the determinations


made in this Decision and the attached Order No. G-7-03.


BC Gas Utility Ltd. is directed to file, on a timely basis, amended 2003 Revenue Requirement Schedules in


a format similar to Exhibit 1H, conforming to the terms of this Decision.  BC Gas is also directed to amend


its permanent rates effective March 1, 2003, to reflect the annual revenue requirement approved by this


Decision and is further directed to add a ten-month rider to its 2003 billings to recover the difference


between its interim rates and permanent rates for the months of January and February 2003.


8.1 Schedule of Adjustments


$Million


Revenue Deficiency per BC Gas, Exhibit 42 17.4


Commission Adjustments to Revenue Deficiency


Section 4 - Stock Options 2.6
Section 4.2 - Distribution Business Unit 0.3
Section 4.3 - Gas Supply Transmission Business Unit 0.7
Section 4.5 - Cross-Charge Credits 0.3
Section 4.6 - Company Use Gas 1.7
Section 4.7 - CustomerWorks Scope Changes 0.4
Section 4.9 - Donations 0.1
Section 4.10 - Centra Gas Synergies 0.1
Section 4.11 - Leases at 1111 West Georgia Street 0.6


Less: Overhead Allocated on OM&A Adjustments at 16 percent (0.8)


Section 5.1 - Reduced Capital Additions 0.2
Section 6.3 - Coastal Facilities Accounting 1.8
Section 7.4 - Website 0.1
Section 7.7 - BC Gas Inc. G&A Cross-Charges 0.6
ROE Adjustment per Commission Letter No. L-46-02 (3.5)


Revenue Deficiency Reduced By $5.2


Revenue Deficiency After Commission Adjustments $12.2
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Dated at the City of Vancouver, in the Province of British Columbia, this               day of February, 2003.


_________________________________
Peter Ostergaard
Chair


_________________________________
Richard D. Deane
Commissioner


_________________________________
Kenneth L. Hall
Commissioner
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SIXTH FLOOR, 900 HOWE STREET, BOX 250
VANCOUVER, B.C.  V6Z 2N3   CANADA


web site: http://www.bcuc.com


B R I  T I  S H  C O L U M B IA 
U T I  L I  T I  E  S  C O M M I  S S I  O N 


O R D E R 


N U  M B E R G-7-03


TELEPHONE:  (604)  660-4700
BC TOLL FREE:  1-800-663-1385


FACSIMILE:  (604)  660-1102


IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473


and


An Application by BC Gas Utility Ltd.
for Approval of 2003 Revenue Requirements


BEFORE: P. Ostergaard, Chair )
R.D. Deane, Commissioner ) February 4, 2003
K.L. Hall, Commissioner )


O  R  D  E  R


WHEREAS:


A. On June 17, 2002, BC Gas Utility Ltd. (“BC Gas”) filed a 2003 Revenue Requirements and Multi-
Year Performance-Based Ratemaking Application (“the Application”), pursuant to Sections 58 and 61
of the Utilities Commission Act (“the Act”), for approval to establish a revised Schedule of Rates on a
permanent basis effective January 1, 2003; and


B. On September 16, 2002, BC Gas filed a letter summarizing the items it was seeking to have determined
in the hearing process under a one-year revenue requirement framework.  The letter also revised upward
the revenue requirement being applied for as a result of adjustments discussed in that letter; and


C. Further revisions to the revenue requirement were noted in BC Gas' September 27, 2002 response to
the second round of information requests; and


D. As requested by the Commission, two sets of issues lists were submitted by Intervenors on October 4,
and on October 16, 2002 and in Letter No. L-42-02 the Commission emphasized its wish to provide all
parties an opportunity to assess all issues that are relevant to establishing a one-year revenue
requirement for BC Gas.  It also established two working groups, one for load forecasts and the other
for transportation tariff changes.  Reports from these working groups were filed during the oral public
hearing; and


E. On November 1, 2002, BC Gas submitted further revisions to its Application to include higher pension
costs, higher industrial revenue forecasts and additional revenue deficiencies; and


F. In accordance with Commission Order No. G-63-02, an oral public hearing was conducted during the
period November 12 to November 21, 2002; and
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BCG/2003RevRqmnts Decision


B R I  T I  S H  C O L U M B IA 
U T I  L I  T I  E  S  C O M M I  S S I  O N 


O R D E R 


N U  M B E R G-7-03


G. During the course of the oral public hearing, BC Gas revised its Application further to correct an error
on an earlier revision and to make other changes, all as set out in Exhibit 42.  The revised revenue
deficiency for which BC Gas seeks interim rate relief is $17.4 million, an increase in overall revenue of
1.42 percent, representing a 3.73 percent increase in delivery rates.  BC Gas applied to recover $11.2
million of the increase by adding 2.85 percent to the delivery rates of its "RSAM Customers", namely,
residential and commercial customers.  The remaining $6.2 million would be recovered by a 1.42
percent increase in delivery rates to all captive customers; and


H. By Order No. G-90-02, the Commission made BC Gas’ rates interim effective January 1, 2003.


NOW THEREFORE pursuant to Sections 58 and 60 of the Utilities Commission Act, the Commission
orders as follows:


1. The Commission confirms a permanent increase in revenue requirements for 2003 of approximately
$12.2 million as detailed in its Decision dated February 4, 2003.  BC Gas is directed to comply with all
Commission directions contained in the Decision.


2. BC Gas, by way of a bill insert or customer notice, is to provide all affected customers with notification
of the permanent rates.  BC Gas is to provide the Commission with a draft copy of the customer notice
in advance of its distribution to customers.


3. BC Gas is also directed to amend its permanent rates effective March 1, 2003 to reflect the annual
revenue requirement approved by this Decision and is further directed to add a ten-month rider to its
2003 billings to recover the difference between its interim rates and permanent rates for the months of
January and February 2003.


4. The Commission will accept, subject to timely filing, amended Gas Tariff Rate Schedules in accordance
with the terms of this Order.


DATED at the City of Vancouver, in the Province of British Columbia, this       4th          day of February
2003.


BY ORDER


Original signed by:


Peter Ostergaard
Chair
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
NUMBER  G-80-03 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


for Approval of 2004 Revenue Requirements and Delivery Rates 
 


BEFORE: R.H. Hobbs, Chair ) 
 L.F. Kelsey, Commissioner ) December 11, 2003 
 


O  R  D  E  R 
 
WHEREAS: 
 
A. Commission Order No. G-51-03 approved for Terasen Gas Inc. (“Terasen Gas”, “the Company”) a 


Negotiated Settlement for 2004 to 2007.  The Settlement requires Terasen Gas to hold its first Annual Review 


in November with projections and forecasts provided three weeks in advance; and 


  


B. Commission Order No. G-66-03 scheduled an Annual Review for November 21, 2003 and directed Terasen 


Gas to file advance material by October 31, 2003, provide a copy of the material to participants in the 


settlement discussions, and publish a public notice of the Annual Review; and 


 


C. On October 31, 2003, Terasen Gas filed the advance material which also contained a business case study on 


the separation of Terasen Inc. and the creation of a corporate centre as directed in the 2003 Decision (“the 


Separation Study”).  On November 10, 2003, Commission staff issued an information request to Terasen Gas 


on the advance materials with the utility responding on November 19, 2003; and 


 


D. At the Annual Review participants requested additional information from Terasen Gas on various scenarios in 


residential and commercial use rate decreases with related revenue forecast changes, possible future revenue 


requirement increases and an assessment of revenue margin to cost ratios for various rate classes; and  
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E. On November 28, 2003, Terasen Gas applied for approval of its 2004 revenue requirements and delivery rates 


pursuant to Sections 58, 60 and 61 of the Utilities Commission Act (“the Act”) and the terms of the 2004-


2007 Negotiated Settlement (“the Application”).  The Application updated the Annual Review information to 


include the 2004 allowed rate of return on equity under the Commission’s automatic adjustment mechanism; 


and 


 


F. The Application requested approval, effective January 1, 2004, to increase delivery rates by 4.3 percent to 


recover a 2004 revenue deficiency of $19.15 million, to cancel a ten-month rider approved by Order 


No. G-7-03 and to increase the Revenue Stabilization Adjustment Mechanism (“RSAM”) rider by $0.061/GJ 


to $0.195/GJ.  The Application also requested approval to increase the property tax incentive included in the 


Settlement from 10 percent to 25 percent, approval of a Utility Asset Utilization Incentive subject to the 


Company providing project details and economics and an incentive for pension and insurance costs similar to 


the property tax incentive; and 


 


G. Submissions were received from Weyerhaeuser Company Ltd., Tech Cominco Metals Ltd., Celgar Pulp 


Company and Canadian Forest Products Ltd. (collectively referred to as the “Inland Industrials”), the British 


Columbia Public Interest Advocacy Centre representing the BC Old Age Pensioners’ Organization et al 


(“BCOAPO”), Elk Valley Coal Corporation (“Elk Valley”) and the Heating Ventilating Cooling Industry 


Association of BC (“HVCI”).  The Inland Industrials requested that Terasen Gas be directed to file a cost of 


service study and set applied for rates as interim as of January 1, 2004.  HVCI requested that the Commission 


set in early 2004 a process for examination of affiliate outsourcing.  Terasen Gas filed a response to the 


submissions; and 


 


H. The Commission has considered the Application and the submissions received. 


 
 
NOW THEREFORE pursuant to Sections 58, 60 and 61 of the Act the Commission orders for Terasen Gas with 
Reasons to follow: 
 
1. The Commission accepts Terasen Gas’s 2004 volume and revenue forecast as filed. 
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2. The Commission considers that the allocation of the 2004 Terasen Gas revenue deficiency should be in 


accordance with the recent Terasen Gas rate design decision.  Accordingly, the request by Inland Industrials 
for a Commission direction to Terasen Gas to file a cost of service study to examine the continued 
appropriateness of the current cost allocation methodology is denied.  The request for applied for rates to be 
made interim is also denied. 


 
3. The Commission is satisfied with the cost allocation as contained in the Separation Study. 
 
4. The increase in delivery rates by 4.30 percent effective January 1, 2004, is approved as filed in the 


Application to recover the 2004 revenue deficiency of $19.15 million, subject to the timely filing of revised 
Gas Tariff pages. 


 
5. The cancellation of the ten-month rider that was established by Commission Order No. G-7-03 is approved 


effective January 1, 2004.   This rider recovered the foregone January/February 2003 rate increase over the 
remaining the months of 2003. 


 
6. The increase to the RSAM rider by $0.061/GJ from the current $0.134/GJ to $0.195/GJ is approved effective 


January 1, 2004. 
 
7. The request to increase the property tax incentive included in the Settlement Agreement from 10 percent to 


25 percent is denied. 
 
8. The Utility Asset Utilization Incentive as described in Section B-5 of the Annual Review material is 


incomplete and accordingly is denied. 
 
9. The request of an incentive for pension and insurance costs similar to the property tax incentive mechanism is 


denied. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this         17th        day of December 2003. 
 
 BY ORDER 
 
 Original signed by: 
 
 Robert H. Hobbs 
 Chair 
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BR I T I S H  CO L U M B I A 


UT I L I T I E S  COM M I S S I ON  
 
 
 OR D E R 
 NU M B E R  G-90-03 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


for Commodity Unbundling Service for Commercial Customers effective November 1, 2004 
and Implementation of a Stable Commodity Rate Residential Service effective January 1, 2005 


 
BEFORE:  L.A. Boychuk, Panel Chair  ) 
    and Commissioner ) December 23, 2003 
 L.F. Kelsey, Commissioner )  
 
 


O  R  D  E  R 
WHEREAS: 
 
A.  In response to Commission Letter No. L-49-02 Terasen Gas Inc. (“Terasen Gas”) filed its Commodity 


Unbundling and Customer Choice Report dated February 28, 2003; and 
 
B.  In letter No. L-14-03 the Commission determined that unbundling would be phased-in.  Commercial 


customers would have an unbundled option for November 1, 2004 and a one-year stable rate option would be 
available for residential customers; and 


 
C. In Letter No. L-25-03 the Commission determined the “Business Rules for Commodity Unbundling” dated 


June 5, 2003; and  
 
D. On October 27, 2003, Terasen Gas filed its Terasen Gas Commodity Unbundling Application; and 
 
E. The Commission issued draft Rules for Gas Marketers with Letter No. L-54-01; and 


 
F. The Terasen Gas Application and the Draft Rules for Gas Marketers were reviewed with interested 


stakeholders at a Commission-led workshop on November 20, 2003 and received comments from interested 
parties; and 


 
G. The comments from CEG Energy Options Inc., Premstar Pacific and Direct Energy Marketing Ltd. were 


reviewed and Terasen Gas responded; and 
 


H. Terasen Gas submitted “Revisions to the Terasen Gas Commodity Unbundling October 27, 2003 
Application” on December 4, 2003 that addressed matters identified by the interested parties. 


 
NOW THEREFORE the Commission orders as follows: 
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1. Pursuant to Section 71.1(10) of the Utilities Commission Act (“the Act”), the Rules for Gas Marketers are 


approved effective January 1, 2004 (attached as Appendix A to this Order). 
 
2. The Commission accepts the Terasen Gas Commodity Unbundling Application dated October 27, 2003, 


Revisions to the Terasen Gas Commodity Unbundling October 27, 2003 Application dated December 4, 2003 
(“Revisions”) and Addendum to Revisions to the Terasen Gas Inc. Commodity Unbundling October 27, 2003 
Application (included in Terasen Gas Inc. December 15, 2003 Responses to Stakeholder’s Comments 
Commodity Unbundling October 27, 2003 Application – Revised December 4, 2003) and approves the 
following pursuant to Section 61 of the Act. 


 
2.1 Effective January 1, 2004, Rate Schedule 36 for Commodity Unbundling Service including: Transaction 


Notification, Table of Charges, Notice of Appointment of Marketer and Service Agreement (December 4, 
2003, Revisions, Attachment #1). 


 
2.2 Effective January 1, 2004, applicable sections of Terasen Gas’ General Terms and Conditions (December 


4, 2003 Revisions, Attachment #2). 
 
2.3 Effective January 1, 2004, the Code of Conduct for Gas Marketers (December 4, 2003, Revisions, 


Attachment #6). 
 
2.4 In Article 17 of the Code of Conduct for Gas Marketers entitled “Honesty, Fairness and Veracity”, 


Terasen Gas is directed to add the following: 
 
“Gas Marketers shall ensure that their salespersons are generally knowledgeable in the natural 
gas business, fully informed as to the characteristics of gas supplies and/or services offered and 
the Consumer’s Agreement utilized by the Marketer, to enable them to give the consumer all 
necessary information to make informed decisions.” 


 
 In Article 29 of the Code of Conduct for Gas Marketers entitled “Responsibility for Code Observance”, 


Terasen Gas is directed to add the following: 
 
“Gas Marketers shall ensure that their salespersons adhere to the standards required of a Gas 
Marketer as set out in the Code of Conduct for Gas Marketers, and shall be accountable for the 
behavior and performance of their salespersons.” 


 
2.5 Effective April 1, 2004, format for Rate Schedule 2U and 3U (December 4, 2003, Revisions, Attachments 


#3 and #4). 
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2.6 Effective April 1, 2004, format of Stable Commodity Rate Schedule (1S) and the Stable Commodity Rate 
Agreement (December 4, 2003, Revisions Attachment #5) are approved for calendar year 2005.  The 
continuation of Stable Commodity Rate (1S) will be re-evaluated by the Commission in the event that 
commodity unbundling service is made available to the residential class. 


 
2.7 Effective April 1, 2004, format for the Table of Charges for the Rate Schedules (1,2,3,4,5,6,6A and 7) 


(October 27, 2004, Appendices 5,6,7,8,9,10 and 11). 
 
3. The Commission endorses the Customer Education Plan (October 27, 2004, Appendix 13). 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this           9th           day of January 2004. 
 
 BY ORDER 
 
 Original signed by: 
 
 Lori Ann Boychuk 
 Panel Chair 
 and Commissioner 
 
Attachments 
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BRITISH COLUMBIA UTILITIES COMMISSION 
 


Rules for Gas Marketers 
 
 


Sections 71.1(1) of the Utilities Commission Act (the “Act”) requires a person who is not a public utility and who 
performs a gas marketing activity for low-volume consumers to hold a Gas Marketer License issued by the 
Commission.  The following Rules for Gas Marketers (the “Rules”) have been developed pursuant to subsection 
71.1(10) to assist the administration of Gas Marketer licencing. 


 
1.0 Low-Volume Consumer 


 
A “low-volume consumer” means a person who, for the applicable period, either: 


 
a) has, or is expected to have, a normalized annual consumption at one premise of less than 2,000 


gigajoules of gas per year; or 
 


b) has chosen the unbundled commodity service option, whatever the person’s annual consumption 
of gas. 
 


2.0 Application for a Gas Marketer Licence 
 


Application for a Gas Marketer Licence must be made using the form that is attached as Form A, and 
must be submitted to the Commission at least 60 days prior to the date that the licence is required together 
with a cheque in the amount of $1,000 made payable to the Ministry of Finance.  The term of a Gas 
Marketer Licence will be specified in the licence and will be for a November through October gas 
contract year or such other period as the Commission may determine.  Applications for licence renewals 
will follow the procedures for a new licence. 
 


3.0 Agent for Service 
 
If the Licensee does not have a registered office or other place of business in British Columbia, the 
Licensee must file with the Commission the name of a person who is to act as the Licensee’s Agent for 
Service in British Columbia and upon whom service of process, notices or other documentation may be 
made.  The Licensee’s Agent for Service in British Columbia must be either an individual who is a 
resident of British Columbia and is at least 18 years old, or a corporation that has its head office or 
registered office in British Columbia. 
 


 
4.0 Standard Form of Gas Supply Contract 


 
The standard form of gas supply contract between the Gas Marketer and the public utility is subject to 
Commission approval.  Section 71 of the Act requires that a copy of the gas supply contract between a 
Gas Marketer and a public utility must be filed with the Commission.  Gas Marketers must incorporate, in 
their contracts with gas suppliers, appropriate clauses to ensure adequate security of supply. 


 
5.0 Agreements with Customers 


 
 Gas Marketers must use a form of Notice of Appointment of Marketer that has been approved by the 


Commission to set out the arrangements between the consumer, the Gas Marketer and the public utility. 
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 Gas Marketers also must include in their natural gas supply contract documents with consumers the 
requirements related to term, price and disclosure of other information as set out in the Rules, the Code of 
Conduct for Gas Marketers, the Code of Conduct and Transfer Pricing Policy for Provision of Utility 
Resources and Services, and tariff schedules for unbundled commodity service. 


 
6.0 Standard Information Booklet 


 
 Each public utility that has an approved gas unbundled commodity service tariff must, in co-operation 


with Gas Marketers, develop a standard information booklet for its service area which outlines the 
procedures for commodity purchase and discloses potential benefits and risks.  A Gas Marketer must 
distribute the standard information booklet prepared by the public utility to all prospective clients (and 
include a reference to the booklet in their Notice of Appointment of Marketer).  The public utility will 
make the booklet available in both hard copy and electronic form. 


 
7.0 Limitation on Direct Sales 


 
 Except for conventional utility gas sales under its approved tariff, a public utility must not sell natural gas 


other than through a non-regulated subsidiary which is subject to the Rules.  A public utility is required to 
demonstrate to the satisfaction of the Commission a complete operational separation from any such 
subsidiary.  The relationship between the public utility and its non-regulated subsidiary is subject to the 
utility’s Code of Conduct and Transfer Pricing Policy for Provision of Utility Resources and Services.  


 
8.0 Code of Conduct 


 
All Gas Marketers must comply with the Rules and the Code of Conduct for Gas Marketers approved by 
the Commission and as may be amended by the Commission from time to time.  Gas Marketers in 
violation of the Rules or the Code of Conduct may be subject to penalties and licence suspension or 
cancellation.  Gas Marketers will reference the Code of Conduct for Gas Marketers and its availability to 
customers in their Notice of Appointment of Marketer and make a copy available to the customer. 


 
9.0 Performance Security 
 


In order to receive a Gas Marketer Licence an applicant must provide proof of performance security in the 
amount of $250,000 (or such other amount as the Commission may determine) and file with the 
Commission proof of that security.  The performance security must be in the form of a bond, letter of 
credit or other security acceptable to the Commission, be payable to the Minister of Finance and must 
permit the Minister of Finance to draw upon the security in whole or in part at the discretion of the 
Commission in the event of a Commission finding pursuant to subsection 71.1(8) of the Act. 


 
10.0 Enforcement of Rules and Code of Conduct and Licence Conditions 


 
If the Commission finds, after notice and opportunity for the Gas Marketer to be heard in an oral or 
written hearing, that a Gas Marketer has failed to comply with the Act, the Rules, the Code of Conduct 
for Gas Marketers or conditions in its Gas Marketer Licence, and in addition to any other remedies or 
actions that may be applied, the Commission may: 
 
a. Suspend or cancel the Gas Marketer Licence. 


 
b. Amend the terms and conditions of, or impose new terms and conditions on the Gas Marketer 


Licence until the deficiencies are resolved. 
c. Apply penalties pursuant to Section 106(4) and (5) of the Act not to exceed $10,000 for each day 
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for each day such violation continues. 
 
d. Order that a portion or all of the performance security (referred to in Rule 9.0) be paid out to 


consumers, public utilities or other persons that the Commission considers to have been harmed 
by an act or omission of the Gas Marketer including a breach of the Act, the Rules, the Code of 
Conduct for Gas Marketers, or conditions of the Gas Marketer Licence. 


 
11.0 Failure by a Gas Marketer to comply with its gas delivery obligations as outlined in the gas supply 


agreement between the Gas Marketer and the public utility may result in the suspension or revocation of 
the Gas Marketer Licence. 
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SIXTH FLOOR, 900 HOWE STREET, BOX 250 TELEPHONE: (604) 660-4700 
VANCOUVER, B.C. V6Z 2N3 CANADA BC TOLL FREE: 1-800-663-1385 
web site: http://www.bcuc.com  FACSIMILE: (604) 660-1102 
 
 


Application for a  
Licence to Market Natural Gas 


 


Application Instructions 


 
Licence Requirements 
 
To apply to obtain or renew a licence as a Natural Gas Marketer, you must submit the following: 
 


1. A completed Application for a Licence to Market Natural Gas (Form A); 
 


2. A $1000 Application Fee; 
 


3. Proof that you have security in the amount of $250,000.  You may provide such proof by way of a bond, 
letter of credit or security for $250,000 acceptable to the Commission; 


 
4. A copy of your Annual Report filed with the Registrar of Companies in B.C. or a copy of the last 
 Registration Certificate filed in B.C.; 


 
5. Financial Statements.  A copy of your latest audited financial statement and any subsequent unaudited 


quarterly statements.  Applicants may request that the Commission hold these financial statements 
confidential; 


 
6. Confirmation that the applicant’s working capital position at the time of the most recent financial 
 statement exceeded $50,000 and that the current ratio of current assets to current liabilities 
 exceeds 1.10; 
 
7. Copies of all licences to carry on business in B.C.; 


 
8. The training plan/procedures and the manuals that are being and will be used by the Gas Marketer and 
 its employees to market and sell natural gas; and 
 
9. Such other information that the Commission may require. 


 
 
Instructions 
 
Type or print clearly all information in black ink.  Please send the completed form to: 
 
 


British Columbia Utilities Commission 
Sixth Floor, 900 Howe St. , Box 250 


Vancouver, BC.,  V6Z 2N3  
 


Attention: Mr. Robert Pellatt 
Commission Secretary 


 


 
 


September 11, 2003  
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SIXTH FLOOR, 900 HOWE STREET, BOX 250 TELEPHONE: (604) 660-4700 
VANCOUVER, B.C. V6Z 2N3 CANADA BC TOLL FREE: 1-800-663-1385 
Web site: http://www.bcuc.com  FACSIMILE: (604) 660-1102 
 


 
 


 
Application for a 


Licence to Market Natural Gas 
 


A. General Information 
 


1. Name of Business (Name to appear on Licence)  


2. If there has been a change of name, show all previous names 


3.  Primary Contact for this Licence (British Columbia Contact) 
Last Name:  Full First name:  Initial: Mr.    


  
Mrs. 
 
Ms.   
 
Other   


 


 


 


 
Position Held:  


Contact Address 


City Postal 


Phone Number Fax Number E-mail Address 


 


4. Type and period of Licence Applied for 


Initial Licence to Market Natural Gas   
Renewal Licence to Market Natural Gas 
 
 
Requested Licence Term 


 
 
___________________ 
 


5. Business Classification  
Sole Proprietor 
 
Partnership 
 
Corporation 
 
Other (describe):                                                         .   
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B. Information about the Applicant Organization 
 


1. Applicant Organization  (Corporation, Partnership, Sole Proprietorship, Other)  


Full Legal Name of Organization  Date of Formation  


Business Address 


City Province. Country Postal/ZIP 


Phone Number Fax Number E-mail Address 


 


2. Licensing History 


Has your organization or an affiliate of your organization ever 
been granted a licence to market gas in British Columbia? 


Yes  
 
 
No 


 
 


 
If your response is yes to the above, please provide the following information: 


Licence Type Licence No. 


Please provide a summary with reasons and results of any investigation for any situations where gas has not flowed as required in 
the Gas Marketer’s gas supply contracts with local distribution companies for corresponding direct sale to customers. 
 
 
 
 
Please provide character references from local distribution companies who are familiar with the activities of the Gas Marketer. 
 
 
 
If your organization has ever marketed or sold electricity or natural gas in any other jurisdiction?  If so, please provide the 
following information: 


Organization Jurisdiction Licence Type Licence/Registration No.   
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3. Please provide the requested details of all legal proceedings as attachments to this Application.   


  Yes No 


Has your organization ever made a proposal to its creditors under the Bankruptcy 
and Insolvency Act, been declared bankrupt or is it presently party to bankruptcy or 
receivership proceedings?   
 


   
1. Where your organization is an undischarged bankrupt, provide 


a copy of the Assignment in Bankruptcy and a list of creditors  
2. Where your organization is a discharged bankrupt, provide full 


proof of discharge 
3. Where your organization has submitted a proposal to creditors 


or is in receivership provide a copy of the proposal or 
receivership order together with a list of creditors. 


   


Are there any unpaid judgments against your organization?  If yes, provide a copy 
of each judgment.  State amount outstanding and repayment arrangements. 


 


  
Has your organization ever been found guilty or convicted or an offence under any 
law, Regulation or Act or are any charges now pending?  This includes where a 
conditional discharge or an absolute discharge has been ordered.   
If yes, provide particulars in a separate, signed and dated statement.   


 


  


Has your organization ever had a licence or registration of any kind refused, 
suspended, revoked or cancelled?  
If yes, attach particulars 


 


  
Has your organization ever been subject of a regulatory investigation or 
proceeding?  
If yes, attach particulars.   
 


 


  
Has your organization ever been reprimanded, fined or otherwise disciplined by a 
regulatory/licensing body? 
If yes, attach particulars.   
 


 


  
How many customer complaints about your organization’s gas marketing activities were received in the last 12 months?   
_________ 
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C. Information About Each Key Individual 
Attach a copy of this sheet for each Sole Proprietor, Partner, Officer and Director 


1. Personal Information  
Last Name:  Full First name:  Initial: Mr.     


 
Mrs. 
 
Ms. 
   
Other   


 
 
 
 


Position Held:  


Contact Address 


City Prov. Country Postal/ZIP 


Birthdate  mm/dd/yy Phone Number Fax Number 


      


2. Personal Experience in Energy Industry 


  Yes No 


Has this person been a proprietor, partner, officer, director of an organization that 
was granted a licence to market natural gas in British Columbia? 
If yes, provide licence number. 


   
Has this person been a proprietor, partner, officer, or director of an organization 
that marketed or sold electricity or natural gas other than for a regulated 
distribution utility in any other jurisdiction? If yes, please provide company name, 
jurisdiction, or location and licence or registration type, identifier and date issued. 


   


Has this person been a proprietor, partner, officer, or director of an organization 
that had a registration or licence of any kind refused, suspended, revoked or 
cancelled?  If yes, provide particulars.   


   


3. Legal Proceedings 


Is this person now or has this person been involved in personal bankruptcy 
proceedings.  If yes, attach Assignment or Discharge papers.    
Is this person now or has this person been an officer, director, or majority 
shareholder of a corporation which has been declared bankrupt has made a proposal 
to its creditors under the Bankruptcy and Insolvency Act, or is in receivership, or is 
presently party to bankruptcy proceedings?   


   
1. Where this person is an undischarged bankrupt, provide a 


copy of the Assignment in Bankruptcy and a list of creditors  
2. Where this person is a discharged bankrupt, provide full proof 


of discharge 
3. For corporate bankruptcies, proposals or receiverships provide 


related documents. 


   


Are there any unpaid judgments against this person?  If yes, submit a copy of each 
judgment.  State amount outstanding and repayment arrangements.      
Has this person ever been fined, reprimanded, disciplined or otherwise subject to 
penalties or been investigated by a regulatory body or government agency arising 
out activities relating to the marketing of gas or electricity?  If yes, attach full 
particulars on a separate, signed and dated statement. 


   
Has this person ever been found guilty or convicted of an offense under any law or 
are any charges now pending?  This includes where a conditional discharge or an 
absolute discharge has been ordered.  If yes, attach full particulars on a separate, 
signed and dated statement.   
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D. Confirmation and Understanding  
 
As evidenced by signing this Application, you understand that the Commission may deny, suspend or revoke a licence, 
or fine or otherwise discipline a licence holder, for reasons it considers sufficient, and that the following may constitute 
sufficient cause: 
 


1. Misrepresentations in this Application. 
 
2. Failure to carry out undertakings set out in this Application. 
 
3. Failure to comply with the Code of Conduct for Gas Marketers, any applicable legislation, the Rules for Gas 


Marketers or conditions in the Gas Marketer Licence. 
 
4. Failure to maintain a satisfactory performance bond. 


5. Past performance in B.C. or other jurisdictions in respect to Items 1 to 4 above may be sufficient cause for 
denial of licence. 


 
By signing this application, you confirm and warrant the following: 
 


1. Your sales people/agent will provide all customers, at time of the sale, with a standard information booklet 
and a copy of the Notice of Appointment of Marketer agreement and any other contract signed by that 
customer.  


2. You have read the Rules for Gas Marketers pursuant to Section 71.1 of the Utilities Commission Act and the 
Code of Conduct for Gas Marketers, and accept the obligations set out therein. 


3. The Licensee shall notify the Commission of any material change in circumstances that adversely affects or 
 is likely to adversely affect the business, operations or assets of the Licensee as soon as practicable, but  in 
 any event no more than (20) calendar days past the date upon which such change occurs. 
 
By signing this Application, and to verify the information provided on this form, you authorize the Commission to 
collect additional information from some or all of the following sources: federal, provincial/state and municipal 
governments; licensing bodies; law enforcement agencies; sheriffs' offices; credit bureaus; professional and industry 
associations; and former and current employers.  In order to determine whether your organization can reasonably be 
expected to be financially responsible in the conduct of business, a credit review (in accordance with standard business 
practices) may be undertaken by the Commission.  Only information relevant to your application will be collected.  
 


 
The Applicant certifies that the foregoing information and materials accompanying this Application 
are correct. 
 
Note: The proprietor or at least one partner, officer or director of the organization must sign this Application.  In 
addition, each individual who has provided information in Section “C” must sign this Application. 
 


Print Name and Title Signature of Applicant Date Signed 
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BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
 NUMBER  G-98-05 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 


 
An Application by Terasen Gas Inc. 


for Approval of Transactions Related to the 
Southern Crossing Pipeline and Inland Pacific Connector 


 
BEFORE: L.F. Kelsey, Commissioner  October 5, 2005 
 L.A. Boychuk, Commissioner 
 


O  R  D  E  R 
WHEREAS: 


 
A. The Commission, by Order No. C-11-99, approved a Certificate of Public Convenience and Necessity for BC 


Gas Utility Ltd. [“BC Gas”, now Terasen Gas Inc. (“Terasen Gas”)] for the Southern Crossing Pipeline 
(“SCP”) project.  The Order also approved a Firm Tendered Transportation Service Agreement (“TSA”) for 
approximately 52.5 MMcfd of SCP capacity from Yahk or Kingsvale to Huntingdon with each of British 
Columbia Hydro and Power Authority (“BC Hydro”) and PG&E Energy Trading, Canada Corporation 
(“PG&E”).  The Order also accepted for filing a Peaking Gas Purchase Agreement (“Peaking Agreement”) 
with each of BC Hydro and PG&E.  The Order also approved the provision that allowed BC Hydro to assign 
its TSA and Peaking Agreement to Terasen Inc. (“Put Option”) for the remaining period in the primary term 
upon 13.5 months notice; and 


 
B. By an application dated December 5, 2002, BC Gas advised the Commission that PG&E was encountering 


financial difficulties and requested Commission approval for a set of transactions that were designed to 
preserve the value of the SCP capacity contracted to PG&E for BC Gas and its customers.  By Letter No. 
L-48-02 dated December 5, 2002, the Commission stated it was prepared to approve certain transactions 
related to SCP capacity held by PG&E, including the termination of the PG&E TSA and Peaking Agreement; 
and 


 
C. Letter No. L-48-02 also addressed certain other requests made by BC Gas including the disposition of Inland 


Pacific Connector (“IPC”) project costs in the event the project is deferred substantially and the acceptance by 
BC Gas of the BC Hydro SCP capacity should BC Hydro exercise its Put Option; and 


 
D. By Order No. G-9-03, the Commission approved the cancellation of the TSA with PG&E and approved a 


TSA for SCP capacity with Northwest Natural Gas Company (“NWN”).  Commission Order No. G-53-05 
subsequently approved the Amendment and Restatement of Firm Transportation Service Agreement with 
NWN; and 
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 ORDER 
 NUMBER  G-98-05 
 


 
E. On June 1, 2005, Terasen Gas applied for Commission approval of several transactions that are related to 


matters that were addressed in BC Gas’ December 5, 2002 application and Commission Letter No. L-48-02 
(the “Application”).  These matters include the treatment of payments and revenue related to the PG&E TSA 
and its termination, the exercising by BC Hydro of its Put Option effective November 1, 2005 and the 
recovery of IPC development costs; and 


 
F. Commission Order No. G-55-05 established a written hearing process to review the Application and set down 


a Regulatory Agenda that included a Workshop on June 29, 2005; and 
 
G. Terasen Gas filed a copy of its December 5, 2002 application on a non-confidential basis, and on August 5, 


2005 responded to Information Requests; and 
 
H. The Commission received written comments from Duke Energy Gas Transmission on behalf of Westcoast 


Energy Inc., the Lower Mainland Large Gas Users Association, B.C. Old Age Pensioners’ Organization et al., 
and the Inland Industrials consisting of Weyerhaeuser Company Ltd., Teck Cominco Metals Ltd., Zellstoff 
Celgar Limited and Canadian Forest Products Ltd.; and 


 
I. Terasen Gas filed written reply comments on September 2, 2005; and 
 
J. The Commission has considered the Application and the evidence and written comments received in the 


written hearing, and has made determinations on the approvals that Terasen Gas requested in the Application.  
The Commission’s Reasons for Decision are attached as Appendix A to this Order. 


 
 
NOW THEREFORE the Commission orders as follows for Terasen Gas: 
 
1. The Commission approves the recording in the SCP Deferral Account of the PG&E contract termination 


payments for the period November 2004 through December 2005, of $962,500 offset by tax saving estimated 
at $332,063. 


 
2. The Commission approves the recovery in the delivery margin of the amortization of the balance in the SCP 


Deferral Account at the end of 2005 that is related to the PG&E termination payments, over the four years 
from 2006 to 2009 at approximately $157,609 per year. 


 
3. The Commission approves the recovery of PG&E termination payments of $825,000 per year from January 


2006 to October 2009 and $145,000 per year from November 2009 to October 2019 as an offset to the 
corresponding NW Natural delivery margin revenue for 2006 forward. 


 
4. The Commission approves the continued use of the 6 MMcfd of residual SCP capacity as part of the Terasen 


Gas Midstream portfolio. 
 
5. The Commission approves the termination of the BC Hydro/Terasen Inc. TSA and Peaking Agreement 


effective November 1, 2005 without payments from Terasen Inc. to Terasen Gas. 
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Orders/TGI_SCP-IPC Reasons for Decision 


 
BRITISH COLUMBIA 


UTILITIES COMMISSION  
 
 
 ORDER 
NUMBER  G-98-05 
 


6. The Commission approves the debiting of an annual charge of $3.6 million (based on monthly installments) 
against the Midstream Cost Reconciliation Account, with an equal and offsetting amount to be credited to the 
delivery margin revenue account, for a limited period as a unique and unusual transaction in the 
circumstances of the SCP and the termination of the BC Hydro TSA.  The debiting and crediting will 
commence on either November 1, 2005 or January 1, 2006, as consistent with the amount of BC 
Hydro/Terasen Inc. TSA revenue that Terasen Gas forecast in its Annual Review submission for 2005, and 
will end on the earlier of November 1, 2010 or such other date as the Commission may determine. 


 
7. The Commission approves the inclusion of the 52.2 MMcfd of BC Hydro SCP capacity as part of the Terasen 


Gas Midstream portfolio effective November 1, 2005, and adjustments to other peaking and transportation 
capacity resources in a manner that optimizes the portfolio. 


 
8. The Commission denies the application for the recovery of IPC development costs. 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this       6th      day of October 2005. 


 


 BY ORDER 
 
 Original signed by: 
 
 L.F. Kelsey 
 Commissioner 
 
Attachment 
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TERASEN GAS INC. 
TRANSACTIONS REGARDING SOUTHERN CROSSING PIPELINE 


AND INLAND PACIFIC CONNECTOR 
 


REASONS FOR DECISION 
__________________________________________________________________________________________ 


 
 


1.0 INTRODUCTION 


 


 1.1 Southern Crossing Pipeline 


 


In May 1997 BC Gas Utility Ltd. (“BC Gas”, now Terasen Gas Inc., “Terasen Gas,” the “Company”) applied to 


the British Columbia Utilities Commission (the “Commission”) for a Certificate of Public Convenience and 


Necessity (“CPCN”) for the construction of the Southern Crossing Pipeline (“SCP”) from Yahk to Oliver, B.C.  


The Commission’s April 3, 1998 Decision concluded that the SCP was not the preferred resource option at that 


time, and denied the CPCN application (Exhibit C5-2, pp. 1, 2). 


 


Terasen Gas reapplied to the Commission for a CPCN for the construction of the SCP in December 1998.  The 


Commission in its May 21, 1999 Decision, concluded that the SCP offered the highest potential benefit to 


ratepayers over the long term and stated that it was prepared to issue a CPCN for SCP provided that several 


conditions were met.  In part, the Commission’s determination was based on third party Firm Tendered 


Transportation Service Agreements (“TSA”) and Peaking Gas Purchase Agreements  to help offset the cost of 


service impacts of the new pipeline.  Commission Order No. C-11-99 approved the CPCN for the project, and 


the SCP was put into service in December 2000 (Exhibit B-1, p. 1). 


 


Order No. C-11-99 also approved TSAs with British Columbia Hydro and Power Authority (“BC Hydro”) and 


PG&E Energy Trading, Canada Corporation (“PG&E”) for 52.5 MMcfd of firm transportation capacity from 


Yahk to Huntingdon, B.C.  In addition, the Order accepted for filing a Peaking Gas Purchase Agreement 


(“Peaking Agreement”)with each of BC Hydro and PG&E that provided Terasen Gas with equivalent volumes of 


peaking gas supply at Huntingdon for up to 15 days each year.  The arrangements with BC Hydro permitted BC 


Hydro to assign its TSA and Peaking Agreement to BC Gas Inc. (now Terasen Inc.), by giving 13.5 months 


notice (the “BC Hydro Put Option”) (Exhibit B-1, p. 1). 
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 1.2 Inland Pacific Connector 


 


In response to natural gas market activity in winter 2000/01, Terasen Inc. (the parent of Terasen Gas) began 


developing the Inland Pacific Connector (“IPC”) project (Exhibit B-1, p. 2; Exhibit B-6, BCUC IR 8.1.1).  The 


IPC project would have added compression to the SCP and constructed a new pipeline from Yahk to 


Huntingdon, B.C. (or alternatively to an interconnection with the Westcoast Energy Inc. system at Hope, B.C.).  


In May 2001, Terasen Inc. held an Open Season for IPC transportation capacity (Exhibit B-1, p. 2; Exhibit B-6, 


BCUC IR 9.1).  Terasen Gas, Northwest Natural Gas Company (“NWN”) and others responded to the Open 


Season.  However, because Terasen Gas recognized that the market conditions supporting new pipeline capacity 


in the region changed significantly, IPC development activities were largely suspended by mid 2003 and Terasen 


Gas now considers the project to be “indefinitely deferred” (Exhibit B-6, BCUC IR 9.2, 10.8.3, 15.1).  The IPC 


development cost of $5.4 million is carried in a Terasen Gas Preliminary Survey and Investigation Charges 


account that does not attract interest and is not included in utility rate base (Exhibit B-6, BCUC IR 8.2). 


 


 1.3 Re-contracting of PG&E SCP Transportation Capacity 


 


On December 5, 2002 Terasen Gas applied to the Commission for approval of a set of transactions that were 


designed to preserve the volume of the SCP capacity contracted to PG&E, in reaction to Terasen Gas’ concerns 


relating to financial difficulties that PG&E was experiencing at that time.  The transactions were summarized as 


follows: 


 
• PG&E and Terasen Gas would terminate the 52.5 MMcfd TSA and Peaking Agreement effective 


January 1, 2003.  PG&E also agreed to assign an equivalent amount of upstream TransCanada PipeLines 
Ltd. Nova/ANG (“TCPL”) capacity to Terasen Gas effective January 1, 2003.  Terasen Gas agreed to 
make certain payments to PG&E over the period through October 2019 and PG&E had an option to 
convert the payment stream to a net present value payment. 


 
• Terasen Gas would enter into a firm service contract with NWN for 46.5 MMcfd of SCP capacity for the 


period November 2004 through October 2020.  Effective November 1, 2004, Terasen Gas would also 
assign an equivalent amount of TCPL service to NWN. 


 


By Letter No. L-48-02 the Commission confirmed that it was prepared to approve the set of transactions.  


Commission Order No. G-9-03 subsequently approved the NWN TSA and the cancellation of the PG&E TSA.  


Letter No. L-48-02 also approved the use of SCP and TCPL capacity as core assets until November 2004, and 


the recording of variances from the forecast amount of revenue from the PG&E SCP capacity and related 


mitigation revenue in a separate SCP third party mitigation revenue account.  Letter No. L-48-02 also responded  
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to Terasen Gas’ requests regarding the BC Hydro Put Option, recovery of IPC project development costs, and 


other matters related to the set of SCP transactions. 


 


 1.4 Current Application for Transactions Regarding SCP and IPC 


 


On June 1, 2005, Terasen Gas requested Commission approval of a number of additional transactions and other 


matters related to SCP and IPC (the “Application”).  Commission Order No. G-55-05 established a Regulatory 


Agenda for a written hearing process for the review of the Application, including a Workshop on June 29, 2004. 


 


On June 24, 2005 Terasen Gas filed a copy of its December 5, 2002 application regarding transactions related to 


the SCP (Exhibit B-2).  Although Terasen Gas had requested confidentiality when it filed the application in 


2002, it subsequently stated that no part of the material now needed to be held confidential (Exhibit B-2).  


Terasen Gas also responded to Information Requests on the Application and stated that it does not consider any 


of the material, including information that relates to the Midstream Annual Gas Contracting Plan, to be 


confidential (Exhibits B-5, B-6, B-7).  That is, all of the record in this proceeding has been fully disclosed to 


participants. 


 


Written comments were received from Duke Energy Gas Transmission on behalf of Westcoast Energy Inc. 


(“Westcoast”), the Lower Mainland Large Gas Users Association (the “Association”), the BC Old Age 


Pensioners’ Organization et al. (“BCOAPO”), and the “Inland Industrials” made up of Weyerhaeuser Company 


Ltd., Teck Cominco Metals Ltd., Zellstoff Celgar Limited and Canadian Forest Products Ltd. 


 


On September 2, 2005 Terasen Gas submitted its written reply to the comments from Intervenors. 


 


2.0 APPLICATION 


 


2.1 Approvals Requested 


 


Terasen Gas, in this Application, is seeking approval from the Commission of several transactions: 


 


• Approval of the recovery mechanism for the PG&E termination payments and recovery of the SCP 
deferral account related to the Interim Period, effective January 1, 2006. 


• Approval to continue to use the 6 MMcfd residual SCP capacity as part of its Midstream Portfolio of 
resources. 
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• Approval for Terasen Gas and Terasen Inc. to terminate the transportation service and peaking gas 
agreements currently held by BC Hydro on the effective date (November 1, 2005) of the assignment 
by BC Hydro to Terasen Inc. 


• Approval for the Company to include the 52.5 MMcfd SCP capacity (currently held by BC Hydro) 
in its Midstream resource portfolio, effective November 1, 2005, and make adjustments to its other 
peaking and transmission capacity resources in a manner that optimizes the portfolio. 


• Approval of an annual allocation of $3.6 million (based on monthly installments) to be debited 
against the Midstream Cost Reconciliation Account (“MCRA”), with an equal and offsetting 
allocation to be credited to the delivery margin revenue account for the remainder of the primary 
term (i.e. ending November 1, 2010), to be effective November 1, 2005. 


• Recovery of IPC development costs, including a provision for Allowance for Funds Used During 
Construction (“AFUDC”), which are currently included in a non-utility deferral account, effective 
January 1, 2006. 


 


Several of the requested approvals were clarified through Information Requests, and are discussed in detail in the 


following sections of these Reasons for Decision. 


 


2.2 Treatment of the Transactions and Related Requests for Approval as a Package 


 


In the Application, Terasen Gas presents all transactions as elements of a “package” and attempts to identify or 


construct “cause/effect” linkages and interdependencies between them. 


 


Terasen Gas “submits that these transactions should be considered, to the extent possible as a whole, in 


consideration of the linkages and interdependencies of each.” (Exhibit B-1, p. 3). 


 


The Inland Industrials refer to the transactions in linked form, as: 


 


“The proposed bargain embedded in this package of transaction[s] is that Terasen Inc. will 
forgo its opportunity for profit from the released SCP capacity by assigning it to Terasen [Gas] 
who are better positioned to take advantage of the value of the SCP capacity. In exchange, 
Terasen Inc. asks ratepayers to absorb the costs accumulated in various deferral accounts related 
to IPC and the PG&E/NWN transactions for which Terasen [Gas] is currently at risk 
(Exhibit 6-3, pp. 3, 4).” 


 


The Commission considers that the Application addresses three distinct and separate groups of issues.  


The groups of issues are: 


 
1. Transactions related to the termination of the PG&E TSA for SCP capacity and Peaking 


Agreement, and the re-contracting of most of the SCP capacity with NWN; 
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2. Transactions related to the termination of the BC Hydro/Terasen Inc. TSA for SCP capacity 


and Peaking Agreement; and 


3. Recovery from ratepayers of IPC development costs. 


 


While linkages and interdependencies may be found within the groups of issues, and may be perceived or, 


in retrospect, constructed between and among the issues, the Commission is of the view that the three 


independent groups of issues can and should be considered separately. 


 


3.0 PG&E AND NWN TRANSACTIONS 


 


The transactions related to the termination of the PG&E TSA and Peaking Agreement, the re-contracting of most 


of the related SCP capacity to NWN and the deferral account treatment for variances from the forecast amount of 


revenue from PG&E were approved by Letter No. L-48-02 and Order No. G-9-03.  Commission Orders No. 


G-80-03 and G-112-04 approved the amortization of the before-tax $2,622,704 debit balance in the SCP Deferral 


Account at the end of 2004, as a charge against margin revenue over the five year period of 2005 to 2009 


(Exhibit B-1, Attachment 2; Exhibit B-6, BCUC IR 2.2, 3.2).  The Commission Panel has not been asked to and 


has not revisited the foregoing approvals. 


 


In the Application, Terasen Gas requested the following additional approvals related to the PG&E and NWN set 


of transactions: 


 
• Approval to record in the SCP Deferral Account, the PG&E contract termination payments for the period 


November 2004 through December 2005 of $962,500 offset by tax savings estimated at $332,063. 
 


• Approval to recover in the delivery margin the amortization of the balance in the SCP Deferral Account 
at the end of 2005 that is related to the PG&E termination payments over the four years from 2006 to 
2009 at approximately $157,609 per year. 


 
• Approval to recover the PG&E termination payment of $825,000 per year from January 2006 to October  


2009 and $145,000 per year from November 2009 to October 2019, as an offset to the NWN delivery 
margin revenue for 2006 forward.  (This indicates that termination payments charged to the delivery 
margin will not exceed the corresponding NWN TSA revenue.) 


 
• Approval to continue to use the 6 MMcfd of residual SCP capacity (the difference between the amounts 


of SCP capacity contracted to PG&E and to NWN) as part of the Terasen Gas Midstream portfolio. 
 
(Exhibit B-1, p. 3; Exhibit B-6, BCUC IR 3.1, 3.2, Appendix A) 
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Terasen Gas provided information about the impact on ratepayers of the PG&E and NWN set of transactions, 


estimating the net benefit to ratepayers at $3.3 million in 2006 and $5.2 million in 2012 (Exhibit B-6, BCUC 


IR 1.1, Appendix A).  The Net Present Value (“NPV”) at 6.02 percent was projected to be $17.1 million over the 


period to October 2010, and $44.0 million to October 2020. 


 


 3.1 Views of Participants 


 


None of the Intervenors opposed the Terasen Gas requests regarding the recovery mechanism for the PG&E 


termination payment, recovery of the SCP Deferral Account, or the use of the 6 MMcfd residual SCP capacity as 


part of the Midstream portfolio of resources. 


 


Westcoast noted that in the proceeding related to the second SCP CPCN application, Terasen Gas had claimed 


that the PG&E Peaking Agreement was highly beneficial to the Core Market, in contrast to the savings now 


claimed from the use of replacement peaking resources that are described in the Application (Exhibit C5-2, p. 3).  


The Association and BCOAPO also indicated concerns about the forecasting of benefits in the Application 


(Exhibit C8-2, p. 2; Exhibit C4-2, p. 2).  Terasen Gas responded that regional market conditions have evolved 


differently than were predicted at the time the SCP was approved, that it has estimated the benefits based on 


current market conditions and acknowledged that it is not able to predict how future market conditions may 


change (Exhibit B-9, p. 2). 


 


3.2 Commission Determination 


 


The most significant component of the estimated benefits from the PG&E and NWN set of transactions are the 


higher demand charges under the NWN TSA, which are set out in that contract.  Terasen Gas attributes a further 


$1.318 million of benefit through the replacement of the PG&E Peaking Agreement with downstream storage 


(Exhibit B-6; BCUC IR 1.4).  The Terasen Gas estimate of future peaking gas cost is heavily dependent on the 


assumptions used in the calculation.  For example, Terasen Gas assumes that peaking gas in both a normal year 


and a design year will cost 2.5 times the average winter Kingsgate price, based on the last five years’ winter 


maximum daily price volatility.  No evidence or discussion was provided to support the appropriateness of this 


assumption other than a representation that the estimate was conservative.  The Commission Panel notes that if 


one assumed that the average cost of peaking gas in a normal year would be 1.5 times the average winter 


Kingsgate price, the estimated cost of PG&E peaking would be approximately equal to downstream storage and 


no savings would result. 
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The cost and benefit projections in the Application also depend on assumptions made by Terasen Gas and there 


is a large amount of uncertainty in some of the calculated benefits.  Nevertheless, this uncertainty is unlikely to 


overshadow the increased delivery margin revenue that results from re-contracting the PG&E SCP capacity to 


NWN under a long-term TSA.  The Commission concludes that the set of transactions related to PG&E and 


NWN are likely to have net benefits for Terasen Gas ratepayers. 


 


The Commission considers that the approvals requested in the Application that are related to this set of 


transactions are consistent with earlier approvals in Letter No. L-48-02, and are reasonable.  The Commission 


approves the Terasen Gas requests as identified earlier in this section of the Reasons for Decision. 


 


4.0 BC HYDRO/TERASEN INC. TSA AND PEAKING AGREEMENT 


 


Letter No. L-48-02 addressed a Terasen Gas request related to the BC Hydro Put Option as follows: 


 
 “The (December 5, 2002) Application also requests that in the event British Columbia Hydro 


and Power Authority (“B.C. Hydro”) exercises its Put Option to assign its SCP capacity to BC 
Gas Inc., BC Gas will accept return of the capacity.  BC Gas may have greater flexibility than 
BC Gas Inc. to mitigate losses resulting from the return of this capacity.  The Commission is 
prepared to approve the return of the B.C. Hydro SCP capacity provided BC Gas is reimbursed 
for any net costs or losses that result.” 


 


BC Hydro exercised the BC Hydro Put Option to assign its TSA and Peaking Agreement to Terasen Inc. 


effective November 1, 2005. 


 


In the Application, Terasen Gas requested the following approvals related to the BC Hydro/Terasen Inc. TSA 


and Peaking Agreement: 


 
• Approval to terminate the BC Hydro/Terasen Inc. TSA and Peaking Agreement effective November 1, 


2005 without any payments from Terasen Inc. to Terasen Gas. 
 


• Approval to debit an annual charge of $3.6 million (based on monthly installments) against the 
Midstream Cost Reconciliation Account (“MCRA”), with an equal and offsetting amount to be credited 
to the delivery margin revenue account for the period commencing November 1, 2005 and ending 
November 1, 2010. 


 
• Approval to include the 52.5 MMcfd of BC Hydro SCP capacity as part of the Terasen Gas Midstream 


portfolio, effective November 1, 2005 and to make adjustments to its other peaking and transmission 
capacity resources in a manner that optimizes the portfolio. 


 
(Exhibit B-1, p. 4; Exhibit B-6, BCUC IR 7.1) 
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Terasen Gas provided information regarding the financial impact on ratepayers of the set of transactions related 


to the early termination of the BC Hydro contracts (Exhibit B-6, BCUC IR 4.1, Appendix A).  (The primary term 


of the BC Hydro/Terasen Inc. TSA and Peaking Agreement would have expired on November 1, 2010, and there 


is little basis for projecting that the agreements and related payments would have continued beyond that date.)  


Terasen Gas projects that termination of the agreements will have a net benefit to ratepayers of $2.3 million in 


2006, and a NPV of $9.4 million at 6.02 percent over the period to 2010.  Terasen Gas considers that the loss of 


$3.6 million of demand charge revenue and the cost of contracting additional peaking supply and downstream 


supply are more than offset by the savings that result from Terasen Gas decontracting 54.0 TJ/d (approximately 


51.7 MMcfd) of Westcoast Transportation-south service from Station 2 to Huntingdon (“T-south”). 


 


 4.1 Views of Participants 


 


Westcoast observed that the NPV analysis in the Application is based on numerous assumptions and input 


variables controlled and selected by Terasen Gas.  Westcoast submitted that the release of Terasen Inc. from its 


obligations under the BC Hydro TSA and Peaking Agreement would seriously undermine the Commission’s 


SCP Decision and deprive Terasen Gas’ core market customers of a known and fixed revenue source of 


$3.6 million per year to help offset some of the SCP annual cost of service (Exhibit C5-2, p. 4).  Terasen Gas 


responded that Westcoast has not substantiated how the SCP Decision would be undermined and suggested that 


the benefits of incorporating the SCP capacity into the Midstream portfolio have been conservatively estimated 


and clearly outweigh the loss of revenue from the BC Hydro/Terasen Inc. TSA (Exhibit B-9). 


 


The Association supported the Westcoast submission and stated that any financial benefits resulting from the 


SCP should be solely for the account of the customer on the basis that they are responsible for the significant 


costs of the SCP (Exhibit C8-2, p. 2).  Terasen Gas responded that, although market conditions have evolved 


differently than were predicted at the time of the SCP Decision, Terasen Gas takes very seriously its 


responsibility to mitigate SCP costs and maximize benefits to its customers.  However, it suggested that this 


should not be at the expense of shareholders. 


 


The Inland Industrials did not oppose any of the Terasen Gas proposals related to the BC Hydro/Terasen Inc. 


TSA and Peaking Agreement and noted that the rate impact on transportation customers of the proposed 


transactions would be the same as if Terasen Inc. continued to hold the BC Hydro SCP capacity.  The Inland 


Industrials opposed a suggestion by Terasen Gas that transportation customers be allocated a pro-rata share of  
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the BC Hydro SCP capacity in return for not debiting an annual $3.6 million charge to the MCRA, on the basis 


that it would represent a substantial loss of value for transportation customers. 


 


The BCOAPO accepted Terasen Gas’ proposals related to the BC Hydro/Terasen Inc. TSA and Peaking 


Agreement, but requested that the Commission direct Terasen Gas “to provide an update of the actual realized 


and forecast savings 12 months after the Commission issues its Decision in this Proceeding.”  BCOAPO 


submitted that this would provide a reasonable safeguard that ratepayers will have a remedy should any net costs 


or losses become apparent in the future.  Terasen Gas accepted the suggestion to provide an after-the-fact report, 


but expressed concern about the implied treatment of variances from its estimate of benefits from the proposal.  


Terasen Gas submitted that if Terasen Inc. were to have an obligation to keep it whole on an after-the-fact basis, 


this risk would need to be offset by a share in any savings that it realized. 


 


4.2 Commission Determination 


 


Terasen Gas estimated that the cost of the Westcoast capacity that it decontracted would have been $6.9 million 


per year at a Westcoast toll of $0.35/GJ (Exhibit B-3, revised Attachment 3a).  When asked about the 


reallocation to remaining customers of a portion of the demand charge revenue that Westcoast would lose due to 


the decontracting, Terasen Gas provided a calculation indicating $8.1 million of savings based on the assumption 


that Westcoast’s Interruptible Transmission Service (“IT”) revenue would increase by almost as much as the 


demand charge revenue that Westcoast would lose by the decontracting (Exhibit B-6; BCUC IR 4.6).  


Presumably a customer other than Terasen Gas is using the additional Westcoast IT, as otherwise the reduction in 


Terasen Gas’ Westcoast toll charges would be minimal.  Moreover, since Terasen Gas is shown as holding 572 


MMcfd (or 45 percent) of a total Westcoast contracted capacity of 1280 MMcfd, it is apparent that an 


assumption of no additional IT revenue for Westcoast would indicate a considerably lower net savings due to 


decontracting. 


 


The Commission Panel notes that BCOAPO did not take issue with the request to terminate the BC 


Hydro/Terasen Inc. agreements, and is persuaded that the critical considerations are that 54.0 TJ/d of Westcoast 


T-south capacity has been terminated effective November 1, 2005, and that this will result in material reductions 


in Westcoast toll charges.  The Commission concludes that the termination of BC Hydro/Terasen Inc. 


agreements is likely to result in net savings to ratepayers, and so the termination of the agreements 


without any payment by Terasen Inc. should be approved. 
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With the uncertainty in the estimation of many of the projected costs and benefits related to the transactions, the 


Commission Panel understands why BCOAPO would request a report in 12 months on the actual results.  The 


Commission Panel notes Terasen Gas’ concern about the treatment of variances from its estimate of benefits, but 


does not agree that the risk associated with an after-the-fact assessment of costs and benefits would justify a 


share of the savings, providing the benefits have been forecast appropriately.  However, an after-the-fact 


assessment of net benefits would need to compare actual costs to a projection of what costs would have been 


under an alternative scenario.  Moreover, costs and benefits over the next 12 months may or may not be 


representative of the situation over the remaining primary term of the agreements to November 2010.  In order 


to provide certainty and reduce the future regulatory burden, the Commission will not require Terasen 


Gas to report on the actual results of these transactions. 


 


The request to debit the MCRA with an amount equivalent to the $3.6 million per year of revenue from BC 


Hydro is a proposal by Terasen Gas to keep whole all delivery margin customers (both sales and transportation), 


since all of the savings in Westcoast toll charges will flow into the MCRA and hence will not benefit 


transportation customers (Exhibit B-6; BCUC IR 7.4.3).  Terasen Gas confirmed that the net effect from a tax 


perspective of the debiting and crediting will be zero (Exhibit B-6; BCUC IR 7.4.7). 


 


No such treatment was proposed for the residual 6 MMcfd of SCP capacity from the PG&E TSA, and Terasen 


Gas acknowledged that there are not a large number of precedents for the proposed treatment.  Terasen Gas states 


that the proposed treatment for the lost BC Hydro revenue is consistent with the SCP Deferral Account treatment 


of the lost PG&E revenue for the period January 2003 through October 2004, since in both cases the delivery 


margin revenue account is credited for the lost revenue (Exhibit B-6, BCUC IR 7.4.4).  However, since the debit 


balance in the SCP Deferral Account is being amortized to delivery margin revenue rather than the MCRA, the 


Commission is not persuaded that the treatment would be consistent. 


 


The Settlement Agreement regarding the Cost Allocation for the SCP Project that was approved by Order 


No. G-74-04 stated: 


 
 “The Parties agree that SCP costs are to be allocated to firm sales and transportation customers 


in proportion to the benefits received.  In its Application, BC Gas proposed that all costs 
associated with SCP cost of service would be recovered through the delivery margin.  The 
Parties recognize that the costs of all other BC Gas-owned transmission and peaking facilities 
are currently recovered in the delivery charge.  There is no agreement as to whether this should 
continue following the full rate design for BC Gas that the Commission has directed to occur in 
2001.  However, until otherwise ordered by the Commission the Parties accept the recovery of 
the SCP cost of service through the BC Gas delivery margin.” 
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Terasen Gas confirmed that there has been no determination that the SCP cost of service should be recovered in 


some way other than through the Terasen Gas charge (Exhibit B-1, Exhibit B-6; BCUC IR 7.12).  The 


Commission notes that BCOAPO did not oppose the proposed debit to the MCRA, while the Inland Industrials 


expressed concern about the need for balanced treatment of sales and delivery margin customers.  In the unique 


circumstances related to the SCP and the termination of the BC Hydro TSA, the Commission considers that it 


should approve the proposed debit to the MCRA and credit to the delivery margin revenue account, providing 


that it will continue in effect only until the earlier of November 1, 2010 or the Commission orders otherwise.  


The Commission may wish to revisit this matter in a future Terasen Gas rate design proceeding. 


 


Based on the response to BCUC IR 6.6 in Exhibit B-1, it is uncertain when the debit to the MCRA and credit to 


the delivery margin revenue account should commence.  BC Hydro will pay $3.0 million of demand charges in 


2005 and, if the Annual Review revenue forecast for 2005 assumed this amount from the BC Hydro/Terasen Inc. 


service, there is no need for a credit from the MCRA account until January 2006.  If $3.6 million of revenue was 


assumed for 2005, then the credit from the MCRA account should commence for November 2005.  Terasen Gas 


will be expected to provide clarification on the matter in its 2005 Annual Review filing. 


 


Terasen Gas confirmed that the recommended Midstream portfolio for 2005/06 in its 2005/06 Midstream Annual 


Gas Contracting Plan included the 52.5 MMcfd of BC Hydro/Terasen Inc. SCP capacity (Exhibit B-6, BCUC IR 


7.3)  Commission Letter No. L-56-05 accepted the recommended Midstream portfolio for 2005/06, subject to a 


Commission determination on the Application. 


 


The Commission approves the Terasen Gas requests as set out earlier in this section of the Reasons for 


Decision, except that the debiting of $3.6 million per year to the MCRA and the crediting of an equal and 


offsetting amount to the delivery margin revenue account is approved for a limited period as a unique and 


unusual transaction in the circumstance of the SCP and the termination of the BC Hydro/Terasen Inc. 


TSA.  The debiting and crediting will commence on either November 1, 2005 or January 1, 2006, as 


consistent with the amount of BC Hydro/Terasen Inc. TSA revenue that Terasen Gas forecast in its 


Annual Review submission for 2005, and will end on the earlier of November 1, 2010 or such other date as 


the Commission may determine. 


 







APPENDIX A 
to Order No. G-98-05 


Page 12 of 17 
 
 


 


5.0 IPC COSTS 


 


5.1 Terasen Gas proposal 


 


Terasen Gas seeks recovery, effective January 1, 2006, of IPC development costs, including a provision for 


AFUDC, which are reported to be included in a Terasen Gas non-utility deferral account.  Further, the Company 


proposes that the IPC development costs be included as part of the SCP rate base and that AFUDC, commencing 


November 1, 2004 and calculated on a monthly basis thereafter, be added to rate base. 


 


“Terasen Gas submits that it is reasonable and fair to customers to recover the IPC development 
costs, including AFUDC, by placing the costs into the SCP rate base and recovering the costs 
through the delivery charge, and requests approval of these transactions as described, effective 
January 1, 2006 (Exhibit B-1, p. 12).” 


 


5.2 Background 


 


Terasen Gas describes the background to the IPC project at page 10 of the Application: 


 


“During the winter of 2000/01, as the North American energy markets went through significant 
volatility, the capacity constrained Sumas/Huntingdon market experienced unprecedented price 
increases. As a solution to the unparalleled increase in demand and value for regional pipeline 
capacity, Terasen Gas began developing the IPC project as a solution to the constrained market 
place at Sumas/Huntingdon. By connecting back to the Alberta AECO supply hub, IPC also 
presented benefits to Terasen Gas and other regional participants by providing diversity and 
security of supply. 


 
The IPC proposal involves the expansion of SCP through construction of additional compressor 
stations, and a 246 kilometre 24-inch pipeline connecting SCP near Oliver to the Huntingdon 
hub. The project was expected to cost $495 million and would add 300-350 MMcfd of additional 
pipe capacity to the region. A less costly alternative to connect to the Westcoast system at Hope 
was also assessed, which would allow the project economics to support a smaller 200 MMcfd 
expansion based on a $300 million project. 


 
In May of 2001 the Company conducted an Open Season for capacity on the IPC. NWN had 
been an active supporter of IPC, and made a binding commitment to contract for IPC capacity 
during the IPC Open Season. 


 
An Application to the Environmental Assessment Office (“EAO”) for a Project Approval 
Certificate was filed on February 19, 2002, and an extensive consultation process followed over 
the next 12-13 months. At this time, Terasen Gas is in receipt of a Section 11 Order, and the 
Supplemental Information Specifications from the EAO office that successfully completes the 
first phase of the Environmental Review and sets out the process for obtaining the final 
approvals for IPC.” 
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“In the first quarter of 2003, development activities on IPC were largely suspended due to the 
changing market conditions causing in the deferral and /or cancellation of many planned power 
generation projects and reduction in industrial load in the region.” 


 


In 2002, Terasen Gas (then BC Gas Utility Ltd.) requested Commission approval of several matters related to the 


SCP.  At the same time, Terasen Gas requested approval of activities initiated and managed by Terasen Inc. (then 


BC Gas Inc.).  Specifically, Terasen Gas indicated that by April 2003, $5.6 million would have been spent on the 


IPC project, and Terasen Gas requested approval to recover these development and marketing expenditures from 


Terasen Gas customers in the event the IPC project did not proceed.  At that time, by Letter No. L-48-02, the 


Commission advised that “If the IPC project is deferred substantially, the Commission is prepared to receive and 


review an application for approval to recover some or all IPC expenditures from Terasen Gas customers based on 


the value that IPC expenditures have had for customers, including the contribution to the present arrangement 


with NWN (Exhibit B-1, p. 3).” 


 


In the Application, Terasen Gas states that it recognizes current market conditions are not expected to support 


new regional capacity in the near term and that it has indefinitely deferred further development of the IPC 


project. 


 


5.3 The IPC Project 


 


The Application is somewhat confusing with respect to which “Terasen” corporate entity initiated the IPC 


project and was responsible for the risk associated with its development.  The Application intimates that the 


responsible entity was Terasen Gas.  Throughout the IPC section of the Application reference is made to 


“Terasen Gas”.  In this Application, Terasen Gas is defined as Terasen Gas Inc.  However, through the 


Information Request (“IR”) process, it became clear that the project was initiated by Terasen Inc., the un-


regulated parent of Terasen Gas Inc., which holds both regulated and non-regulated business interests.  


Necessary funding for the IPC project was approved by the Executive Committee and the Board of Directors of 


Terasen Inc. (IR 8.1.4).  The open season for capacity on the proposed IPC was conducted by Terasen Inc. (IR 


9.1) and environmental approval was applied for by Terasen Inc. (IR 13.1).  Terasen Gas indicates nevertheless, 


that the final ownership structure of the IPC asset had not been made at the time the development activities were 


taking place (Exhibit B-6; IR 8.1.1). 


 


In response to a Commission IR, Terasen Gas elaborated on the ownership structure: 
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“While SCP was based mainly on meeting Terasen Gas requirements, IPC is intended mainly to 
serve regional market demands including those of Terasen Gas. A determination as to the 
ownership structure that will provide the most competitive tolls for IPC while maintaining or 
enhancing the value of SCP to existing customers had not been completed. At the time of the 
IPC application the expectation was that an EAO approval issued in the name of BC Gas Inc. 
would provide the most flexibility to ensure a competitive ownership structure whether the 
project became part of the utility or was owned by a separate BC Gas entity (Exhibit B-6, BCUC 
IR 13.3).” 


 


Westcoast summarized its view of the ownership situation in its comments of August 19, 2005: 


 


“Westcoast would point out that the IPC was not a Terasen Gas project. Rather, the IPC was 
developed and promoted by Terasen Inc.  The project was designed primarily to serve power 
generators and other customers in the export market (like Northwest Natural) and therefore there 
was little reason for Terasen Gas to be promoting the project.  The environmental approvals for 
the project were sought by Terasen Inc. (Terasen Gas response to Commission I.R. No. 13) 
(unlike the SCP environmental approvals that were sought and obtained by Terasen Gas), the 
open season for the project was conducted by Terasen Inc. (Terasen Gas response to 
Commission I.R. No. 9.1 and Appendix D) (unlike the SCP open season that was conducted by 
Terasen Gas), and the contracts for project capacity were in the name of Terasen Inc. (see 
Schedules to the Terasen Inc. open season documents in Appendix D) (unlike the SCP contracts 
that were with Terasen Gas).  Terasen Gas was, in fact, a prospective contract shipper on the 
IPC, and therefore could not have been both a shipper and the project proponent” 
(Exhibit C5-2). 


 


Terasen Gas does not refute these statements.  In response to Commission IR 8.1.1 Terasen Gas indicates that 


“…it was the shareholders of Terasen Inc. that were exposed to the development costs if the project did not 


proceed and it could not be demonstrated that IPC development activities delivered value to Terasen Gas 


customers that would not otherwise have been realized.” 


 


Commission Determination 


 


The Commission concurs with this view expressed by Terasen Gas and finds that the development costs 


for the project, other than those for which Terasen Gas can demonstrate delivered value that otherwise 


would not have been realized by its customers, must be to the Account of Terasen Inc. 


 


5.4 Value derived through the IPC 


 


Terasen Gas believes that its customers have realized long term direct and indirect benefits as a result of the 


marketing and development efforts carried out during and related to the IPC project.  Specifically, Terasen Gas 


believes that the development of a legitimate pipeline alternative to serve the region has better positioned 


Terasen Gas in its dealings with Westcoast, citing the successful negotiation of the Kingsvale South tolls in  
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2002.  Terasen Gas also believes that the agreement with NWN would not likely have been realized if the IPC 


project had not been under development (Exhibit B-1, pp. 10-11). 


 


The requests that Terasen Gas made to the Commission in 2002 which are referred to in Section 5.2, included a 


request for approval for the recovery of the IPC Marketing and Development expenses in the event the IPC 


project did not proceed by 2006.  In its response, the Commission indicated that it “is prepared to receive and 


review an application for approval to recover some or all IPC expenditures from BC Gas customers based on the 


value that IPC expenditures have had for customers, including the contribution to the present arrangement with 


NWN” (Letter No. L-48-02, p. 2).  It is important to note that Letter No. L-48-02 was issued based on the 


information provided in the Terasen Gas application at the time and was not the result of a public review or any 


stakeholder input.  It was also issued after almost all of the expenditures on IPC had been made (Exhibit B-6; 


BCUC IR 10.8.3). 


 


With respect to transportation arrangements with Westcoast, Terasen Gas suggests that the development of IPC 


prompted Westcoast to respond with its own expansion project, which in turn led to the successful negotiation of 


the Kingsvale South tolls with Westcoast: 


 


“Terasen Gas submits that these realized savings, to the benefit of all Terasen Gas customers, as 
well as savings to other Westcoast shippers from the reduction in the Westcoast tolls, would have 
been more difficult to attain without the development efforts of the IPC project (Exhibit B-1, 
p. 11).” 


 
In response, Westcoast suggests that there is no linkage or “cause effect” between the IPC project and 


Westcoast’s expansion project and revision of tolls: 


 
“The open season conducted by Westcoast for T-South capacity in 2001 preceded the IPC open 
season conducted by Terasen Inc.  The development of the Westcoast expansion project, 
including discussions with expansion shippers, was underway well before the Westcoast T-South 
open season.  The Westcoast open season resulted in contracts for about 200 MMcf/d of 
expansion capacity with an unprecedented volume weighted average contract term of 
approximately 27 years. 


 
In short, contrary to Terasen Gas’ assertions, the Westcoast expansion project would have 
proceeded with or without the IPC proposal and there is no link between the IPC and the 
agreement that Westcoast negotiated with Terasen Gas for 105 MMcf/d of capacity from 
Kingsvale to Huntingdon (Exhibit C5-2, p. 5).” 


 


Terasen Gas does not take the position that the IPC project was pivotal or conditional to the negotiation of terms 


more favorable to Terasen Gas. Rather, it is of the view that terms would have been more difficult to attain 


without the development efforts of the IPC project. 
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Letter No. L-48-02 makes specific reference to the “arrangement with NWN.”  Terasen Gas’ explanation of this 


arrangement is as follows: 


 


“Terasen Gas submitted its 2002 Application to the Commission for approval to enter into a set of 
transactions that effectively allowed the utility to terminate the transportation and peaking service 
agreements with PG&E and to use the released SCP capacity to provide long term firm 
transportation to NWN. These arrangements came about as a result of the following events and 
activities: 
 
• The Company was developing the IPC project as a solution to the constrained market place at 


Sumas/Huntingdon market area that had resulted in significant price increases and volatility 
during the winter 2000/01. 


 
• NWN was seeking firm transportation service from Alberta to Huntingdon and had made a firm 


commitment to contract for transport capacity on the proposed IPC project. 
 
• The parent company of PG&E was in grave financial difficulty (PG&E Corp subsequently entered 


into bankruptcy protection) and Terasen Gas was seeking to protect the SCP revenue it received 
from PG&E.” 


 
(Exhibit B-1, p. 5) 


 


Intervenors are not, for the most part, supportive of the recovery of IPC costs as proposed by Terasen Gas. 


Westcoast did not comment on the specific issue of recovery.  However, Westcoast argued that the project was a 


Terasen Inc. project, not a Terasen Gas project.  The Inland Industrials would support cost recovery as long as 


Midstream customers rather than delivery margin customers bear the cost.  Otherwise, the Inland Industrials are 


opposed to the recovery of IPC costs from ratepayers.  The Association takes the position that as Terasen Gas 


“did not make an application and as it incurred costs without prior approval of the Commission customers should 


not be burdened with those costs.  The regulatory relationship between the customer, the utility and the 


Commission should not be reduced to a poker game whereby the company gambles with its money without 


playing by the rules and then expects the customer to fund the losses when things do not go their way” 


(Exhibit C8-2, p. 2).  On the other hand BCOAPO, in these circumstances, accepts the principle of the recovery 


of IPC expenditures in rates although, as a general principle, it believes the risk associated with such 


expenditures are properly to the shareholders account. 


 


Terasen Gas believes that the agreement with NWN, along with the resulting significant revenues would not 


likely have been realized if the IPC project had not been under development.  Although this is a possibility, 


Letter No. L-48-02 states that Terasen Gas had a longstanding business relationship with NWN.  The 


Commission is not persuaded that, as circumstances evolved, an agreement with NWN to utilize SCP capacity on 


some reasonable timeline and commercial terms was unlikely.  As with the Westcoast arrangements, it is  







APPENDIX A 
to Order No. G-98-05 


Page 17 of 17 
 
 


 


difficult to look back and say with any certainty that contracting arrangements would have been different had the 


IPC not been a factor at play at the time.  Terasen Gas is a sophisticated regulated utility and has demonstrated, 


in the original contracting of SCP service and the negotiations with Westcoast, astute planning, negotiating and 


relationship building skills.  To attribute today’s reality with respect to the arrangement with NWN entirely to 


the IPC does not give due credit to those organizational strengths. 


 


The record shows that there was considerable market activity leading up to and including the time period when 


these discussions, negotiations and events between Westcoast and Terasen Gas took place and the Commission 


is not persuaded that there is any certainty that without the prospect of the IPC the eventual results would 


have been different. 


 


5.5 Commission Determination 


 


The Commission finds that there is little merit to the Terasen Gas submission that IPC contributed to favourable 


outcomes regarding Westcoast service and tolls. 


 


The Commission is not persuaded that the value in the NWN arrangements results definitively from the IPC 


project and could not have been negotiated on reasonable commercial terms in some other manner.  Therefore it 


does not accept the argument that all expenses associated with ICP should be recovered from rate payers.  No 


evidence has been advanced to attribute to IPC a defendable portion of any perceived value.  Therefore, even if 


the Panel were to find that some value could be attributable to IPC, the allocation would be entirely arbitrary and 


without evidentiary support. 


 


For the foregoing reasons, the Commission does not approve Terasen Gas’ Application for recovery of 


IPC development costs. 


 


In the light of this decision, the Commission has not addressed the requests related to of the treatment of AFUDC 


and the accounting treatment of the recovery of IPC costs. 


 








ROBERT J. PELLATT
COMMISSION SECRETARY


Commission.Secretary@bcuc.com
web site: http://www.bcuc.com


LETTER NO. L-5-01


SIXTH FLOOR, 900 HOWE STREET, BOX 250
VANCOUVER, B.C.  CANADA  V6Z 2N3


TELEPHONE:  (604)  660-4700
BC TOLL FREE:  1-800-663-1385


FACSIMILE:  (604)  660-1102


Log Nos. 5109,5013,4512,4523,4513


BCG/Cor/GCRA Guidelines


VIA FACSIMILE February 5, 2001


Mr. David M. Masuhara
Vice President
Legal, Regulatory & Logistics
BC Gas Utility Ltd.
24th Floor, 1111 West Georgia Street
Vancouver, B.C.   V6E 4M4


Dear Mr. Masuhara:


Re:  BC Gas Utility Ltd.
Guidelines for Setting Gas Recovery Rates


and Managing the Gas Cost Reconciliation Balance


Until recently, gas cost recovery rates for BC Gas were set once per year effective January 1st.  In 1999 and
2000, however, gas prices increased dramatically and mid-year rate changes were required.  The difference
between revenue from the gas cost recovery rates and gas costs incurred accumulates in the Gas Cost
Reconciliation Account (“GCRA”) and is paid back to BC Gas or refunded to customers in subsequent
years.  The rising gas prices in the last few years resulted in gas costs that were higher than rate revenue and
led to a GCRA balance estimated at around $180 million at the end of 2000.


Due to concerns about the mid-year rate increases and the large GCRA balance, the Commission asked its
staff to prepare a report on the method of establishing gas cost recovery rates for BC Gas and amortizing the
GCRA balance.  The staff report was circulated to BC Gas and other parties on November 7, 2000.  BC Gas
and four other parties responded with comments.


Based on its review of the staff report and the submissions made by BC Gas and the other parties, the
Commission has decided to request quarterly reports from BC Gas and establish the attached Guidelines for
Setting Gas Recovery Rates and Managing the GCRA Balance (“the Guidelines”).  Although the Guidelines
were developed with specific reference to BC Gas, the Commission believes that the Guidelines will also be
appropriate for other provincial gas utilities.


Yours truly,


Original signed by:


Robert J. Pellatt
MAG/mmc
Attachment
cc: Mr. C.P. Donohue, Director Mr. R.J. Gathercole


  Regulatory Affairs & Gas Supply   Executive Director
  Pacific Northern Gas Ltd.   B.C.  Public Interest Advisory Centre
Mr. I.D. Anderson Mr. S. Yallouz
  Vice President, Finance   Vice President
  Centra Gas British Columbia Inc.   PremStar Pacific
Mr. R.T. O’Callaghan
  R.T. O’Callaghan & Associates Inc.
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BRITISH COLUMBIA UTILITIES COMMISSION


Guidelines for Setting Gas Recovery Rates
and Managing the Gas Cost Reconciliation Account Balance


1.0 Background


BC Gas Utility Ltd. (“BC Gas”) purchases gas on behalf of its sales customers and passes these costs through
to sales customers without markup.  Costs related to the gas commodity are recovered from customers
through gas cost recovery rates.  Since rates are based on forecast costs and actual costs invariably differ
from forecast costs, the Gas Cost Reconciliation Account (“GCRA”) was established to accumulate the
difference between the cost incurred by BC Gas to purchase the gas commodity and the revenue collected by
BC Gas through the gas cost recovery rates.


Until recently, gas cost recovery rates were established once per year effective January 1 based on forecast
costs for the upcoming year.  In 1999 and 2000, however, gas costs were much higher than forecast and mid-
year increases were sought by BC Gas and approved by the Commission effective September 1, 1999 and
July 1, 2000 to reduce the under-recovery of gas costs.  Even with the mid-year rate increases, the GCRA
balance moved from a net credit balance (gas cost recovery revenue exceeded gas costs incurred) to a net
debit balance (related costs exceeded gas cost recovery revenue) of around $180 million by the end of 2000.


The general rule for dealing with the GCRA balance has been to amortize it over three years through Rate
Rider 6.  A net debit balance results in a positive rate rider and higher effective gas cost recovery rates, while
a net credit balance results in a negative rate rider and lower effective gas cost recovery rates.  BC Gas has, in
the past, been directed by the Commission to deviate from the rule and use the net credit GCRA balances to
offset future rate increases to the greatest extent possible.


Due to concerns about the large rate increases, the discretionary nature of the two mid-year corrections and
the lack of opportunity for customers to comment on or plan for the mid-year rate changes, the Commission
asked its staff to provide a report on the method of establishing gas cost recovery rates for BC Gas, the
method of amortizing the GCRA and alternate GCRA and gas cost commodity rate setting methods used in
other jurisdictions.  The staff report also discussed the various attributes of deferral account and rate setting
methodologies including rate stability, price transparency, implications for the expected size of the deferral
account and efficiency of process.  


On November 7, 2000, the Commission circulated the report and invited feedback from utilities, customers
and other stakeholders with the intent of preparing guidelines for gas cost recovery rate setting procedures
for BC Gas.  Parties were encouraged to comment on the suitability of BC Gas’ gas cost recovery rate setting
process and GCRA methodology given the current volatile and high price environment, as well as the merits
of alternative processes.  The issue was also raised at BC Gas’ Annual Review on November 21, 2000.


Based on this process, the Commission has decided to request quarterly reports from BC Gas and establish
Guidelines for Setting Gas Recovery Rates and Managing the GCRA Balance (“the Guidelines”).  The
Guidelines set out the conditions under which the Commission will generally expect BC Gas to file
applications for changes to commodity cost recovery rates and the method of amortizing the GCRA balance.


The Guidelines are intended as a general guide only.  Nothing in the Guidelines precludes BC Gas from
filing applications for rate changes at times other than those implied by the Guidelines or proposing alternate
treatment of the GCRA balance in unusual circumstances.  Similarly, nothing in the Guidelines precludes the
Commission from requesting rate applications at times other than those implied by the Guidelines.


Although the Guidelines were developed with specific reference to BC Gas, the Commission believes that the
Guidelines will also be appropriate for other gas utilities.  
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2.0 Analytical Framework and Stakeholder Comments


The staff report discussed the various attributes of deferral account and rate setting methodologies including
rate stability, price transparency, implications for the expected size of the deferral account and administrative
requirements.  These attributes provide a framework for analyzing proposed deferral account and gas cost
rate setting methodologies and are described in Appendix II.


The Commission received comments on the staff report from BC Gas and four other parties.  A summary of
the comments is provided in Appendix III.


3.0 Determination


The Commission’s preferences with respect to discretion in rate changes, the frequency of rate adjustments
and the amortization period for the GCRA balance are outlined below.


Discretion in Rate Changes


BC Gas has proposed adjustments to gas cost recovery rates based on a pre-defined formula.  The
Commission is of the view that a mechanistic, formula-driven process of establishing gas cost recovery rates
could lead to volatility in rates if 12 month gas cost forecasts vary significantly from month to month or
quarter to quarter.  The Commission is also concerned that setting rates based on a formula could result in
undesirable rate changes and make it difficult to adapt to changing circumstances.  This is of particular
importance for the near future since the cost of energy from natural gas is now similar to the cost of energy
from electricity and oil.  For these reasons, the Commission finds that setting rates based on a pre-defined
formula would be inappropriate at this time, and that BC Gas and the Commission should retain discretion in
terms of the gas cost recovery rates applied for and approved.


Frequency of Rate Changes


The Commission is of the view that the current procedure of setting gas cost rates once per year with mid-
year adjustments on an as required basis is no longer appropriate.  However, a monthly process could lead to
overly frequent rate changes and rate oscillations that impede, rather than improve, the price signal to
customers, and would involve a great deal of administrative effort by both BC Gas and the Commission.  The
Commission also believes that while more frequent processes should generally reduce the size of required
rate changes, even monthly adjustments would not prevent very large rate increases if gas costs change
rapidly as they have over the last two years.  


The Commission finds that a quarterly process for adjusting gas cost rates would provide a good price signal
to customers, would help to reduce the size of the required rate changes, would help to keep the GCRA to
manageable levels, and would be less onerous administratively.  Accordingly, the Commission prefers a
quarterly adjustment process rather than a monthly process as proposed by BC Gas.


Mechanism for Changes to Gas Rates


BC Gas and the Consumers' Association of Canada (B.C. Branch) et al. (“CAC (BC) et al.”) proposed that
the intra-year rate changes would be triggered by certain conditions.  BC Gas suggested that changes be
required if the difference between projected gas costs over the next 12 months and projected rate revenue
over the next 12 months plus the GCRA balance (excluding the 2000 year-end balance) exceeds $50 million.
The CAC (BC) et al. suggested that rates should be adjusted if the forecast under-recovery or over-recovery
exceeds 5-10 percent of the forward gas bill.


The Commission agrees with BC Gas and the CAC (BC) et al. that intra-year rate adjustments should not
occur if expected rate revenue is sufficiently close to expected gas costs.  The Commission believes that a
rate adjustment should be triggered if the ratio of expected 12 month gas cost recovery revenue to the sum
of the expected 12 month gas cost and the GCRA accumulated starting January 1, 2001 is less than 0.95
or more than 1.05.  For the purposes of this calculation, gas cost recovery revenue would include gas cost
rate revenue, gas cost mitigation revenue and revenue from the GCRA rider (except amounts related to
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the 2000 year-end GCRA balance).  Gas costs would include the impact of hedging and the cost of
storage.


For example, if the expected cost of gas for the next 12 months were $1,200 million and the GCRA debit
balance were $50 million, BC Gas would file for a quarterly adjustment if expected gas cost recovery revenue
were less than 0.95 X ($1,200 million + $50 million) = $1,188 million or more than 1.05 X ($1,200 million +
$50 million) = $1,313 million.  


The 5 percent trigger recommended by the Commission is at the lower end of the range suggested by the
CAC (BC) et al. and is slightly higher than the trigger suggested by BC Gas based on current gas costs.  The
5 percent trigger could be lower than BC Gas’ trigger point if forecast gas costs fall significantly.


The Commission expects that the trigger mechanism would be applied to rate changes for the second, third
and fourth quarters only.  That is, the Commission expects that BC Gas will continue to file a comprehensive
commodity rate application for the first quarter of each year (effective January 1).


Amortization of the GCRA Balance


BC Gas proposed to amortize the initial GCRA balance over the period from January 1, 2001 to October 30,
2002, which is the anticipated date for commodity unbundling.  It appears that incremental GCRA amounts
would be amortized over one year based on BC Gas’ proposal.  The CAC (BC) et al. indicates that a one year
amortization period would generally be desirable, but that a two year amortization period may be required
initially due to the current high GCRA balance.  R.T. O’Callaghan and PremStar Pacific support amortization
periods of no longer than one year.


The Commission finds that amortization of the GCRA balance over a one year period would be reasonable in
normal circumstances.  The Commission is concerned, however, about the impact of significant increases to
the Rate Rider on customers already facing very high rates at this time.  The Commission, in Order
No. G-124-00, directed BC Gas to amortize one-third of the projected GCRA balance at December 31, 2000
through rates in 2001.  In order to avoid potential rate shock associated with faster amortization of the entire
balance, the Commission still finds that appropriate.  The Commission expects that GCRA amounts
accumulated starting January 1, 2001 will be amortized over a one year period in normal circumstances.


4.0 Reporting Requirements


To keep the Commission informed on expected gas costs, expected revenue from gas cost recovery rates and
the GCRA balance, the Commission requests that BC Gas provide quarterly reports by the fifth business day
of the month preceding each quarter (March, June, September and December).  The Commission anticipates
that the quarterly reports would include the following:


PREVIOUS QUARTER


 Actual GCRA balance at the start of the quarter
 Actual gas costs incurred in the quarter (including impact of hedging, storage, etc)
 Actual revenue from gas cost recovery rates and cost mitigation revenue in the quarter
 Actual revenue from Rate Rider 6 in the quarter
 Actual GCRA balance at the end of the quarter
 Explanation of significant differences between the above values and the forecasts for this quarter


in the prior quarterly report
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CURRENT QUARTER


 Actual GCRA balance at the start of the quarter
 Estimated gas costs incurred in the quarter (including impact of hedging, storage, etc)
 Estimated revenue from gas cost recovery rates and cost mitigation revenue in the quarter
 Estimated revenue from Rate Rider 6 in the quarter
 Estimated GCRA balance at the end of the quarter
 Explanation of significant differences between the above values and the forecasts for this quarter


in the prior quarterly report


EACH OF THE NEXT FOUR QUARTERS
STARTING ON THE FIRST DAY OF THE NEXT MONTH


 Estimated GCRA balance at the start of the quarter
 Estimated gas costs incurred in the quarter (including impact of hedging, storage, etc)
 Estimated revenue from gas cost rates and cost mitigation revenue in the quarter based on both


current and proposed rates
 Estimated revenue from Rate Rider 6 in the quarter
 Estimated GCRA balance at the end of the quarter based on both current and proposed gas cost


recovery rates


OUTLOOK FOR THE FOLLOWING YEAR
(COMMENCING 13 MONTHS FROM FILING DATE)


 Estimated GCRA balance at the start of the year based on both current rates and the rates
proposed for the upcoming quarter


 Estimated gas costs incurred in the year (including impact of hedging, storage, etc)
 Estimated revenue from gas cost rates and cost mitigation revenue in the year based on both


current rates and the rates proposed for the upcoming quarter
 Estimated revenue from Rate Rider 6 in the year
 Estimated GCRA balance at the end of the year based on both current rates and the rates


proposed for the upcoming quarter


The most recent forecast may be substituted if actual data is unavailable.


5.0 Guidelines for Setting Gas Recovery Rates and Managing the GCRA Balance


A. BC Gas normally files a revenue requirements application in the fourth quarter of every year to establish
rates effective January 1 of the following year.  BC Gas is expected to file for quarterly gas cost recovery
rate changes if the ratio of expected 12 month gas cost recovery revenue to the sum of expected gas costs
for the upcoming 12 month period plus the GCRA balance accumulated starting January 1, 2001 is less
than 0.95 or greater than 1.05.  For the purposes of this calculation, gas cost recovery revenue would
include gas cost rate revenue, gas cost mitigation revenue and revenue from the GCRA rider (except
amounts related to the 2000 year-end GCRA balance).  Gas costs would include the impact of hedging
and the cost of storage.  Applications for quarterly rate changes should be made with the quarterly
reports by the fifth business day of the month preceding the affected quarter.  Quarterly rate adjustments
would be effective April 1, July 1 and October 1.


B. BC Gas will retain its discretion in terms of the rate changes requested in any application.  The
Commission will continue to use its discretion in approving rate changes.
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Gas Cost Reconciliation Guidelines


C. Due to the high initial balance and the already high rates faced by customers, the GCRA balance as at
December 31, 2000 will continue to be amortized over three years.  GCRA amounts accumulated starting
January 1, 2001 will be amortized over a one year period in normal circumstances.  Proposed changes to
Rate Rider 6 will be included as part of the application to change gas cost recovery rates.


Nothing in the Guidelines precludes BC Gas from filing applications for rate changes at times other than
those suggested by the Guidelines or proposing alternate treatment of the GCRA balance in unusual
circumstances. Similarly, nothing in the Guidelines precludes the Commission from requesting rate
applications at times other than those implied by the Guidelines.


Although the Guidelines were developed with specific reference to BC Gas, the Commission believes that the
Guidelines will also be appropriate for other gas utilities in similar situations.  
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Gas Cost Reconciliation Guidelines


ATTRIBUTES OF DEFERRAL ACCOUNT
AND GAS COST RATE SETTING METHODOLOGIES


Rate Stability


Rate stability refers to both the frequency and the size of rate changes.  Customers would generally prefer
rate changes to be smaller rather than larger and fewer rather than more, but these goals may conflict if there
is a persistent upward or downward trend in gas costs.  


Price Transparency


Price transparency refers to whether the gas cost recovery rates reflect market conditions and the overall
accuracy of the price signal provided to customers.  Setting rates annually generally provides a directionally
correct price signal, but rate changes may be too infrequent to provide customers with a good idea of current
gas price trends.  Setting rates monthly or quarterly provides more frequent feedback, but may lead to
oscillations that mask the underlying trend.  It may be possible to reduce rate oscillation by setting rates
based on the expected cost of gas over the next year rather than the expected cost in the next month or
quarter.


Size of Deferral Account


In general, a mechanism that results in relatively small deferral account balances would be preferred to a
mechanism that results in relatively large deferral account balances because large deferral accounts can mask
underlying commodity price changes and alter the competitive position of the utility relative to smaller gas
marketers.  Large deferral accounts can also create issues related to the applicability of GCRA rate riders to
new customers or customers switching to transportation service that might be avoidable or less important with
smaller deferral account balances.


Efficiency of Process


Deferral account and gas cost recovery rate setting mechanisms that are relatively simple are preferred to
those that are complex and difficult to understand, and adjustment mechanisms that involve less
administration may be preferred to those that involve more administration.  Annual review processes may
tend to consume fewer resources than more frequent review processes unless the more frequent adjustments
are accomplished mechanistically without the need for public input.
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Gas Cost Reconciliation Guidelines


SUMMARY OF COMMENTS RECEIVED
FROM BC GAS UTILITY LTD. AND OTHER PARTIES


BC Gas Utility Ltd.


BC Gas provided initial comments in a letter dated December 13, 2000.  BC Gas indicated that it supports the
implementation of a formula-based monthly review process.  Rates would be changed at the end of a month
if the projected cost of gas for the next 12 months less expected rate revenue for the same period plus the
GCRA balance (excluding the initial GCRA balance) exceeds (or is lower than) by $50 million
(approximately $65 per customer, or 4.4 percent).  BC Gas proposed that rates would be set by formula
commensurate with expected costs over the twelve month period.  Based on BC Gas’ proposal, rates would
not change if gas costs are relatively stable, but could be expected to change most months if gas costs are
trending upwards or downwards.  BC Gas proposes to amortize the initial GCRA so that the fund is eliminated
by October 31, 2002, the date of commodity unbundling.  BC Gas also suggests that if gas prices fall prior to
2002, customer rates should not be reduced until the GCRA balance is reduced to negative $50 million.


BC Gas believes that the proposed monthly process would help to prevent a large accumulation in the GCRA
account, would improve the price signal to customers and reduce the intergenerational inequity caused by
large GCRA accounts.  BC Gas suggests that the automatic adjustment mechanism would require limited
public input and consume fewer resources at the Commission and BC Gas.  BC Gas believes that sensitivity
regarding frequent rate adjustments will likely be tempered by the increased public understanding of the
commodity pricing of natural gas.  BC Gas also indicates that slow recovery of large deferral account
balances may be perceived by financial markets as increasing the risk of the utility.  Such a perception could
increase the cost of capital to the utility, thereby increasing rates to customers.


BC Gas filed further comments in a letter dated January 12, 2001.  BC Gas reiterated its support for a
monthly GCRA review based on a pre-defined formula and its view that a three year amortization period for
the GCRA is too long.  BC Gas also provided information related to the current status of the GCRA including
the possibility that the previous estimate of the GCRA balance as at December 31, 2000 ($159 million) may
be too low by as much as $20 million.


Consumers' Association of Canada (B.C. Branch) et al.


CAC (BC) et al. indicates that the Commission should direct BC Gas to design a new quarterly gas cost
recovery mechanism with further adjustments in the second month of each quarter when required.  Rate
increases could be triggered if the forecast under-recovery or over-recovery exceeds 5-10 percent of the
12-month forward gas bill.  Rates for the upcoming quarter should be based on the forecast average cost of
gas over the next 12 months.  Amounts in the deferral account should generally be amortized over
12 months, but the very large initial deferral account balance could be amortized over 24 months to reduce
rate shock.  BC Gas should be required to file monthly reports.  The Commission should direct BC Gas to
establish a task force including Commission staff, customer representatives and experts to design the new
process for implementation January 1, 2001.


BC Health Services Ltd. and R.T. O’Callaghan & Associates Inc.


Minimizing the size of the deferral account is the most important objective of the deferral account and gas
cost rate-setting methodology.  BC Gas should adopt a monthly rate setting process with amortization of the
deferral account balance over a period no longer than one year.


PremStar Pacific


The deferral account and corresponding rate rider should be updated as frequently as possible.  The deferral
account should be amortized over a period no longer than one year.
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Gas Cost Reconciliation Guidelines


Centra Gas British Columbia Inc.


The GCRA balances should be disposed of frequently and systematically.  Price transparency, market
responsiveness, efficiency of process and volatility of rates are more important than the frequency of rate
adjustments.  Centra Gas advocates quarterly rate adjustments based on forward strip prices without much in
the way of public process.
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Executive Summary 
Reducing greenhouse gas (GHG) emissions from transportation sources is a fundamental challenge for the B.C. 
government in its effort to combat climate change.  The rapid expansion of truck transportation in the province—over 
40% in the past decade—means that approximately 36% of B.C.’s GHG emissions are now transportation related.


Despite the introduction of new policies such as the low carbon fuel standard, the adoption of California tailpipe 
standards and the carbon tax, commercial transportation and the movement of goods will remain a growing source 
of emissions until new technologies and solutions are found.


This challenge is not unique to British Columbia.  Other jurisdictions in North America, South America and Asia, 
however, have begun to tackle this challenge by switching to alternative fuels and becoming early adopters of natural 
gas vehicle technologies.


There is no rational reason why the province cannot pursue this same path.  This is particularly true given that B.C.-
based Westport Innovation’s clean engine technologies have been proven in 35 countries and 19 U.S. cities.  The only 
requirement is an appropriate policy framework to level the playing field to expedite the adoption of the technology.


Given the favourable price differential of natural gas to diesel, natural gas is assuming an increasingly important role in 
fuel-intensive, heavy-duty transportation applications.


More than seven million vehicles worldwide operate on natural gas.  It is the only alternative fuel with measurable 
market penetration and rising usage.


Prices vary from region to region, but the cost of a diesel litre equivalent of natural gas is on average up to 25% less 
than a litre of diesel fuel.  In B.C., compressed natural gas (CNG) is approximately 50% less expensive than diesel, 
while liquefied natural gas (LNG) is approximately 40% less expensive than diesel.


B.C. is fortunate to have growing reserves and an abundant supply of natural gas.  The province stands to benefit as 
fuel switching accelerates and the number of natural gas vehicles on North American roads increases.


Natural gas is the cleanest of all fossil fuels.  It is cleaner and cheaper than diesel, and delivers a GHG benefit of 
nearly 27% on a well-to-wheels (WTW) basis in a class-8 heavy-duty truck and reduces smog-causing nitrogen oxide 
(NOx) emissions by 30% and particulate matter (PM) by 60%.


Westport Innovations launched the world’s first heavy-duty truck natural gas engine with diesel performance, power and 
fuel economy in October 2007.  A fleet of thirty wood chip hauling trucks using the Westport ISX G engine and LNG 
Fuel System would reduce GHGs by 1,710 tonnes annually and displace nearly 21,000 barrels of oil annually.  An urban 
bus operating in southern B.C. using an ISL G engine would reduce GHGs by 23%.


Cummins Westport (CWI), our joint venture with Cummins Inc. established in 2001, develops and produces mid-
range engines using gaseous fuels.  The Cummins Westport ISL G engine is the cleanest transit and truck engine in 
the world having received the demanding U.S. Environmental Protection Agency’s (EPA) 2010 certification.  These 
engines are sold globally to more than 50 original equipment manufacturers (OEMs) of transit and shuttle buses, 
medium-duty trucks and refuse haulers, as well as specialty vehicles such as short-haul port drayage trucks, material 
handling trucks, street sweepers and vehicles for selected industrial applications.  In total, there are over 20,000 CWI 
engines on the road today in cities around the world.


Westport’s environmental and technological leadership is translating into economic leadership for our province as 
the company is playing an increasingly important role in B.C.’s growing clean tech sector, the third largest clean 
technology cluster in the world.
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Westport employs more than 250 highly skilled British Columbians at its Vancouver offices.  The company demonstrates 
that made-in-B.C. environmental solutions and technologies are building a greener economy and green collar jobs.


This white paper recommends government-industry action to remove the barriers to the adoption of natural gas 
vehicles in B.C..  They are as follows:


Barriers to Adoption Government-Industry Action Required


1. Need for new refuelling 


infrastructure, facilities 


modification or land acquisition


•	 Support	Terasen’s	application	to	the	B.C.UC	for	10,000	LNG	gallons	for	transportation	use	in	the	short	


term	and	30,000	LNG	gallons	in	the	mid	term


•	 Support	Terasen’s	investment	in	additional	LNG	liquefaction	and	storage	assets


•	 Address	obstacles	to	the	siting	and	construction	of	infrastructure	to	support	increased	imports	of	LNG


2.	 Capital	cost	of	new	refuelling	


infrastructure


•	 Provide	economic	incentives	such	as	PST	exemptions	to	offset	the	capital	cost	of	natural	gas	vehicle	


fuelling	technology


3.	 Access	to	fuel •	 Support	a	demonstration	project	for	a	hub-and-spoke	fleet


•	 Develop	a	working	group	to	address	siting	of	fuelling	infrastructure	with	anchor	tenants	such	as	


commercial	card-lock	stations


4.	 Vehicle	purchase	cost •	 Offer	financial	incentives	to	close	the	gap	between	diesel	vehicles	and	natural	gas	vehicles	including	


but	not	limited	to	financing	programs	with	low-interest	loans,	vehicle	rebates,	fuel	rebates,	carbon	tax	


rebates	or	PST	exemptions	


5.	 Lack	of	policy	mandates	for	


alternative-fuelled	vehicles


•	 Mandate	life-cycle	emissions	analysis	for	vehicles	as	part	of	the	municipal	transit	or	other	municipal	


fleet	procurement	process


•	 Develop	low	carbon	fuel	standard	emission	regulations	for	mid-range	and	heavy-duty	vehicles


6.	 Limited	government-industry	


coordination


•	 Encourage	multi-sector	government-industry	partnerships	and	cooperation	to	help	fleet	operators	


overcome	the	obstacles	to	adoption


•	 Consult	other	jurisdictions	for	confirmation	of	the	economic	and	environmental	benefits	derived	from	


switching	to	natural	gas	vehicles	and	lessons	learned	from	deployment


7.	 Natural	gas	viewed	as	a	non-


renewable	resource


•	 Conduct	an	analysis	to	identify	B.C.’s	biomethane	potential	to	shift	the	perception	of	landfill	waste	gas	


from	a	problem	to	a	valuable	resource


•	 Further	develop	public	education	programs	to	emphasize	the	province’s	goals	of	emissions	reduction	


and	the	economic,	environmental	and	energy	security	benefits	of	switching	to	cleaner	alternative	fuels


8.	 Operator	Training	Requirements •	 Support	educational	workshops	for	fleet	operators.		Objectively	defining	the	pros	and	cons	of	the	


various	available	fuelling	and	technology	strategies


•	 Provide	the	opportunity	for	fleet	operators	to	meet	the	partners	they	need	to	establish	successful	clean	


fuels	initiatives:	fuel	providers,	fuel	infrastructure	builders,	vehicle	manufacturers,	and	government	


officials	who	can	explain	what	economic	incentives	are	available	to	make	projects	affordable


Table One: Barriers and Recommendation for Action


Westport is pleased to submit this paper to the Government of British Columbia. We would welcome the opportunity 
to continue working together in a greater way to advance emissions solutions for the province’s transportation sector.
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A Proven, Low-Cost and  
Low-Carbon Transportation Solution 
In response to the scientific consensus that GHG emissions from human activity pose an unprecedented threat to the 
Earth’s climate, the Government of British Columbia has demonstrated leadership to reduce the province’s emissions.


Having already experienced the impact and costs of global warming, the province has taken the bold step of 
legislating GHG emission reduction targets of 33% below the 2007 level by 2020, and 80% below the 2007 level by 
2050.  To achieve these targets, the government’s Climate Action Plan (CAP) has set out a strategy to drive change 
and emission reductions across all sectors of the provincial economy.


It is estimated that British Columbia’s GHG emissions totalled 71 million tonnes in 2007 and will continue to rise until 
at least 2012.  Economic modelling by MK Jaccard and Associates estimates that the government’s CAP will reduce 
the province’s emissions by approximately 23 million tonnes by 2020, or 73% of the 2020 target—leaving a gap of 
some nine million tonnes before the target is achieved.1


A subsequent report by B.C.’s Climate Action Team (CAT) recommended various policies to bridge the gap.  The CAT 
report concluded that if its recommendations were followed, the province could close the gap, reduce emissions by 
the required nine million tonnes and meet its 2020 target.


The transportation sector poses a significant emissions reduction opportunity.  It accounts for approximately 36% of 
British Columbia’s GHG emissions.  While the province has introduced a number of policies, such as the low carbon fuel 
standard, the adoption of California tailpipe standards, green vehicle incentives, a new Public Transit Plan and a carbon 
tax, commercial vehicle transportation and goods movement will remain a growing source of emissions in the future.


Figure One shows the emissions associated with different modes of travel in B.C.’s transportation sector.2  As heavy-
duty vehicles account for 26% of the transportation sector’s total emissions it is apparent that immediate near-term 
reductions need to be realized for the province to achieve its legislated targets.


Figure One: GHG Emissions Associated with Transportation in B.C.


1 B.C. Climate Action Team, “Meeting British Columbia’s Targets,” July 28, 2008, 


available at http://www.climateactionsecretariat.gov.B.C..ca/attachment/CAT_FINAL_REPORT_July_23_2008.pdf.


2 The Province of British Columbia (2008) “Climate Action Plan”, available at http://www.livesmartB.C..ca.
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There is a solution for the challenge posed by heavy-duty vehicles.  Replacing diesel engines with Westport 
Innovations’ internationally-proven, made-in-B.C. clean engine technologies that run on gaseous fuels, such as CNG, 
LNG3, hydrogen-enriched compressed natural gas (HCNG) and biofuels such as landfill gas, can help the government 
reach its GHG emissions reduction and clean air policy objectives in the transportation sector.


Westport Innovations and its joint venture CWI sell a range of commercially available heavy-duty natural gas vehicles 
in a variety of applications from transit bus to refuse hauler to class-8 truck.  Fleet operators realize economic benefits 
due to the favourable price differential of natural gas relative to diesel and environmental benefits such as a reduction 
in GHG, NOx and PM emissions.


Made-in-B.C. Clean Technology Proven Globally
Westport Innovations is on the leading edge of a worldwide movement to use cleaner and more sustainable 
transportation fuels.  The company is engaged in the research, development and marketing of high-performance, 
low-emission engine and fuel injection systems that use alternative gaseous fuels, such as natural gas, propane or 
hydrogen.  Westport’s technology and products enable heavy-duty diesel engines to run primarily on either CNG or 
LNG, providing a cleaner, more plentiful and less expensive alternative fuel compared with diesel.4


Westport works with strategic partners, including some of the leading diesel engine and truck OEMs, to manufacture 
and distribute our engines internationally.  Our products offer environmental and economic benefits with strong 
operational performance.


There are two broad classes of natural gas vehicles (NGVs): light-duty vehicles including passenger cars, light 
trucks and vans and heavy-duty vehicles such as transit and school buses and large class-8 trucks.  Because the 
technologies, economics and markets for light duty and heavy-duty vehicles are significantly different, they are usually 
considered separately.  This discussion paper addresses the emission reduction opportunities associated with the 
deployment of natural gas fuelled heavy-duty vehicles.


Westport’s corporate structure is organized around three strategic pillars: i) CWI our 50:50 joint venture with Cummins 
Inc., one of the world’s largest manufacturers of diesel engines, ii) our heavy-duty business using our proprietary High 
Pressure Direct Injection (HPDI) technology for class-8 trucks, and iii) corporate development, which develops new 
partnerships and alliances and includes three separate joint ventures.


CWI develops and produces mid-range engines using gaseous fuels.5  CWI sells mid-range 5.9- to 8.9-litre engines 
globally to more than 50 OEMs of transit and shuttle buses, medium-duty trucks and refuse haulers, as well as 
specialty vehicles, such as short haul port drayage trucks, material handling trucks, street sweepers and vehicles for 
selected industrial applications.  CWI offers a superior combination of performance, emissions characteristics and life-
cycle cost savings compared with diesel, gasoline and other alternatives.


With great success, Westport and Cummins Westport have targeted fleet operations in jurisdictions where regulations 
require stringent environmental performance, where there are various incentives available to offset the incremental 
costs of low-emission vehicles, and natural gas fuel is available at prices that make the total life cycle cost for vehicle 


3 LNG is natural gas cooled to -160ºC, the point at which gas condenses to a liquid at atmospheric pressure.  When natural gas is cooled to 


liquid form, its volume is reduced by a factor of 600, which means LNG uses 1/600th of the space required for the same volume of gas in its 


vapour state.  LNG is non-corrosive and non-toxic.  Lighter than water, LNG will vapourize quickly when exposed to air.  These characteristics 


allow LNG to be shipped and stored safely and economically for delivery to markets worldwide.


4 Alternative fuels are non-petroleum fuels such as electricity, ethanol, biodiesel, hydrogen, methanol or natural gas.


5 For more information on Cummins Westport products, please refer to http://www.cumminswestport.com.
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purchase and operation cheaper than conventional diesel trucks.  CWI currently has an installed base of over 20,000 
gaseous-fuelled engines in 35 countries and 19 U.S. cities.  


Westport is engaged in the development, design and marketing of natural gas enabling technology for the heavy-duty 
diesel engine and truck market.  In 2007, the company launched an LNG system for heavy-duty trucks that leverages 
the Cummins ISX 15-litre diesel engine equipped with our proprietary natural gas fuel injectors, fuel pumps, control 
units and onboard LNG storage tanks.


Figure Two highlights the differences between the CWI and Westport product lines.  CWI’s core technology features 
spark ignited (SI) stoichiometric combustion with exhaust gas recirculation (EGR) and three-way catalyst (TWC). 
The ISL G natural gas engine is found in transit, shuttle and school buses, refuse haulers, street sweepers, urban 
delivery and utility vehicles.  A listing of the more than 50 OEMs offering vehicles with CWI natural gas engines is in 
the appendix.


In comparison, Westport’s ISX G and LNG Fuel System is available for class-8 heavy-duty vehicles using proprietary 
HPDI common rail direct injection of natural gas.  The Westport ISX G and LNG Fuel System is available from leading 
OEMs such as Peterbilt and Kenworth.


Core technology End product End markets Current partners


Cummins Westport Spark-Ignited Technology


SI-EGR 


Spark-ignited	stoichiometric	


combustion	with	exhaust	gas	


recirculation	and	three-way	


catalyst


over	50	OEM’s	including;


LBSI 


Lean	Burn	Spark-Ignited	Engines


 Westport High-Pressure Direct Injection Technology


HPDI 


common	rail	direct	injection	of	


natural gas


Figure Two: Differentiation between the Cummins Westport and Westport Product Lines
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Growing B.C.’s  
Clean Tech Economy and Green Collar Jobs
Westport’s global operations make a significant contribution to B.C.’s economy and strengthen the province’s 
intellectual capital and leadership in the global clean technology sector.  Westport employs more than 250 highly 
skilled British Columbians at our Vancouver office and research facility.  The company clearly demonstrates how 
made-in-B.C. environmental solutions can grow green collar jobs in the province.


In January 2008, Kenworth Truck Company announced it will begin production in 2009 of Kenworth T800 LNG trucks 
with our LNG fuel system technology adapted for the Cummins ISX 15-litre engine at Kenworth’s manufacturing 
facility in Renton, Washington.


Despite Washington State’s active courtship of Westport, the company is investing approximately $3.5 million in a 
new 21,000 square foot LNG Fuel System Assembly Centre on Annacis Island in Delta to support the Kenworth 
factory initiative.


Figure Three shows the elements of Westport’s LNG Fuel System.  Westport designed the system installation process 
that converts a Cummins diesel engine into a natural gas enabled heavy-duty clean engine.  For OEM supply, the 
Cummins ISX engine will be manufactured at Cummins’ manufacturing plant and then transported to our new assembly 
centre in Delta, where it will be fitted with our proprietary HPDI technology.  The Delta facility will also be responsible for 
the final assembly and testing of the HPDI injectors and proprietary cryogenic LNG pump and storage tanks.


Figure Three: The Westport LNG Fuel System
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The Natural Gas Transportation Advantage
The shift to a lower carbon economy via the adoption of alternative fuelled heavy-duty trucks, transit buses and other 
vehicles will bring significant economic, environmental and energy security benefits to the province.


A range of factors are influencing the shift away from diesel towards natural gas fuelled vehicles, such as:


•	 Soaring	prices	of	petroleum-derived	fuels,


•	 Energy	security	issues	and	petroleum	displacement	goals,


•	 GHG,	NOx	and	PM	emissions	reduction	targets,


•	 Clean	air	and	public	health	concerns,


•	 Funding	from	public	and	private	sources,	and


•	 Public	demand	for	more	sustainable	energy	sources.


Nowhere is this currently more evident than in the U.S., where NGVs are taking a prominent role as a cost effective, 
clean transportation solution.  It is anticipated that alternative fuels and NGVs will increase significantly under a 
Barack Obama presidency as he steers the U.S. away from mid east oil and towards more climate-friendly policies.  
Indeed, Obama tabled a bill in the Senate in September 2008 to provide tax credits for individuals that purchase 
NGVs, while his Chief of Staff, Rahm Emanuel, tabled a bill in the House of Representatives in August 2008 to require 
that at least 10% of the new vehicles sold in America be natural gas capable by 2018.


Economic Advantages
Given the favourable price differential of natural gas to diesel, natural gas is assuming an increasingly important role in 
fuel-intensive, heavy-duty transportation applications.  The economics of CNG and LNG vehicles benefit from the fact 
that, even without any special financial incentives, natural gas is less expensive than refined petroleum products on a 
unit energy basis (such as $/BTU or $/Joule).  To date, natural gas is the only alternative fuel with measurable market 
penetration and rising usage.


More than seven million vehicles worldwide operate on natural gas.6  While prices vary from region to region, the 
cost of a diesel litre equivalent of natural gas is on average up to 25% less than a litre of diesel fuel.  Although on an 
energy equivalent basis, natural gas fuel prices continue to remain below diesel prices as they have for many of the 
past decades, prices for both fuels fluctuate dramatically.  Here in B.C. for example, CNG is approximately 50% less 
expensive than diesel, while LNG is approximately 40% less expensive than diesel.


Moreover, British Columbia has abundant natural gas reserves and ready access to a secure supply.  While natural 
gas is generally regarded as a non-renewable fossil fuel, biogas is a renewable source of CNG and LNG and the 
technical feasibility of deriving both fuels from landfill gas has been successfully demonstrated.


CNG and LNG vehicles and fuelling facilities are more expensive than counterpart gasoline and diesel vehicles 
and facilities due to economics of scale and the complexity of equipment to handle high pressure natural gas and 
cryogenic liquefied natural gas.  The key to favourable NGV economics, is to identify situations for which the fuel cost 
savings can amortize the extra capital costs.  Heavy-duty vehicle fleets with high fuel consumption for example will 
benefit because even though the capital cost of the vehicle is greater, the ratio of fuel consumption to capital cost is 
usually greater as well.


6 International Association of Natural Gas Vehicles
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Environmental Advantages
Natural gas is the cleanest of all fossil fuels.  As a vehicle fuel, natural gas produces significantly lower NOx, PM, and 
GHG emissions than oil-based gasoline or diesel.


The Westport LNG Fuel System allows a class-8 heavy-duty truck to operate with approximately 95% replacement 
of diesel fuel by natural gas in a heavy-duty cycle application while maintaining comparable diesel performance and 
efficiency throughout its operating range.  By directly injecting the natural gas at high pressure into the combustion 
chamber, our technology can reproduce the key benefits of diesel engines including high efficiency, high torque and 
robust reliability.


CWI engines are designed to meet the most stringent emission regulations and can operate on both LNG and CNG.  
Certified with a three-way catalyst, they meet or exceed the toughest U.S. EPA, California Air Resources Board 
(CARB) and EURO emissions standards.  In July 2007, CWI’s ISL G natural gas engine became the first and only 
heavy-duty engine for urban bus and truck applications to be certified to the 2010 EPA standard.


Well-to-Wheels GHG Emissions Reductions
Since energy losses and emissions occur during the fuel production stage as well the vehicle operation stage, WTW 
analysis is commonly used to fully evaluate the energy and emission benefits of advanced vehicle technologies and 
alternative transportation fuels.


Developed for Natural Resources Canada (NRCAN), the GHGenius well-to-wheels analysis model is capable of 
assessing the emissions of many contaminants associated with the production and use of traditional and alternative 
transportation fuels.  The model focuses on the life cycle assessment of current and future fuels for transportation 
applications in specific geographic locales.  All of the steps in the life cycle are included in the model from raw material 
acquisition to end-use and disposal.  The number of emission events throughout the fuel cycle includes production, 
processing, product storage, bulk fuel transportation, bulk storage, transportation and distribution and vehicle operation.


The GHGenius model is capable of analyzing emissions from conventional- and alternative-fuelled engines for light 
duty-vehicles, class-8 heavy-duty trucks, urban buses or a combination of buses and trucks, light-duty battery-
powered electric vehicles and fuel cell vehicles.


Figure Four outlines the WTW emissions benefit of a LNG-fuelled heavy-duty vehicle operating in British Columbia 
versus a diesel engine.  GHGenius calculated a total life cycle GHG emissions reduction of nearly 27% for a class-8 
heavy-duty truck using Westport’s LNG fuel system compared with a diesel engine of the same model year.
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Source: NRCAN GHGenius Model and Terasen (March 2008) 26.6% GHG reduction
Figure Four:  Westport’s LNG fuelled heavy-duty truck delivers a 27% GHG emission reduction


Figure Five outlines the WTW emissions benefit of a CNG-fuelled urban bus or utility vehicle operating in British 
Columbia versus a diesel engine.  GHGenius calculated a total life cycle GHG emissions reduction of nearly 20% for 
an urban bus or utility vehicle using a CWI ISL G engine compared with a diesel engine of the same model year.
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Figure Five: CWI’s CNG fuelled urban bus or utility vehicle delivers a 19% GHG emission reduction
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The Bridge to Hydrogen
While fuel switching from diesel to natural gas delivers significant economic and environmental benefits, natural gas 
vehicles and fuelling technologies also offer a useful bridge on the road to a hydrogen future.  Using natural gas or 
HCNG in commercial vehicle fleets, including transit buses, refuse collection trucks, shuttle buses and city work 
vehicles, provides a vital first step in the shift to hydrogen.  Today, natural gas vehicles can be upgraded to operate 
on HCNG or pure hydrogen, and the existing network of natural gas refuelling station infrastructure may also be 
adapted to dispense HCNG or pure hydrogen.


Like hydrogen, natural gas is a gaseous fuel requiring storage, transport and delivery technologies that are very 
different from liquid fuels like gasoline or diesel.  Natural gas and hydrogen employ similar characteristics related to fuel 
storage, fuelling, station siting, codes and standards, training and facilities.  As cities begin to develop their hydrogen 
infrastructure on the “Hydrogen Highway” between British Columbia and California, natural gas and HCNG vehicles 
can provide the critical mass of gaseous-fuelled vehicles necessary to develop hydrogen fuelling infrastructure.


The matrix in Figure Six outlines the status of various transportation technologies plotted in relation to their 
sustainability benefits and level of maturity.  LNG- and CNG-fuelled vehicles are highly ranked as mature 
transportation technologies.  The sustainability considerations of these vehicles are further enhanced when fuelled by 
biomethane.  Biomethane is chemically similar to natural gas.  It can be readily blended with natural gas.  Engines can 
run equally well on pure biomethane, pure natural gas or a mix of the two fuels.  HCNG transportation technologies 
are ranked as medium-high sustainability and medium maturity.


While other clean transportation technologies exist, natural gas vehicle technology is proven and mature.  High-
performance, reliable natural gas vehicles offer a real and immediate alternative to conventional diesel and 
gasoline vehicles.


Source: Macroscopio (2003) Technologies and Logistics for Sustainable Mobility


Figure Six: Transportation Technology Sustainability and Maturity Matrix
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The British Columbia Trucking Industry
Commercial trucking is integral to the economy as it facilitates economic activity across all sectors.  Relative to some 
of the other major industries in B.C., truck transportation’s share of gross domestic product (GDP) is higher than that 
of a number of other important industrial sectors, such as coal and metal ore mining and the pulp and paper industry, 
and is by far the largest single contributor among the transportation and warehousing industries.


Transportation accounts for 36% of B.C.’s GHG emissions, with heavy-duty diesel trucks (gross vehicle weight (GVW) of 
15 tons or more) being the largest emitters (26%).  On-road and off-road heavy- and medium-duty diesel trucks (GVW 
of 4.5 to 14.9 tons) and truck fleets are expected to be one of the fastest growing sources of GHGs in the province in 
the coming years.


In B.C., there are approximately 17,000 heavy-duty diesel trucks and 103,000 medium-duty trucks.  In 2006, 16.9% 
of the heavy-duty fleet was less than two years old, up from 10% in 2000.  While the proportion of newer trucks 
has increased, so has the proportion of older trucks.  For example, trucks 16 years or older accounted for 27.2% of 
the heavy-duty fleet in 2006, up from 22% in 2000.7  B.C.’s heavy-duty vehicle fleet offers opportunities for phasing 
out or replacing older diesel trucks and retro-fitting newer trucks with low emission engines that would contribute to 
significant GHG, NOx and PM reductions.


More detailed information on B.C.’s trucking industry and heavy-duty vehicle fleet is found in the appendix.


Provincial Transit Authorities
With transportation responsible for such a significant portion of GHG emissions in the province, the transit authorities 
have a significant role to play to help the provincial government achieve its targets of a 33% reduction in GHG 
emissions by 2020 and a carbon neutral public sector by 2010.  B.C. Transit and TransLink must reduce emissions 
from their bus fleets while transit ridership and bus procurement are expected to increase.  To assist the transit 
authorities, the provincial government announced in January 2008 a $14 billion Provincial Transit Plan which includes 
a $1.6 billion investment for 1,500 new, clean energy buses and related maintenance infrastructure.


Natural gas fuel technology in transit fleets throughout North America and other jurisdictions can reduce emissions, 
improve air quality and help the B.C. government meet key policy objectives while mitigating the rising cost of 
diesel fuel for B.C. Transit and TransLink.  Fuel represented more than 14% of B.C. Transit’s operating budget in the 
2007/2008 fiscal year.


Clean CNG buses can reduce GHGs, NOx and PM in B.C.’s transit fleets.  GHG emissions are approximately 20 
percent lower for CNG buses (WTW) than same model year diesel buses while smog-causing NOx emissions are 
40% – 90% lower.


TransLink currently operates a fleet of approximately 1,400 buses serving communities in the Metro Vancouver 
area.  B.C. Transit operates a fleet of conventional and double-deck buses, minibuses and vans serving 58 local 
communities outside the Metro Vancouver area.


7 Statistics Canada (2006) Canadian Vehicle Survey (CVS)
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LNG Infrastructure and Capacity in B.C.


Terasen Gas
Terasen Inc. is headquartered in British Columbia and is the parent company of the Terasen Gas companies,8 the 
principal natural gas distributor in the province.  Terasen Gas serves 95% of B.C.’s natural gas customers and is one 
of the largest natural gas utilities in Canada.


Terasen Gas uses LNG to supplement the Lower Mainland’s gas supply during periods of peak demand.  In operation 
since 1971, the LNG facility on Tilbury Island in Delta is just a few kilometres from Vancouver.  The Tilbury Island 
facility has a storage capacity of 17 million cubic metres (600 million cubic feet) and a liquefaction capability of 
127,425 cubic metres (4.5 million cubic feet) a day of natural gas.


Terasen Gas received approval from the British Columbia Utilities Commission (B.C.UC) to construct a new LNG 
storage facility northwest of Mt. Hayes on Vancouver Island, approximately six kilometres northwest of Ladysmith.  
This facility is expected to be in service by 2011 with a storage capacity of 42,475 cubic metres (1.5 million cubic 
feet) and a liquefaction capacity of 212,000 cubic metres (7.5 million cubic feet) a day of natural gas.


Both LNG facilities will operate as part of the regulated business of Terasen Gas.  If there is strong demand for 
LNG from B.C.’s transportation sector, Terasen Gas would seek approval from the B.C.UC to provide LNG for the 
transportation market.


Subject to regulatory approval, Terasen Gas anticipates that up to 10,000 LNG gallons could be made available on 
a daily basis in the short term from the Tilbury LNG facility and up to 30,000 LNG gallons with minimal infrastructure 
investment.  Terasen Gas is supportive of investing in additional LNG liquefaction and storage assets, either at the 
Tilbury Island or Mt. Hayes facilities or at other new locations.


Two other proposed LNG terminals include Kitimat LNG Inc. at Bish Cove near the Port of Kitimat and Westpac 
LNG Inc.’s facility at Kiddie Point on Texada Island.9   Both projects consist of a LNG import terminal, regasification 
infrastructure and send-out facilities in proximity to existing natural gas transmission pipelines.  If approved, these 
facilities could provide a significant amount of LNG beyond what is currently available at the Tilbury facility for heavy- 
and medium-duty transportation applications.


8 The Terasen group of companies includes: i) Terasen Gas, which delivers natural gas and piped propane to approximately 900,000 customers 


in 125 communities throughout British Columbia, ii) Terasen Energy Services which delivers alternative energy solutions for heating and cooling 


applications—providing affordable solutions that utilize sustainable, renewable sources of energy, and iii) Terasen Measurement which assists 


gas and electric utilities across North America in maintaining the integrity of their measurement systems.  The company’s services include 


electric and gas measurement, flow meter testing, meter fleet management and automated meter reading.


9 The Kitimat facility is scheduled for commercial operation in 2010 and Texada Island is scheduled for commercial operation in 2014.  For more 


information on either project, refer to http://www.kitimatlng.com and http://www.westpaclng.com.
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CNG and LNG Fuelling Stations
CNG and LNG fuel-supply infrastructure technologies are relatively low risk and no technical breakthroughs are 
required for their use.  A natural gas fuelling station looks very much like a normal gas station.  LCNG (combination 
liquefied and compressed natural gas dispensing) stations are mostly combined for fuelling both versions of vehicles.  
LNG is transported to the fuelling station on trucks and transferred into a large storage tank.  Centrifugal pumps 
ensure delivery of LNG into vehicles with the same speed and performance of petroleum pumps.


LCNG stations can use LNG to support the operation of existing CNG vehicles.  High-pressure piston pumps can 
deliver refuel CNG vehicles quickly.  Pumps are equipped with special nozzles to protect users from problems related 
to pressurized or cryogenic materials.  Regardless of high pressures or low temperatures, these pumps work much 
the same as those used to fill a car or truck with gas or diesel.


An LNG/LCNG fuel station (as outlined in Figure Seven) has the following features:


•	 Safe	and	easy	use	and	operation—attendants	and	drivers	with	little	or	no	specialized	training	are	able	to	
refuel vehicles;


•	 Manageable	fuel	flow—the	station	can	dispense	fuel	at	temperatures	and	pressures	compatible	with	vehicles’	
various fuel tank conditions;


•	 Refuellable	warm	and	high-pressure	vehicle	tanks—the	station	includes	provision	for	dispensing	cold	fuel	into	a	
warm vehicle tank or a tank at high pressure, without great inconvenience and without significant delays;


•	 High	flow	capacity—the	station	can	dispense	fuel	to	heavy-duty	vehicles	at	30	to	50	gallons/minute;	and


•	 Upgradeable	design—station	designs	are	modular,	allowing	for	economical	configurations	that	can	be	used	for	
small private operations to large municipal transit fleets.10


As the use of LNG and CNG advances toward widespread commercial 
application, the need for LNG/LCNG refuelling stations with low 
construction and operating costs becomes more urgent.  New 
turn-key, private use fuelling stations cost between 
$500,000 and $1,000,000.  In addition to 
stationary natural gas fuelling infrastructure, 
an Orca vessel truck can be used as 
a mobile refuelling station in 
areas where permanent 
stations have not yet 
been constructed.  
There are a number 
of organisations 
in B.C. that can build/
maintain LNG/CNG stations 
and finance the cost of the 
station through the fuelling.


10 Idaho National Laboratory (2006) “Natural Gas Technologies: Low-Cost Refuelling Station”. 


Available at http://www.inl.gov/lng/projects/refuelingstation.shtml.


Figure Seven: LNG/LCNG Fuelling Station
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Industry Case Studies: 
Emissions and Economic Modelling
For the purpose of this paper, Westport conducted emissions and economic modelling for four different natural gas 
vehicle scenarios: 


1. Port drayage trucks,


2. Rural-based fleets hauling products for the forestry industry,


3. Refuse transfer vehicles, and


4. Urban bus fleets.


1. Port Drayage Trucks – Vancouver Fraser Port Authority  
Many port-related activities produce air emissions.  Diesel engines in ships, trains, trucks and other equipment are the 
primary power behind the maritime goods and passenger movement industries.  Heavy-duty diesel truck emissions 
are expected to rise with the forecasted increase in trade through British Columbia’s ports.


The port has agreed that to make a significant impact on emissions, a business model is needed to provide truck 
owners and operators with the financial ability to purchase emissions reducing technologies and vehicles.


The port is committed to working with the trucking industry to find a model that will produce the desired emissions 
reductions.11  Westport recommends that the British Columbia government encourage the development of a 
clean truck policy framework of incentives and disincentives under the provincial Clean Ports Strategy.  The policy 
framework would facilitate the replacement and phase-out of older diesel trucks, the retro-fit of newer diesel trucks 
and accelerate the adoption of LNG trucks to serve B.C. ports.  The policy framework could include:


•	 A	new	emissions	standard	for	port	trucks	that	is	aligned	with	the	province’s	low-carbon	fuel	standard;


•	 A	Truck	Impact	Fee	per	twenty-foot	equivalent	container	unit	(TEU)	at	the	Vancouver	Fraser	Port	Authority	and	the	
Port of Prince Rupert to help fund the transition to LNG fuel technology for port trucks or to retrofit older trucks;


•	 Financial	incentives	for	truck	owners	to	buy	and	operate	LNG	trucks,	such	as	tax	rebates	or	credits,	provincial	
sales tax (PST) exemptions and reduced license or registration fees,


•	 Financial	incentives	for	fleet	owners	to	accelerate	the	renewal	of	trucking	fleets;


•	 A	clear	timeline	to	phase-out	the	worst	offending	diesel	trucks	that	serve	the	ports;	and	


•	 Permit	alternative	fuel	trucks	to	operate	in	high-occupancy	vehicle	(HOV)	lanes.


11 Northwest Ports Clean Air Strategy (2007) Port of Seattle, Port of Tacoma, Vancouver Port Authority.
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Table Two outlines the environmental and economic benefits associated with the operation of LNG fuelled heavy-duty 
port vehicles.12


Economic and Environmental Advantages One Port Drayage Truck12 1,500 Port Drayage Trucks


Annual	Fuel	Savings $12,500 $18.75 million


Carbon	Tax	Savings	(2012) $1,200 $1.8 million


Annual	GHG	Emissions	Reduction 15 tonnes 22,500	tonnes


Annual	Diesel	Displacement 185	barrels	of	oil 278,000	barrels	of	oil


Annual	NOx	Reduction 0.5	tonnes 750	tonnes


GHG	Emissions	Reduction	to	2020 165 tonnes 247,500	tonnes


Table Two: Port Drayage Truck Economic and Environmental Modelling


Case Study: The Ports of Los Angeles and Long Beach
The 2008 study U.S. Container Ports and Air Pollution: a Perfect Storm notes that the best way to lower air pollution 
and greenhouse gas emissions and diversify fuel supply at U.S. container ports is to use alternative fuels or advanced 
technologies.13  Westport’s proven made-in-B.C. gaseous fuel technology in use at the ports of Los Angeles and 
Long Beach can deliver similar environmental, health and economic benefits at B.C. ports and help achieve key 
provincial policy objectives.


Under the Clean Air Action Plan (CAAP) launched by the ports of Los Angeles and Long Beach, more than 16,800 
container truckers will scrap their older, higher-polluting diesel trucks for new trucks powered by clean alternative fuels.  
On February 19, 2008, the Port of Long Beach approved its unprecedented Clean Truck Program that is expected to 
reduce truck emissions by 80% over the next four years, financed in part by a Truck Impact Fee of $35 per TEU.


The port requires the replacement of at least half of the port’s diesel trucks with trucks using approved LNG fuel 
technology developed by Westport Innovations.  Only concessionaires operating clean trucks will be allowed to 
enter port terminals without having to pay the new fee.  The concession trucking companies will be required to use 
only trucks that meet the ports’ CAAP standard, which is defined as EPA-standard 2007 or newer trucks, retrofitted 
trucks manufactured in 1994 or newer, or pre-1986 trucks replaced through the Gateway Cities Truck Modernization 
Program.14  Under Long Beach’s concession plan, truckers can lease to own a new truck for as little as US$500 a 
month, including pre-paid maintenance.  Year by year, the oldest diesel trucks will be barred until only trucks meeting 
the CAAP standard will be permitted to work in the ports.  Licensed Motor Carriers will be required to pay a nominal 
license fee to obtain a concession, and after a transition period, must directly own, operate and maintain their truck 
fleet and employ drivers to deliver drayage services.


Under the Alternative Fuel Motor Vehicle Credit, part of the Energy Policy Act of 2005, operators purchasing an LNG 
truck may be eligible for a tax credit of US$28,800.  Because natural gas costs less than diesel, the typical LNG 
class-8 port truck could save up to US$18,000 a year on fuel, a significant incentive for owner-operators.


12 The assumptions for the one port drayage truck scenario include: i) 500 mile range on a single LNG tank, ii) A system cost of $75,000 with no 


financial incentives, iii) 39 litres/100 kilometre fuel consumption, and iv) 80,000 kilometres per year.


13 Cannon, James S. (2008) U.S. Container Ports and Air Pollution: A Perfect Storm. An Energy Futures, Inc. Study.  Available at 


http://s3.amazonaws.com/energy-futures.com/port_study_ef.pdf.


14 The Gateway Cities Truck Modernization Program is a voluntary program that provided grants to owner-operators to offset the cost of newer, 


lower-emission diesel vehicles.
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2. Rural-Based Fleets Hauling Products for the Forestry Industry
The four main wood-chip haulers in British Columbia (Trimac, Arrow Transport, Lomak and DCT Chambers) each haul 
approximately 200,000 loads of wood chips annually.  Vernon-based DCT Chambers operates a 300-truck fleet on 
routes throughout British Columbia, Washington and Idaho.  Independent owner-operators account for about 85% of 
their fleet, and drive trucks that are three years or older.


Given the consistent routing of these trucks between the northern interior and the coast, the high annual average 
mileage of 300,000 kilometres and the carbon impact of the forestry industry, switching to natural gas fuelled heavy-
duty vehicles offers fleet operators the opportunity to realize significant economic and environmental benefits.15


Economic and Environmental Advantages 30 Chip-Hauling Trucks15 300 Chip-Hauling Trucks


Annual	Fuel	Savings $1.3 million $13.3 million


Carbon	Tax	Savings	(2012) $95,400 $954,000


Annual	GHG	Emissions	Reduction 1,710	tonnes 17,100	tonnes


Annual	Diesel	Displacement 20,756	barrels	of	oil 207,560	barrels	of	oil


Annual	NOx	Reduction 5.4 tonnes 54 tonnes


GHG	Emissions	Reduction	to	2020 18,810	tonnes 188,100	tonnes


Table Three: Chip-Hauling Truck Economic and Environmental Modelling


3. Refuse Collection and Transfer Fleets
The refuse truck market remains a strong market entry pathway for natural gas vehicles.  Government action in 
the form of mandates and economic incentives has played a key role in the advent of natural gas refuse vehicles.  
Preliminary estimates indicate that there are more than 200 refuse collection vehicles in the Lower Mainland operated 
by municipalities or independent operators.


Westport recently signed a Memorandum of Understanding (MOU) with Highland Valley Copper Mine, Sperling Hansen 
Associates and Questair Technologies Inc. to develop a proposal to supply renewable landfill gas from the Metro 
Vancouver landfill at the Highland Valley Copper Mine near Kamloops.  This renewable source of methane would supply 
trash-transfer trucks hauling waste from Metro Vancouver to the landfill.  It is estimated that this landfill would eventually 
produce 314,000 litres of LNG per day or enough to supply approximately 800 trucks driving 1,000 kilometres.


Trucks taking advantage of biomethane (also a clean gaseous fuel) are clean and quiet, and are putting to productive 
use the biogases that are generated by landfills and other organic waste sites that would otherwise contribute to the 
stream of greenhouse gases that are causing climate change. 


Extracting and refining biogases into biomethane turns landfill sites into generators of a clean, economic, locally-
produced fuel that can be conveniently used in a closed loop to power the fleets of refuse trucks that come to their 
sites to deposit loads.  In urban areas, where there are no active landfills, anaerobic digestion technology widely 
deployed in Europe and Asia can produce biogas for biomethane production.  For example, Terasen Gas, QuestAir 
Inc., and Metro Vancouver are partnering to produce biomethane at the Lions Gate Wastewater Treatment Plant in 
North Vancouver.


Gas from landfill sources offers a renewable resource which currently escapes into the atmosphere as pollutants, 
providing a win-win situation for the environment and natural gas vehicle fleets.


15 The assumptions for the 30 chip-hauling truck scenario include: i) 1,000 km range with dual LNG tanks, ii) A system cost of $90,000 with no 


financial incentives, iii) 44 litres/100 km fuel consumption, and iv) 300,000 kilometres per year.
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4. Urban Bus Fleets
Despite increasing transit ridership and vehicle procurement, B.C. Transit and TransLink must reduce emissions from 
their operations to meet the provincial emission reduction target and attain carbon neutrality by 2010. 


CWI manufactures and sells the world’s broadest range of low-emissions alternative fuel engines for transit fleets.  
This technology is currently being used in transit fleets around the globe16 and is improving air quality and reducing 
emissions for fleet operators, while reducing their diesel fuel costs.  In B.C., the procurement of natural gas buses by 
provincial transit authorities would also advance the province’s clean-technology sector and create green collar jobs.


Westport, CWI and Terasen have developed the following recommendations to help facilitate the procurement of 
natural gas engine technology by B.C. Transit and TransLink:


1. Mandate B.C. Transit to procure new CNG and HCNG buses to help meet the government’s goal of investing 
$1.6 billion on 1,500 new, clean technology buses under the Provincial Transit Plan;


2. Consider an alternative financing strategy for provincial transit authorities to expedite CNG and HCNG bus 
procurement;


3. Grant B.C. Transit and TransLink a PST exemption on parts and equipment for CNG and HCNG buses; and


4. Provide incentives to B.C. Transit and TransLink to develop gaseous fuel stations to service their bus fleets.


Figure Eight outlines the GHG emissions savings for an urban bus operating in southern B.C. utilizing the Cummins 
Westport ISL G engine, the only heavy-duty natural gas engine meeting 2010 North American emission standards.
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Source: NRCAN GHGenius Model and Don O’Connor (May 2008) 22.6% GHG reduction
Figure Eight:  Post 2010 Results (Southern B.C.) GHG Well-to-Wheel Analysis


16 Nearly all of the transit fleets in Southern California have shifted their buses from diesel fuel to natural gas.  In fact, Los Angeles, San Diego, 


Atlanta, Syracuse, Birmingham, Providence, Fort Worth and others have adopted a policy of only buying natural-gas powered buses.
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Recommendations for Climate Change Leadership  
in the Transportation Sector
Commercial transportation and goods movement is one of the largest growing sources of GHG emissions in B.C..  
Reducing these emissions will require immediate, commercially-available technologies that deliver both economic and 
environmental benefits.


However, despite the quantifiable economic and environmental benefits associated with natural gas-fuelled vehicles, 
there remain a number of barriers to adoption.  We believe that a government-industry partnership can remove these 
barriers and create a level playing field that will stimulate the deployment of the technology.


Table Four outlines the challenges associated with natural gas-fuelled vehicles and our recommendations for 
government-industry action.  Such action is clearly warranted.  Though the use of natural gas vehicles is growing 
rapidly, their adoption is not equivalent in scale to the challenges that lay before the province’s policy makers.


Barriers to Adoption Government-Industry Action Required


1. Need for new refuelling 


infrastructure, facilities 


modification or land acquisition


•	 Support	Terasen’s	application	to	the	B.C.UC	for	10,000	LNG	gallons	for	transportation	use	in	the	short	


term	and	30,000	LNG	gallons	in	the	mid	term


•	 Support	Terasen’s	investment	in	additional	LNG	liquefaction	and	storage	assets


•	 Address	obstacles	to	the	siting	and	construction	of	infrastructure	to	support	increased	imports	of	LNG


2.	 Capital	cost	of	new	refuelling	


infrastructure


•	 Provide	economic	incentives	such	as	PST	exemptions	to	offset	the	capital	cost	of	natural	gas	vehicle	


fuelling	technology


3.	 Access	to	fuel •	 Support	a	demonstration	project	for	a	hub-and-spoke	fleet


•	 Develop	a	working	group	to	address	siting	of	fuelling	infrastructure	with	anchor	tenants	such	as	


commercial	card-lock	stations


4.	 Vehicle	purchase	cost •	 Offer	financial	incentives	to	close	the	gap	between	diesel	vehicles	and	natural	gas	vehicles	including	


but	not	limited	to	financing	programs	with	low-interest	loans,	vehicle	rebates,	fuel	rebates,	carbon	tax	


rebates	or	PST	exemptions	


5.	 Lack	of	policy	mandates	for	


alternative-fuelled	vehicles


•	 Mandate	life-cycle	emissions	analysis	for	vehicles	as	part	of	the	municipal	transit	or	other	municipal	


fleet	procurement	process


•	 Develop	low	carbon	fuel	standard	emission	regulations	for	mid-range	and	heavy-duty	vehicles


6.	 Limited	government-industry	


coordination


•	 Encourage	multi-sector	government-industry	partnerships	and	cooperation	to	help	fleet	operators	


overcome	the	obstacles	to	adoption


•	 Consult	other	jurisdictions	for	confirmation	of	the	economic	and	environmental	benefits	derived	from	


switching	to	natural	gas	vehicles	and	lessons	learned	from	deployment


7.	 Natural	gas	viewed	as	a	non-


renewable	resource


•	 Conduct	an	analysis	to	identify	B.C.’s	biomethane	potential	to	shift	the	perception	of	landfill	waste	gas	


from	a	problem	to	a	valuable	resource


•	 Further	develop	public	education	programs	to	emphasize	the	province’s	goals	of	emissions	reduction	


and	the	economic,	environmental	and	energy	security	benefits	of	switching	to	cleaner	alternative	fuels


8.	 Operator	Training	Requirements •	 Support	educational	workshops	for	fleet	operators.		Objectively	defining	the	pros	and	cons	of	the	


various	available	fuelling	and	technology	strategies


•	 Provide	the	opportunity	for	fleet	operators	to	meet	the	partners	they	need	to	establish	successful	clean	


fuels	initiatives:	fuel	providers,	fuel	infrastructure	builders,	vehicle	manufacturers,	and	government	


officials	who	can	explain	what	economic	incentives	are	available	to	make	projects	affordable


Table Four: Barriers and Recommendation for Action
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Cleaner Transportation with Leading Technology
The Government of British Columbia has taken a global leadership role with its Climate Action Plan and its 
commitment to reduce GHG emissions 33% below the 2007 level by 2020.  In order to meet this ambitious target, 
policy makers must effectively manage emissions from the province’s transportation sector.  Despite the introduction 
of new policies such as the low carbon fuel standard, the adoption of California tailpipe standards and the carbon 
tax, commercial transportation and the movement of goods will remain a growing source of emissions until new 
technologies and solutions are found.


This challenge is not unique to British Columbia.  However, other jurisdictions in North America, South America and 
Asia have begun to tackle this policy challenge by switching to alternative fuels and becoming early adopters of 
natural gas vehicle technologies.


There is no rational policy impediment that precludes B.C. from pursuing this same path.  This is particularly true given 
that Westport Innovation’s made-in-B.C. clean engine technology is being used in 35 countries and 19 U.S. cities.  The 
technology is mature and proven, and has earned the company a reputation for innovation and success worldwide.  All 
that is required are the appropriate policies to level the playing field to facilitate the adoption of the technology.


Moreover, B.C. has growing reserves and abundant supplies of natural gas.  The province only stands to gain as fuel 
switching accelerates and the number of natural gas vehicles on North American roads increases.  To date, it is the 
only alternative fuel with measurable market penetration whose use continues to rise.  The increased deployment of 
natural gas vehicles can also pave the way for the possible future development of hydrogen powered-vehicles and 
other renewable fuels.


This paper highlights a number of international examples where Westport Innovations’ technologies are helping to 
reduce emissions in various heavy-duty truck and transit applications.  It also demonstrates a number of cases where 
this technology can be applied within B.C.—at our ports, with transfer fleets and with long-haul truck and urban 
transit fleets—to great effect and benefit.


Westport Innovations is uniquely positioned to help British Columbia take significant and immediate action to reduce 
GHG emissions in the transportation sector.  But this environmental and technological leadership can also translate 
into economic leadership for our province as Westport plays a key role in B.C.`s growing clean tech sector, the third-
largest clean technology cluster in the world.


Westport’s $3.5 million investment in a new 21,000 square-foot LNG Fuel System Assembly Centre in Delta, to 
support the Kenworth Truck Company’s manufacturing facility in Renton, Washington, is the type of investment that 
will help grow green collar jobs and make B.C.’s green economy a reality.  There is a critical opportunity to build on 
this economic advantage.


Westport is pleased to submit this policy paper to the Government of British Columbia.  We would welcome the 
opportunity to work together in a greater way to remove the barriers to natural gas vehicle adoption and advance real 
emissions solutions for the province’s transportation sector.
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Appendices 


OEM Availability for Cummins Westport Engines 
Table Five outlines the current OEM availability of natural gas vehicles utilizing Cummins Westport engines for 
medium-duty, heavy-duty, refuse, shuttle/school/transit bus, street sweeper and yard spotter applications.


North America


OEM Model Segment B Gas Plus B LPG Plus ISL G


Sterling/Freightliner	Truck Setback	113	(Class	7/8) MD/HD	Truck •


American	LaFrance Condor Refuse •


AutoCar WX/WXLL Refuse •


Crane	Carrier LCF Refuse •


Peterbilt 320 Refuse •


Mack TerraPro	Series Refuse •


Blue	Bird Ultra	LF Shuttle •


El	Dorado	National Axess/E-Z	Rider	II/Transmark	RE/XHF Shuttle • •


Freightliner	Custom	Chassis MB-55 Shuttle • •


Optima	Bus AH-28	(CNG	+	Propane) Shuttle • •


Blue	Bird All	American School	Bus •


Thomas	Bus Saf-T	Liner School	Bus •


Elgin Eagle/Broom	Bear/Crosswind Sweeper • •


Allianz	Sweeper 4000 Sweeper • •


Schwarze A7000 Sweeper • •


Tymco Model	600 Sweeper • •


NABI 35	LFW/40	LFW/60	BRT Urban	Bus •


New	Flyer 30	LF/35	LF/40	LF Urban	Bus •


Orion Orion	V	HF/Orion	VII	LF Urban	Bus •


Capacity TJ9000	(LNG),	TJ5000 Yard	Spotter • • •


Ottawa Yard	Spotter • •


Re-Power


Complete	Coach	Works Freightliner	M2	Business	Class MD/HD	Truck •


Fontaine	Modification	Company Freightliner	M2	Business	Class MD/HD	Truck •


Table Five: Cummins Westport OEM Availability
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The British Columbia Trucking Industry
Commercial trucking is a critical component of the provincial and national economy as it facilitates economic activity 
in all other sectors.  At the same time, trucking is a major contributor to the country’s GDP as a stand-alone industrial 
sector.  In terms of its contribution to GDP, it is larger than several other major industrial sectors, and by far the largest 
single contributor among the transportation and warehousing industries.  The trucking industry is a major employer in 
British Columbia. A truck driver is among the province’s leading occupations—there is an ever increasing demand for 
qualified drivers.


According to Statistics Canada data, truck transportation was a $1.67 billion industry in B.C. in 2006.17  The industry 
grew by 42.2% between 1997 and 2006 at an average growth rate of 4.04% per year.  It outperformed the growth 
rate for all other industries combined in B.C., which was 2.88 per cent, and accounted for 1.23% of British Columbia’s 
GDP.  Truck transportation’s share of B.C.’s GDP at 1.23% may not appear impressive at first glance.  However, 
comparing it to other industrial sectors shows that truck transportation’s relative contribution is in fact very significant.


As Figure Nine shows, relative to some of the other major industries in B.C., truck transportation’s share of GDP 
is higher than that of a number of other important sectors, such as coal and metal ore mining, crop and animal 
production (agriculture), and the pulp and paper industry.  Although smaller, it is also comparable to oil and gas 
extraction and provincial and municipal public administration.  It is roughly half the size of forestry and logging 
(2.83%), which is B.C.’s historical economic staple.
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Figure Nine: Selected Industrial Sectors as a Percentage of GDP in B.C., 2006


17 Statistics Canada (2005).  Trucking in Canada 2005 (Report No. 53-222-XIB).  Ottawa: Statistics Canada Transportation Division; Surface and 


Marine Transportation.
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The Province’s Heavy-Duty Vehicle Fleet
British Columbia’s heavy-duty vehicle fleet offers significant opportunities for greenhouse gas, NOx and PM reductions.


There were approximately 19.5 million vehicles in Canada in 2006, and 2.56 million vehicles in British Columbia.18  In 
Canada, the total number of vehicles grew by 2.7% between 2000 and 2006.  In B.C., the number of vehicles grew 
on average by 1.8% a year between 2000 and 2006, peaking at 2.6% in 2006.  On average, B.C. accounted for 
13.1% of the total vehicle population in Canada for those years.


Heavy-duty trucks (GVW of 9,000 kg and up or 20,000 lbs and up) accounted for 1.6% of the total population of 
vehicles in Canada in 2006 and 0.7% in B.C..  These proportions remained more or less constant between 2000 
and 2006.


The number of heavy-duty trucks on average grew at a rate of 3.2% per year in B.C. and 2.8% per year in Canada 
between 2000 and 2006.  Growth reached a maximum of 6.1% in B.C. and 5.5% in Canada in 2006.  British 
Columbia’s heavy-duty truck fleet accounted for 5.3% of Canada’s heavy-duty truck fleet in 2006.19


Figure Ten: Number of Vehicles, 4.5t to 14.9t and 15t+, Canada & B.C., 2000 to 200619


Medium-duty trucks (GVW of 4,500 kg to 9,000 kg or 10,000 lbs to 20,000 lbs) accounted for 2.3% of the total 
population of vehicles in Canada and 4.0% in B.C. in 2006.  While this proportion remained more or less constant in 
Canada, only increasing slightly from 2.2% in 2000, it increased by 1.4% in B.C., up from 2.6% in 2000.


The medium duty truck fleet grew on average at a rate of 9.4% a year in B.C. and 2.2% a year in Canada between 
2000 and 2006.  Growth reached a maximum of 12.1% in B.C. in 2005 before falling slightly to 12.0% in 2006.  
By comparison, it peaked at 5.5% in Canada in 2006.  Consistent with stronger growth rates in B.C., the fleet of 
medium-duty trucks accounted for 23.4% of the Canadian total in 2006, up from 15.5% in 2000.


18 Statistics Canada (2006) Canadian Vehicle Survey (CVS)


19 Statistics Canada: CANSIM using CHASS – Canadian Vehicle Survey, Number of Vehicles up to 4.5 Tonnes by Year of Vehicle Model, Province 


and Territory Annually (Units).  Data compiled by the British Columbia Trucking Association.
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The Age of the Heavy-Duty Vehicle Fleet
In 2006, 16.9% of the B.C.’s heavy-duty truck fleet was less than 2 years old, up from 10.0% in 2000.  While the 
proportion of newer trucks increased, the proportion of older trucks also increased.  In 2006, trucks 16 years or 
older accounted for 27.2% of the heavy-duty truck fleet, up from 22.0% in 2000.  Trucks between the ages of 2 to 5 
years accounted for 16.6% of the heavy-duty truck fleet in 2006, down from 23.5% in 2000.  Similarly, 6 to 10 year 
old trucks and 11 to 15 year old trucks accounted for 21.2% and 18.2% respectively of the fleet in 2006, down from 
26.0%, and 18.5% in 2000.20


Figure Eleven: Truck Fleet by Age, 4.5t to 14.9t and 15t+, British Columbia, 2000 to 200620


The age trend in the medium-duty truck fleet differed from that for the heavy-duty truck fleet. Vehicles less than 2 
years old and between 2 to 5 years old steadily increased as a proportion of the total fleet.  In 2006, their proportion 
increased to 18.5% and 27.4% respectively, up from 12.7% and 22.3% in 2000.  Consistent with the upward trend in 
the proportion of newer medium-duty trucks, the proportion of older trucks declined.  The largest decrease occurred 
in the proportion of 6- to 10-year-old medium-duty trucks, which accounted for 23.8% of the fleet in 2000 and 18.2% 
in 2006.  The proportions of 11- to 15-year-old trucks and trucks 16 years or older were 15.2% (down from 18.0% in 
2000) and 20.8% (down from 23.1% in 2000) of the medium-duty truck fleet in 2006.


In 2006, 72.6% of B.C.’s medium-duty truck fleet was composed of 2003 or older trucks, 28.6% of 1993 or older 
trucks, and 17.8% of 1989 or older trucks.  The heavy-duty truck fleet’s composition was slightly more skewed 
towards older model trucks.  Of the heavy-duty truck fleet, 2003 or older models accounted for 77.8%, 1993 or older 
models for 36.6% and 1989 or older models for 22.6%.  The difference between the two fleets likely reflects the fact 
that heavier trucks have a longer service life and are also kept in service for longer periods of time due to their cost.


20 Statistics Canada: CANSIM using CHASS – Canadian Vehicle Survey, Number of Trucks 4.5 Tonnes to 14.9 Tonnes by Year of Vehicle Model, 


Province and Territory Annually (Units).  Data compiled by the British Columbia Trucking Association.
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British Columbia’s Largest Fleets 
Westport’s immediate market focus is in areas where LNG infrastructure and fuel relationships are established and 
there is an increasing demand for alternative fuel Class-8 vehicles operating from central locations such as ports 
and goods distribution centres.  We target return-to-base fleets or short-haul heavy-duty truck corridors where fuel 
infrastructure can be more easily established and managed.


This table highlights the size of the largest fleets in the province.21  The British Columbia Trucking Association should 
be able to provide clarification as to which of these fleets are return-to-base operations.


Number of Vehicles in Fleet Number of Fleets Number of Vehicles Percent of Fleet Vehicles


1 506 506 4.2


2–5 623 1,932 15.9


6–10 227 1,675 13.8


11–25 138 2,192 18.1


26–50 57 2,011 16.6


51–100 22 1,513 12.5


101–200 7 899 7.4


201–500 2 569 4.7


501–1000 1 841 6.9


TOTAL 1,583 12,138 100


Source: ICB.C. Dataset referenced in Heavy-duty Diesel Vehicle Emissions in Greater Vancouver (2005)


Table Six: Breakdown of Heavy-Duty Fleet Size in British Columbia


21 As per Today’s Trucking 2008 Ranking of the Top 100 Carriers, the largest fleets in B.C. include the Vedder Transportation Group (Abbotsford), 


Shadow Lines Transportation (Langley), Arrow Transportation Systems (Richmond), DCT Chambers (Vernon), Team-Transport Services Ltd. 


(Richmond) and Williams Moving and Storage (Coquitlam).  Complete list available at http://www.todaystrucking.com.
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Acronyms
B.C.UC British Columbia Utilities Commission


CAAP Clean Air Action Plan


CAP Climate Action Plan


CARB California Air Resources Board


CAT Climate Action Team


CNG compressed natural gas


CWI Cummins Westport Inc.


EGR exhaust gas recirculation


EPA U.S. Environmental Protection Agency


GDP gross domestic product


GHG greenhouse gas


GVW gross vehicle weight


HCNG hydrogen-enriched compressed natural gas


HOV high occupancy vehicle


HPDI high-pressure direct injection


LBSI lean-burn spark-ignited


LCA life-cycle assessment


LCNG liquefied and compressed natural gas


LFG landfill gas


LNG liquefied natural gas


MOU memorandum of understanding


NGV natural gas vehicle


NOx nitrogen oxides


NRCAN Natural Resources Canada


OEM original equipment manufacturer


PM particulate matter


PST provincial sales tax


SI spark-ignited


SOx sulphur dioxide


TEU twenty-foot equivalent units


TTW tank-to-wheels


TWC three-way catalyst


ULSD ultra-low sulphur diesel


WTW well-to-wheels
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The BC Energy Plan: A Vision for Clean Energy 
Leadership is British Columbia’s plan to make our 
province energy self-sufficient while taking responsibility 
for our natural environment and climate. The world 
has turned its attention to the critical issue of global 
warming. This plan sets ambitious targets. We will pursue 
them relentlessly as we build a brighter future for B.C. 


The BC Energy Plan sets out a strategy for reducing 
our greenhouse gas emissions and commits to 
unprecedented investments in alternative technology 
based on the work that was undertaken by the 
Alternative Energy Task Force. Most importantly, this 
plan outlines the steps that all of us – including industry, 
environmental agencies, communities and citizens 
– must take to reach these goals for conservation, 
energy efficiency and clean energy so we can arrest the 
growth of greenhouse gases and reduce human impacts 
on the climate. 


As stewards of this province, we have a responsibility 
to manage our natural resources in a way that ensures 
they both meet our needs today and the needs of our 
children and grandchildren. We will all have to think and 
act differently as we develop innovative and sustainable 
solutions to secure a clean and reliable energy supply for 
all British Columbians. 


Our plan will make B.C. energy self-sufficient by 2016. 
To do this, we must maximize our conservation efforts. 
Conservation will reduce pressure on our energy 
supply and result in real savings for those who use less 
energy. Individual actions that reduce our own everyday 
energy consumption will make the difference between 
success and failure. For industry, conservation can lead 
to an effective, productive and significant competitive 
advantage. For communities, it can lead to healthier 
neighbourhoods and lifestyles for all of us.


We are looking at how we can use clean alternative 
energy sources, including bioenergy, geothermal, fuel 
cells, water-powered electricity, solar and wind to meet 
our province’s energy needs. With each of these new 
options comes the opportunity for new job creation in 
areas such as research, development, and production 
of innovative energy and conservation solutions. The 
combination of renewable alternative energy sources 
and conservation will allow us to pursue our potential 
to become a net exporter of clean, renewable energy to 
our Pacific neighbours.


Just as the government’s energy vision of 40 years ago 
led to massive benefits for our province, so will our 
decisions today. The BC Energy Plan will ensure a secure, 
reliable, and affordable energy supply for all British 
Columbians for years to come.


Premier Gordon Campbell


M E S S A g E  F r O M  T h E  P r E M i E r
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The BC Energy Plan: A Vision for Clean Energy 
Leadership is a made-in-B.C. solution to the common 
global challenge of ensuring a secure, reliable supply 
of affordable energy in an environmentally responsible 
way. In the next decade government will balance 
the opportunities and increased prosperity available 
from our natural resources while leading the world in 
sustainable environmental management. 


This energy plan puts us in a leadership role that will 
see the province move to eliminating or offsetting 
greenhouse gas emissions for all new projects in the 
growing electricity sector, end flaring from oil and gas 
producing wells, and put in place a plan to make B.C. 
electricity self-sufficient by 2016. 


In developing this plan, the government met with 
key stakeholders, environmental non-government 
organizations, First Nations, industry representatives and 
others. In all, more than 100 meetings were held with 
a wide range of parties to gather ideas and feedback 
on new policy actions and strategies now contained in 
The BC Energy Plan.


By building on the strong successes of Energy Plan 2002, 
this energy plan will provide secure, affordable energy 
for British Columbia. Today, we reaffirm our commitment 
to public ownership of our BC Hydro assets while 
broadening our supply of available energy. 


We look towards British Columbia’s leading edge 
industries to help develop new, greener generation 
technologies with the support of the new Innovative 
Clean Energy Fund. We’re planning for tomorrow, today. 
Our energy industry creates jobs for British Columbians, 
supports important services for our families, and will  
play an important role in the decade of economic 
growth and environmental sustainability that lies ahead.


The Ministry of Energy, Mines and Petroleum Resources 
is responding to challenges and opportunities by 
delivering innovative, sustainable ways to develop  
British Columbia’s energy resources.


Honourable Richard Neufeld 
Minister of Energy, Mines and Petroleum Resources


M E S S A g E  F r O M  T h E  M i N i S T E r 
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In 2002, the Government of British Columbia launched 
an ambitious plan to invigorate the province’s energy 
sector. Energy for Our Future: A Plan for BC was built 
around four cornerstones: low electricity rates and 
public ownership of BC Hydro; secure, reliable supply; 
more private sector opportunities; and environmental 
responsibility with no nuclear power sources. Today, our 
challenges include a growing energy demand, higher 
prices, climate change and the need for environmental 
sustainability. The BC Energy Plan: A Vision for Clean 
Energy Leadership builds on the successes of the 
government’s 2002 plan and moves forward with new 
policies to meet the challenges and opportunities ahead.


Environmental Leadership
The BC Energy Plan puts British Columbia at the forefront 
of environmental and economic leadership by focusing 
on our key natural strengths and our competitive 
advantages of clean and renewable sources of energy. The 
plan further strengthens our environmental leadership 
through the following key policy actions:


• Zero greenhouse gas emissions from coal fired 
electricity generation.


• All new electricity generation projects will  
have zero net greenhouse gas emissions.


• Zero net greenhouse gas emissions from existing 
thermal generation power plants by 2016. 


• Ensure clean or renewable electricity generation 
continues to account for at least 90 per cent of 
total generation.


• No nuclear power.


• Best coalbed gas practices in 
North America.


• Eliminate all routine flaring 
at oil and gas producing 
wells and production 
facilities by 2016 with an 
interim goal to reduce flaring 
by half (50 per cent) by 2011.


A Strong Commitment to Energy 
Conservation and Efficiency
Conservation is integral to meeting British Columbia’s 
future energy needs. The BC Energy Plan sets ambitious 
conservation targets to reduce the growth in electricity 
used within the province. British Columbia will: 


• Set an ambitious target, to acquire 50 per cent of 
BC Hydro’s incremental resource needs through 
conservation by 2020.  


• Implement energy efficient building  
standards by 2010.


Current per household electricity consumption for 
BC Hydro customers is about 10,000 Kwh per year. 
Achieving this conservation target will see electricity use 
per household decline to approximately 9,000 Kwh per 
year by 2020.


T h E  B C  E N E r g y  P L A N  h i g h L i g h T S


British Columbia’s current electricity supply 
resources are 90 per cent clean and  


new electricity generation plants will have  
zero net greenhouse gas emissions.
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Energy Security
The Government of British Columbia is taking action 
to ensure that the energy needs of British Columbians 
continue to be met now and into the future. As part of 
ensuring our energy security, The BC Energy Plan sets 
the following key policy actions:


• Maintain public ownership of BC Hydro and the  
BC Transmission Corporation.


• Maintain our competitive electricity rate advantage.


• Achieve electricity self-sufficiency by 2016.


• Make small power part of the solution through a 
set purchase price for electricity generated from 
projects up to 10 megawatts.


• Explore value-added opportunities in the oil and 
gas industry by examining the viability of a new 
petroleum refinery and petrochemical industry.


• Be among the most competitive oil and gas 
jurisdictions in North America.


• BC Hydro and the Province will enter into initial 
discussions with First Nations, the Province 
of Alberta and communities to discuss Site 
C to ensure that communications regarding 
the potential project and the processes being 
followed are well known. 


investing in innovation
British Columbia has a proven track record in bringing 
ideas and innovation to the energy sector. From our 
leadership and experience in harnessing our hydro 
resources to produce electricity, to our groundbreaking 
work in hydrogen and fuel cell technology, British 
Columbia has always met its future energy challenges 
by developing new, improved and sustainable solutions. 
To support future innovation and to help bridge the gap 
experienced in bringing innovations through the pre-
commercial stage to market, government will: 


• Establish an Innovative Clean Energy Fund  
of $25 million.


• Implement the BC Bioenergy Strategy to take 
full advantage of B.C.’s abundant sources of 
renewable energy. 


• Generate electricity from mountain pine beetle 
wood by turning wood waste into energy. 
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E N E r g y  C O N S E r v A T i O N  A N d  E F F i C i E N C y


Ambitious Energy Conservation 
and Efficiency Targets
The more energy that is conserved, the fewer new 
sources of supply we will require in the future. That is 
why British Columbia is setting new conservation targets 
to reduce growth in electricity demand. 


Inefficient use of energy leads to higher costs and many 
environmental and security of supply problems.


Conservation Target
The BC Energy Plan sets an ambitious conservation 


target, to acquire 50 per cent of BC Hydro’s 
incremental resource needs through conservation 
by 2020. This will require building on the “culture 
of conservation” that British Columbians have 
embraced in recent years. 


The plan confirms action on the part of 
government to complement these conservation 
targets by working closely with BC Hydro and 
other utilities to research, develop, and implement 
best practices in conservation and energy 
efficiency and to increase public awareness. In 
addition, the plan supports utilities in British 
Columbia and the BC Utilities Commission 
pursuing all cost effective and competitive 
demand side management programs. Utilities 
are also encouraged to explore and develop rate 
designs to encourage efficiency, conservation and 
the development of renewable energy. 


Future energy efficiency and conservation initiatives  
will include:


•  Continuing to remove barriers that prevent customers 
from reducing their consumption.


•  Building upon efforts to educate customers about 
the choices they can make today with respect to the 
amount of electricity they consume.


•  Exploring new rate structures to identify opportunities 
to use rates as a mechanism to motivate customers 
either to use less electricity or use less at specific times.


•  Employing new rate structures to help customers 
implement new energy efficient products and 
technologies and provide them with useful 
information about their electricity consumption to 
allow them to make informed choices.


•  Advancing ongoing efforts to develop energy-efficient 
products and practices through regulations, codes and 
standards.


P O L i C y  A C T i O N S 


C O M M i T M E N T  T O  C O N S E r vAT i O N


• Set an ambitious conservation target, 
to acquire 50 per cent of BC hydro’s 
incremental resource needs through 
conservation by 2020.


• Ensure a coordinated approach to 
conservation and efficiency is actively 
pursued in British Columbia.


• Encourage utilities to pursue cost effective 
and competitive demand side management 
opportunities.


•  Explore with B.C. utilities new rate 
structures that encourage energy efficiency 
and conservation.


The average household uses about 10,000 
kilowatt-hours of electricity per year.
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implement Energy Efficiency Standards  
for Buildings by 2010
British Columbia implemented Energy Efficient Buildings:  
A Plan for BC in 2005 to address specific barriers to energy 
efficiency in our building stock through a number of 
voluntary policy and market measures. This plan has 
seen a variety of successes including smart metering 
pilot projects, energy performance measurement and 
labelling, and increased use of Energy Star appliances. 
In 2005, B.C. received a two year, $11 million federal 
contribution from the Climate Change Opportunities 
Envelope to support implementation of this plan.


Working together industry, local governments, other 
stakeholders and the provincial government will 
determine and implement cost effective energy efficiency 
standards for new buildings by 2010. Regulated standards 
for buildings are a central component of energy efficiency 
programs in leading jurisdictions throughout the world.


The BC Energy Plan supports reducing consumption 
by raising awareness and enhancing the efforts of 
utilities, local governments and building industry 
partners in British Columbia toward conservation and 
energy efficiency.


Aggressive Public Sector Building Plan 
The design and retrofit of buildings and their 
surrounding landscapes offer us an important means to 
achieve our goal of making the government of British 
Columbia carbon neutral by 2010, and promoting Pacific 
Green universities, colleges, hospitals, schools, prisons, 
ferries, ports and airports.


British Columbia communities are already recognized 
leaders in innovative design practices. We know how to 
build smarter, faster and smaller. We know how to increase 
densities, reduce building costs and create new positive 
benefits for our environment. We know how to improve 
air quality, reduce energy consumption and make wise 
use of other resources, and how to make our landscapes 
and buildings healthy places for living, working and 
learning. We know how to make it affordable.


Government will set the following ambitious goals 
for all publicly funded buildings and landscapes and 
ask the Climate Action Team to determine the most 
credible, aggressive and economically viable options  
for achieving them:


•  Require integrated environmental design to achieve 
the highest standards for greenhouse gas emission 
reductions, water conservation and other building 
performance results such as a certified standard.


•  Supply green, healthy workspaces for all public  
service employees.


•  Capture the productivity benefits for 
people who live and work in publicly 
funded buildings such as reduced 
illnesses, less absenteeism, and a 
better learning environment. 


•  Aim not only for the lowest 
impact, but also for restoration 
of the ecological features of the 
surrounding landscapes.


Gigawatt = 1,000,000 kilowatts 
Kilowatt = amount of power to light ten 


100-watt incandescent light bulbs.
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Community Action on Energy Efficiency
British Columbia is working in partnership with local 
governments to encourage energy conservation at 
the community level through the Community Action 
on Energy Efficiency Program. The program promotes 
energy efficiency and community energy planning 
projects, providing direct policy and technical support to 
local governments through a partnership with the Fraser 
Basin Council. A total of 29 communities are participating 
in the program and this plan calls for an increase in the 
level of participation and expansion of the program to 
include transportation actions. The Community Action 
on Energy Efficiency Program is a collaboration among 
the provincial ministries of Energy, Mines and Petroleum 
Resources, Environment, and Community Services, 
Natural Resources Canada, the Fraser Basin Council, 
Community Energy Association, BC Hydro, FortisBC, 
Terasen Gas, and the Union of BC Municipalities. 


Leading the Way to a Future with green 
Buildings and green Cities
British Columbia has taken a leadership role in the 
development of green buildings. Through the Green 
Buildings BC Program, the province is working to reduce 
the environmental impact of government buildings by 
increasing energy and water efficiency and reducing 
greenhouse gas emissions. Through this program, and 
the Energy Efficient Buildings Strategy that establishes 
energy efficiency targets for all types of buildings, the 
province is inviting businesses, local governments and 
all British Columbians to do their part to increase energy 
efficiency and reduce greenhouse gas emissions. 


The Green Cities Project sets a number of strategies to 
make our communities greener, healthier and more 
vibrant places to live. British Columbia communities are 
already recognized leaders in innovative sustainability 
practices, and the Green Cities Project will provide them 
with additional resources to improve air quality, reduce 
energy consumption and encourage British Columbians 
to get out and enjoy the outdoors. With the Green Cities 
Project, the provincial government will:


•  Provide $10 million a year over four years for the 
new LocalMotion Fund, which will cost share capital 
projects on a 50/50 basis with municipal governments 
to build bike paths, walkways, greenways and improve 
accessibility for people with disabilities.


•  Establish a new Green City Awards program to 
encourage the development and exchange of 
best practices by communities, with the awards 
presented annually at the Union of British Columbia 
Municipalities convention.


•  Set new financial incentives to help local governments 
shift to hybrid vehicle fleets and help retrofit diesel 
vehicles.


•  Commit to making new investments in expanded 
rapid transit, support for fuel cell vehicles and  
other innovations.


E N E r g y  C O N S E r v A T i O N  A N d  E F F i C i E N C y
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industrial Energy Efficiency Program 
Government will establish an Industrial Energy Efficiency 
Program for British Columbia to address challenges and 
issues faced by the B.C. industrial sector and support the 
Canada wide industrial energy efficiency initiatives. The 
program will encourage industry driven investments 
in energy efficient technologies and processes; reduce 
emissions and greenhouse gases; promote self generation 
of power; and reduce funding barriers that discourage 
energy efficiency in the industrial sector. Some specific 
strategies include developing a results based pilot 
program with industry to improve energy efficiency  
and reduce overall power consumption and promote  
the generation of renewable energy within the  
industrial sector. 


The 2010 Olympic and Paralympics games: 
Sustainability in Action 
In 2010 Vancouver and Whistler will host the Winter 
Olympic and Paralympic Games. The 2010 Olympic 
Games are the first that have been organized based 
on the principles of sustainability.


All new buildings for the Olympics will be designed 
and built to conserve both water and materials, 
minimize waste, maximize air quality, protect 
surrounding areas and continue to provide 
environmental and community benefits over their 
lifetimes. Existing venues will be upgraded to 
showcase energy conservation and efficiency and 
demonstrate the use of alternative heating/cooling 
technologies. Wherever possible, renewable energy 
sources such as wind, solar, micro hydro, and 
geothermal energy will be used to power and heat 
all Games facilities.


Transportation for the 2010 Games will be based 
on public transit. This system – which will tie 


event tickets to transit use – will help 
reduce traffic congestion, minimize 


local air pollution and limit 
greenhouse gas emissions. 


P O L i C y  A C T i O N S 


B u i L d i N g  S TA N d A r d S ,
C O M M u N i T y  A C T i O N  A N d 
i N d u S T r i A L  E F F i C i E N C y


• Implement Energy Efficiency Standards for 
Buildings by 2010.


• Undertake a pilot project for energy performance 
labelling of homes and buildings in coordination 
with local and federal governments, First Nations 
and industry associations.


• New provincial public sector buildings will be 
required to integrate environmental design to 
achieve the highest standards for greenhouse 
gas emission reductions, water conservation and 
other building performance results such as a 
certified standard. 


• Develop an Industrial Energy Efficiency Program 
for British Columbia to address specific challenges 
faced by British Columbia’s industrial sector. 


• Increase the participation of local governments 
in the Community Action on Energy Efficiency 
Program and expand the First Nations and 
Remote Community Clean Energy Program.
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Electricity Security 
Electricity, while often taken for granted, is the lifeblood 
of our modern economy and key to our entire way of 
life. Fortunately, British Columbia has been blessed with 
an abundant supply of clean, affordable and renewable 
electricity. But today, as British Columbia’s population has 
grown, so too has our demand for electricity. We are now 
dependent on other jurisdictions for up to 10 per cent 


of our electricity supply. BC Hydro estimates demand 
for electricity to grow by up to 45 per cent over the 
next 20 years. 


We must address this ever increasing demand to 
maintain our secure supply of electricity and the 
competitive advantage in electricity rates that all 
British Columbians have enjoyed for the last 20 
years. There are no simple solutions or answers. We 
have an obligation to future generations to chart 
a course that will ensure a secure, environmentally 
and socially responsible electricity supply. 


To close this electricity gap, and for our province 
to become electricity self-sufficient, will require 
an innovative electricity industry and the 
real commitment of all British Columbians to 
conservation and energy efficiency. 


The New relationship and Electricity
The Government of British Columbia is working with First 
Nations to restore, revitalize and strengthen First Nations 
communities. The goal is to build strong and healthy 
relationships with First Nations people guided by the 
principles of trust and collaboration. First Nations share 
many of the concerns of other British Columbians in 
how the development of energy resources may impact 
as well as benefit their communities. In addition, First 
Nations have concerns with regard to the recognition 
and respect of Aboriginal rights and title. 


By focusing on building partnerships between First 
Nations, industry and government, tangible social and 
economic benefits will flow to First Nations communities 
across the province and assist in eliminating the 
gap between First Nations people and other British 
Columbians. 


Government is working every day to ensure that 
energy resource management includes First Nations’ 
interests, knowledge and values. By continuing to 
engage First Nations in energy related issues, we have 
the opportunity to share information and look for 
opportunities to facilitate First Nations’ employment and 
participation in the electricity sectors to ensure that First 
Nations people benefit from the continued growth and 
development of British Columbia’s resources. The BC 
Energy Plan provides British Columbia with a blueprint 
for facing the many energy challenges and opportunities 
that lay ahead. It provides an opportunity to build on 
First Nations success stories such as:


•  First Nations involvement in independent power 
projects, such as the Squamish First Nation’s 
participation in the Furry Creek and Ashlu hydro 
projects.


E L E C T r i C i T y


P O L i C y  A C T i O N S 


S E L F - S u F F i C i E N C y  By  2 0 1 6 


• Ensure self-sufficiency to meet electricity 
needs, including “insurance.”


• Establish a standing offer for clean 
electricity projects up to 10 megawatts.


• The BC Transmission Corporation is to 
ensure that British Columbia’s transmission 
technology and infrastructure remains at 
the leading edge and has the capacity to 
deliver power efficiently and reliably to 
meet growing demand.


• Ensure adequate transmission system 
capacity by developing and implementing 
a transmission congestion relief policy. 


• Ensure that the province remains 
consistent with North American 
transmission reliability standards.


British Columbia benefits from  
the public ownership of BC Hydro and  


the BC Transmission Corporation.
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B C  h y d r O ’ S  N E T  M E T E r i N g 
P r O g r A M :  P E O P L E 
P r O d u C i N g  P O W E r


BC Hydro’s Net Metering Program was 
established as a result of Energy Plan 2002. 
It is designed for customers with small 
generating facilities, who may sometimes 
generate more electricity than they require 
for their own use. A net metering customer’s 
electricity meter will run backwards when 
they produce more electricity than they 
consume and run forward when they 
produce less than they consume. 


The customer is only billed for their 
“net consumption”; the total amount of 
electricity used minus the total produced. 


Net metering allows customers to 
lower their environmental impact and 
take responsibility for their own power 
production. It helps to move the province 
towards electricity self-sufficiency and 
expands clean electricity generation, 
making B.C.’s electricity supply more 
environmentally sustainable.


•  Almost $4 million will flow to approximately 10  
First Nations communities across British Columbia  
to support the implementation of Community Energy 
Action Plans as part of the First Nation and Remote 
Community Clean Energy Program.


•  The China Creek independent power project  
was developed by the Hupacasath First Nation  
on Vancouver Island. 


Achieve Electricity Self-Sufficiency by 2016
Achieving electricity self-sufficiency is fundamental to 
our future energy security and will allow our province 
to achieve a reliable, clean and affordable supply 
of electricity. It also represents a lasting legacy for 
future generations of British Columbians. That’s why 
government has committed that British Columbia will be 
electricity self-sufficient within the decade ahead.


Through The BC Energy Plan, government will set 
policies to guide BC Hydro in producing and acquiring 
enough electricity in advance of future need. However, 
electricity generation and transmission infrastructure 
require long lead times. This means that over the next 
two decades, BC Hydro must acquire an additional 
supply of “insurance power” beyond the projected 
increases in demand to minimize the risk and 
implications of having to rely on electricity imports.


Small Power Standing Offer
Achieving electricity self-sufficiency in British Columbia 
will require a range of new power sources to be brought 
on line. To help make this happen, this policy will direct 
BC Hydro to establish a Standing Offer Program with 
no quota to encourage small and clean electricity 
producers. Under the Standing Offer Program, BC Hydro 
will purchase directly from suppliers at a set price. 


Eligible projects must be less than 10 megawatts in size 
and be clean electricity or high efficiency electricity 
cogeneration. The price offered in the standing offer 
contract would be based on the prices paid in the most 
recent BC Hydro energy call. This will provide small 
electricity suppliers with more certainty, bring small 
power projects into the system more quickly, and help 
achieve government’s goal of maintaining a secure 
electricity supply. As well, BC Hydro will offer the same 
price to those in BC Hydro’s Net Metering Program who 
have a surplus of generation at the end of the year. 


Ensuring a reliable  
Transmission Network 
An important part of meeting the goal of self-sufficiency 
is ensuring a reliable transmission infrastructure is in place 
as additional power is brought on line. Transmission is a 
critical part of the solution as often new clean sources 
of electricity are located away from where the demand 
is. In addition, transmission investment is required to 
support economic growth in the province and must be 
planned and started in anticipation of future electricity 
needs given the long lead times required for transmission 
development. New and upgraded transmission 
infrastructure will be required to avoid congestion and 
to efficiently move the electricity across the entire power 
grid. Because our transmission system is part of a much 
larger, interconnected grid, we need to work with other 
jurisdictions to maximize the benefit of interconnection, 
remain consistent with evolving North American reliability 
standards, and ensure British Columbia’s infrastructure 
remains capable of meeting customer needs. 
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In order for British Columbia to ensure the development 
of a secure and reliable supply of electricity, The BC 
Energy Plan provides policy direction to the BC Trans-
mission Corporation to ensure that our transmission 
technology and infrastructure remains at the leading 
edge and has the capacity to deliver power efficiently 
and reliably to meet growing demand. This will include 
ensuring there is adequate transmission capacity, ongo-
ing investments in technology and infrastructure and 
remaining consistent with evolving North American 
reliability standards. 


BC Transmission Corporation innovation  
and Technology
As the manager of a complex and high-value transmis-
sion grid, BC Transmission Corporation is introducing 
technology innovations that provide improvements to the 
performance of the system and allow for a greater utiliza-
tion of existing assets, ensuring B.C. continues to benefit 
from one of the most advanced energy networks in the 
world. BC Transmission Corporation’s innovation program 
focuses on increasing the power transfer capability of 
existing assets, extending the life of assets and improving 
system reliability and security. Initiatives include:


• System Control Centre Modernization Project: This 
project is consolidating system operations into a 
new control center and backup site and upgrading 
operating technologies with a modern management 
system that includes enhancements to existing 
applications to ensure the electric grid is operating 
reliably and efficiently. The backup site will take over 
complete operation of the electric grid if the main site 
is unavailable.


• Real-Time Phasors: British Columbia is among the first 
North American jurisdictions to incorporate phasor 
measurement into control centre operations. Phasors 
are highly accurate voltage, current and phase angle 
“snapshots” of the real-time state of the transmission 
system that enable system operators to monitor system 
conditions and identify any impending problems.


• Real-Time Rating: This is a temperature monitoring 
system which enables the operation of two 500 kilovolt 
submarine cable circuits at maximum capacity without 
overloading. The resulting increase in capacity is 
estimated to be up to 10 per cent, saving millions  
of dollars.


• Electronic Temperature Monitor Upgrades for Station 
Transformers: In this program, existing mechanical 
temperature monitors will be replaced with newer, 
more accurate electronic monitors on station 
transformers that allow transformers to operate to 
maximum capacity without overheating. In addition to 
improving performance, BC Transmission Corporation 
will realize reduced maintenance costs as the monitors 
are “self-checking.”


• Life Extension of Transmission Towers: BC Transmission 
Corporation maintains over 22,000 steel lattice 
towers and is applying a special composite corrosion 
protection coating to some existing steel towers to 
extend their life by about 25 years.


E L E C T r i C i T y
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Public Ownership
Public Ownership of BC hydro and the  
BC Transmission Corporation
BC Hydro and the BC Transmission Corporation are 
publicly-owned crown corporations and will remain that 
way now and into the future. BC Hydro is responsible for 
generating, purchasing and distributing electricity. The 
BC Transmission Corporation operates, maintains, and 
plans BC Hydro’s transmission assets and is responsible 
for providing fair, open access to the power grid for all 
customers. Both crowns are subject to the review and 
approvals of the independent regulator, the BC Utilities 
Commission. 


BC Hydro owns the heritage assets, which include 
historic electricity facilities such as those on the Peace 
and Columbia Rivers that provide a secure, reliable 
supply of low-cost power for British Columbians. These 
heritage assets require maintenance and upgrades 
over time to ensure they continue to operate reliably 
and efficiently. Potential improvements to these assets, 
such as capacity additions at the Mica and Revelstoke 
generating stations, can make important contributions 
for the benefit of British Columbians.


Confirming the heritage Contract  
in Perpetuity
Under the 2002 Energy Plan, a legislated heritage 
contract was established for an initial term of 10 years to 
ensure BC Hydro customers benefit from its existing low-
cost resources. With The BC Energy Plan, government 
confirms the heritage contract in perpetuity to ensure 
ratepayers will continue to receive the benefits of this 
low-cost electricity for generations to come.


British Columbia’s Leadership  
in Clean Energy
The BC Energy Plan will continue to ensure British 
Columbia has an environmentally and socially 
responsible electricity supply with a focus on 
conservation and energy efficiency.


British Columbia is already a world leader in the use 
of clean and renewable electricity, due in part to the 
foresight of previous generations who built our province’s 
hydroelectric dams. These dams - now British Columbians’ 
‘heritage assets’ - today help us to enjoy 90 per cent clean 
electricity, one of the highest levels in North America. 


All New Electricity generation Projects Will 
have Zero Net greenhouse gas Emissions
The B.C. government is a leader in North America 
when it comes to environmental standards. While 
British Columbia is a province rich in energy 
resources such as hydro electricity, natural gas 
and coal, the use of these resources needs to 
be balanced through effective use, preserving 
our environmental standards, while upholding 
our quality of life for generations to come. The 
government has made a commitment that all new 
electricity generation projects developed in British 
Columbia and connected to the grid will have zero 
net greenhouse gas emissions. In addition, any 
new electricity generated from coal must meet 
the more stringent standard of zero greenhouse 
gas emissions. 


P O L i C y  A C T i O N S 


P u B L i C  O W N E r S h i P 


• Continue public ownership of BC Hydro and 
its heritage assets, and the BC Transmission 
Corporation.


• Establish the existing heritage contract in 
perpetuity.


• Invest in upgrading and maintaining 
the heritage asset power plants and the 
transmission lines to retain the ongoing 
competitive advantage these assets provide 
to the province.
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Zero Net greenhouse gas Emissions from 
Existing Thermal generation Power Plants 
by 2016
Setting a requirement for zero net emissions over this 


time period encourages power producers to invest in 
new or upgraded technology. For existing plants the 
government will set policy around reaching zero 
net emissions through carbon offsets from other 
activities in British Columbia. It clearly signals the 
government’s intention to continue to have one 
of the lowest greenhouse gas emission electricity 
sectors in the world.


Ensure Clean or renewable Electricity 
generation Continues to Account For at Least 
90 per cent of Total generation
Currently in B.C., 90 per cent of electricity is from clean 
or renewable resources. The BC Energy Plan commits to 
maintaining this high standard which places us among 
the top jurisdictions in the world. Clean or renewable 
resources include sources of energy that are constantly 
renewed by natural processes, such as water power, 
solar energy, wind energy, tidal energy, geothermal 
energy, wood residue energy, and energy from organic 
municipal waste.


 Zero greenhouse gas Emissions from Coal 
The government is committed to ensuring that British 
Columbia’s electricity sector remains one of the cleanest 
in the world and will allow coal as a resource for electricity 


generation when it can reach zero greenhouse 
gas emissions. Clean-coal technology with 


carbon sequestration is expected to become 
commercially available in the next decade. 


Therefore, the province will require zero 
greenhouse gas emissions from any coal 
thermal electricity facilities which can be 
met through capture and sequestration 
technology. British Columbia is the first 
Canadian jurisdiction to commit to 


using only clean coal technology for any 
electricity generated from coal.  


P O L i C y  A C T i O N S 


r E d u C i N g  g r E E N h O u S E  g A S
E M i S S i O N S  F r O M  E L E C T r i C i T y 


• All new electricity generation projects will 
have zero net greenhouse gas emissions.


• Zero net greenhouse gas emissions from 
existing thermal generation power plants 
by 2016.


• Require zero greenhouse gas emissions 
from any coal thermal electricity facilities.


• Ensure clean or renewable electricity 
generation continues to account for at least 
90 per cent of total generation.


• Government supports BC Hydro’s proposal 
to replace the firm energy supply from the 
Burrard Thermal plant with other resources. 
BC Hydro may choose to retain Burrard for 
capacity purposes after 2014.


• No nuclear power.


E L E C T r i C i T y
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C A r B O N  O F F S E T S  A N d 
h O W  T h E y  r E d u C E 
E M i S S i O N S


A carbon offset is an action taken directly, 
outside of normal operations, which results 
in reduced greenhouse gas emissions or 
removal of greenhouse gases from the 
atmosphere. Here’s how it works: if a 
project adds greenhouse gases to the 
atmosphere, it can effectively subtract 
them by purchasing carbon offsets which 
are reductions from another activity. 
Government regulations to reduce 
greenhouse gases, including offsets, 
demonstrate leadership on climate  
change and support a move to clean  
and renewable energy.


Burrard Thermal generating Station 
A decision regarding the Burrard Thermal Natural Gas 
Generating Station is another action that is related to 
environmentally responsible electricity generation in 
British Columbia. 


Even though it could generate electricity from Burrard 
Thermal, BC Hydro imports power primarily because 
the plant is outdated, inefficient and costly to run. 
However, Burrard Thermal still provides significant 
benefits to BC Hydro as it acts as a “battery” close to 
the Lower Mainland, and provides extra capacity or 
“reliability insurance” for the province’s electricity supply. 
It also provides transmission system benefits that would 
otherwise have to be supplied through the addition of 
new equipment at Lower Mainland sub-stations.


By 2014, BC Hydro plans to have firm electricity to 
replace what would have been produced at the plant. 
Government supports BC Hydro’s proposal to replace 
the firm energy supply from Burrard Thermal with other 
resources by 2014. However, BC Hydro may choose to 
retain the plant for “reliability insurance” should  
the need arise.


No Nuclear Power 
As first outlined in Energy Plan 
2002, government will not allow 
production of nuclear power in 
British Columbia.


Benefits to British Columbians
Clean or renewable electricity comes from sources 
that replenish over a reasonable time or have minimal 
environmental impacts. Today, demand for economically 
viable, clean, renewable and alternative energy is 
growing along with the world’s population and 
economies. Consumers are looking for power that is 
not only affordable but creates minimal environmental 
impacts. Fortunately, British Columbia has abundant 
hydroelectric resources, and plenty of other potential 
energy sources.


Maintain our Electricity Competitive 
Advantage
British Columbians require a secure, reliable supply of 
competitively priced electricity now and in the future. 
Competitively priced power is also an incentive for 
investors to locate in British Columbia. It provides an 
advantage over other jurisdictions and helps sustain 
economic growth. We are fortunate that historic 
investments in hydroelectric assets provide electricity 
that is readily available, reliable, clean and inexpensive. 
By ensuring public ownership of BC Hydro, the heritage 


assets and the BC Transmission Corporation and 
confirming the heritage contract in perpetuity, we 


will ensure that ratepayers continue to receive 
the benefits of this low cost generation. Due 
to load growth and aging infrastructure, new 
investments will be required. Investments in 
maintenance and in some cases expansions 
can be a cost effective way to meet growth 


and reduce future rate increases. 
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British Columbia must look for new, innovative ways to 
stay competitive. New technologies must be identified 
and nurtured, from both new and existing industries. 
By diversifying and strengthening our energy sector 
through the development of new and alternative energy 
sources, we can help ensure the province’s economy 
remains vibrant for years to come. 


Ensure Electricity is Secured at  
Competitive Prices
One practical way to keep rates down is to ensure 
utilities have effective processes for securing 
competitively priced power. As part of The BC 
Energy Plan, government will work with BC Hydro 
and parties involved to continue to improve the Call 
for Tender process for acquiring new generation. 
Fair treatment of both buyers and sellers of 
electricity will facilitate a robust and competitive 
procurement process. Government and BC Hydro 
will also look for ways to further recognize the value 
of intermittent resources, such as run-of- river and 
wind, in the acquisition process – which means 
that BC Hydro will examine ways to value separate 
projects together to increase the amount of firm 
energy calculated from the resources.


rates Kept Low Through Powerex  
Trading of Electricity
Profits from electricity trade also contribute to keeping 
our electricity rates competitive. BC Hydro, through 
its subsidiary, Powerex, buys and sells electricity when 
it is advantageous to British Columbia’s ratepayers. 
Government will continue to support capitalizing on 
electricity trading opportunities and will continue to 
allocate trade revenue to BC Hydro ratepayers to keep 
electricity rates low for all British Columbians.


BC utilities Commissions’ role in Social and 
Environmental Costs and Benefits
The BC Energy Plan clarifies that social, economic 
and environmental costs are important for ensuring 
a suitable electricity supply in British Columbia. 
Government will review the BC Utilities Commissions’ 
role in considering social, environmental and economic 
costs and benefits, and will determine how best to 
ensure these are appropriately considered within the 
regulatory framework. 


Government will establish a $25 million 
Innovative Clean Energy Fund.


E L E C T r i C i T y


P O L i C y  A C T i O N S 


B E N E F i T S  T O
B r i T i S h  C O L u M B i A N S


• Review BC Utilities Commissions’ role in 
considering social and environmental costs 
and benefits.


• Ensure the procurement of electricity 
appropriately recognizes the value of 
aggregated intermittent resources.


• Work with BC Hydro and parties involved 
to continue to improve the procurement 
process for electricity.


• Pursue Government and BC Hydro’s planned 
Remote Community Electrification Program 
to expand or take over electricity service to 
remote communities in British Columbia.


• Ensure BC Hydro considers alternative 
electricity sources and energy efficiency 
measures in its energy planning for remote 
communities.
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Electricity in the remote community of 
Atlin in northwestern British Columbia is 
currently supplied by diesel generators.
The First Nations and Remote Community 
Clean Energy Program is bringing clean 
power to Atlin.


The Taku Land Corporation, solely owned 
by the Taku River Tlingit First Nation will 
construct a two megawatt run-of-river 
hydroelectric project on Pine Creek, 
generating local economic benefits and 
providing clean power for Atlin. The Taku 
Land Corporation has entered into a 25 
year Electricity Purchase Agreement with 
BC Hydro to supply electricity from the 
project to Atlin’s grid. Over the course of 
the agreement, this will reduce greenhouse 
gas emissions by up to 150,000 tonnes as 
the town’s diesel generators stand by. 


The province is contributing $1.4 million 
to this $10 million project. This is the 
first payment from a $3.9 million federal 
contribution to British Columbia’s First 
Nations and Remote Community Clean 
Energy Program. Criteria for federal funding 
included demonstrating greenhouse gas 
emissions reductions, cost-effectiveness, 
and partnerships with communities  
and industry. 


Bring Clean Power to Communities
British Columbia’s electricity industry supports thousands 
of well-paying jobs, helps drive the economy and 
provides revenues to sustain public services. British 
Columbia’s electricity industry already fosters economic 
development by implementing cost effective and 
reliable energy solutions in communities around the 
province. However, British Columbia covers almost one 
million square kilometres and electrification does not 
extend to all parts of our vast province.


Government and BC Hydro have established First Nation 
and remote community energy programs to implement 


alternative energy, energy efficiency, conservation and 
skills training solutions in a number of communities.  
The program focuses on expanding electrification 
services to as many as 50 remote and First Nations 
communities in British Columbia, enabling them to share 
in the benefits of a stable and secure supply of electricity. 
Government will put the policy framework in place and 
BC Hydro will implement the program over the next 
10 years. The Innovative Clean Energy Fund can also 
support technological advancements to address the 
issue of providing a clean and secure supply of electricity 
to remote communities.


2006 Average residential Electricity Price
Price (Canadian cents per kilowatt hour)


Source:  Hydro Quebec comparison of Electricity Prices in Major North American Cities, April 2006
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innovative Clean Energy Fund 
British Columbia’s increasing energy requirements and our 
ambitious greenhouse gas emission reduction and clean 
energy targets require greater investment and innovation 
in the area of alternative energy by both the public and 
private sector.


To lead this effort, the government will establish an 
Innovative Clean Energy Fund of $25 million to help 


promising clean power technology projects succeed.  
The fund will be established through a small charge 
on energy utilities. The Minister of Energy, Mines and 
Petroleum Resources will consult with the energy 
utilities on the implementation of this charge.


Proponents of projects that will be supported 
through the fund will be encouraged to seek 
additional contributions from other sources. 
Government’s new Innovative Clean Energy Fund 
will help make British Columbia a world leader in 
alternative energy and power technology. It will solve 
some of B.C.’s pressing energy challenges, protect 
our environment, help grow the economy, position 
the province as the place international customers 
turn to for key energy and environmental solutions, 
and assist B.C. based companies to showcase their 
products to world wide markets.


Following the advice of the Premier’s Technology 
Council and the Alternative Energy and Power 
Technology Task Force, the fund will focus strictly on 
projects that:


• Address specific British Columbia energy and 
environmental problems that have been identified 
by government.


• Showcase B.C. technologies that have a strong potential 
for international market demand in other jurisdictions 
because they solve problems that exist both in B.C. and 
other jurisdictions.


• Support pre-commercial energy technology that is  
new, or commercial technologies not currently used  
in British Columbia.


• Demonstrate commercial success for new energy 
technologies.


Some problems that the fund could focus on include: 


• Developing reliable power solutions for remote 
communities-particularly helping First Nations 
communities reduce their reliance on diesel  
generation for electricity.


• Advance conservation technologies to commercial 
application.


• Finding ways to convert vehicles to cleaner  
alternative fuels.


• Increasing the efficiency of power transmission  
through future grid technologies.


• Expanding the opportunities to generate power using 
alternative fuels (e.g.mountain pine beetle wood).


A L T E r N A T i v E  E N E r g y


Government will work with other agencies to 
maximize opportunities to develop, deploy 


and export British Columbia clean and 
alternative energy technologies.


P O L i C y  A C T i O N S 


i N v E S T i N g  i N  i N N O v A T i O N


• Establish the Innovative Clean Energy 
Fund to support the development of clean 
power and energy efficiency technologies 
in the electricity, alternative energy, 
transportation and oil and gas sectors. 


• Implement a provincial Bioenergy Strategy 
which will build upon British Columbia’s 
natural bioenergy resource advantages.


• Issue an expression of interest followed 
by a call for proposals for electricity from 
sawmill residues, logging debris and 
beetle-killed timber to help mitigate 
impacts from the provincial mountain  
pine beetle infestation.
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The British Columbia Bioenergy 
Strategy: growing Our Natural 
Energy Advantage
Currently, British Columbia is leading Canada in the use 
of biomass for energy. The province has 50 per cent of 
Canada’s biomass electricity generating capacity. In 2005, 
British Columbia’s forest industry self-generated the 
equivalent of $150 million in electricity and roughly  
$1.5 billion in the form of heat energy. The use of 
biomass has displaced some natural gas consumption 
in the pulp and paper sector. The British Columbia 
wood pellet industry also enjoys a one-sixth share of 
the growing European Union market for bioenergy 
feedstock. The province will shortly release a bioenergy 
strategy that will build upon British Columbia’s natural 
bioenergy resource advantages, industry capabilities and 
academic strength to establish British Columbia as  
a world leader in bioenergy development. 


British Columbia’s plan is to lead the bioeconomy in 
Western Canada with a strong and sustainable bioenergy 
sector. This vision is built on two guiding principles:


• Competitive, diversified forest and agriculture sectors.


• Strengthening regions and communities.


The provincial Bioenergy Strategy is aimed at:


• Enhancing British Columbia’s ability to become 
electricity self-sufficient.


• Fostering the development of a sustainable  
bioenergy sector.


• Creating new jobs.


• Supporting improvements in air quality.
• Promoting opportunities to create power from 


mountain pine beetle-impacted timber.
• Positioning British Columbia for world leadership in 


the development and commercial adoption of wood 
energy technology.


• Advancing innovative solutions to agricultural and 
other waste management challenges.


• Encouraging diversification in the forestry and 
agriculture industries.


• Producing liquid biofuels to meet Renewable Fuel 
Standards and displace conventional fossil fuels.


generating Electricity from Mountain Pine 
Beetle Wood: Turning Wood Waste into Energy 
British Columbia is experiencing an unprecedented 
mountain pine beetle infestation that has affected several 
million hectares of trees throughout the province. This 
infestation is having a significant impact on forestry-based 
communities and industries, and heightens forest fire 
risk. There is a great opportunity to convert the affected 
timber to bioenergy, such as wood pellets and wood-fired 
electricity generation and cogeneration. 


Through The BC Energy Plan, BC Hydro will issue a call 
for proposals for electricity from sawmill residues, logging 
debris and beetle-killed timber to help mitigate impacts 
from the provincial mountain pine beetle infestation. 


M O u N T A i N  P i N E  B E E T L E 
i N F E S T A T i O N :  T u r N i N g 
W O O d  W A S T E  i N T O 
E N E r g y 
British Columbia is experiencing an 
unprecedented mountain pine beetle 
infestation that has affected several million 
hectares of trees throughout the province. 
This infestation is having a significant 
economic impact on B.C.’s forestry industry 
and the many communities it helps to 
support and sustain. The forest fire risk to 
these communities has also risen as a result 
of their proximity to large stands of “beetle-
killed” wood.


B.C. has developed a bioenergy strategy to 
promote new sources of sustainable and 
renewable energy in order to take advantage 
of the vast amounts of pine beetle-infested 
timber and other biomass resources. In 
the future, bioenergy will help meet our 
electricity needs, supplement conventional 
natural gas and petroleum supplies, 
maximize job and economic opportunities, 
and protect our health and environment.


The production of wood pellets is already a 
mature industry in British Columbia. Industry 
has produced over 500,000 tonnes of pellets 
and exported about 90 per cent of this 
product overseas in 2005, primarily to the 
European thermal power industry. Through 
The BC Energy Plan, BC Hydro will issue a call 
for proposals for further electricity generation 
from wood residue and mountain pine 
beetle-infested timber.
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g O v E r N M E N T  T O  u S E 
h y B r i d  v E h i C L E S  O N L y 


The provincial government is continuing 
the effort to reduce greenhouse gas 
emissions and overall energy consumption. 


As part of this effort, government has more 
than tripled the size of its hybrid fleet since 
2005 to become one of the leaders in 
public sector use of hybrid cars. 


Hybrids emit much less pollution than 
conventional gas and diesel powered 
vehicles and thus help to reduce 
greenhouse gases in our environment. 
They can also be more cost-effective as fuel 
savings offset the higher initial cost. 


As of 2007, all new cars purchased or 
leased by the B.C. government are to be 
hybrid vehicles. The province also has 
new financial incentives to help local 
governments shift to hybrid vehicle fleets 
and help retrofit diesel vehicles.


Addressing greenhouse gas 
Emissions from Transportation 
The BC Energy Plan: A Vision for Clean Energy 
Leadership takes a first step to incorporate transportation 
issues into provincial energy policy. Transportation is 
a major contributor to climate change and air quality 
problems. It presents other issues such as traffic 
congestion that slows the movement of goods and 
people. The fuel we use to travel around the province 
accounts for about 40 per cent of British Columbia’s 
greenhouse gas emissions. Every time we drive or take a 
vehicle that runs on fossil fuels, we add to the problem, 
whether it’s a train, boat, plane or automobile. Cars and 
trucks are the biggest source of greenhouse gas emissions 
and contribute to reduced air quality in urban areas. 


The government is committed to reducing greenhouse 
gas emissions from the transportation sector and has 
committed to adopting California’s tailpipe emission 
standards from greenhouse gas emissions and champion 
the national adoption of these standards. 


British Columbians want a range of energy options for use 
at home, on the road and in day-to-day life. Most people 
use gasoline or diesel to keep their vehicles moving, but 
there are other options that improve our air quality and 
reduce greenhouse gas emissions. 


Natural gas burns cleaner than either gasoline or 
propane, resulting in less air pollution. Fuel cell vehicles 
are propelled by electric motors powered by fuel cells, 
devices that produce electricity from hydrogen without 
combustion. 


Cars that run on blends of renewable biofuels like ethanol 
and biodiesel emit lower levels of greenhouse gases and 
air pollutants. Electricity can provide an alternative to 
gasoline vehicles when used in hybrids and electric cars. 


By working with businesses, educational institutions, non-
profit organizations and governments, new and emerging 
transportation technologies can be deployed more 
rapidly at home and around the world. British Columbia 
will focus on research and development, demonstration 
projects, and marketing strategies to promote British 
Columbia’s technologies to the world.


implementing a Five Per Cent renewable Fuel 
Standard for diesel and gasoline
The BC Energy Plan demonstrates British Columbia’s 
commitment to environmental sustainability and 
economic growth by taking a lead role in promoting 
innovation in the transportation sector to reduce 
greenhouse gas emissions, improve air quality and help 
improve British Columbians’ health and quality of life 
in the future. The plan will implement a five per cent 
average renewable fuel standard for diesel by 2010 to help 
reduce emissions and advance the domestic renewable 
fuel industry. It will further support the federal action 
of increasing the ethanol content of gasoline to five 
per cent by 2010. The plan will also see the adoption of 
quality parameters for all renewable fuels and fuel blends 
that are appropriate for Canadian weather conditions in 
cooperation with North American jurisdictions. These 
renewable fuel standards are a major component and first 
step towards government’s goal of reducing the carbon 
intensity of all passenger vehicles by 10 per cent by 2020. 


A L T E r N A T i v E  E N E r g y
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A Commitment to Extend British Columbia’s 
ground-breaking hydrogen highway
British Columbia is a world leader in transportation 
applications of the Hydrogen Highway, including the 
design, construction and safe operation of advanced 
hydrogen vehicle fuelling station technology. The 
Hydrogen Highway is a large scale, coordinated 
demonstration and deployment program for hydrogen 
and fuel cell technologies. 


Vancouver’s Powertech Labs established the world’s 
first fast-fill, high pressure hydrogen fuelling station. The 
station anchors the Hydrogen Highway, which runs from 
Victoria through Surrey to Vancouver, North Vancouver, 
Squamish, and Whistler. Additional hydrogen fuelling 
stations are now in operation in Victoria and at the 
University of British Columbia. 


The goal is to demonstrate and deploy various 
technologies and to one day see hydrogen filling stations 


around the province, serving drivers of consumer and 
commercial cars, trucks, and buses. 


The unifying vision of the province’s hydrogen and fuel cell 
strategy is to promote fuel cells and hydrogen technologies 
as a means of moving towards a sustainable energy future, 
increasing energy efficiency and reducing air pollutants 
and greenhouse gases. The Hydrogen Highway is targeted 
for full implementation by 2010. Canadian hydrogen and 
fuel cell companies have invested over $1 billion over 
the last five years, most of that in B.C. A federal-provincial 
partnership will be investing $89 million for fuelling stations 
and the world’s first fleet of 20 fuel cell buses.


British Columbia will continue to be a leader in the new 
hydrogen economy by taking actions such as a fuel cell 
bus fleet deployment, developing a regulatory framework 
for micro-hydrogen applications, collaborating with 
neighbouring jurisdictions on hydrogen, and, in the long 
term, establishing a regulatory framework for hydrogen 
production, vehicles and fuelling stations. 


Government will implement a five per cent average renewable fuel 
standard for diesel by 2010 to help reduce emissions and advance the 


domestic renewable fuel industry.


•  Implement a five per cent average renewable 
fuel standard for diesel by 2010 to help reduce 
emissions and advance the domestic renewable 
fuel industry. 


•  Support the federal action of increasing the 
ethanol content of gasoline to five per cent 
by 2010 and adopt quality parameters for 
all renewable fuels and fuel blends that are 


appropriate for Canadian weather conditions in 
cooperation with North American jurisdictions. 


•  Develop a leading hydrogen economy by 
continuing to support the Hydrogen and Fuel 
Cell Strategy for British Columbia. 


•  Establish a new, harmonized regulatory 
framework by 2010 for hydrogen by working with 
governments, industry and hydrogen alliances. 


A d d r E S S i N g  g r E E N h O u S E  g A S  E M i S S i O N S  F r O M  T r A N S P O r TAT i O N 
A N d  i N C r E A S i N g  i N N O vAT i O N 


P O L i C y  A C T i O N S


B.C. greenhouse gas Emissions by Sector  
(Based on 2004 data)


Source: Ministry of Environment
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greenhouse gas emissions and reduce the 


quality of air in urban areas.
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L O C A L M O T i O N  F u N d :  
r E d u C i N g  A i r 
P O L L u T i O N  i N  y O u r 
C O M M u N i T y 
The province has committed $40 million 
over four years to help build cycling and 
pedestrian pathways, improve safety and 
accessibility, and support children’s activity 
programs in playgrounds.


This fund will help local government shift 
to hybrid vehicle fleets and help retrofit 
diesel vehicles which will help reduce 
air pollution and ensure vibrant and 
environmentally sustainable communities. 
This investment will also include expansion 
of rapid transit and support fuel cell 
vehicles.


Promote Energy Efficiency and 
Alternative Energy
It is important for British Columbians to understand 
the appropriate uses of different forms of energy and 
utilize the right fuel, for the right activity at the right 
time. There is the potential to promote energy efficiency 
and alternative energy supplemented by natural gas. 
Combinations of alternative energy sources with natural 
gas include solar thermal and geothermal. Working 
with municipalities, utilities and other stakeholders the 
provincial government will promote energy efficiency 
and alternative energy systems, such as solar thermal  
and geothermal throughout the province.


Environmental Leadership in Action
The BC Energy Plan: A Vision for Clean Energy 
Leadership complements other related cross-
government initiatives that include supporting 
transportation demand management, reducing 
traffic congestion and better integrating land use and 
transportation planning. These plans include actions 
across a broad range of activities. Some key initiatives  
and recent announcements include: 


•  Extending the tax break on hybrid vehicle purchases 
beyond the current March 2008 deadline.


•  Government to purchase hybrid vehicles exclusively.


•  Reducing diesel emissions through new financial 
incentives to help municipalities shift to hybrid vehicle 
fleets and retrofit diesel vehicles with cleaner technologies.


•  Green Ports:


•  Working with ports and the shipping sector to reduce 
emissions from their activities and marine vessels.


•  The Port of Vancouver has established idle reduction 
zones and has reduced truck emissions with its container 
reservation system which has reduced average wait 
times from two hours to approximately 20 minutes.


•  The port is also evaluating port-side electrification which 
would see vessels using shore-side electrical power 
while berthed rather than diesel power.


•  Improving upon the monitoring and reporting of air 
quality information.


•  Highway Infrastructure and Rapid Transit Infrastructure 
funding including the Gateway Program, the Border 
Infrastructure Program, high occupancy vehicle lanes, 
construction of the Rapid Transit Canada Line linking 
Richmond, the Vancouver International Airport and 
Vancouver, and the Rapid Transit Evergreen Line linking 
Burnaby to Coquitlam.


•  Expanding the AirCare on the Road Program to the Lower 
Fraser Valley and other communities.


•  Implementing the LocalMotion Program for capital 
projects to improve physical fitness and safety, reduce 
air pollution and meet the diverse needs of British 
Columbians.


 Vehicles that run on electricity, hydrogen and blends of 
renewable biofuels like ethanol and biodiesel emit lower levels 


of greenhouse gases and air pollutants. 
A L T E r N A T i v E  E N E r g y
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E L E C T r i C i T y  C h O i C E S


A Choice of Electricity Options 
The range of supply options, both large and small, for 
British Columbia include:


Bioenergy: Bioenergy is derived from organic biomass 
sources such as wood residue, agricultural waste, 
municipal solid waste and other biomass and may be 
considered a carbon-neutral form of energy, because the 
carbon dioxide released by the biomass when converted 
to energy is equivalent to the amount absorbed during 
its lifetime. 


A number of bioenergy facilities operate in British 
Columbia today. Many of these are “cogeneration” plants 
that create both electricity and heat for on-site use and 
in some cases, sell surplus electricity to BC Hydro. 


Reliability1: FIRM
Estimated Cost5: $75 – $91


Coal Thermal Power: The BC Energy Plan 
establishes a zero emission standard for greenhouse 
gas emissions from coal-fired plants. This will require 
proponents of new coal facilities to employ clean coal 
technology with carbon capture and sequestration to 
ensure there are no greenhouse gas emissions. 


Reliability1: FIRM
Estimated Cost5 6: $67– $82


geothermal: Geothermal power is electricity 
generated from the earth. Geothermal power production 
involves tapping into pockets of superheated water and 
steam deep underground, bringing them to the surface 
and using the heat to produce steam to drive a turbine 
and produce electricity. British Columbia has potential 
high temperature (the water is heated to more than 200 
degrees Celsius) geothermal resources in the coastal 
mountains and lower temperature resources in the 
interior, in northeast British Columbia and in a belt down 
the Rocky Mountains. Geothermal energy’s two main 
advantages are its consistent supply, and the fact that it is 
a clean, renewable source of energy. 


Reliability1: FIRM
Estimated Cost2: $44 - $60


hydrogen and Fuel Cell Technology:  
British Columbia companies are recognized globally for 
being leaders in hydrogen and fuel cell technology for 
mobile, stationary and micro applications. For example, 
BC Transit’s fuel cell buses are planned for deployment in 
Whistler in 2009.


Reliability1: FIRM
Estimated Cost2: n/a


1 Reliability refers to energy that can be depended on to be available whenever required
2  Source: BC Hydro’s 2006 IEP Volume 1 of 2 page 5-6
3   Based on a 500 MW super ciritcal pulverized coal combustion unit. The BC Energy Plan 


requires coal power to meet zero GHG emissions
4  Based on a 250 MW combined cycle gas turbine plant. The BC Energy Plan requires coal 


power to meet zero GHG emissions
5  Source: BC Hydro’s F2006 Open Call for Power Report
6  These costs do not reflect the costs of zero GHG emissions for coal thermal power


gOvErNMENT’S COMMiTMENT 
TO ThE ENvirONMENT 
– ThE ENvirONMENTAL 
ASSESSMENT PrOCESS


The environmental assessment process in 
British Columbia is an integrated review 
process for major projects that looks at 
potential environmental, community 
and First Nation, health and safety, and 
socioeconomic impacts. Through the 
environmental assessment process, the 
potential effects of a project are identified 
and evaluated early, resulting in improved 
project design and helping to avoid costly 
mistakes for proponents, governments, 
local communities and the environment. 


An assessment is begun when a proposed 
project that meets certain criteria under 
the Environmental Assessment Act makes 
an application for an environmental 
assessment certificate. Each assessment 
will usually include an opportunity for 
all interested parties to identify issues 
and provide input; technical studies 
of the relevant environmental, social, 
economic, heritage and/or health effects 
of the proposed project; identification of 
ways to prevent or minimize undesirable 
effects and enhance desirable effects; 
and consideration of the input of all 
interested parties in compiling the 
assessment findings and making decisions 
about project acceptability. The review 
is concluded when a decision is made 
to issue or not issue an environmental 
assessment certificate. Industrial, mining, 
energy, water management, waste disposal, 
food processing, transportation and tourist 
destination resort projects are generally 
subject to an environmental assessment.
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W h A T  i S  T h E  d i F F E r E N C E 
B E T W E E N  F i r M 
A N d  i N T E r M i T T E N T 
E L E C T r i C i T y ?


Firm electricity refers to electricity that 
is available at all times even in adverse 
conditions. The main sources of reliable 
electricity in British Columbia include large 
hydroelectric dams, and natural gas. This 
differs from intermittent electricity, which 
is limited or is not available at all times. An 
example of intermittent electricity would 
be wind which only produces power when 
the wind is blowing.


Large hydroelectric dams: The chief advantage of 
a hydro system is that it provides a reliable supply with 
both dependable capacity and energy, and a renewable 
and clean source of energy. Hydropower produces 
essentially no carbon dioxide. 


Site C is one of many resource options that can 
help meet BC Hydro’s customers’ electricity needs. 
No preferred option has been selected at this time; 
however; it is recognized that the Province will need to 
examine opportunities for some large projects to meet 
growing demand.


As part of The BC Energy Plan, BC Hydro and the Prov-
ince will enter into initial discussions with First Nations, 
the Province of Alberta and communities to discuss 
Site C to ensure that communications regarding the 
potential project and the processes being followed are 
well known. The purpose of this step is to engage the 
various parties up front to obtain input for the proposed 
engagement process. The decision-making process 
on Site C includes public consultation, environmental 
impact assessments, obtaining a Certificate of Public 
Convenience and Necessity, obtaining an Environmental 
Assessment Certificate and necessary environmental 
approvals, and approval by Cabinet.


Reliability1: FIRM
Estimated Cost2: $43 - $62


Natural gas: Natural gas is converted into electricity 
through the use of gas fired turbines in medium to 
large generating stations; particularly high efficiencies 
can be achieved through combining gas turbines with 
steam turbines in the combined cycle and through 
reciprocating engines and mini and macro turbines. 
Combined cycle power generation using natural gas 
is the cleanest source of power available using fossil 
fuels. Natural gas provides a reliable supply with both 
dependable capacity and firm energy. 


Reliability1: FIRM
Estimated Cost2 6: $48 - $100


Small hydro: This includes run-of-river and micro 
Hydro. These generate electricity without altering 
seasonal flow characteristics. Water is diverted from 
a natural watercourse through an intake channel 
and pipeline to a powerhouse where a turbine and 
generator convert the kinetic energy in the moving 
water to electrical energy. 


Twenty-nine electricity purchase agreements were 
awarded to small waterpower producers by BC Hydro 
in 2006. These projects will generate approximately 
2,851 gigawatt hours of electricity annually (equivalent 
to electricity consumed by 285,000 homes in British 
Columbia). There are also 32 existing small hydro 
projects in British Columbia that generate 3,500 
gigawatt hours (equivalent to electricity consumed by 
350,000 homes in British Columbia). 


Reliability1: INTERMITTENT
Estimated Cost3: $60 – $95


E L E C T r i C i T y  C h O i C E S
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Solar: With financial support from the Ministry of 
Energy, Mines and Petroleum Resources, the “Solar for 
Schools” program has brought clean solar photovoltaic 
electricity to schools in Vernon, Fort Nelson, and  
Greater Victoria.


The BC Sustainable Energy Association is leading a 
project which targets installing solar water heaters  
on 100,000 rooftops across British Columbia. 


Reliability1: INTERMITTENT
Estimated Cost2: $700 - $1700


Tidal Energy: A small demonstration project has 
been installed at Race Rocks located west-southwest 
of Victoria. The Lester B. Pearson College of the Pacific, 
the provincial and federal government, and industry 
have partnered to install and test a tidal energy 
demonstration turbine at Race Rocks. The project will 
generate about 77,000 kilowatt hours on an annual basis 
(equivalent to electricity consumed by approximately 
eight homes). 


Reliability1: INTERMITTENT
Estimated Cost2: $100 - $360


Wind: British Columbia has abundant, 
widely distributed wind energy resources 
in three areas: the Peace region in the 
Northeast; Northern Vancouver Island; 
and the North Coast. Wind is a clean and 
renewable source that does not produce air 
or water pollution, greenhouse gases, solid or 
toxic wastes. 


Three wind generation projects have been offered 
power purchase contracts in BC Hydro’s 2006 Open Call 
for Power. These three projects will have a combined 
annual output of 979 gigawatt hours of electricity 
(equivalent to electricity consumed by 97,900 homes). 


Reliability1: INTERMITTENT
Estimated Cost5: $71 – $74


1  Reliability refers to energy that can be depended on to be available whenever required
2  Source: BC Hydro’s 2006 IEP Volume 1 of 2 page 5-6
3  Based on a 500 MW super ciritcal pulverized coal combustion unit. The BC Energy Plan 


requires coal power to meet zero GHG emissions
4  Based on a 250 MW combined cycle gas turbine plant.
5  Source: BC Hydro’s F2006 Open Call for Power Report
6  These costs do not reflect the costs of zero net GHG emissions for natural gas
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Table 1: Summary of resource Options


Description Estimated Cost 1


$ /megawatt hour Reliable2 Greenhouse gas emissions3


tonnes per gigawatt hour


Energy conservation/  
efficiency �� – �� Yes 0


Large hydroelectric �� – �� Yes 0


Natural gas �� – �00 � Yes 0 – ��0 � �


Coal �� – ���  �0 Yes 0 – ����  �


Biomass �� – ���0 Yes 0 – �00 �


Geothermal �� – �0 Yes 0 – �0


Wind �� – ���0 Depends on the availability  
and speed of wind 0


Run-of-river small hydro �0 – ���0 Depends on the flow of water,  
which varies throughout the year 0


Ocean (wave and tidal) �00 – ��0 � Future supply option which has great 
potential for British Columbia 0


Solar �00 – ��00� Depends on location, cloud cover,  
season, and time of day 0


1 Source: BC Hydro’s 2006 Integrated Electricity Plan Volume 1 of 2, page 5-6
2 Reliability refers to energy that can be depended on to be available whenever required
3 Source: BC Hydro’s 2006 Integrated Electricity Plan, Volume 2 of 2, Appendix F page 5-14 and Table 10-2
4 Based on a 250 MW combined cycle gas turbine plant
5 Based on a 500 MW supercritical pulverized coal combustion unit
6 GHG are 0 for wood residue and landfill gas. GHG is 500 tonnes per gigawatt hour for municipal solid waste
7 Source: BC Hydro’s 2004 Integrated Electricity Plan, page 69 
8 The BC Energy Plan requires natural gas plants to offset to zero net greenhouse gas emissions. These costs do not reflect the costs of zero net GHG emissions
9 The BC Energy Plan requires zero greenhouse gas emissions from any coal thermal electricity facilities 
 The costs do not include the costs of requiring zero emissions from coal thermal power
10 Source:  BC Hydro’s F2006 Open Call for Power Report


r A C E  r O C K S  T i d A L 
E N E r g y  P r O j E C T 


Announced in early 2005, this 
demonstration project between the 
provincial and federal governments, 
industry, and Pearson College is producing 
zero emission tidal power at the Race Rocks 
Marine Reserve on southern Vancouver 
Island. Using a current-driven turbine 
submerged below the ocean surface, the 
project is producing about 77,000 kilowatt 
hours of electricity per year, enough to 
meet the needs of approximately eight 
households. The knowledge gained about 
tidal energy will help our province remain 
at the forefront of clean energy generation 
technology.


E L E C T r i C i T y  C h O i C E S
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The majority of B.C.’s electricity requirements over the next 10 years can be 
achieved through increased conservation by all British Columbians and  


new electricity from independent power producers.


S h A r i N g  S O L u T i O N S  
O N  E L E C T r i C i T y


The BC Energy Plan has a goal that most 
of B.C.’s electricity requirements over the 
next 10 years can be achieved through 
increased conservation and energy 
efficiency by all British Columbians, 
coupled with generation by independent 
power producers. However, these new 
projects take time to plan and implement. 
In addition, many of these sources provide 
limited amounts of firm supply. The 
province will also need to consider options 
for new, large scale sources to meet 
forecasted demand growth in the next 
10 to 20 years. Large scale options could 
include Site C, large biomass facilities, clean 
coal or natural gas plants. As with all large 
scale undertakings, these kinds of projects 
will require years of lead time to allow for 
careful planning, analysis, consultation  
and construction.


Perhaps the biggest challenge facing 
British Columbians is simply to begin 
choosing our electricity future together. 
Demand for electricity is projected to 
grow by up to 45 per cent over the next 
20 years. To meet this projected growth 
we will need to conserve more, and 
obtain more electricity from small power 
producers and large projects. Given the 
critical importance of public participation 
and stakeholder involvement in addressing 
the challenges and choices of meeting our 
future electricity needs, government and 
BC Hydro will seek and share solutions.


British Columbia’s Strength  
in Electricity diversity 
British Columbia is truly fortunate to have a wide variety 
of future supply options available to meet our growing 
demand for energy. A cost effective way to meet that 
demand is to conserve energy and be more energy 
efficient. However, British Columbia will still need to bring 
new power on line to meet demand growth in the years 
ahead. In order to ensure we have this critical resource 
available to British Columbians when they need it, 
government will be looking to secure a range of made-in-
B.C. power to serve British Columbians in the years ahead. 


Government’s goal is to encourage a diverse mix of 
resources that represent a variety of technologies. Some 
resource technologies, such as large and small hydro, 
thermal power, wind and geothermal provide well-
established, commercially available sources of electricity. 
Other emerging technologies that are not yet widely 
used include large ocean wave and tidal power, solar, 
hydrogen and advanced coal technologies.


2004 Total Electricity Production by Source  (% of total)


British Columbia 0.0 92.8 0.0 1.0 6.0 0.2 0.0 100
Alberta �.� �.� 0.0 0.0 ��.0 �.� ��.� �00


Australia 0.� �.� 0.0 0.� ��.� 0.�0 ��.� �00
California �0.� ��.0 ��.� 0.0 ��.� 0.0 �0.� �00
Denmark ��.� 0.� 0.0 �.� ��.� �.0 ��.� �00


Finland 0.� ��.� ��.� ��.� ��.� 0.� ��.� �00
France 0.� ��.� ��.� �.0 �.� �.0 �.0 �00


Germany �.� �.� ��.� �.� �0.0 �.� �0.0 �00
Japan 0.� �.� ��.� �.� ��.� ��.� ��.� �00


Norway 0.� ��.� 0.0 0.� 0.� 0.0 0.� �00
Ontario �.� ��.� ��.� 0.0 �.� 0.� ��.0 �00
Oregon �.� ��.� 0.0 0.0 ��.� 0.� �.� �00
Quebec 0.� ��.� �.� 0.0 0.� �.� 0.0 �00


United Kingdom 0.� �.� �0.� �.� �0.� �.� ��.� �00
Washington �.� �0.0 �.� 0.0 �.� 0.� �0.� �00


TOTAL
Other 


Renewables
Hydro


Electric Nuclear
Waste and


Biomass
Natural


Gas Diesel Oil Coal
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Taking Action to Meet the 
demand for Workers
The energy sector has been a major contributor to British 
Columbia’s record economic performance since 2001. 
The BC Energy Plan focuses on four under-represented 
groups that offer excellent employment potential: 
Aboriginal people, immigrants, women and youth. 


At the same time, the energy sector must overcome a 
variety of skills training and labour challenges to ensure 
future growth.


These challenges include:


• An aging workforce that upon retirement will leave a 
gap in experience and expertise.


• Competition for talent from other jurisdictions.


• Skills shortages among present and future workers.


• Labour market information gaps due to a lack of in-
depth study.


• The need to coordinate immigration efforts with the 
federal government.


• The need for greater involvement of under-represented 
energy sector workers such as Aboriginal people, 
immigrants, women, and youth.


• A highly mobile workforce that moves with the 
opportunities.


• The need to improve productivity and enhance 
competitiveness. 


Innovative, practical and timely skills training, and labour 
management is required to ensure the energy sector 
continues to thrive. As part of The BC Energy Plan, 
government will work collaboratively with industry, 
communities, Aboriginal people, education facilities, the 
federal government and others to define the projected 
demand for workers and take active measures to meet 
those demands.


Attract highly Skilled Workers
Demographics show that those born at the height of 
the baby boom are retired or nearing retirement, leaving 
behind a growing gap in skills and expertise. Since this 
phenomenon is taking place in most western nations, 
attracting and retaining skilled staff is highly competitive. 


To ensure continued energy sector growth, we need to 
attract workers from outside the province, particularly 
for the electricity, oil and gas, and heavy construction 
industries where the shortage is most keenly felt. At this 
time, a significant increase in annual net migration of 
workers from other provinces and from outside Canada 
is needed to complement the existing workforce. 


Government and its partners are developing targeted 
plans to attract the necessary workers. These plans will 
include marketing and promoting energy sector jobs as 
a career choice. 


S K i L L S ,  T r A i N i N g  A N d  L A B O u r


Rapid expansion of our energy sector means 
a growing number of permanent, well-paying 


employment opportunities are available.
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develop a robust Talent Pool of Workers
It is vital to provide the initial training to build a 
job-ready talent pool in British Columbia, as well as 
the ongoing training employees need to adapt to 
changing energy sector technologies, products and 
requirements. We can ensure a thriving pool of talent in 
British Columbia by retraining skilled employees who 
are without work due to downturns in other industries.  
Displaced workers from other sectors and jurisdictions 
may require some retraining and new employees may 
need considerable skills development. 


Another way to help ensure there are enough skilled 
energy sector workers in the years ahead is to educate 
and inform young people today. By letting high school 
students know about the opportunities, they can 
consider their options and make the appropriate training 
and career choices. Government will work to enhance 
information relating to energy sector activities in British 
Columbia’s school curriculum in the years ahead.


retain Skilled Workers


Around the world, energy facility construction and 
operations are booming, creating fierce, global 
competition for skilled workers. While British Columbia 
has much to offer, it is critical that our jurisdiction 
presents a superior opportunity to these highly skilled 
and mobile workers. That is why we need to ensure 
our workplaces are safe, fair and healthy and our 
communities continue to offer an unparalleled lifestyle 
with high quality health care and education, affordable 
housing, and readily available recreation opportunities in 
outstanding natural settings. 


inform British Columbians 
To be effective in filling energy sector jobs with 
skilled workers, British Columbians need to be 
informed and educated about the outstanding 
opportunities available. As part of The BC 
Energy Plan, a comprehensive public 
awareness and education campaign based 
on sound labour market analysis will reach 
out to potential energy sector workers. This 
process will recognize and address both the 
potential challenges such as shift work and 
remote locations as well as the opportunities, such 
as obtaining highly marketable skills and earning 
excellent compensation.
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Be Among the Most Competitive 
Oil and gas jurisdictions in North 
America 
Since 2001, British Columbia’s oil and gas sector has grown 
to become a major force in our provincial economy, 
employing tens of thousands of British Columbians 
and helping to fuel the province’s strong economic 
performance. In fact, investment in the oil and gas 
sector was $4.6 billion in 2005. The oil and gas industry 
contributes approximately $1.95 billion annually or seven 


per cent of the province’s annual revenues.


The BC Energy Plan is designed to take B.C.’s oil 
and gas sector to the next level to enhance a 
sustainable, thriving and vibrant oil and gas sector 
in British Columbia. With a healthy, competitive oil 
and gas sector comes the opportunity to create 
jobs and build vibrant communities with increased 
infrastructure and services, such as schools and 
hospitals. Of particular importance is an expanding 
British Columbia-based service sector.


There is a lively debate about the peak of the 
world’s oil and gas production and the impacts on 
economies, businesses and consumers. A number of 
countries, such as the UK, Norway and the USA, are 
experiencing declining fossil fuel production from 
conventional sources. Energy prices, especially oil 
prices have increased and are more volatile than in 
the past. As a result, the way energy is produced  
and consumed will change, particularly in  
developed countries. 


The plan is aimed at enhancing the development of 
conventional resources and stimulating activity in relatively 
undeveloped areas such as the interior basins – particularly 
the Nechako Basin. It will also foster the development of 
unconventional resources such as as tight gas, shale gas, 
and coalbed gas. The plan will further efforts to work with 
the federal government, communities and First Nations to 
advance offshore opportunities. 


The challenge for British Columbia in the future will 
be to continue to find the right balance of economic, 
environmental and social priorities to allow the oil and 
gas sector to succeed, while protecting our environment 
and improving our quality of life.


The New relationship and Oil and gas
Working together with local communities and First 
Nations, the provincial government will continue to 
share in the many benefits and opportunities created 
through the development of British Columbia’s oil and 
gas resources.


Government is working to ensure that oil and gas 
resource management includes First Nations’ interests, 
knowledge and values. Government has recently 
concluded consultation agreements for oil and gas 
resource development with First Nations in Northeast 
British Columbia. These agreements increase clarity in 
the process and will go a long way to enhancing our 
engagement with these First Nations.


Government will continue to pursue opportunities to 
share information and look for opportunities to facilitate 
First Nations’ employment and participation in the 
oil and gas industry to ensure that Aboriginal people 
benefit from the continued growth and development of 
British Columbia’s resources.


O i L  A N d  g A S


P O L i C y  A C T i O N S 


E N v i r O N M E N TA L Ly  r E S P O N S i B L E
O i L  A N d  g A S  d E v E LO P M E N T 


• Eliminate all routine flaring at oil and gas 
producing wells and production facilities by 
2016 with an interim goal to reduce flaring by 
half (50 per cent) by 2011. 


• Establish policies and measures to reduce air 
emissions in coordination with the Ministry of 
Environment.


• Best coalbed gas practices in North America. 
Companies will not be allowed to surface 
discharge produced water. Any re-injected 
produced water must be injected well below any 
domestic water aquifer.


• Enhance the Oil and Gas Environmental 
Stewardship Program, ensuring sound 
environmental, land and resource management.
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While striving to be among the most competitive oil 
and gas jurisdictions in North America, the province 
will focus on maintaining and enhancing its strong 
competitive environment for the oil and gas industry. 
This encompasses the following components:


• A competitive investment climate.
• An abundant resource endowment.
• Environmental responsibility.
• Social responsibility.


Leading in Environmentally and 
Socially responsible Oil and gas 
development
The BC Energy Plan emphasizes conservation, 
energy efficiency, and the environmental and socially 
responsible management of the province’s energy 
resources. It outlines government’s efforts to meet this 
objective by working collaboratively with involved and 
interested parties, including affected communities, 
landowners, environmental groups, First Nations, the 
regulator (the Oil and Gas Commission), industry groups 
and others. Policy actions will support ways to address 
air emissions, impacts on land and wildlife habitat, and 
water quality.


The oil and gas sector in British Columbia accounts 
for approximately 18 per cent of greenhouse gas air 
emissions in the province. The main sources of air 
emissions from the oil and gas sector are flaring, fugitive 
gases, gas processing and compressor stations. While 
these air emissions have long been part of the oil 
and gas sector, they have also been a source of major 
concern for oil and gas communities.


Eliminate Flaring from Oil and gas Producing 
Wells and Production Facilities By 2016 
Through The BC Energy Plan, government has committed 
to eliminate all routine flaring at oil and gas producing 
wells and production facilities by 2016 with an interim 
goal to reduce flaring by half (50 per cent) by 2011. In 
addition, government will adopt policies to reduce natural 
gas flaring and venting at test sites and pipelines, and 
encourage compressor station efficiency to cut back 
emissions. Government will also explore opportunities 
and new technologies for safe, underground disposal of 
carbon dioxide or sequestration from oil and gas facilities. 
Sequestration is considered a cost effective mitigation 
strategy in reducing carbon dioxide emissions. 


Enhance Carbon dioxide Sequestration  
in British Columbia
British Columbia is a member of the Plains CO2 Reduction 
(PCOR) Partnership composed of nearly 50 private and 
public sector groups from nine states and three Canadian 
provinces that is assessing the technical and economic 
feasibility of capturing and storing carbon dioxide emissions 
from stationary sources in western sedimentary basins. 


B.C. is also a member of the West Coast Regional Carbon 
Sequestration Partnership, made up of west coast state 
and provincial government ministries and agencies. 
This partnership has been formed to pursue carbon 
sequestration opportunities and technologies. 


To facilitate and foster innovation in sequestration, 
government will develop market oriented requirements 
with a graduated schedule. In consultation with 
stakeholders, a timetable will be developed along with 
increasing requirements for sequestration.  


The BC Energy Plan adopts a triple bottom line approach to competitiveness, with 
an attractive investment climate, environmentally sustainable development of 


B.C.’s abundant resources, and by benefiting communities and First Nations. B r i T i S h  CO L u M B i A 
CO M PA N i E S  r E CO g N i Z E d 
A S  W O r L d  E N E r g y 
T E C h N O LO g y  i N N O vAT O r S 


The leadership of British Columbian 
companies can be seen in all areas of 
the energy sector through innovative, 
industry leading technologies. 


Production of a new generation of 
chemical injection pump for use in the 
oil and gas industry is beginning. The 
pumps, developed and built in British 
Columbia, are the first solar powered 
precision injection pumps available to 
the industry. They will reduce emissions 
by replacing traditional gas powered 
injection systems for pipelines.


Other solar technologies developed in 
British Columbia provide modular power 
supplies in remote locations all over the 
globe for marine signals, aviation lights 
and road signs. 


Roads in B.C. and around the world 
are hosting demonstrations of fuel cell 
vehicles built with British Columbia 
technology. Thanks to the first high 
pressure hydrogen fuelling station in the 
world, compatible fuel cell vehicles in 
B.C. can carry more fuel and travel farther 
than ever before. 


The Innovative Clean Energy Fund will 
help to build B.C.’s technology cluster 
and keep us at the forefront of energy 
technology development.
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Environmental Stewardship Program
In 2004, the Ministry of Energy, Mines and Petroleum 
Resources initiated the Oil and Gas Environmental 
Stewardship Program having two components: the 
Environmental Policy Program and the Environmental 
Resource Information Project. The Environmental 
Policy Program identifies and mitigates environmental 


issues in the petroleum sector focusing on policy 
development in areas such as environmental waste 
management, habitat enhancement, planning 
initiatives, wildlife studies for oil and gas priority 
areas and government best management practices. 
Some key program achievements include the 
completion of guidelines for regulatory dispersion 
modeling, research leading to the development of 
soil quality guidelines for soluble barium, a key to 
northern grasses and their restorative properties 
for remediated well sites, and moose and caribou 
inventories in Northeast British Columbia.


The Environmental Resource Information Project 
is dedicated to increasing opportunities for oil 
and gas development, through the collection of 
necessary environmental baseline information. 
These projects are delivered in partnership with 
other agencies, industry, communities and  
First Nations.


The BC Energy Plan enhances the important Oil 
and Gas Environmental Stewardship Program. This 
will improve existing efforts to manage waste and 
preserve habitat, and will establish baseline data 
as well as development and risk mitigation plans 
for environmentally sensitive areas. Barriers need 
to be identified and steps taken for remediation, 
progressive reclamation, and waste management.


Best Coalbed gas Practices in  
North America
Government will continue to encourage coalbed gas 
development with the intent of demonstrating that 
British Columbia is a leading socially and environmentally 
responsible coalbed gas developing jurisdiction. 
Coalbed gas, also known as coalbed methane, is natural 
gas found in coal seams. It is one of the cleanest burning 
of all fossil fuels. Proponents wanting to develop coalbed 
gas must adopt the following best practices: 


• Fully engage local communities and First Nations in  
all stages of development.


•  Use the most advanced technology and practices that 
are commercially viable to minimize land and aesthetic 
disturbances.


•  Companies will not be allowed to surface discharge 
produced water. Any re-injected produced water must 
be injected well below any domestic water aquifer.


•  Meet any other conditions the Oil and Gas 
Commission may apply.


•  Demonstrate the company’s previous experience with 
coalbed gas development, and information must be 
made publicly available as to how the company plans 
to meet and be accountable for these best practices.


Ensuring Offshore Oil and gas resources 
are developed in a Scientifically Sound and 
Environmentally responsible Way 
The BC Energy Plan includes actions related to 
the province’s offshore oil and gas resources. Since 
1972, Canada and British Columbia have each had a 
moratorium in place on offshore oil and gas exploration 
and development. With advanced technology and 


O i L  A N d  g A S


Government will work to improve oil and 
gas tenure policies as well as develop  


new guidelines to determine areas that 
require special consideration prior to  


tenure approval. 


P O L i C y  A C T i O N S 


O F F S h O r E  O i L  A N d  g A S
d E v E L O P M E N T


•  Continue to work to lift the federal 
moratorium on offshore exploration and 
development and reiterate the intention 
to simultaneously lift the provincial 
moratorium. 


•  Work with the federal government to 
ensure that offshore oil and gas resources 
are developed in a scientifically sound and 
environmentally responsible way. 


•  Participate in marine and environmental 
planning to effectively manage marine 
areas and offshore oil and gas basins. 


•  Develop and implement a comprehensive 
community engagement program to 
establish a framework for a benefits 
sharing agreement resulting from offshore 
oil and gas development for communities, 
including First Nations.
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B C  O i L  A N d  g A S  u N d i S C O v E r E d  r E S O u r C E  E S T i M A T E S


British Columbia’s oil and gas industry supports 
thousands of well-paying jobs, helps drive the economy 


and provides revenues to sustain public services.


Conventional
     Gas 98.0  Tcf
     Oil 17.6  B bbl


unconventional gas
     Coalbed gas 84.0  Tcf
     Tight gas 300  Tcf
     Shale gas 250  Tcf


Offshore Gas 41.8  Tcf
Offshore Oil 9.8  B bbl


Gas Hydrates 113-847  Tcf


Tcf – Trillion cubic feet
B bbl – Billion Barrels


positive experiences in other jurisdictions, a 
compelling case exists for assessing British 
Columbia’s offshore resource potential. 


Government will work with coastal communities, 
First Nations, the federal government, 
environmental organizations, and others to 
ascertain the benefits and address the concerns 
associated with offshore oil and gas development. 


Maintaining B.C.’s 
Competitive Advantage as an 
Oil and gas jurisdiction
British Columbia’s oil and gas industry is thriving 
thanks to high resource potential, industry and 
service sector expertise, and a competitive 
investment climate that includes a streamlined 
regulatory environment. To attract additional 
investment in British Columbia’s oil and gas 
industry, we need to compete aggressively with 
other jurisdictions that may offer lower taxes or 
other investment incentives. 


Another key way to be more competitive is by 
spurring activity in underdeveloped areas while 
heightening activity in the northeast, where our 
natural gas industry thrives. The province will 
work with industry to develop new policies and 
technologies for enhanced resource recovery 
making, it more cost-effective to develop British 
Columbia’s resources.


By increasing our competitiveness, British 
Columbians can continue to benefit from well-
paying jobs, high quality social infrastructure and 
a thriving economy.
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British Columbia’s Enormous  
Natural gas Potential
The oil and gas sector will continue to play an important 
role in British Columbia’s future energy security. Our 
province has enormous natural gas resource potential 
and opportunities for significant growth. The BC Energy 
Plan facilitates the development of B.C.’s resources. 


British Columbia has numerous sedimentary basins, which 
contain petroleum and natural gas resources. In north-
eastern British Columbia, the Western Canada 
Sedimentary Basin is the focus of our thriving natural  
gas industry. The potential resources in the central and 
northern interior of the province, the Nechako and Bowser 
Basins and Whitehorse Trough, have gone untapped.


The delayed evaluation and potential development of 
these areas is largely due to geological and physical 
obstructions that make it difficult to explore in the area. 
Volcanic rocks that overlay the sedimentary package 
combined with complex basin structures, have hindered 
development.


The BC Energy Plan is aimed at enhancing the 
development of conventional resources and stimulating 
activity in undeveloped areas such as the interior basins 
– particularly the Nechako Basin. It will also foster the 
development of unconventional resources and take a 
more stringent approach on coalbed gas to meet higher 
environmental standards. 


Attracting investment and developing  
our Oil and gas resources
The BC Energy Plan promotes competitiveness by 
setting out a number of important regulatory and fiscal 
measures including: monitoring British Columbia’s 
competitive ranking, considering a Net Profit Royalty 
Program, promoting a B.C. service sector, harmonizing 
and streamlining regulations, and developing a 
Petroleum Registry to examine royalty and tenure 
incentives, and undertaking geoscience programs. 


Establishment of a Petroleum registry
The establishment of a petroleum registry that 
functions as a central database will improve the 
quality and management of key volumetric, royalty 
and infrastructure information associated with 
British Columbia’s oil and gas industry and promote 
competition while providing transparency around oil 
and gas activity.


As energy, mining and petroleum resource 
development increases in northeast B.C., 
so too does the need for input from local 
governments, First Nations, community 
groups, landowners and other key 
stakeholders. In 2006, the Northeast Energy 
and Mines Advisory Committee (NEEMAC) 
was created to provide an inclusive forum 
for representative organizations to build 
relationships with each other, industry and 
government to provide input on Ministry 
policy, and recommend innovative solutions to 
stakeholder concerns. 


Since its creation, NEEMAC has identified 
and explored priority concerns, and is 
beginning to find balanced solutions related 
to environmental, surface disturbance, 
access and landowner rights issues. The 
Ministry is committed to implementing 
recommendations that represent the 
broad interests of community, industry and 
government and expects that the committee 
will continue to provide advice on energy, 
mining and petroleum development issues in 
support of The BC Energy Plan.


N E E M A C :  S u C C E S S  T h r O u g h  C O M M u N i C AT i O N 


O i L  A N d  g A S
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increasing Access
In addition to regulatory and fiscal mechanisms, the plan 
addresses the need for improving access to resources. 
Pipelines and road infrastructure are critical factors in 
development and competitiveness. The BC Energy 
Plan calls for new investment in public roads and other 
infrastructure. It will see government establish a clear, 
structured infrastructure royalty program, combining 
road and pipeline initiatives and increasing development 
in under-explored areas that have little or no existing 
infrastructure. 


developing Conventional and 
unconventional Oil and gas resources
To support investment in exploration, The BC Energy 
Plan calls for partnerships in research and development 
to establish reliable regional data, as well as royalty and 
tenure incentives. The goal is to attract investment, 
create well-paying jobs, boost the regional economy and 
produce economic benefits for all British Columbians. 
We can be more competitive by spurring activity in 
underdeveloped areas while heightening activity in the 
northeast where our natural gas industry thrives. The 
plan advocates working with industry to develop new 
policies and technology to enhance resource recovery, 
including oil in British Columbia. 


improve regulations and research 
The province remains committed to continuous 
improvement in the regulatory regime and 
environmental management of conventional and 
unconventional oil and gas resources. The opportunities 
for enhancing exploration and production of tight 
gas, shale gas, and coalbed gas will also be assessed 
and supported by geoscience research and programs. 
The BC Energy Plan calls for collaboration with other 
government ministries, agencies, industry, communities 
and First Nations to develop the oil and gas resources in 
British Columbia. 


Focus on innovation and Technology 
development
The BC Energy Plan also calls for supporting the 
development of new oil and gas technologies. This plan 
will lead British Columbia to become an internationally 
recognized centre for technological advancements 
and commercialization, particularly in environmental 
management, flaring, carbon sequestration and 
hydrogeology. The service sector has noted it can play 
an important role in developing and commercializing 
new technologies; however, the issue for companies is 
accessing the necessary funds. 


An opportunity to increase competitiveness exists in British Columbia’s 
Interior Basins – namely the Nechako, Bowser and Whitehorse Basins 


– where considerable resource potential is known to exist. T h E  h u B  O F  B . C .’ S  O i L 
A N d  g A S  S E C T O r 
Oil and gas is benefiting all British 
Columbians - not just those living in major 
centres. Nowhere is this more apparent 
than in booming Fort St. John, which has 
rapidly become the oil and gas hub of 
the province. Since 2001, more than 1,400 
people have moved to the community, an 
increase of 6.3 per cent and two per cent 
faster growth than the provincial average. 
Construction permits are way up - from 
$48.7 million in 2004, to $50.6 million in 
2005, to over $123 million in 2006. In the 
past five years, over 1,000 new companies 
have been incorporated in Fort St. John, as 
young families, experienced professionals, 
skilled trades-people and many others 
move here from across the country. 
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Technology Transfer incentive Program 
A new Oil and Gas Technology Transfer Incentive 
Program will be considered to encourage the 
research, development and use of innovative 
technologies to increase recoveries from existing 
reserves and encourage responsible development 
of new oil and gas reserves. The program could 
recover program costs over time through increased 
royalties generated by expanded development 
and production of British Columbia’s petroleum 
resources. 


Scientific research and Experimental 
development 
The BC Energy Plan supports the British Columbia 
Scientific Research and Experimental Development 
Program, which provides financial support for research 
and development leading to new or improved 
products and processes. Through credits or refunds, 
the expanded program could cover project costs 
directly related to commercially applicable research, 
and development or demonstration of new or 
improved technologies conducted in British Columbia 
that facilitate expanded oil and gas production. 


research and development 
The BC Energy Plan calls for using new or existing 
research and development programs for the oil and 
gas sector. Government will develop a program 
targeting areas in which British Columbia has an 
advantage such as well completion technology  
and hydrogeology.


A program to encourage oil and gas innovation and 
research in British Columbia’s post-secondary institutions 
will be explored. These opportunities will be explored 
in partnership with the Petroleum Technology Alliance 
Canada and as part of the April 2006 Memorandum of 
Understanding between British Columbia and Alberta 
on Energy Research, Technology Development and 
Innovation. 


Together with the Oil and Gas Centre of Excellence in Fort 
St. John, an oil and gas technology incubator, a site which 
provides innovators with space to build prototypes and 
carry out testing as well as providing business infrastructure 
and assistance accessing additional support will be 
established, allowing entrepreneurs to develop and test 
new innovations and commercialize new, innovative 
technologies and processes. 


Nechako initiative 
The BC Energy Plan calls for government to partner with 
industry, the federal government, and Geoscience BC 
to undertake comprehensive research in the Nechako 
Basin and establish new data of the resource potential. It 
will include active engagement of communities and the 
development and implementation of a comprehensive 
pre-tenure engagement initiative for First Nations in the 
region. Specific tenures and royalties will be explored 
to encourage investment, as well as a comprehensive 
Environmental Information Program to identify baseline 
information needs in the area through consultations 
with government, industry, communities and First 
Nations.


O i L  A N d  g A S


P O L i C y  A C T i O N S 


B E  A M O N g  T h E
M O S T  C O M P E T i T i v E  


O i L  A N d  g A S  j u r i S d i C T i O N S  
i N  N O r T h  A M E r i C A


• Pursue regulatory and fiscal competitive-
ness in support of being among the most 
competitive oil and gas jurisdictions in 
North America.


• Enhance infrastructure to support the 
development of oil and gas in British 
Columbia and address impediments 
to economic development such as 
transportation and labour shortages.


• Encourage the development of 
conventional and unconventional 
resources.


• Support the growth of British Columbia’s  
oil and gas service sector.


• Promote exploration and development of 
the Interior basins with a priority focus on 
the Nechako Basin.


• Encourage the development of new 
technologies.


• Add value to British Columbia’s oil and gas 
industry by assessing and promoting the 
development of additional gas processing 
facilities in the province.
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value-Added Opportunities
To improve competitiveness, The BC Energy Plan 
calls for a review of value-added opportunities 
in British Columbia. This will include a thorough 
assessment of the potential for processing facilities and 
petroleum refineries as well as petrochemical industry 
opportunities. The Ministry of Energy, Mines and 
Petroleum Resources will conduct an analysis to identify 
and address barriers and explore incentives required 
to encourage investment in gas processing in British 
Columbia. A working group of industry and government 
will develop business cases and report to the Minister by 
January 2008 with recommendations on the viability of a 
new petroleum refinery and petrochemical industry and 
measures, if any, to encourage investment. 


Oil and gas Service Sector 
British Columbia’s oil and gas service sector can also help 
establish our province as one of the most competitive 
jurisdictions in North America. The service sector has 
grown over the past four years and with increased 
activity, additional summer drilling, and the security of 
supply, opportunities for local companies will continue. 
Government can help maximize the benefits derived 
from the service sector by:


•  Promoting British Columbia’s service sector to the oil 
and gas industry through participation at trade shows 
and providing information to the business community.


•  Identifying areas where British Columbian companies 
can play a larger role, expand into other provinces, and 
through procurement strategies.


The government also supports the Oil and Gas Centre 
of Excellence at the Fort St. John Northern Lights 
College campus, which will provide oil and gas, related 
vocational, trades, career and technical programs.


improving Oil and gas Tenures 
Government will work to improve oil and gas tenure 
issuance policies as well as develop new guidelines 
to determine areas that require special consideration 
prior to tenure approval by the end of 2007. This will 
provide clear parameters for industry regarding areas 
where special or enhanced management practices 
are required. These measures will strike the important 
balance between providing industry with clarity and 
access to resources and the desire of local government, 
communities, landowners, stakeholders and First Nations 
for input into the oil and gas development process. 


Create Opportunities  
for Communities and First Nations
Benefits for British Columbians from the  
Oil and gas Sector
The oil and gas sector offers enormous benefits to all 
British Columbians through enhanced energy security, 
tens of thousands of good, well-paying jobs and tax 
revenues used to help fund our hospitals and schools. 
However, the day-to-day impact of the sector has largely 
been felt on communities and First Nations in British 
Columbia’s northeast. Community organizations, First 
Nations, and landowners have communicated a desire 
for greater input into the pace and scope of oil and gas 
development in British Columbia. 


By increasing our oil and gas industry’s competitiveness, British 
Columbians can continue to benefit from well-paying jobs, high quality 


social infrastructure and a thriving economy.
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Through The BC Energy Plan, government intends 
to develop stronger relationships with those affected 
by oil and gas development, including communities 
and First Nations. The aim is to work cooperatively to 


maximize benefits and minimize impacts. The plan 
supports improved working relationships among 
industry, local communities and landowners 
by increased and improved communication to 
clarify and simplify processes, enhancing dispute 
resolution methods, and offering more support and 
information. 


The government will also continue to improve 
communications with local governments and 
agencies. Specifically, The BC Energy Plan calls 
for efforts to provide information about increased 
local oil and gas activities to local governments, 
education and health service providers to 
improve their ability to make timely decisions 
on infrastructure, such as schools, housing, and 
health and recreational facilities. By providing local 
communities and service providers with regular 
reports of trends and industry activities, they can 
more effectively plan for growth in required services 
and infrastructure. 


Building Better relationships  
with Landowners
The BC Energy Plan: A Vision for Clean Energy 
Leadership also supports improved working 
relationships between industry, local communities 
and landowners and First Nations. Landowners will 
be notified in a more timely way of sales of oil and 
gas rights on private land. Plain language information 
materials, including standardized lease agreements 
will be made available to help landowners deal with 
subsurface tenures and activity. There will be a review 
of the dispute resolution process between landowners 
and industry by the end of 2007. The existing setback 
requirements, the allowed distance of a well site from 
a residence, school or other public place, will also be 
examined. These measures seek to strike the important 
balance between providing industry with clarity and 
access to resources and the desire of local government, 
communities, landowners, stakeholders and First Nations 
for input into oil and gas development. 


Working in Partnership with First Nations 
and Communities 
Government will work with First Nations communities 
to identify opportunities to benefit from oil and gas 
development. By developing a greater ability to 
participate in and benefit from oil and gas development, 
First Nations can play a much more active role in the 
industry. The BC Energy Plan also supports increasing 
First Nations role in the development of cross-cultural 
training initiatives for agencies and industry. 


Together with the Oil and Gas Centre of Excellence in Fort St. John, 
an oil and gas technology incubator will be established, allowing 


entrepreneurs to develop and test new innovations.


O i L  A N d  g A S


P O L i C y  A C T i O N S 


W O r K i N g  W i T h  C O M M u N i T i E S
A N d  F i r S T  N AT i O N S


•  Provide information about local oil and gas 
activities to local governments, First Nations, 
education and health service providers to 
inform and support the development of 
necessary social infrastructure.


•  Work with First Nations to identify 
opportunities to participate in and benefit 
from oil and gas development.


•  Support First Nations in providing cross-
cultural training to agencies and industry.


•  Improve working relationships among 
industry and local communities and 
landowners by clarifying and simplifying 
processes, enhancing dispute resolution 
methods, and offering more support and 
information.


•  Examine oil and gas tenure policies and 
develop guidelines to determine areas 
that require special consideration prior to 
tenure approval. 
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Conclusion
The BC Energy Plan: A Vision for Clean Energy 
Leadership sets the standard for proactively addressing 
the opportunities and challenges that lie ahead in 
meeting the energy needs for all the citizens of the 
province, now and in the future. Appendix A provides a 
detailed listing of the policy actions of the plan.


The BC Energy Plan will attract new investments, help 
develop and commercialize new technology, build 
partnerships with First Nations, and ensures a strong 
environmental focus. 


British Columbia has a proud history of innovation that 
has resulted in 90 per cent of our power generation 
coming from clean sources. This plan builds 
on that foundation and ensures B.C. will be 
at the forefront of environmental and 
economic leadership for years to come.


C O N C L u S i O N
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ENErgy CONSErvATiON  
ANd EFFiCiENCy
1. Set an ambitious conservation target, to acquire 


50 per cent of BC Hydro’s incremental resource 
needs through conservation by 2020.


2. Ensure a coordinated approach to conservation and 
efficiency is actively pursued in British Columbia.


3. Encourage utilities to pursue cost effective 
and competitive demand side management 
opportunities.


4. Explore with B.C. utilities new rate structures that 
encourage energy efficiency and conservation.


5. Implement Energy Efficiency Standards for 
Buildings by 2010.


6. Undertake a pilot project for energy performance 
labeling of homes and buildings in coordination 
with local and federal governments, First Nations, 
and industry associations.


7. New provincial public sector buildings will be 
required to integrate environmental design to 
achieve the highest standards for greenhouse 
gas emission reductions, water conservation and 
other building performance results such as a 
certified standard.


8. Develop an Industrial Energy Efficiency Program 
for British Columbia to address specific challenges 
faced by British Columbia’s industrial sector.


9. Increase the participation of local governments 
in the Community Action on Energy Efficiency 
Program and expand the First Nations and 
Remote Community Clean Energy Program.


ELECTriCiTy
10. Ensure self-sufficiency to meet electricity needs, 


including “insurance” by 2016.
11. Establish a standing offer for clean electricity 


projects up to 10 megawatts.
12. The BC Transmission Corporation is to ensure that 


British Columbia’s transmission technology and 
infrastructure remains at the leading edge and 
has the capacity to deliver power efficiently and 
reliably to meet growing demand.


13. Ensure adequate transmission system capacity 
by developing and implementing a transmission 
congestion relief policy.


14. Ensure that the province remains consistent with 
North American transmission reliability standards.


15. Continue public ownership of BC Hydro and 
its heritage assets, and the BC Transmission 
Corporation.


16. Establish the existing heritage contract in perpetuity.
17. Invest in upgrading and maintaining the heritage 


asset power plants and the transmission lines to 
retain the ongoing competitive advantage these 
assets provide to the province.


18. All new electricity generation projects will have 
zero net greenhouse gas emissions.


19. Zero net greenhouse gas emissions from existing 
thermal generation power plants by 2016.


20. Require zero greenhouse gas emissions from any 
coal thermal electricity facilities. 


21. Ensure clean or renewable electricity generation 
continues to account for at least 90 per cent of 
total generation.


22. Government supports BC Hydro’s proposal to replace 
the firm energy supply from the Burrard Thermal 
plant with other resources. BC Hydro may choose to 
retain Burrard for capacity purposes after 2014.


23. No nuclear power.
24. Review BC Utilities Commissions’ role in considering 


social and environmental costs and benefits.
25. Ensure the procurement of electricity 


appropriately recognizes the value of aggregated 
intermittent resources.


26. Work with BC Hydro and parties involved to continue 
to improve the procurement process for electricity.


27. Pursue Government and BC Hydro’s planned 
Remote Community Electrification Program to 
expand or take over electricity service to remote 
communities in British Columbia.


28. Ensure BC Hydro considers alternative electricity 
sources and energy efficiency measures in its 
energy planning for remote communities.


ALTErNATivE ENErgy
29. Establish the Innovative Clean Energy Fund to 


support the development of clean power and 
energy efficiency technologies in the electricity, 
alternative energy, transportation and oil and 
gas sectors.


30. Implement a provincial Bioenergy Strategy 
which will build upon British Columbia’s natural 
bioenergy resource advantages.


31. Issue an expression of interest followed by a call 
for proposals for electricity from sawmill residues, 
logging debris and beetle-killed timber to help 
mitigate impacts from the provincial mountain 
pine beetle infestation.


32. Implement a five per cent average renewable 
fuel standard for diesel by 2010 to help reduce 
emissions and advance the domestic renewable 
fuel industry.


33. Support the federal action of increasing the 
ethanol content of gasoline to five per cent 
by 2010 and adopt quality parameters for 
all renewable fuels and fuel blends that are 
appropriate for Canadian weather conditions in 
cooperation with North American jurisdictions.


34. Develop a leading hydrogen economy by 
continuing to support the Hydrogen and Fuel Cell 
Strategy for British Columbia.


35. Establish a new, harmonized regulatory 
framework by 2010 for hydrogen by working with 
governments, industry and hydrogen alliances.


OiL ANd gAS
36. Eliminate all routine flaring at oil and gas 


producing wells and production facilities by 2016 
with an interim goal to reduce flaring by half  
(50 per cent) by 2011.


37. Establish policies and measures to reduce air 
emissions in coordination with the Ministry of 
Environment.


38. Best coalbed gas practices in North America. 
Companies will not be allowed to surface 
discharge produced water. Any re-injected 
produced water must be injected well below any 
domestic water aquifer.


39. Enhance the Oil and Gas Environmental 
Stewardship Program, ensuring sound 
environmental, land and resource management.


40. Continue to work to lift the federal moratorium 
on offshore exploration and development and 
reiterate the intention to simultaneously lift the 
provincial moratorium.


41. Work with the federal government to ensure that 
offshore oil and gas resources are developed 
in a scientifically sound and environmentally 
responsible way.


42. Participate in marine and environmental planning 
to effectively manage marine areas and offshore 
oil and gas basins. 


43. Develop and implement a comprehensive 
community engagement program to establish 
a framework for a benefits sharing agreement 
resulting from offshore oil and gas development 
for communities, including First Nations.


44. Pursue regulatory and fiscal competitiveness in 
support of being among the most competitive oil 
and gas jurisdictions in North America.


45. Enhance infrastructure to support the 
development of oil and gas in British Columbia 
and address impediments to economic 
development such as transportation and labour 
shortages.


46. Encourage the development of conventional and 
unconventional resources.


47. Support the growth of British Columbia’s oil and 
gas service sector.


48. Promote exploration and development of 
the Interior basins with a priority focus on the 
Nechako Basin.


49. Encourage the development of new technologies.
50. Add value to British Columbia’s oil and gas 


industry by assessing and promoting the 
development of additional gas processing 
facilities in the province.


51. Provide information about local oil and gas 
activities to local governments, education 
and health service providers to inform and 
support the development of necessary social 
infrastructure.


52. Work with First Nations to identify opportunities 
to participate in and benefit from oil and gas 
development. 


53. Support First Nations in providing cross-cultural 
training to agencies and industry.


54. Improve working relationships among industry 
and local communities and landowners by 
clarifying and simplifying processes, enhancing 
dispute resolution methods, and offering more 
support and information.


55. Examine oil and gas tenure policies and develop 
guidelines to determine areas that require special 
consideration prior to tenure approval.


A P P E N d i X  A    The BC Energy Plan: Summary of Policy Actions







Energy in Action


P ow E r s m A rt
BC Hydro offers a variety of 
incentives to adopt energy saving 
technologies. Incentives such 
as rebates on efficient lighting 
or windows encourages British 
Columbians to improve the energy 
efficiency of their homes and 
businesses.


P rov i n c i A l s A l E s tAx 
E x E m P t i o n s
Tax breaks are offered for a wide 
variety of energy efficient items, 
making it easier to conserve energy. 
Tax concessions are in place for 
alternative fuel and hybrid vehicles 
as well as some alternative fuels. 
Bicycles and some bicycle parts are 
exempt from provincial sales tax, 
as are a variety of materials, such 
as  Energy Star® qualified windows, 
that can make homes more energy 
efficient.


n E t m E t E r i n g
The Net Metering program 
offered by BC Hydro for customers 
with small generating facilities, 
allows customers to lower their 
environmental impact and take 
responsibility for their own power 
production. The customer is only 
billed for their “net consumption”; 
the total amount of electricity 
used minus the total produced. 
Net Metering helps to move the 
province towards electricity self 
sufficiency and expands clean 
electricity generation.


P ow E r i n g t h E E co n o m y
The Oil and Gas sector invested 
$4.6 billion in B.C. in 2005 and 
contributed more to the provincial 
treasury than any other resource in 
2005/06. In 2006 1,416 oil and gas 
wells were drilled in the province and 
between 2002 and 2005, summer 
drilling increased 242 per cent. 


F r i d g E B u y - BAc k 
P ro g r A m
This program offers customers $30 
in cash and no-cost pickup and 
disposal of an old, inefficient second 
fridge. If all second operating 
fridges in B.C. were recycled, we 
would save enough energy to 
power all the homes in the city of 
Chilliwack for an entire year.


l i g h t i n g r E BAt E s
This program offers instant rebate 
coupons for the retail purchase 
of Energy Star® light fixtures 
and Energy Star® CFLs (Compact 
Fluorescent Lights). 


w i n d ows r E BAt E
The Windows Rebate Program offers 
rebates for the installation of Energy 
Star® windows in new, renovated 
or upgraded single-family 
homes, duplexes, townhouses or 
apartments.


P ro d u c t i n c E n t i v E 
P ro g r A m
The Product Incentive Program 
provides financial incentives 
to organizations which replace 
inefficient products with energy 
efficient technologies or add on 
products to existing systems to 
make them more efficient.


h i g h - P E r F o r m A n c E 
B u i l d i n g P ro g r A m 
F o r l A rg E co m m E rc i A l 
B u i l d i n g s
Financial incentives, resources, and 
technical assistance are available 
to help qualified projects identify 
energy saving strategies early in the 
design process; evaluate alternative 
design options and make a business 
case for the high-performance 
design; and, offset the incremental 
costs, if any, of the energy-efficient 
measures in the high-performance 
design.


h i g h - P E r F o r m A n c E 
B u i l d i n g P ro g r A m 
F o r s m A l l to m E d i u m 
co m m E rc i A l B u i l d i n g s
Incentives and tools are offered to 
help owners and their design teams 
create and install more effective 
and energy-efficient lighting in new 
commercial development projects.


n E w h o m E P ro g r A m
Builders and developers are 
encouraged to build energy 
efficient homes by offering financial 
incentives and Power Smart 
branding for homes that achieve 
energy efficient ratings.


A n A ly z E m y h o m E
BC Hydro offers an online tool 
that provides a free, personalized 
breakdown of a customer’s home 
energy use and recommendations 
on where improvements can be 
made to lower consumption.


co n s E rvAt i o n r E s E A rc h 
i n i t i At i v E
A 12-month study in six 
communities that examines how 
adjusting the price of electricity at 
different times of day influences 
energy use by residential customers, 
and how individual British 
Columbians can make a difference 
in conserving power in their homes 
and help meet the growing demand 
for electricity in B.C.


t h E g r E E n B u i l d i n g s 
P ro g r A m
Provides tools and resources to 
support school districts, universities, 
colleges, and health authorities to 
improve the energy efficiency of 
their buildings across the province.


At t r Ac t i n g wo r k E r s
The Ministry of Energy, Mines and 
Petroleum Resources hosts job 
fairs across B.C. to attract workers 
to the highly lucrative oil and 
gas sector. Job fairs were held in 
14 communities in 2005 and 16 
communities in 2006 attracting 
thousands of people and resulting 
in hundreds of job offers. Centre 
of Excellence Government is 
partnering with industry and the 
Northern Lights College in Fort St. 
John to build a centre for oil and gas 
excellence, more than doubling the 
number of students training for jobs 
in the oil and gas industry.


c E n t r E o F E xc E l l E n c E
Government is partnering with 
industry and the Northern Lights 
College in Fort St. John to build a 
centre for oil and gas excellence, 
more than doubling the number of 
students training for jobs in the oil 
and gas industry.


100,000 s o l A r ro o F s  
F o r B.c.
The Ministers of Environment, 
and Energy, Mines and Petroleum 
Resources are sponsoring the 
development of a plan that will see 
the aggressive adoption of solar 
technology in B.C. The goal of the 
project is to see the installation of 
solar roofs and walls for hot water 
heating and photovoltaic electricity 
generation on 100,000 buildings 
around B.C.


PA rt n E r i n g F o r s u cc E s s
Since 2003, the Province of B.C. 
has partnered in the construction 
of $158 million in new oil and gas 
road and pipeline infrastructure. 
The Sierra Yoyo Desan Road public 
private partnership improved the 
road allowing year round drilling 
activity in the Greater Sierra 
natural gas play. The project was 
recognized with the Gold Award for 
Innovation and Excellence from the 
Canadian Council for Public Private 
Partnerships in 2004.


E n E rg y E F F i c i E n t 
B u i l d i n g s: A P l A n F o r B c
This strategy will lower energy 
costs for new and existing buildings 
by $127 million in 2010 and 
$474 million in 2020, and reduce 
greenhouse gas emissions by 2.3 
million tonnes in 2020. The Province 
is implementing ten policy and 
market measures in partnership 
with the building industry, energy 
consumer groups, utilities, non-
governmental organizations, and 
the federal government.







For more information on 


The BC Energy Plan: 


A Vision for Clean Energy Leadership, contact:


Ministry of Energy, Mines and Petroleum Resources


1810 Blanshard Street


PO Box 9318 Stn Prov Govt


Victoria, BC V8W 9N3


250.952.0241


www.energyplan.gov.bc.ca
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I wish to recognize those in attendance including former Lieutenant-Governor, the Honourable Garde Gardom.


Once again I have the great privilege of addressing you as we begin a new session of the Parliament of British Columbia.


It is important we remember and honour British Columbians who have passed away since this Assembly last convened.


All British Columbians join the Nisga'a people in sadness at the loss of their Chief of Chiefs, Dr. Frank Calder.


We mourn the passing of former members of this Assembly, Val Anderson, Ray Williston, and Peter Hyndman.


Our communities were strengthened and built by former mayors we lost this year: 17-term Prince Rupert Mayor Peter Lester,
Marilyn Baker of the District of North Vancouver, Doug Drummond of Burnaby, Ken Hill of Esquimalt, and Jack Loucks of North
Vancouver City.


We mourn the loss of Hereditary Chief Jerry Jack of the Mowachaht-Muchalaht First Nation, Grand Chief Peter C. James of the
Katzie First Nation, and Chief Roy Mussell of the Skwah Band of the Sto-lo Nation.


Our arts community lost friends with the passing of coastal painter E.J. Hughes, filmmaker Daryl Duke, actor and playwright Mavor
Moore, poet Max Plater, entertainer Fran Dowie, and volunteers Ernie Fladell and Reva Lander.


The world of journalism lost the bylines of Elizabeth Aird and Denny Boyd.


We lost British Columbians who showed us that individuals can make a difference: Ken Willoughby, who raised awareness about
prostate cancer; John Turvey, who helped the residents in Vancouver's Downtown Eastside; and Yung Quon Yu, president of the
Chinese Benevolent Association of Vancouver.


We are saddened by the loss of former Supreme Court Justice John Caldwell Cowan, former deputy minister Stanley Paul Dubas,
and Thomas Kunito Shoyama, one of Canada's most respected civil servants.


We remember our dedicated members of the public service who passed away in the last year: Wilma E. Blanchard, Roberta
Campbell, Alice Chu, Allan Clayton, Brenda C. Code, Jeanne L. Cressey, Lyndon Cross, Jane Fernandez, Rita Foreman, Craig
William Gibson, Karen Hoyseth, Mary C. Hudson, Debbie Hunt, Andrea LaCasse, Theresa Lewis, Douglas W. McKay, Theresa M.
Marsolais, Richard Martin, Roger Motut, Parminder Nagra, Rosetta Neal, Nurani Rahemtulla, Joy E. Rushton, Susan H. Schneider,
John W. Schildroth, John Schindel, Donna Sheardown, Barbara Sheldan, Lynne Webb, and Larry Wells.
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We were also reminded of the sacrifices made by our Armed Forces serving in Afghanistan in mourning the loss of Corporal
Andrew James Eykelenboom of Comox and Bombardier Myles Mansell of Victoria.


Tragedy touched us and took from us too soon Gerald Foisy and Shirley Rosette of 108 Mile House in the sinking of the Queen of
the North, and Bob Newcombe, Doug Erickson, and paramedics Shawn Currier and Kim Weitzel in the Sullivan Mine tragedy. All
are remembered with respect.


Over the last five years British Columbians have marshalled their effort and energy to turn the province into an
economic powerhouse and a centre for social innovation and improvement.


Self confidence and optimism have created a legacy of leadership rooted in the power of individual aspiration and the potency of
common purpose.


Today we live in a world redefined by enormous shifts in our demographic, economic, and environmental makeup.


At the heart of the government's agenda lies this simple question: What can we do today to secure the future for our children and
grandchildren?


This is a time for partnership not partisanship, for boldness not trepidation, for action not procrastination.


British Columbians accomplish what we set our minds to do. We worked together to rebuild our financial foundation. Today, the
economy is on track and, for the first time since 1983, we have regained a triple-A credit rating.


Over the last five years British Columbia has led the nation in job growth. The Conference Board of Canada ranks our health
system as the best in Canada. Our students are outperforming their counterparts in international assessments.


We have worked together to preserve vast areas of wilderness, to create the Kitasoo Spirit Bear Conservancy, and to pioneer
ecosystem-based management.


The Conservation Investment and Incentives Initiative creates a $120-million partnership to build economic development and
conservation programs with First Nations in valuable coastal rainforests.


Last year's unprecedented labour agreements are widely recognized as a singular feat of leadership. Public sector workers worked
with government to find solutions that were constructive, flexible, and innovative. There have been fewer strikes and lockouts due
to labour disputes in B.C. over the past four years than at any time on record.


The precedent-setting Trade, Investment and Labour Mobility Agreement with Alberta will create jobs and opportunity in every
region of the province.


Rural British Columbia has record levels of employment and economic growth. That is a credit to our citizens and their hard work.


When we act with resolve and with common purpose, we succeed. Nowhere is that more apparent than in the New Relationship
we are forging with First Nations.


First Nations' leaders are leading Canada to close the gaps in health, education, housing, and economic opportunity. Their legacy
is a testament to positive leadership and a lasting contribution to Canada.


The powerful currents sweeping across our lives today call for long-term vision not short-term expedience, for selfless rather than
selfish actions, for focused rather than fractured responses, and for decision not delay. They demand we look to ourselves for
change before asking it of others.


Today's youth are wondering what the future holds for them.


Will we have the courage to tackle difficult problems that have no easy solutions?


Can we find the resolve to ask more of ourselves than we demand of others?


Will we have the foresight to reach higher in education and literacy, to reduce the weight of our footprint on the environment, or
to sustain our public health care system?


To these questions your government answers — yes.


We are obliged to act — individually and collectively — before the tipping point becomes the breaking point.


Your government will act:


To lead Canada in partnership with First Nations.


To tackle the challenges of global warming and unplanned urban sprawl.


To increase affordable housing, reduce homelessness, and help those who cannot help themselves.


To improve quality, choice, and accountability in our two most important public services — education and health care.


To open up Canada's Pacific Gateway and strengthen our economic competitiveness.


These are the elements of the Pacific Leadership Agenda. They are all crucial to achieving the Five Great Goals for the Golden
Decade that lies ahead.
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YOUR GOVERNMENT HAS BEGUN THE LONG JOURNEY TO RECONCILIATION WITH FIRST NATIONS


The First Nations Leadership Council deserves our thanks for their open and positive leadership.


Today, three Final Agreements under the B.C. Treaty Commission are being considered for ratification by First Nations.


Those treaties are harbingers of hope and reconciliation of Aboriginal rights with the responsibilities of the Crown.


If they are ratified within the next few months, legislation will be brought to this House for full consideration.


The Province appreciates the federal government's partnership in reaching this historic stage in the treaty processes for the Maa-
nulth, Lheidli T'enneh, and Tsawwassen people.


Last year's historic agreements with the Songhees, Esquimalt, Tsay Keh Dene, and Kwadacha people also attest to a New
Relationship between First Nations and government.


The Transformative Change Accord, the new health, education and housing frameworks, and hundreds of working agreements
between the Province and First Nations will enable First Nations to better control their own destinies.


Recognition of First Nations' contributions to our history and our culture are critical components of reconciliation.


New Osoyoos, Haida Gwaii, and Squamish-Lil'wat cultural centres will reconcile the past with a positive future.


New curricula will be developed with First Nations historians. Oral histories will be gathered through conversations with First
Nations Elders.


More will be done to enhance and preserve First Nations languages.


With that spirit of respect and reconciliation in mind, your government will work with this Assembly and First Nations to act on the
recommendation of the 2001 review dealing with the artwork in the lower rotunda of the Parliament Buildings.


British Columbia is leading the way towards a positive, contemporary vision for Canada that recognizes all of its founding partners.


It stands proudly for the inclusion of Canada's Aboriginal people as full founding partners in Confederation.


It stands firmly for the recognition and respect of Aboriginal rights, title, and self-determination within the Canadian Constitution.


As we have worked to establish a New Relationship with First Nations, so too must we redefine our relationship with our natural
surroundings.


BRITISH COLUMBIA HAS ESTABLISHED A REPUTATION FOR ENVIRONMENTAL LEADERSHIP


Over the last five years the government has built on that legacy.


Wildlife habitat protection has expanded from 10,000 hectares to over four million hectares.


For the first time ever, a program is in place to clean up old contaminated sites on Crown land.


Today, 14 per cent of British Columbia land is protected — more than any other province.


This government has created 43 new Class A parks and expanded 38 existing parks.


Your government will act this year to establish several new Class A parks and conservancies and to expand many other existing
ones.


Changes will be introduced to strengthen forest stewardship and reduce the risk of forest fires.


Other amendments will improve forest health, encourage better utilization of beetle-killed timber and salvage fiber, and strengthen
actions against those who damage our forest or range resources.


After decades of inaction, both groundwater protection and a drinking water action plan are in place.


A $21-million Living Rivers Trust has been established to enhance watershed management and restore fish habitat.


The new $150-million Canada-British Columbia Municipal Rural Infrastructure Fund will support green projects that improve water
quality, wastewater, sewage treatment, and public transit.


After years of denial, the evidence is clear.


Victoria's raw sewage is contaminating the ocean floor and polluting the Pacific.
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That is not acceptable. And it will be remedied.


Your government will fund up to one-third of the costs of a new sewage treatment facility for Greater Victoria.


As important as all of these priorities are, none is more important than the critical problem of global warming and climate change.


The challenge of reversing global warming is more difficult today than it was in 1992 at the Rio Summit and more dire than it was
in 1997 in Kyoto.


The Kyoto Treaty, which is now in place, just came into force two years ago this Friday.


Little has been done to seriously address this problem which is literally threatening life on Earth as we know it.


Since 1997, greenhouse gas emissions have continued to grow here in British Columbia and across Canada.


Voluntary regimes have not worked.


In 2007, British Columbia will take concerted provincial action to halt and reverse the growth in greenhouse gases.


We will forge new partnerships across both provincial and national boundaries.


The government will act now and will act deliberately.


British Columbia's greenhouse gas emissions are now estimated to be 35 per cent higher than in 1990. The rate of atmospheric
warming over the last 50 years is faster than at any time in the past 1,000 years.


The science is clear. It leaves no room for procrastination. Global warming is real.


We will act to stem its growth and minimize the impacts already unleashed. The more timid our response is, the harsher the
consequences will be.


If we fail to act aggressively and shoulder our responsibility, we know what our children can expect — shrinking glaciers and snow
packs, drying lakes and streams, and changes in the ocean's chemistry.


Our wildlife, plant life, and ocean life will all be hurt in ways we cannot know and dare not imagine.


We do know this — what each of us does matters. What everyone does matters.


Things we take for granted and that have taken millennia to evolve could be at risk and lost in the lifetimes of our children.


Action on climate change was promised in your government's election platform. It is central to the Great Goal of leading the world
in sustainable environmental management and it has been an important performance objective in the Province's last two strategic
plans. The energy plan government adopted in 2002 is the cleanest, greenest energy plan in North America.


More air shed management plans have been developed over the past five years than in the entire previous decade. A 40-point
action plan on climate change was adopted in 2004 and an energy efficient buildings plan in 2005.


Between 2000 and 2004, government's own emissions were reduced by 24 per cent. British Columbia now has the second lowest
per capita greenhouse gas emissions in Canada.


However, our emissions are increasing at a rate far faster than most of our neighbours'.


We must act to arrest and reverse that trend.


This government will firmly establish British Columbia standards for action on climate change.


It will aim to reduce B.C.'s greenhouse gas emissions by at least 33 per cent below current levels by 2020. This will place British
Columbia's greenhouse gas emissions at 10 per cent under 1990 levels by 2020.


It is an aggressive target and will set a new standard. To achieve that goal we will need to be focused and relentless in its pursuit.


Interim targets will be set for 2012 and 2016.


Leaders from business, community groups, and citizens themselves are calling for a new environmental playing field that is fair
and balanced but that recognizes we all need to change. We all need to be part of the solution.


The soon-to-be released new climate action and energy plans will be complemented by an air quality improvement initiative.


Each of those plans will aspire to meet or beat the best practices in North America for reducing carbon and other greenhouse
gases.


Because our emissions have grown so much since 1990, our task of reducing emissions in percentage terms will be that much
more difficult.


Clearly there is a limit to what can be credibly accomplished within any given period of time.


A Climate Action Team will be established. Working with First Nations, other governments, industries, environmental organizations,
and the scientific community it will determine the most credible, aggressive, and economically viable sector targets possible for
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2012 and 2016.


The Climate Action Team will also be asked to identify practicable options and actions for making the government of British
Columbia carbon neutral by 2010.


Your government is confident that balanced action will provide solutions that reduce costs, increase productivity, and make a
leading contribution to environmental improvement.


This will be hard work but there is no place better suited to meet this challenge than B.C. because of our diverse and strong
economy.


A longer-term emissions reduction target for 2050 will also be established for British Columbia, as it has been for Canada,
California, and Oregon.


Citizens might be rightly skeptical of any such long-term targets. What we do today will rightly be judged for the example it sets.


Our economy has the strength and resources to be bold and far reaching.


Indeed, being bold and far sighted will foster innovation, new technologies, and plant the seeds of success. Just as the
government's energy vision of 40 years ago led to massive benefits today, so will our decisions today provide far reaching benefits
in 2040 and 2050.


Our actions will mean more jobs, new investments, and ultimately greater prosperity for British Columbia. Climate action must be
seen and pursued as an economic opportunity as well as an environmental imperative.


Your government's comprehensive climate change and energy strategies will rest on a number of defining principles.


The new energy plan will require British Columbia to be electricity self-sufficient by 2016.


A new personal conservation ethic will form the core of citizen actions in the years ahead. Conservation provides huge benefits at
minimal cost.


All new and existing electricity produced in B.C. will be required to have net zero greenhouse gas emissions by 2016.


That target may be unprecedented in North America, but it is achievable and realistic in B.C.


Under the new energy plan, British Columbia will reduce greenhouse gas emissions from the oil and gas industry to 2000 levels by
2016.


That will include a requirement for zero flaring at producing wells and production facilities.


The energy plan will require that at least 90 per cent of our electricity comes from clean, renewable sources.


Effective immediately, British Columbia will become the first jurisdiction in North America, if not the world, to require 100 per cent
carbon sequestration for any coal-fired project.


That means no greenhouse gas emissions will be permitted for coal-fired electricity projects anywhere in British Columbia.


Your government will look to all forms of clean, alternative energy in meeting British Columbians' needs in our provincial economy.


Bioenergy, geothermal energy, tidal, run-of-the-river, solar, and wind power are all potential energy sources in a clean, renewable,
low-carbon future.


Your government will pursue British Columbia's potential as a net exporter of clean, renewable energy.


A new $25-million Innovative Clean Energy Fund will be established to encourage the commercialization of alternative energy
solutions and new solutions for clean remote energy that can solve many challenges we face right here in B.C.


Trees infested by the mountain pine beetle will be used to create new clean energy. Wood chips and other wood waste will be
better utilized to produce clean power.


Beehive burners will be eliminated in British Columbia.


Legislation will be developed over the next year to phase in new requirements for methane capture in our landfills, the source of
about nine per cent of B.C.'s greenhouse gas emissions.


That methane can and should be used for clean energy.


New technologies will be encouraged to "green the grid" and reduce energy losses in transmission.


In the weeks ahead, the Premier will meet the governors of Washington and California to work in partnership on several of these
and other initiatives to reduce net greenhouse gases in the Pacific Coast Region.


British Columbia will work with California to assess and address the impacts of climate change on our ocean resources and
establish common environmental standards for all our Pacific ports. Your government will seek federal co-operation to electrify our
ports and reduce container ships' carbon emissions in all of Canada's ports.


A co-ordinated, integrated, market-based approach will be critical to meeting our targets.







Speech from the Throne | 3rd Session | 38th Parliament | Legislative Assembly of British Columbia


http://www.leg.bc.ca/38th3rd/4-8-38-3.htm[5/28/2009 10:50:49 AM]


Your government will work with the federal government and its Pacific partners to develop a sensible, efficient system for
registering, trading, and purchasing carbon offsets and carbon credits.


Later this spring, your government will invite all Pacific Coast governors and their key cabinet members to British Columbia to
forge a new Pacific Coast Collaborative that extends from Alaska to California.


Transportation represents about 40 per cent of B.C.'s total greenhouse gas emissions.


B.C. will work with its neighbours to create electrified truck stops and support other anti-idling measures for heavy vehicles.


A federal-provincial partnership will be investing $89 million for fuelling stations and the world's first fleet of 20 fuel cell buses.
This expansion of the number of hydrogen fuelling stations is part of the initial phase of the hydrogen highway. That highway will
run from Whistler to Vancouver, Surrey, and Victoria.


But that is just a start.


Your government will work with California and other Pacific states to push for a hydrogen highway that runs from Whistler to San
Diego by 2010.


The Gateway Project will reduce congestion, improve traffic flow, and reduce emissions from vehicle idling.


It will dramatically expand cycling networks and connect communities as never before with safer cycling paths and healthier
alternatives to driving.


It will establish, for the first time in 20 years, a new transit corridor and open the way for transit improvements to the Fraser
Valley connecting Chilliwack, Abbotsford, Langley, and Surrey to Coquitlam and Vancouver.


Electronic tolls will help restrain traffic growth and transit funding will work in concert with decisions to increase densities, reduce
sprawl, and reduce costs.


The new $40-million LocalMotion Fund will also help local governments build walkways, cycling paths, disability access, and other
improvements aimed at getting people out of their cars and back on their feet.


The new Canada Line will reduce net greenhouse gas emissions by up to 14,000 tonnes by 2021.


New measures will be implemented to encourage and dramatically increase local transit alternatives.


Over the next year, new regional transit options will be established for our major urban areas in the Lower Mainland, the Fraser
Valley, the Capital Regional District and the Okanagan.


New tailpipe emission standards for all new vehicles sold in B.C. will be phased in over the period 2009 to 2016.


Those standards will reduce carbon dioxide emissions by some 30 per cent for automobiles.


British Columbia will establish a low-carbon fuel standard.


It will reduce the carbon intensity of all passenger vehicles by at least 10 per cent by 2020.


These new standards will be developed in recognition of what is already mandated in California, to ensure they are viable and
achievable.


Your government has already introduced fuel tax exemptions for ethanol and biodiesel portions of fuels blended with gasoline and
diesel.


The $2,000 sales tax exemption on new hybrid vehicles will be extended to help make those cleaner cars more affordable.


Moving to a hybrid car from a four-wheel-drive SUV can cut personal transportation emissions by up to 70 per cent overnight.


Beginning this month, all new cars leased or purchased by the provincial government will be hybrid vehicles.


New measures will also be taken to reduce energy consumption and emissions in the public sector.


New strategies will be launched to promote Pacific Green universities, colleges, hospitals, schools, prisons, ferries, and airports.


An important symbol of leadership in that regard starts right here in the legislative precinct.


As the Legislative Buildings are upgraded to meet modern seismic standards, new standards of energy efficiency will be set and
met.


Many other initiatives will form part of your government's climate action strategy.


A new unified B.C. Green Building Code will be developed over the next year with industry, professional, and community
representatives.


Incentives will be implemented to retrofit existing homes and buildings to make them more energy efficient.


New measures will be taken to help homeowners undertake "energy audits" that show them where and how savings can be
achieved.
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New real-time, in-home smart metering will be launched to help homeowners measure and reduce their energy consumption.


These measures will demand new personal commitment, new investments, and new funding.


Your government remains committed to putting more money back in people's pockets, which allows them more choice in personal
spending.


It remains committed to competitive tax rates that stimulate investment and job creation.


This government does not support new taxes on productivity that create disincentives to capital investment. But it does believe
that our tax system should encourage responsible actions and individual choices.


The cost of climate change is directly related to our consumption.


Over the next year, the Province will consider the range of possibilities aimed at encouraging personal choices that are
environmentally responsible.


It will look for new ways to encourage overall tax savings through shifts in behaviour that reduce carbon consumption.


For our goals to be met citizens must take primary responsibility and make choices that reflect their values.


Conservation is key to a greener future.


Public education and information is critical in that regard.


Your government will ensure that our children have the benefit of that knowledge in their school curricula.


It will work to build literacy on early actions that can be taken at home and at work to make a positive difference to reduce our
individual impact on the environment.


A new Citizens' Conservation Council will be established and funded.


Your government will also invest in our forests, nature's carbon sinks.


Next year will mark the six-billionth tree planted in British Columbia since reforestation efforts began in 1930. It took 51 years of
planting before our first billion trees were planted.


Today we are planting about 200 million trees a year, or one billion trees every five years.


In the new world, those new trees will have new value as carbon sinks and oxygen creators which help clean our air and offset
greenhouse gases. On average, each new tree planted offsets up to one tonne of carbon dioxide over its lifetime.


Your government will substantially increase its tree-planting efforts, which will increase the amount of carbon that is offset each
year through reforestation and afforestation.


The new Green Cities Project will foster innovations that reduce our imprint on the planet through sustainable community planning.


New measures will be developed to promote "urban forestry" and new community gardens.


These are just part of the Green Cities Project.


The Green City Awards will recognize B.C.'s most environmentally friendly communities.


The $21-million Towns For Tomorrow infrastructure program will help small towns across B.C. make improvements in their
communities over the next three years.


The new B.C. Spirit Squares program will provide $20 million for communities to create or enhance outdoor public meeting places.


Those new outdoor gathering spaces will be built in celebration of the 150th anniversary of the founding of the Colony of British
Columbia in 2008.


These new civic spaces will be legacies for our children to celebrate our heritage, culture and community achievements.


Vibrant communities are livable, lively places.


More housing choices and more pedestrian activity are key components of healthier communities.


HOUSING IS THE CORNERSTONE OF STRONG SOCIAL POLICY


The challenges of housing, homelessness, addictions, and mental health require us to rethink the actions of a generation.


Homelessness is a plague that weakens our cities, siphons our strength, and erodes our social fabric.


It weakens us all. It is unacceptable.
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The failed approaches of the past that require more money but deliver no improvement are also not acceptable.


New approaches are needed.


Your government believes municipal governments with populations greater than 25,000 should identify and zone appropriate sites
for supportive housing and treatment facilities for persons with mental illnesses and addictions in official community plans by
2008.


Changes will be developed to existing funding and transfer payments to ensure integrated regional transportation and housing
planning.


We will encourage local government to exempt small-unit, supportive housing projects from development cost charges and levies.


A new assessment class and new tax exemptions for small-unit, supportive housing will be developed over the next year for this
legislature's consideration.


This government wishes to add to housing stock while reducing housing costs and reducing the environmental footprint of
sprawling communities.


Urban sprawl puts pressure on our limited land base and increases servicing costs for property taxpayers for new roads, bridges,
and rapid transit; for sewage and water services; and for increased energy and transmission.


Larger lots, larger homes, excessive fees, and longer time frames have pushed home prices beyond the economic reach of too
many. Economic costs have increased and so have environmental ones.


Working with the Union of British Columbia Municipalities and the private sector the government will develop new incentives to
encourage smaller lot sizes and smaller, more energy efficient homes that use less land, less energy, less water, and are less
expensive to own.


Our communities should be places where women, children, and seniors can safely walk the streets.


Changes to make police financing equitable for smaller communities with fewer than 5,000 residents will be introduced this
session.


Our communities should be places where children are cared for and are safe.


Further improvements to the Child, Family and Community Service Act will be introduced this session.


Your government will introduce legislation to end mandatory retirement as recommended by the Premier's Council on Aging and
Seniors' Issues.


YOUR GOVERNMENT'S FOCUS ON IMPROVING AND PROTECTING PUBLIC HEALTH CARE WILL CONTINUE


The Conversation on Health is now well underway. It will guide future improvements.


The new First Nations Health Plan was a major milestone that will improve health determinants, health delivery, and health
outcomes for Aboriginal people.


Major new initiatives in health promotion are underway.


The ActNow BC program is making progress in fostering greater physical activity, healthier eating habits, and tobacco reduction.


The Action Schools! BC program is spreading into our classrooms across the province to promote healthy living among our
students.


Your government is eliminating junk food in all public schools and in all vending machines in provincially owned buildings.


The School Fruit and Vegetable Snack Program is in 50 schools this year and will be available to every public school by 2010.


New measures are being taken to reduce tobacco use.


New supports are being offered to persons on income assistance to help kick their smoking habit.


Legislation will be introduced this session to ban smoking on all school property.


Smoking will be phased out in all indoor public spaces by 2008.


As well as health promotion, new services will be added.


A new electronic surgical patient registry will give patients more control over their surgical options, improve public reporting of
wait times, and enable better surgical treatment planning.


A new electronic medical records system will be launched to give physicians better access to patient records and improve service
to patients.
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The BC HealthGuide will be available in Punjabi and Chinese, to give families in those communities better access to health
information in their mother language.


Despite efficiency gains, new funding, and increased service levels attained in the last five years, challenges in health delivery
remain.


The demand for new services, technologies, drugs, and treatments continues to grow faster than our ability to pay for them.


The demand for more nurses, doctors, and other health providers grows faster than our capacity to hire and train them.


Insatiable demands for more funding in health care have gone past the tipping point.


Left unchecked, those demands will see our public health care system reach the breaking point, not in decades, but in a matter of
years.


Health funding will be increased once again in the new fiscal year by an additional $885 million.


Overall health spending will have grown by 51.8 per cent since the year 2000 — or about four times the rate of inflation in that
period.


Next year's increase in health funding will be 7.3 per cent — twice the rate of economic growth and over three times the current
rate of inflation.


Yet the pressures on our health care system continue to escalate.


We must face up to that reality and do what is necessary to make our health care system sustainable for the future.


Your government will continue to listen and learn from British Columbians, to innovate, and to explore new ways of delivering
better health services.


And it will lead fundamental health reforms that increase individual choice and maximize the supply of health services within the
budgets available.


This will not be easy.


It will not come without controversy or change.


This government is determined to put our public health care system on a footing that ensures sustainability.


The most effective health promotion strategy we have discovered to date is education and individual action.


THIS GOVERNMENT IS DETERMINED TO MAKE B.C. THE BEST EDUCATED, MOST LITERATE JURISDICTION ON THE CONTINENT


Changes passed last year in this Assembly to reduce class sizes, increase accountability, and give parents a new role in class
planning are paying off.


For the first time, all school districts are required to publicly report their class sizes, class by class and school by school.


For the first time, they are being held legally accountable for legislated class size and composition requirements.


Here are the results.


There are now over 1,000 more classes in our schools than there were last year, with over 12,000 fewer enrolled students.


In every single district across B.C. average class sizes have dropped this past year.


In every applicable grade, the number of classes with more than 30 students declined.


On average, the number of classes with over 30 students in Grades 4 to 12 declined by 65 per cent.


Parents, teachers and school boards should all be proud of that achievement.


The student-teacher ratio is now as low as it has ever been in British Columbia.


The number of classes across B.C. with two or more ESL students has gone down in the last year.


These are positive trends.


Student completion rates have gone up over the past five years.


However, one in five students does not complete, and over half of B.C.'s Aboriginal students do not complete their studies.


We need to improve to meet the needs of students who are failing to complete.


This year, new steps will be taken to lift our students to higher levels of achievement.
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These reforms will be focused on improving quality, choice, and accountability.


British Columbians know that as good as our education system is, it can and must be even better.


Teachers certainly know that.


Your government will act to give teachers new recognition and financial incentives to reward improvements in student achievement
and promote professional development.


Teachers will be offered voluntary leadership certification, new resources, professional development, and online supports.


A Premier's Award For Teaching Excellence will also be established to annually recognize and reward excellence in teaching.


New legislation will be introduced to broaden the mandate of school boards, as reflected in a new title: Boards of Education.


Amendments to the School Act will also be introduced to enable boards to offer "special academies" upon the approval of school
planning councils and consultation with parents.


Boards will be authorized to charge fees approved by school planning councils to defray non-instructional costs or additional costs
incurred in offering special academies, trades programs, and band instruments.


This measure will give boards the tools they need to offer students access to programs that might otherwise be closed as a result
of the recent Supreme Court ruling.


Boards of Education will also be given a new opportunity to provide early learning programs to preschoolers.


Up to 80 StrongStart Centres will open in underutilized school spaces over the next year. They will help our youngest students to
enter school ready to learn.


Boards of Education will be required to develop district literacy plans to improve literacy. They will help co-ordinate literacy
initiatives in their communities.


The new ReadNow BC program will provide $27 million in initial funding to help British Columbians improve their reading skills.


The role of district superintendents will be expanded to be responsible to boards for improving student achievement.


New provincial Superintendents of Achievement will be appointed by the Province to report and make recommendations on
improving student achievement in school districts.


New "sunshine legislation" will shed new light on school district companies' business practices. New public reporting and auditing
requirements, and new obligations for their directors to be at arm's length from parent boards, will be established.


More choice and flexibility will be encouraged to better meet student needs.


The Graduation Portfolio Standard will be simplified to focus on physical activity, career planning, and community service.


While the Province will set standards for meeting graduation requirements, Boards of Education will determine the most
appropriate learning and instruction methods for meeting provincial standards in their districts, including whether or not to offer a
portfolio program.


Amendments will be introduced to broaden the Education Minister's capacity to create provincial schools and offer more choice in
learning.


Provincial schools will offer new choices in curricula, new course content, and new demonstration schools better tailored to unique
student needs.


These new provincial schools will build on the virtual school that is now serving over 16,000 students provincewide.


The virtual school is providing new round-the-clock access to learning, tutoring, and academic supports.


These new measures will be supported in a new B.C. Education Guarantee that assures that all students have ongoing access to
courses required for high school completion and that all British Columbians who need it have free, easy access to adult basic
education through LearnNowBC.


This year the government will:


Ensure new residents can obtain support in ESL training and streamlined professional and skilled labour certification, to help them
use the skills they bring to B.C.;


Establish a teacher employment registry, administered by the College of Teachers, to publicly report the names of teachers
disciplined for misconduct involving emotional, physical, or sexual abuse;


Require annual public reports for all public schools on the statistics relating to teacher hirings, terminations, disciplinary actions,
and professional development;


And give government the ability to directly communicate with all teachers in B.C.
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Amendments will be introduced to require all Boards of Education to establish codes of conduct for students that meet provincially
set standards and that institute "zero tolerance" of bullying in B.C.'s schools.


Your government pledged to use underutilized school spaces as public spaces to deliver on public priorities.


It will work with boards to better manage capital planning across all school districts.


A new process will be put in place to ensure that schools or school lands are used for their highest and best use for maximum
public benefit.


THE GOVERNMENT WILL OPEN CANADA'S PACIFIC GATEWAY TO NEW WORLDS OF KNOWLEDGE AND ECONOMIC


OPPORTUNITY


Knowledge is the key to unlocking our citizens' true potential in the digital world.


Skilled workers are the sine qua non of a modern, competitive economy.


That is why your government has embarked on the largest post-secondary and apprenticeship expansion in 40 years.


It is why it is acting to create 2,500 new graduate spaces and 7,000 more apprenticeship spaces by 2010.


It is why it is expanding the number of industry training organizations in partnership with the Industry Training Authority and the
private sector.


Across this province, access to advanced education is better than ever.


Over $1 billion has been invested in capital improvements in post-secondary education since 2001.


Another $800 million has been allocated to further expand our universities, colleges, and institutes.


The 25,000 new post-secondary spaces are well underway.


That new legacy of leadership will give B.C.'s young adults and lifelong learners new opportunities for higher learning where they
live.


This year a new Children's Education Credit will be established and a new Pacific Leaders Fellowship will be created to provide
university students new financial incentives to pursue careers in the provincial public service.


It will also provide existing public servants new opportunities to upgrade their skills.


Campus 2020 will help shape the vision of B.C.'s post-secondary system for years to come.


As your government works to train new workers and give them the skills they need to prosper in this Pacific Century, it will also
do more to attract and recruit skilled workers.


The Provincial Nominee Program will be substantially expanded and new efforts will be made to expedite entry for temporary
workers in skills-shortage areas.


All of these measures are aimed at maximizing our provincial potential in this time of profound change and global growth.


Central to your government's Great Goal on job creation is maximizing our Pacific advantage.


The government will invest in B.C.'s ports, airports, railways, roads, and bridges to capitalize on British Columbia's core
competitive advantage — our location as Canada's only Pacific province.


The heart of your government's economic vision is British Columbia's unique competitive advantage — our proximity, cultural ties,
and natural connections to the Asia-Pacific.


Our Pacific advantage will have positive impacts in transportation, in research and technology, in trade development, investment,
immigration, and tourism.


The government will unleash our Pacific promise as a budding powerhouse of clean, renewable energy; profitable, sustainable
forestry; world-leading technology; high-quality manufacturing; value-added agricultural products; award-winning wines; world-
class mineral deposits; and superb tourism destinations.


Investment in mineral exploration in B.C. soared to a record-high $265 million in 2006 — an 800 per cent increase from 2001.


In that one sector alone, our province has incredible potential for new investment, jobs, opportunities, and partnerships with our
Asia-Pacific customers.


Several amendments will be introduced this session to enhance mineral exploration and to also afford private property owners new
rights of notice before any person can enter their land for mineral exploration.


New legislation will be tabled to facilitate resort development and establish new resort municipalities that open up our Pacific
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potential in tourism.


Other measures will be aimed at helping small business.


B.C.'s new tourism strategy will target new markets for growth in the Asia-Pacific and new potential for growth in eco-tourism,
agri-tourism, Aboriginal tourism, and cultural tourism.


Your government will continue to pursue a true partnership with the Government of Canada to open Canada's Pacific Gateway.


British Columbians' tax dollars paid to build the St. Lawrence Seaway 50 years ago. Those investments consolidated Canada's
place as the Atlantic's primary entrance to the heart of North America. All Canadians benefited.


It is time for Canada to make the same commitment and seize the same opportunity for its Pacific Gateway.


The Asia-Pacific Trade Council is building a blueprint for our province to fully seize upon our Pacific potential in key markets.


Japan, China, India, and South Korea are all vital to our future.


The government will dedicate new resources to capture British Columbia's Asia-Pacific opportunities.


The potential for mutual benefit is enormous.


THREE SHORT YEARS FROM TODAY, BRITISH COLUMBIANS WILL BE LIVING THEIR OLYMPIC DREAM


We will be one day past the opening ceremonies.


Canadians across this land will be glued to their televisions and computers as Canadian athletes reach higher, dig deeper, and go
faster — striving to be the best in the world.


It has been said that, "In the course of history, there comes a time when humanity is called to shift to a new level.... A time when
we have to shed our fear and give hope to each other. That time is now."


This is our time.


This is British Columbia's time to lead.


Let us strive to inspire others with our commitment and determination.


Let us seize this moment of strength and optimism to embrace the Olympic spirit and capture the Pacific promise.


The torch of hope is in our hands.


Let us hold the torch high and act with speed and purpose, confident in our endeavour.


Let us test our limits and give our grandchildren the gift of a better province, a better country, and a better world.
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VICTORIA – Starting tomorrow, British Columbians will pay less income tax thanks to tax cuts made possible by the
revenue-neutral carbon tax, announced Finance Minister Colin Hansen.
 


By law, government must show how every dollar generated by the carbon tax will be returned to British
Columbians through lower taxes. Over the next three years, the government will reduce personal and corporate income
taxes by more than $1.8 billion, the same amount estimated to be raised through the revenue-neutral carbon tax.


 
“We are the first jurisdiction in North America to implement a revenue-neutral carbon tax, and by 2009 the


planned income tax reductions will give the majority of British Columbians the lowest personal income taxes in
Canada,” said Hansen. “The introduction of the carbon tax has a number of benefits for B.C. residents that include
both more money in their pockets and a greener future.”


 
The revenue-neutral carbon tax allows British Columbia to reduce taxes for individuals, families and


businesses.  Added to the government’s tax reductions since 2001, the changes in Balanced Budget 2008 will give
British Columbians, by 2009, the lowest personal taxes in Canada on incomes up to $111,000.
 


Effective July 1, 2008, personal and corporate income tax changes include:
·        Personal income taxes are reduced by 2 per cent for 2008. However, most people will notice a four per cent


reduction in provincial tax on their paycheques as the rate cut is applicable to the entire year, but being
condensed into six months;


·        General corporate income tax rates fall to 11 per cent from 12 per cent; and,
·        Small business tax rates drop to 3.5 per cent from 4.5 per cent.


 
In addition to the income tax cuts, the new Low Income Climate Action Tax Credit will provide lower-income


individuals and families with an annual payment of $100 per adult and $30 per child in 2008 or $100 for the first child
in a single parent family. In 2009, the tax credit will rise to $105 per adult and $31.50 per child and will be reviewed
annually to ensure it continues to help low-income British Columbians offset the cost of the carbon tax. The tax credit
will be paid quarterly along with the federal GST payment.


 
“These are significant savings that will ensure the vast majority of British Columbians come out further ahead


after the carbon tax is implemented,” added Hansen. “However, lower income taxes are not the only means we have to
offset the carbon tax. The carbon tax was designed to spark lifestyle changes that will reduce carbon emissions and
build a cleaner future. Already, we see this happening, and the hope is that people will continue to take personal
actions that will reduce their impact on the environment and save money at the same time.”


 
 


Further information on the tax cuts made possible by the revenue-neutral carbon tax is available at
http://www.fin.gov.bc.ca/scp/tp/climate/carbon_tax.htm



http://www.gov.bc.ca/com/down

http://www.fin.gov.bc.ca/scp/tp/climate/carbon_tax.htm
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2008 Legislative Session: 4th Session, 38th Parliament
FIRST READING


The following electronic version is for informational purposes only.
The printed version remains the official version.


HONOURABLE RICHARD NEUFELD
MINISTER OF ENERGY, MINES AND PETROLEUM RESOURCES


BILL 15 — 2008
UTILITIES COMMISSION AMENDMENT ACT, 2008


HER MAJESTY, by and with the advice and consent of the Legislative Assembly of the Province of
British Columbia, enacts as follows:


1 Section 1 of the Utilities Commission Act, R.S.B.C. 1996, c. 473, is amended by adding the
following definitions:


"demand-side measure" means a rate, measure, action or program undertaken


(a) to conserve energy or promote energy efficiency,


(b) to reduce the energy demand a public utility must serve, or


(c) to shift the use of energy to periods of lower demand;


"government's energy objectives" means the following objectives of the government:


(a) to encourage public utilities to reduce greenhouse gas emissions;


(b) to encourage public utilities to take demand-side measures;


(c) to encourage public utilities to produce, generate and acquire electricity
from clean or renewable sources;


(d) to encourage public utilities to develop adequate energy transmission
infrastructure and capacity in the time required to serve persons who receive or
may receive service from the public utility;


(e) to encourage public utilities to use innovative energy technologies


(i) that facilitate electricity self-sufficiency or the fulfillment of their long-
term transmission requirements, or


(ii) that support energy conservation or efficiency or the use of clean or
renewable sources of energy;


(f) to encourage public utilities to take prescribed actions in support of any
other goals prescribed by regulation;



http://qp.gov.bc.ca/index.htm

http://qp.gov.bc.ca/38th4th/index.htm

http://qp.gov.bc.ca/38th4th/index.htm

http://qp.gov.bc.ca/38th4th/1st_read/index.htm
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"transmission corporation" has the same meaning as in the Transmission Corporation
Act; .


2 Section 2 (4) is amended by striking out "1 to 3 and 5 to 13" and substituting "1 to 13".


3 Section 3 is repealed and the following substituted:


Commission subject to direction


3  (1) Subject to subsection (3), the Lieutenant Governor in Council, by regulation, may
issue a direction to the commission with respect to the exercise of the powers and the
performance of the duties of the commission, including, without limitation, a direction
requiring the commission to exercise a power or perform a duty, or to refrain from doing
either, as specified in the regulation.


(2) The commission must comply with a direction issued under subsection (1), despite


(a) any other provision of


(i) this Act, except subsection (3) of this section, or


(ii) the regulations, or


(b) any previous decision of the commission.


(3) The Lieutenant Governor in Council may not under subsection (1) specifically and
expressly


(a) declare an order or decision of the commission to be of no force or effect,
or


(b) require the commission to rescind an order or a decision.


4 Section 5 is amended


(a) by adding the following subsection:


(0.1) In this section, "minister" means the minister responsible for the administration of
the Hydro and Power Authority Act. ,


(b) in subsection (3) by adding "British Columbia or" after "enactment of", and


(c) by adding the following subsections:


(4) The commission, in accordance with subsection (5), must conduct an inquiry to make
determinations with respect to British Columbia's infrastructure and capacity needs for
electricity transmission for the period ending 20 years after the day the inquiry begins or,
if the terms of reference given under subsection (6) specify a different period, for that
period.


(5) An inquiry under subsection (4) must begin
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(a) by March 31, 2009, and


(b) at least once every 6 years after the conclusion of the previous inquiry,


unless otherwise ordered by the Lieutenant Governor in Council.


(6) For an inquiry under subsection (4), the minister may specify, by order, terms of
reference requiring and empowering the commission to inquire into the matter referred to
in that subsection, including terms of reference regarding the manner in which and the
time by which the commission must issue its determinations under subsection (4).


(7) The minister may declare, by regulation, that the commission may not, during the
period specified in the regulation, reconsider, vary or rescind a determination made under
subsection (4).


(8) Despite section 75, if a regulation is made for the purposes of subsection (7) of this
section with respect to a determination, the commission is bound by that determination in
any hearing or proceeding held during the period specified in the regulation.


(9) The commission may order a public utility to submit an application under section 46,
by the time specified in the order, in relation to a determination made under subsection
(4).


5 Section 22 is repealed and the following substituted


Exemptions


22  (1) In this section:


"eligible person" means a person, or a class of persons, that


(a) generates, produces, transmits, distributes or sells electricity,


(b) for the purpose of heating or cooling any building, structure or equipment
or for any industrial purpose, heats, cools or refrigerates water, air or any
heating medium or coolant, using for that purpose equipment powered by a
fuel, a geothermal resource or solar energy, or


(c) enters into an energy supply contract, within the meaning of section 68, for
the provision of electricity;


"minister" means the minister responsible for the administration of the Hydro and Power
Authority Act.


(2) The minister, by regulation, may


(a) exempt from any or all of section 71 and the provisions of this Part


(i) an eligible person, or


(ii) an eligible person in respect of any equipment, facility, plant, project,
activity, contract, service or system of the eligible person, and


(b) in respect of an exemption made under paragraph (a), impose any terms
and conditions the minister considers to be in the public interest.


(3) The minister, before making a regulation under subsection (2), may refer the matter
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to the commission for a review.


6 Section 43 (1) is repealed and the following substituted:


(1) A public utility must, for the purposes of this Act,


(a) answer specifically all questions of the commission, and


(b) provide to the commission


(i) the information the commission requires, and


(ii) a report, submitted annually and in the manner the commission
requires, regarding the demand-side measures taken by the public utility
during the period addressed by the report, and the effectiveness of those
measures.


(1.1) The authority, in addition to providing the information and reports referred to in
subsection (1), must provide to the commission, in accordance with the regulations, an
annual report comparing the electricity rates charged by the authority with electricity
rates charged by public utilities in other jurisdictions in North America, including an
assessment of whether the authority's electricity rates are competitive with those other
rates.


7 The following sections are added:


Long-term resource and conservation planning


44.1  (1) In this section, "demand increase" means the greater of


(a) the difference between


(i) the sum of the estimate referred to in subsection (4) (b) and a
prescribed amount, if any, and


(ii) the demand the authority would serve during the period referred to in
subsection (4) (b) if the demand in each year of that period remains
equal to the demand referred to in subsection (4) (a), and


(b) zero.


(2) Subject to subsection (4), a public utility must file with the commission, in the form
and at the times the commission requires, a long-term resource plan including all of the
following:


(a) an estimate of the demand for energy the public utility would expect to
serve if the public utility does not take new demand-side measures during the
period addressed by the plan;


(b) a plan of how the public utility intends to reduce the demand referred to in
paragraph (a) by taking cost-effective demand-side measures;


(c) an estimate of the demand for energy that the public utility expects to
serve after it has taken cost-effective demand-side measures;
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(d) a description of the facilities that the public utility intends to construct or
extend in order to serve the estimated demand referred to in paragraph (c);


(e) information regarding the energy purchases from other persons that the
public utility intends to make in order to serve the estimated demand referred
to in paragraph (c);


(f) an explanation of why the demand for energy to be served by the facilities
referred to in paragraph (d) and the purchases referred to in paragraph (e) are
not planned to be replaced by demand-side measures;


(g) any other information required by the commission.


(3) The commission may exempt a public utility from the requirement to include in a
long-term resource plan filed under subsection (2) any of the information referred to in
paragraphs (a) to (f) of that subsection if the commission is satisfied that the information
is not applicable with respect to the nature of the service provided by the public utility.


(4) A long-term resource plan filed under subsection (2) by the authority before the end
of the 2020 calendar year must include, in addition to everything referred to in
subsection (2) (a) to (g), all of the following:


(a) a statement of the demand for electricity the authority served in the year
beginning on April 1, 2007, and ending on March 31, 2008;


(b) an estimate of the total demand for electricity the authority would expect to
serve in the period beginning on April 1, 2008, and ending on March 31, 2021,
if no new demand-side measures are taken during that period;


(c) a statement of the demand-side measures the authority would need to take
so that, in combination with demand-side measures taken by the government
of British Columbia or of Canada or a local authority, the demand increase
would be reduced by 50% by 2020.


(5) The commission may establish a process to review long-term resource plans filed
under subsection (2).


(6) After reviewing a long-term resource plan filed under subsection (2), the commission
must


(a) accept the plan, if the commission determines that carrying out the plan
would be in the public interest, or


(b) reject the plan.


(7) The commission may accept or reject, under subsection (6), a part of a public utility's
plan, and, if the commission rejects a part of a plan,


(a) the public utility may resubmit the part within a time specified by the
commission, and


(b) the commission may accept or reject, under subsection (6), the part
resubmitted under paragraph (a) of this subsection.


(8) In determining under subsection (6) whether to accept a long-term resource plan, the
commission must consider
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(a) the government's energy objectives,


(b) whether the plan is consistent with the requirements under sections 64.01
and 64.02, if applicable,


(c) whether the plan shows that the public utility intends to pursue adequate,
cost-effective demand-side measures, and


(d) the interests of persons in British Columbia who receive or may receive
service from the public utility.


(9) In accepting under subsection (6) a long-term resource plan, or part of a plan, the
commission may do one or both of the following:


(a) order that a proposed utility plant or system, or extension of either,
referred to in the accepted plan or the part is exempt from the operation of
section 45 (1);


(b) order that, despite section 75, a matter the commission considers to be
adequately addressed in the accepted plan or the part is to be considered as
conclusively determined for the purposes of any hearing or proceeding to be
conducted by the commission under this Act, other than a hearing or
proceeding for the purposes of section 99.


Expenditure schedule


44.2  (1) A public utility may file with the commission an expenditure schedule containing one
or more of the following:


(a) a statement of the expenditures on demand-side measures the public utility
has made or anticipates making during the period addressed by the schedule;


(b) a statement of capital expenditures the public utility has made or
anticipates making during the period addressed by the schedule;


(c) a statement of expenditures the public utility has made or anticipates
making during the period addressed by the schedule to acquire energy from
other persons.


(2) The commission may not consent under section 61 (2) to an amendment to or a
rescission of a schedule filed under section 61 (1) to the extent that the amendment or
the rescission is for the purpose of recovering expenditures referred to in subsection (1)
(a) of this section, unless


(a) the expenditure is the subject of a schedule filed and accepted under this
section, or


(b) the amendment or rescission is for the purpose of setting an interim rate.


(3) After reviewing an expenditure schedule submitted under subsection (1), the
commission, subject to subsections (5) and (6), must


(a) accept the schedule, if the commission considers that making the
expenditures referred to in the schedule would be in the public interest, or


(b) reject the schedule.
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(4) The commission may accept or reject, under subsection (3), a part of a schedule.


(5) In considering whether to accept an expenditure schedule, the commission must
consider


(a) the government's energy objectives,


(b) the most recent long-term resource plan filed by the public utility under
section 44.1, if any,


(c) whether the schedule is consistent with the requirements under
section 64.01 or 64.02, if applicable,


(d) if the schedule includes expenditures on demand-side measures, whether
the demand-side measures are cost-effective within the meaning prescribed by
regulation, if any, and


(e) the interests of persons in British Columbia who receive or may receive
service from the public utility.


(6) If the commission considers that an expenditure in an expenditure schedule was
determined to be in the public interest in the course of determining that a long-term
resource plan was in the public interest under section 44.1 (6),


(a) subsection (5) of this section does not apply with respect to that
expenditure, and


(b) the commission must accept under subsection (3) the expenditure in the
expenditure schedule.


8 Section 45 (6.1) and (6.2) is repealed.


9 Section 46 is amended


(a) in subsection (3) by striking out "The commission" and substituting "Subject to
subsections (3.1) and (3.2), the commission", and


(b) by adding the following subsections:


(3.1) In deciding whether to issue a certificate under subsection (3), the commission
must consider


(a) the government's energy objectives,


(b) the most recent long-term resource plan filed by the public utility under
section 44.1, if any, and


(c) whether the application for the certificate is consistent with the
requirements imposed on the public utility under sections 64.01 and 64.02, if
applicable.


(3.2) Section (3.1) does not apply if the commission considers that the matters addressed
in the application for the certificate were determined to be in the public interest in the
course of considering a long-term resource plan under section 44.1.
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10 Section 58 is amended by adding the following subsections:


(2.1) The commission must set rates for the authority in accordance with


(a) the prescribed requirements, if any, and


(b) the prescribed factors and guidelines, if any.


(2.2) A requirement prescribed for the purposes of subsection (2.1) (a) applies despite


(a) any other provision of


(i) this Act, including, for greater certainty, section 58.1, or


(ii) the regulations, except a regulation under section 3, or


(b) any previous decision of the commission.


(2.3) Subsections (2.1) (a) and (2.2) are repealed on March 31, 2010.


(2.4) Despite subsection (2.3), a requirement prescribed for the purposes of
subsection (2.1) (a) that is in effect immediately before March 31, 2010, continues to
apply after that date as though subsection (2.2) were still in force, unless the prescribed
requirement is amended or repealed after that date.


11 The following section is added:


Rate rebalancing


58.1  (1) In this section, "revenue-cost ratio" means the amount determined by dividing the
authority's revenues from a class of customers during a period of time by the authority's
costs to serve that class of customers during the same period of time.


(2) This section applies despite


(a) any other provision of


(i) this Act, or


(ii) the regulations, except a regulation under section 3 or 125.1 (4) (f),
or


(b) any previous decision of the commission.


(3) The following decision and orders of the commission are of no force or effect to the
extent that they require the authority to do anything for the purpose of changing
revenue-cost ratios:


(a) 2007 RDA Phase 1 Decision, issued October 26, 2007;


(b) order G-111-07, issued September 7, 2007;


(c) order G-130-07, issued October 26, 2007;


(d) order G-10-08, issued January 21, 2008,


and the rates of the authority that applied immediately before this section comes into
force continue to apply and are deemed to be just, reasonable and not unduly
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discriminatory.


(4) Nothing in subsection (3) prevents the commission from setting rates for the
authority, but the commission may not set rates for the authority for the purpose of
changing the revenue-cost ratio for a class of customers.


(5) Subsection (4) is repealed on March 31, 2010.


(6) Nothing in subsection (3) prevents the commission from setting rates for the
authority, but the commission, after March 31, 2010, may not set rates for the authority
such that the revenue-cost ratio, expressed as a percentage, for any class of customers
increases by more than 2 percentage points per year compared to the revenue-cost ratio
for that class immediately before the increase.


12 Section 61 (2) is amended by adding "rescinded or" after "must not be".


13 The following Part is added:


PART 3.1 — ENERGY SECURITY AND THE ENVIRONMENT


Electricity self-sufficiency


64.01  (1) The authority must


(a) by the 2016 calendar year, achieve electricity self-sufficiency according to
the prescribed criteria, and


(b) maintain, according to the prescribed criteria, electricity self-sufficiency in
each calendar year after achieving it.


(2) A public utility, in planning for


(a) the construction or extension of generation facilities, and


(b) energy purchases,


must consider the government's goal that British Columbia be electricity self-sufficient by
the 2016 calendar year and maintain self-sufficiency after that year.


Clean and renewable resources


64.02  (1) To facilitate the achievement of the government's goal that at least 90% of the
electricity generated in British Columbia be generated from clean or renewable resources,
a person to whom this section applies


(a) must pursue actions to meet the prescribed targets in relation to clean or
renewable resources, and


(b) must use the prescribed guidelines in planning for


(i) the construction or extension of generation facilities, and


(ii) energy purchases.
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(2) This section applies to


(a) the authority, and


(b) a prescribed public utility, if any, and a public utility in a class of prescribed
public utilities, if any.


Standing offer


64.03  (1) In this section, "eligible facility" means a generation facility that


(a) either


(i) has only one generator with a nameplate capacity of 10 megawatts or
less or has more than one generator and the total nameplate capacity of
all of them is 10 megawatts or less, or


(ii) meets the prescribed requirements, and


(b) either


(i) is a high-efficiency cogeneration facility, or


(ii) generates energy by means of a prescribed technology or from clean
or renewable resources,


but does not include a prescribed generation facility or class of generation facilities.


(2) The authority must establish and maintain a standing offer


(a) during the times prescribed by and in accordance with the regulations, if
any, and


(b) on the terms and conditions, if any, approved by the commission under
subsection (3),


to enter into an energy supply contract for the purchase of electricity from eligible
facilities.


(3) Subject to regulations made for the purposes of subsection (2) (a), the commission,
by order and on application by the authority, may approve terms and conditions for the
purposes of subsection (2) (b) if the commission considers that the terms and conditions
are in the public interest.


(4) The commission may not issue an order under section 71 (3) with respect to a
contract entered into in accordance with the regulations made for the purposes of
subsection (2) (a), and exclusively on the terms and conditions referred to in
subsection (2) (b), of this section.


Smart meters


64.04  (1) In this section:


"private dwelling" means


(a) a structure that is occupied as a private residence, or


(b) if only part of a structure is occupied as a private residence, that part of the
structure;
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"smart meter" means a meter that meets the prescribed requirements, and includes
related components, equipment and metering and communication infrastructure
that meet the prescribed requirements.


(2) Subject to subsection (3), the authority must install and put into operation smart
meters in accordance with and to the extent required by the regulations.


(3) The authority must complete all obligations imposed under subsection (2) by the end
of the 2012 calendar year.


(4) If a public utility, other than the authority, makes an application under the Act in
relation to advanced meters, the commission, in considering that application, must
consider the government's goal of having advanced meters and associated infrastructure
in use with respect to customers other than those of the authority.


(5) The authority may, by itself, or by its engineers, surveyors, agents, contractors,
subcontractors or employees, enter on any land, other than a private dwelling, without
the consent of the owner, for a purpose relating to the use, maintenance, safeguarding,
installation, replacement, repair, inspection, calibration or reading of its meters, including
smart meters.


14 Section 71 (2) is repealed and the following substituted:


(2) The commission may make an order under subsection (3) if the commission, after a
hearing, determines that an energy supply contract to which subsection (1) applies is not
in the public interest.


(2.1) In determining under subsection (2) whether an energy supply contract is in the
public interest, the commission must consider


(a) the government's energy objectives,


(b) the most recent long-term resource plan filed by the public utility under
section 44.1, if any,


(c) whether the energy supply contract is consistent with requirements imposed
under section 64.01 or 64.02, if applicable,


(d) the interests of persons in British Columbia who receive or may receive
service from the public utility,


(e) the quantity of the energy to be supplied under the contract,


(f) the availability of supplies of the energy referred to in paragraph (e),


(g) the price and availability of any other form of energy that could be used
instead of the energy referred to in paragraph (e), and


(h) in the case only of an energy supply contract that is entered into by a
public utility, the price of the energy referred to in paragraph (e).


(2.2) Subsection (2.1) (a) to (c) does not apply if the commission considers that the
matters addressed in the energy supply contract filed under subsection (1) were
determined to be in the public interest in the course of considering a long-term resource
plan under section 44.1.
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(2.3) A public utility may submit to the commission a proposed energy supply contract
setting out the terms and conditions of the contract and a process the public utility
intends to use to acquire power from other persons in accordance with those terms and
conditions.


(2.4) If satisfied that it is in the public interest to do so, the commission, by order, may
approve a proposed contract submitted under subsection (2.3) and a process referred to
in that subsection.


(2.5) In considering the public interest under subsection (2.4), the commission must
consider


(a) the government's energy objectives,


(b) the most recent long-term resource plan filed by the public utility under
section 44.1,


(c) whether the application for the proposed contract is consistent with the
requirements imposed on the public utility under sections 64.01 and 64.02, if
applicable, and


(d) the interests of persons in British Columbia who receive or may receive
service from the public utility.


(2.6) If the commission issues an order under subsection (2.4), the commission may not
issue an order under subsection (3) with respect to a contract


(a) entered into exclusively on the terms and conditions, and


(b) as a result of the process


referred to in subsection (2.3).


15 Section 88 (4) is amended by striking out "a matter that is subject" and substituting "a
person, or a person in respect of a matter, who has been exempted under".


16 Section 108 (b) is amended by adding "responsible for the administration of the Hydro and
Power Authority Act" after "minister".


17 The following sections are added:


Minister's regulations


125.1  (1) In this section, "minister" means the minister responsible for the administration of
the Hydro and Power Authority Act.


(2) The minister may make regulations respecting the government's energy objectives, as
defined in section 1, including, without limitation, regulations as follows:


(a) defining a word or phrase used in the definition;
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(b) prescribing actions and goals for the purposes of paragraph (f) of the
definition;


(c) establishing factors or guidelines the commission must use in considering
the government's energy objectives, including guidelines regarding the relative
priority of the objectives referred to in paragraphs (a) to (f) of the definition.


(3) A regulation under subsection (2) may be made with respect to the government's
energy objectives generally or with respect to their application in any particular case.


(4) The minister may make regulations as follows:


(a) making declarations for the purposes of section 5 (7);


(b) respecting exemptions under section 22;


(c) respecting reports to be provided to the commission by the authority under
section 43 (1.1), including, without limitation, respecting the jurisdictions with
which comparisons are to be made, the rate classes to be considered, the
factors to be used in making the comparisons and conducting the assessments,
and the meaning to be given to the word "competitive";


(d) prescribing, for the purposes of paragraph (a) (i) of the definition of
"demand increase" in section 44.1 (1), an amount representing an increase in
resource requirements of the authority not related to an estimated increased
demand referred to in section 44.1 (4) (b);


(e) for the purposes of section 44.1 and 44.2,


(i) prescribing rules for determining whether a demand-side measure, or
a class of demand-side measures, is adequate, cost-effective or both,


(ii) declaring a demand-side measure, or a class of demand-side
measures, to be cost effective and necessary for adequacy,


(iii) prescribing rules or factors a public utility must use in making the
estimate referred to in section 44.1 (2) (a), and


(iv) prescribing rules or factors the authority must use in making the
estimate referred to in section 44.1 (4) (b);


(f) prescribing requirements for the purposes of section 58 (2.1) (a);


(g) prescribing factors and guidelines for the purposes of section 58 (2.1) (b),
including, without limitation, factors and guidelines to encourage


(i) energy conservation or efficiency,


(ii) the use of energy during periods of lower demand,


(iii) the development and use of energy from clean or renewable
resources, or


(iv) the reduction of the energy demand a public utility must serve;


(h) defining a term or phrase used in section 58.1 and not defined in this Act;


(i) identifying facts that must be used in interpreting the definition in
section 58.1;


(j) defining a term or phrase used in Part 3.1 and not defined in that Part;
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(k) prescribing criteria respecting self-sufficiency for the purposes of
section 64.01 (1) (a) and (b);


(l) prescribing targets for the purposes of section 64.02 (1) (a), guidelines for
the purposes of section 64.02 (1) (b) and public utilities and classes of public
utilities for the purposes of section 64.02 (2) (b);


(m) for the purposes of section 64.03, respecting eligible facilities, including
prescribing generation facilities and classes of generation facilities, and
respecting the standing offer to be established and maintained under that
section;


(n) for the purposes of section 64.04, respecting smart meters and their
installation, including, without limitation,


(i) the types of smart meters to be installed, including the features or
functions each meter must have or be able to perform, and


(ii) the classes of users for whom smart meters must be installed, and
requiring the authority to install different types of smart meters for
different classes of users;


(o) prescribing standard-making bodies for the purposes of section 125.2 (1)
and matters for the purposes of section 125.2 (3) (d);


(p) prescribing owners, operators, direct users, generators and distributors, or
classes of any of them, for the purposes of section 125.2 (8).


(5) In making a regulation under this section, the minister may


(a) make regulations of specific or general application, and


(b) make different regulations for different persons, places, things, measures,
transactions or activities.


Adoption of reliability standards, rules or codes


125.2  (1) In this section:


"reliability standard" means a reliability standard, rule or code established by a
standard-making body for the purpose of being a mandatory reliability standard for
planning and operating the North American bulk power system, and includes any
substantial change to any of those standards, rules or codes;


"standard-making body" means


(a) the North American Electric Reliability Corporation,


(b) the Western Electricity Coordinating Council, and


(c) a prescribed standard-making body.


(2) For greater certainty, the commission has exclusive jurisdiction to determine whether
a reliability standard is in the public interest and should be adopted in British Columbia.


(3) The transmission corporation must review each reliability standard and provide to the
commission, in accordance with the regulations, a report assessing


(a) any adverse impact of the reliability standard on the reliability of electricity
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transmission in British Columbia if the reliability standard were adopted under
subsection (6),


(b) the suitability of the reliability standard for British Columbia,


(c) the potential cost of the reliability standard if it were adopted under
subsection (6), and


(d) any other matter prescribed by regulation or identified by order of the
commission for the purposes of this section.


(4) The commission may make an order for the purposes of subsection (3) (d).


(5) If the commission receives a report under subsection (3), the commission must


(a) make the report available to the public in a reasonable manner, which may
include by electronic means, and for a reasonable period of time, and


(b) consider any comments the commission receives in reply to the publication
referred to in paragraph (a).


(6) After complying with subsection (5), the commission, subject to subsection (7), must
adopt the reliability standards addressed in the report if the commission considers that
the reliability standards are required to maintain or achieve consistency in British
Columbia with other jurisdictions that have adopted the reliability standards.


(7) The commission is not required to adopt a reliability standard under subsection (6) if
the commission determines, after a hearing, that the reliability standard is not in the
public interest.


(8) A reliability standard adopted under subsection (6) applies to every


(a) prescribed owner, operator and direct user of the bulk power system, and


(b) prescribed generator and distributor of electricity.


(9) Subsection (8) applies to a person prescribed for the purposes of that subsection
despite any exemption issued to the person under section 22 or 88 (3).


(10) The commission may make orders providing for the administration of adopted
reliability standards.


(11) The commission, on its own motion or on complaint, may


(a) rescind an adoption made under subsection (6), or


(b) adopt a reliability standard previously rejected under subsection (7)


if the commission determines, after a hearing, that the rescission or adoption is in the
public interest.


(12) The commission, without the approval of the minister responsible for the
administration of the Hydro and Power Authority Act, may not set a standard or rule
under section 26 of this Act with respect to a matter addressed by a reliability standard
assessed in a report submitted to the commission under subsection (3) of this section.


Consequential Amendments and Transition
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Insurance Corporation Act


18 Section 44 of the Insurance Corporation Act, R.S.B.C. 1996, c. 228, is amended by
striking out "other than sections  22, 23 (1) (a) to (d) and (2), 25 to 38, 40, 41, 45 to 57, 59 (2)
and (3), 60 (1) (b) (ii) and (2) to (4), 97, 98, 106 (1) (k), 107 to 109 and 114 and Parts 4 and 5 of
that Act," and substituting "other than sections 3, 5 (4) to (9), 22, 23 (1) (a) to (d) and (2), 25
to 38, 40, 41, 43 (1) (b) (ii), 44.1, 44.2, 45 to 57, 59 (2) and (3), 60 (1) (b) (ii) and (2) to (4), Part
3.1, 97, 98, 106 (1) (k), 107 to 109 and 114, Parts 4 and 5 and sections 125.1 and 125.2 of that
Act,".


Water Utility Act


19 Section 4 (b) of the Water Utility Act, R.S.B.C. 1996, c. 485, is amended by striking out
"other than sections 28, 29 and 45 (2), (3), (5) and (6)," and substituting "other than sections 28,
29, 44.1, 44.2, 45 (2), (3), (5) and (6), 58 (2.1) and (2.2) and 58.1, Part 3.1 and sections 125.1 and
125.2,".


Transition


20  (1) For greater certainty, a regulation made under section 3 of the Utilities Commission
Act, as that section read immediately before the date section 3 of this Act comes into
force, if that regulation was in effect immediately before that date, remains in effect and
is deemed to be a regulation under section 3 of the Utilities Commission Act as that
section reads immediately after section 3 of this Act comes into force.


(2) An exemption under section 22 of the Utilities Commission Act, as that section read
immediately before the date section 5 of this Act comes into force, if that exemption was
in effect immediately before that date, remains in effect and is deemed to be an
exemption under section 22 of the Utilities Commission Act as that section reads
immediately after section 5 of this Act comes into force.


Commencement


21  The provisions of this Act referred to in column 1 of the following table come into force as
set out in column 2 of the table:


Item
Column 1
Provisions of Act


Column 2
Commencement


1 Anything not elsewhere covered by this table The date of Royal Assent


2 Section 11 March 31, 2008


 
Explanatory Notes
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Utilities Commission Act


SECTION 1: [Utilities Commission Act, section 1] adds definitions consequential to other
amendments made to the Act by this Bill.


SECTION 2: [Utilities Commission Act, section 2] makes section 4 of the Administrative Tribunals
Act apply to the commission.


SECTION 3: [Utilities Commission Act, section 3] repeals and replaces section 3 of the Act to
clarify what kinds of directions the Lieutenant Governor in Council may issue to the commission.


SECTION 4: [Utilities Commission Act, section 5] requires the commission to conduct inquiries to
make determinations respecting British Columbia's long-term infrastructure and capacity needs for
electricity transmission.


SECTION 5: [Utilities Commission Act, section 22] repeals and replaces section 22 of the Act to
clarify what kinds of exemptions the minister may make from specified provisions of the Act.


SECTION 6: [Utilities Commission Act, section 43] requires public utilities to submit to the
commission annual reports regarding their demand-side measures, and requires the British Columbia
Hydro and Power Authority to submit annual reports comparing its electricity rates with electricity
rates in other jurisdictions and assessing whether its rates are competitive with those other rates.


SECTION 7: [Utilities Commission Act, sections 44.1 and 44.2] requires public utilities to submit
long-term resource plans to the commission and authorizes them to submit expenditure schedules to
the commission.


SECTION 8: [Utilities Commission Act, section 45] is consequential to the addition of
sections 44.1 and 44.2 to the Act by this Bill.


SECTION 9: [Utilities Commission Act, section 46] requires the commission to consider certain
matters when deciding whether to issue a certificate of public convenience and necessity.


SECTION 10: [Utilities Commission Act, section 58] provides that rates must be set in
accordance with prescribed requirements or prescribed factors and guidelines.


SECTION 11: [Utilities Commission Act, section 58.1] prohibits, for a period of time, the setting
of rates for the purpose of changing revenue-cost ratios and declares that certain orders and a
decision of the commission are of no force or effect to the extent that they require BC Hydro to
change revenue-cost ratios.


SECTION 12: [Utilities Commission Act, section 61] is consequential to the addition of
section 44.2 to the Act by this Bill.


SECTION 13: [Utilities Commission Act, Part 3.1] adds a new Part to address electricity self-
sufficiency, the use of clean and renewable resources, a standing offer to be maintained by BC Hydro
and the installation by BC Hydro of smart meters.


SECTION 14: [Utilities Commission Act, section 71] requires the commission to consider certain
matters when deciding whether an energy supply contract is in the public interest, and authorizes the
commission to approve a proposed energy supply contract in certain circumstances.


SECTION 15: [Utilities Commission Act, section 88] clarifies the application of orders by the
commission to persons exempt under section 22 of the Act, as amended by this Bill.
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SECTION 16: [Utilities Commission Act, section 108] clarifies that the minister who makes an
exemption under section 22 of the Act is the minister who may revoke the exemption.


SECTION 17: [Utilities Commission Act, sections 125.1 and 125.2] authorizes regulations
consequential to the amendments made to the Act by this Bill and requires the commission to adopt
certain reliability standards in certain circumstances.


Insurance Corporation Act


SECTION 18: [Insurance Corporation Act, section 44] adds to the list of sections of the Utilities
Commission Act that do not apply to the Insurance Corporation of British Columbia.


Water Utility Act


SECTION 19: [Water Utility Act, section 4] adds to the list of sections of the Utilities Commission
Act that do not apply to a water utility.


SECTION 20: [Transition] provides that regulations under section 3 and exemptions under
section 22 of the Utilities Commission Act that were in effect before the amendments made to the Act
by this Bill remain in effect and are deemed to be regulations or exemptions, as the case may be,
made under the amended Act.


Copyright (c) Queen’s Printer, Victoria, British Columbia, Canada
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Websites


Climate action cuts across all sectors of our economy and is 


being addressed in multiple ways. Information on government 


actions related to climate action are also found in the following:


LiveSmart BC   h
http://www.livesmartbc.ca/


The BC Energy Plan: A Vision for Clean Energy Leadership  h
http://www.energyplan.gov.bc.ca/


The BC Bioenergy Strategy  h
http://www.energyplan.gov.bc.ca/bioenergy/


The Agriculture Plan: Growing a Healthy Future for BC Farmers  h
http://www.al.gov.bc.ca/Agriculture_Plan/


The Mountain Pine Beetle Action Plan  h
http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/


Living Water Smart: British Columbia's Water Plan  h
http://www.livingwatersmart.ca./


The BC Air Action Plan   h
http://www.bcairsmart.ca/


The BC Transit Plan  h
http://www.th.gov.bc.ca/Transit_Plan/index.html


Energy Efficient Building Strategy  h
http://www.energyplan.gov.bc.ca/efficiency/


BC Green Building Code  h
http://www.housing.gov.bc.ca/building/green/


Pacific Institute for Climate Solutions  h
http://www.pics.uvic.ca/


Towns for Tomorrow  h
http://www.townsfortomorrow.gov.bc.ca/


Climate Action Secretariat  h
http://www.climateactionsecretariat.gov.bc.ca/
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A study by the University of California Berkeley 


estimated the state could gain as many as 


89,000 new jobs and realize an annual economic 


benefit of up to $74 billion by pursuing its climate 


action goals.*


We can expect to see similar benefits here in 


B.C., as people seek efficiencies to help reduce 


costs, and businesses emerge to capture new 


opportunities in fields such as clean energy and 


energy-efficient technology. 


* David Roland-Host, "Economic Growth and Greenhouse Gas Mitigation in California,"  
University of California at Berkeley, 2006.
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Message from the B.C. Government


Global warming is the challenge of our generation. How we respond will shape 
the future of not just our environment, but also our economy, our society, our 
communities, and our way of life. British Columbia is taking decisive action to 
ensure these changes are positive. Since 2007 we have built a solid framework 
that addresses climate action in four key ways:


We have entrenched greenhouse gas reduction targets in law, including a  h
commitment to reduce B.C.’s emissions by one-third by 2020. 


We are taking targeted action in all sectors of the B.C. economy to help reduce  h
emissions and set the course for the new low-carbon economy of the future.


We are taking steps to help British Columbians adapt to the realities of climate  h
change and its impact on our province.


We are beginning a process to educate and engage British Columbians. This  h
includes holding public forums and developing our LiveSmart BC initiative 
to support individuals, families, communities, business and industry to make 
cleaner choices and help build a new low-carbon society. 


And we are making good progress. In fact, independent economic modelling 
estimates that the climate action initiatives we have already announced will take 
us approximately 73 per cent of the way to our 33 per cent 2020 reduction 
target.


This Climate Action Plan – Phase One describes how the government will build 
on the framework established since 2007 and identify choices we can all make to 
save money and reduce our carbon footprint. We will develop subsequent phases 
of the plan with the continued guidance of the very best scientific, economic and 
engineering minds in British Columbia and throughout the world. 


The challenge we face is enormous but, with decisive action, it can be met. 
It must be met if we want to sustain the quality of life we enjoy today for our 
children and our grandchildren. So let’s work together, and let’s make them proud.


Honourable Gordon Campbell 
Premier of British Columbia


Honourable Barry Penner 
Minister of Environment
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Highlights


Reaching Our Target
Independent economic modelling estimates that the climate action initiatives 
announced since 2007 will take us approximately 73 per cent of the way to our 
2020 33 per cent greenhouse gas reduction target. 


The Climate Action Team will make recommendations at the end of July, 2008, 
for how to fill the remaining gap needed to reach our target. The Team will also 
recommend interim 2012 and 2016 targets, which must be set by law by the end 
of 2008.


The government has recently passed a number of significant pieces of climate-
action legislation that define the British Columbia approach to reducing green-
house gas emissions and preparing for the new low-carbon realities of the future. 


This legislation includes:


The Greenhouse Gas Reductions Targets Act, to set GHG reduction  h
targets for the Province.


The Greenhouse Gas Reduction (Cap and Trade) Act, to enable the  h
implementation of a cap and trade system in conjunction with 
regional partners.


The Greenhouse Gas Reduction (Vehicle Emissions Standards) Act, to  h
enable the adoption of vehicle emissions standards that will increase 
automobile fuel efficiency.


The Greenhouse Gas Reduction (Emissions Standards) Statutes  h
Amendment Act, to regulate landfill gas.


The 2008 Utilities Commission Amendment Act, to encourage more  h
low-carbon energy generation projects.


The Greenhouse Gas Reduction (Renewable and Low Carbon Fuel  h
Requirements) Act, to encourage the development of renewable 
forms of energy and decrease the carbon content of fuels.


The Local Government (Green Communities) Statutes Amendment  h
Act, 2008, to encourage the development of more sustainable, healthy 
communities.


The Carbon Tax Act, to encourage low-carbon economic development  h
while reinvesting every penny of carbon tax revenue into targeted tax 
cuts for individuals and businesses.
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Stimulating Low-Carbon Economic Development
British Columbia’s decisive action on climate change provides us with a huge 
competitive productivity advantage as we move to the new, low-carbon econ-
omy of the future. B.C. is harnessing market forces to help make cleaner choices 
more attractive and provide new incentives for developing clean energy and 


technologies with:


Tax cuts, funded by a revenue-neutral carbon tax on fossil fuels,  h
phased in over five years. 


A study commissioned by the BC government to identify the scope of  h
new economic development opportunities associated with a new low 
carbon economy for British Columbia.


A new Pacific Carbon Trust and partnerships with other jurisdictions  h
to support B.C.’s participation in the fast-growing field of carbon 
trading.


Creating Green Communities
Smart planning, with compact communities, energy-efficient buildings and more 
clean transportation alternatives, is the way of the future. This plan supports 


greener B.C. communities with: 


A new Green Building Code with some of the highest energy efficiency  h
standards in Canada.


A $14-billion Provincial Transit Plan to build infrastructure and double  h
ridership across B.C. by 2020.


Support for all communities to have anti-idling policies in place by  h
2012 to reduce GHG emissions and local air pollution.
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Championing Innovation
With the worldwide market for clean energy technologies valued at an estimated 
$1 trillion by 2030, this Climate Action Plan positions B.C. to support new innova-
tion with: 


A $25 million Innovative Clean Energy (ICE) Fund, designed to help  h
make B.C. a leader in global alternative energy technologies.


A $25 million Bioenergy Network to encourage research and develop- h
ment in areas such as wood-waste cogeneration, biofuel production 
and wood pellet production. 


A $94.5 million endowment to create the Pacific Institute for Climate  h
Solutions that brings together universities, government and the 
private sector to facilitate cutting-edge solutions.


Building on the Value of our Forests 
Forestry has been the backbone of our economy for generations. Now, as we 
move to address climate change, we have a whole new range of opportunities to 
leverage our forests with initiatives such as:


A new net-zero deforestation policy to help ensure B.C. can realize  h
the full value of our forests’ carbon storage potential and manage the 
forests for future generations.


Forests for Tomorrow, a $161 million 4-year investment in reforesta- h
tion program aimed at improving the future timber supply and 
addressing risks to other forest values.


Trees for Tomorrow, a program that will see millions of trees planted  h
in backyards, schoolyards, hospital grounds, civic parks, campuses, 
parking lots and other public spaces around B.C. to foster the many 
benefits of urban forests.


A new B.C. Bioenergy Strategy that will convert wood waste and  h
trees that have been killed by the mountain pine beetle into clean, 
renewable energy, create new opportunities for rural communities, 
spur new investment and innovation, and help B.C. become energy 
self-sufficient. 


The goal of maximizing the enormous potential and capacity of our  h
forests beyond timber-use, for energy production as well as carbon 
storage.
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LiveSmart BC
A new initiative called LiveSmart BC was launched in early 2008 to provide new 
incentives to reward smart choices that save energy, water, fuel, time and money. 
These programs will also help to contain urban sprawl and reward development 
that creates affordable housing, new green spaces and more people-friendly 
neighbourhoods. As part of this initiative:


All British Columbians will be able to choose their own ways to reduce  h
their greenhouse gas emissions, increase efficiency, and save money 
related to transportation, home energy use, and other aspects of daily 
life.


Some examples of the savings that are possible by making LiveSmart  h
choices are:


up to $1630 cash back for a gas furnace �


up to $560 cash back for a gas water heater �


up to $910 cash back for increasing attic insulation �


provincial sales tax exemptions on energy efficient products �


up to $6000 to purchase a fuel efficient car – including up to $2000  �
in provincial incentives, $2000 in federal Eco-Auto Rebate (until 
December 31, 2008) and up to $2250 in Scrap-It program incentives. 


(See page 60 for details on the many other LiveSmart BC related incentives 
currently available.)
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Flames from the Okanagan 


Mountain Park fire in 2003 


are visible above the city of 


Kelowna.


The Challenge


We’ve all seen signs that our climate is changing – from devastating storms, to 
longer summer droughts, to the warmer winters linked to the mountain pine 
beetle epidemic threatening Interior forests. Some people argue that these chan-
ges are natural; that the earth’s climactic patterns have always varied from year to 
year and decade to decade. However, in November 2007, the Intergovernmental 
Panel on Climate Change (IPCC) - representing the most respected climate 
experts worldwide - issued a report with the most decisive evidence yet to 
support three key conclusions:


the earth’s climate is changing h


the change is being caused by human activities, and h


its effects will worsen if no action is taken. h


The Problem Is Real
The Intergovernmental Panel on Climate Change is the world’s foremost author-
ity on the subject, drawing on the expertise of more than 2,500 scientists from 
130 countries. Established by the World Meteorological Organization and the 
United Nations Environment Programme, the IPCC has coordinated four major 
assessments of global climate change, dating back to 1990. In its 2007 report, the 
panel concluded that global warming is now unequivocal and is “now evident 
from observations of increases in global average air and ocean temperatures, 
widespread melting of snow and ice and rising global average sea level.”


Globally, 11 of the last 12 years (1995 to 2006) rank among the warmest since 
1850. The IPCC has also concluded that atmospheric carbon dioxide equivalents 
(the standard measurement for greenhouse gas emissions) increased from a rela-
tively stable 280 parts per million to over 380 parts per million over the past 150 
years. According to analysis of ice cores, current concentrations are the highest on 


The Greenhouse Effect
When the sun’s energy reaches earth most of the energy 
warms the atmosphere and the earth’s surface. The earth 
then radiates some of this energy back into space as 
infrared rays. Greenhouse gases in the atmosphere trap 
some of the infrared rays before they escape resulting in 
additional warming of the earth.


Burning fossil fuels, and other human activities, have 
increased levels of greenhouse gases in the atmosphere. 
This has increased the atmosphere’s capacity to trap 
energy by accentuating the greenhouse effect and raising 
global temperatures. 


Incoming
radiation
energy


Outgoing
radiation
energy


Energy trapped
by greenhouse gases


Reflected energy
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Winter storm damage in 


Beacon Hill Park, Victoria.


“Taking refuge in the 


status quo...is avoiding 


responsibility and being 


generationally selfish. 


Every molecule of carbon 


dioxide released into our 


atmosphere by human 


activities matters. It hangs 


there for decades or even 


centuries, and adds to the 


accumulated burden of 


global warming on our 


planet.” 


B.C. Speech from the Throne, 
February 2008


record for the last 650,000 years. The IPCC also noted that “anthropogenic warm-
ing could lead to some impacts that are abrupt or irreversible, depending upon 
the rate and magnitude of the climate change… Climate change is likely to have 
some irreversible impacts.”


The temperature increases described by the IPCC are primarily due to fossil fuel 
combustion and land use changes which release increased levels of carbon 
dioxide, methane and nitrous oxide (greenhouse gases). These gases trap solar 
heat within the atmosphere, in the same way a greenhouse does, resulting in an 
overall rise in global temperatures.


But climate change means much more than warming. It has the potential to 
permanently alter life as we know it. 


The IPCC says we can expect to see:


rising sea levels, decreased snowpacks and increased glacial melting h


increased heat waves and drought occurrences, and h


increased extreme precipitation events, leading to increased flood risks. h


It also concludes that, because of global warming, we face increased risks of:


extinction for up to 30 per cent of plant and animal species, and h


decreases in global food production. h


All of these impacts have the potential to devastate our quality of life. And - be-
cause of our position in the northern hemisphere - British Columbia is one of the 
places feeling the greatest effects from global warming.


The Problem Is Here
Many parts of British Columbia have been warming at a rate that, in some cases, 
is more than twice the global average. Over the last 50 - 100 years, B.C. has lost up 
to 50 per cent of its snow pack, and total annual precipitation has increased by 
about 20 per cent. At the same time, our communities have been experiencing 
longer summer droughts as weather patterns grow increasingly erratic. This is 
consistent with IPPC findings that note that global warming is greatest over land 
and at the highest northern latitudes.


According to the latest report on climate change prepared by Natural Resources 
Canada, British Columbia is already facing:


increasingly frequent and severe water shortages, which will affect everything  h
from agriculture to hydroelectric power generation, and will require complex 
trade-offs, especially in densely populated areas 


risks of land loss, resource changes and shifts in related economic, social and  h
cultural values in coastal communities as sea levels continue to rise
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An aerial view of a British 


Columbia forest affected by 


the pine beetle epidemic.


challenges to critical infrastructure, including pipelines and transportation  h
networks, many of which are located in narrow valleys and vulnerable to 
flooding, slides, etc.


increased stress on our forests and fisheries, and h


higher costs, including costs for insurance and post-event clean-up and  h
restoration, associated with more extreme weather events.


Warmer winters have also contributed to the mountain pine beetle epidemic, 
which has destroyed more than 13 million hectares of pine forest - an area 
equivalent to four times the size of Vancouver Island. The beetle’s numbers have 
historically been controlled by cold winters and warmer weather is directly linked 
to their devastating spread.


Pine Beetle-Affected Areas in British Columbia
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Doing Nothing Is Not An Option
The scientific evidence is now overwhelming, and so is the urgent need for action. 
The changes already set in motion in the earth’s atmosphere will affect every 
one of us, and the longer we wait before taking action, the higher the economic, 
environmental and social costs will be. In addition, as noted by the IPCC, “There is 
high agreement and much evidence that mitigation actions can result in near-
term co-benefits (e.g. improved health due to reduced air pollution) that may 
offset a substantial fraction of mitigation costs.”


The UK government recently commissioned an independent review on the 
economics of climate change. The Stern Review concluded that “the benefits 
of strong, early action considerably outweigh the costs.” The report estimated 
the costs of mitigating climate change at one per cent of global gross domestic 
product - compared to a loss of up to 20 per cent of global GDP if we do nothing.


Average Annual Temperature Increase in 
B.C. in the 20th Century


Global warming has its greatest impact on jurisdictions in the 
Northern Hemisphere, including British Columbia. The illustration 
above shows the change in average temperatures in B.C.’s regions 
in the 20th century.


The numbers may appear small, but what they show is that parts 
of B.C. are warming at a rate more than twice the global average of 
0.6 degrees during the same period.


For more on the impacts of climate change in B.C. – including 
interactive maps that let you make your own projections – go 
to http://www.pacificclimate.org/resources/climateimpacts/
rbcmuseum/



http://www.pacificclimate.org/resources/climateimpacts/rbcmuseum/

http://www.pacificclimate.org/resources/climateimpacts/rbcmuseum/
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The Opportunity


As people everywhere start facing up to this reality, British Columbia is perfectly 
positioned to seize the opportunities that come along with it. We have a strong 
diverse economy, talented well-educated people, a thriving clean technology 
sector, and a growing list of eco-friendly businesses in every sector.


We have some of the world’s leading climate change scientists and innovators 
turning their minds to new solutions. And we have incredible natural attributes 
that work to our advantage. If any place in the world is a natural home for low-
carbon economic development, it is British Columbia.


We are ideally positioned to capture a share of the clean energy technology 
market. We are leaders in fuel cell technology, we generate clean hydropower, and 
we have world-class biomass resources from which a range of bio-products can 
be developed.


We also have exciting opportunities to leverage the carbon storage potential of 
our forests. They have always been among our greatest natural resources. Now 
we have incentives to explore new ways to maximize their value. For example, 
they could play a key role in carbon trading – a fast-growing sector of the global 
economy, worth an estimated $30 billion in 2006.


If we fail to act on climate change, we will miss these opportunities. We will also 
see our greenhouse gas emissions continue to soar, with potentially devastating 
impacts on our environment and our communities. That is why B.C. has developed 
this Climate Action Plan. It sets the course for a prosperous, successful and sustain-
able future in which B.C. can compete and win in the new low-carbon economy.


“What [the B.C. government has] done here is they recognize this is the right thing to 
do, it’s the only thing to do to address this problem and we’re not going to wait for the 
feds or someone to do it. We’re going to show leadership in North America and you 
watch, it’s going to start to have a ripple down effect and others are going to start to 
join up as the years go by.” 


- Andrew Weaver 
School of Earth and Ocean Sciences, University of Victoria


“The benefits of strong and 


early action far outweigh 


the economic costs of not 


acting”


The Stern Review 
United Kingdom


Key Climate Action 
Opportunities


Economic Growth �


Investment �


Innovation �


Job Creation �


Leading Edge  �


Technologies


Healthier Living �


Sustainable Communities �


Rural and Northern  �


Development


Cleaner Air �


Cleaner Water �


Clean Energy �


Less Waste �


Personal Savings �
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B.C. is Ready
Imagine what it might have been like to get in on the ground floor of the home 
computer revolution 30 or 40 years ago. That’s the kind of opportunity we have 
today as we witness the beginnings of a new, global low-carbon economy. Some 
people can’t even imagine it – just as, a generation ago, most of us could never 
have imagined such a thing as the Internet. But low-carbon options are the way 
of the future, and those who pioneer them will have enormous opportunities to 
prosper. 


That’s what happened in Japan during the energy crisis of the 1970s. The country 
regulated the highest-ever fuel-efficiency standards for its domestic auto market. 
Manufacturers responded and today, they continue to own the world market for 
fuel-efficient vehicles.


The greenhouse gas reduction targets legislated in B.C. will help to drive similar 
advances here at home. In fact, B.C. is already out ahead of almost every other 
jurisdiction in North America in moving to a new low-carbon economy. 


To accurately identify the size of the opportunity for British Columbia, the province 
will commission an independent academic economic impacts analysis. Such an 
analysis will provide our province - its government, businesses, and citizens – with 
the tools we need to take full advantage of all the many benefits that will be 
brought by this new economic opportunity.


The world market for renew-


able energy technology was 


worth more than $50 billion 


in 2006 – up 33 per cent in 


just one year. The world 


carbon trading market is 


seeing even more dramatic 


growth: between 2005 and 


2006, its estimated value 


tripled. With our people, 


our natural resources, and 


our commitment to climate 


action, B.C. is in an excellent 


position to tap into both of 


these markets of the future.
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The B.C. Climate Action Plan –  
Phase One


This Climate Action Plan – Phase One represents the next step forward. It sum-
marizes B.C.’s actions to date, highlights new initiatives and points the way to 
longer term, future initiatives. It demonstrates how our province is responding to 
both the challenge and the opportunities presented by global warming.


British Columbia is moving to address global warming in the  �
following four ways:


1. The government has established firm targets for greenhouse gas reduction 
in our province, and enshrined these in law through the Greenhouse Gas 
Reduction Targets Act.


2. Specific policy measures have been applied to reduce emissions in each 
of our major economic sectors. This includes key legislation to introduce a 
revenue-neutral carbon tax, as well as to enable our province to join a region-
al cap and trade system, impose emissions standards on vehicles, regulate 
landfill gas emissions, impose a low-carbon fuel standard, and encourage 
green community development.


3. Strategies to assist British Columbia to adapt to the effects of climate change 
have been initiated.


4. A process to educate and engage the public about the effects of climate 
change and what we can all do to contribute to climate action has begun.







CLIMATE AC TION PLAN 13


Section One: Setting the Course


This section of the Climate Action Plan – Phase One focuses on the key pillars of 
the B.C. Climate Action Plan as they relate to the Province as a whole. 


For details on sector-by-sector emission reduction strategies, see Section Two: 
Acting in Every Sector. 


Legislated Targets
The November 2007 Greenhouse Gas Reduction Targets Act entrenched the 
following commitments in law:


By 2020, B.C. will reduce its greenhouse gas emissions by 33 per cent, com- h
pared to 2007 levels. In addition, legally binding targets will be set this year for 
2012 and 2016.


By 2050, GHG emissions in the Province will be reduced by at least 80 per cent  h
below 2007 levels. 


By 2010, the B.C. public sector will be carbon neutral. In other words, the  h
government is setting an example and keeping its own carbon footprint as 
small as possible. 


Key Partnerships
An important part of British Columbia’s approach to climate action is working  h
with other governments – whether they be municipal or local, provincial, 
regional, or international - as partners to forward climate action goals.


B.C. was among the first in Canada to join The Climate Registry, an inter- h
national partnership working to create a common approach to measuring 
and reporting GHG emissions. For details, see Appendix E.


B.C. has partnered with the states of Washington, Oregon and California in the  h
Pacific Coast Collaborative, which includes a focus on ocean conservation. For 
details see Appendix D.


B.C. is a member of the Western Climate Initiative, which is developing  h
regional cap and trade system to help reduce emissions from industrial 
polluters. For details, see Appendix C.


B.C. is also a member of the International Carbon Action Partnership, which is  h
working to establish a global carbon market. For details see Appendix F.


Closer to home, the Province is working with local and regional governments  h
through a wide range of programs and partnership initiatives encouraging 
healthier choices and cleaner communities. For details see Appendix G. 
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Tax Cuts, Funded by a Revenue-Neutral Carbon Tax
The government recently introduced legislation to implement a revenue- h
neutral carbon tax based on greenhouse gas emissions from fossil fuel 
combustion, effective July 1, 2008. This is an important tax shift. Revenue col-
lected from the carbon tax must, by law, be recycled into the economy in the 
form of tax cuts. To ensure this occurs, the government is legally compelled to 
table an annual public plan that clearly outlines how every cent of carbon tax 
revenue will be balanced by a corresponding tax reduction.


What is a Carbon Tax? �
A carbon tax is usually defined as a tax based on GHG emissions generated  h
from burning fossil fuels. It puts a price on each tonne of GHG emitted, send-
ing a price signal that will, over time, elicit a powerful market response across 
the entire economy, resulting in reduced emissions. It has the advantage of 
providing an incentive without favouring any one way of reducing emissions 
over another. By reducing fuel consumption, increasing fuel efficiency, using 
cleaner fuels and adopting new technology, businesses and individuals can 
reduce the amount they pay in carbon tax, or even offset it altogether. 


The British Columbia revenue-neutral carbon tax is based on the following  h
principles:


All carbon tax revenue is recycled through tax reductions – As noted  �
above, the government has a legal requirement to present an annual plan 
to the legislature demonstrating how all of the carbon tax revenue will 
be returned to taxpayers through tax reductions. The money is not to be 
used to fund government programs.


The tax rate starts low and increases gradually – Starting low gives indi- �
viduals and businesses time to make adjustments and respects decisions 
made prior to the announcement of the tax. There is also certainty about 
the rates for the first five years.


Low-income individuals and families are protected – A refundable  �
Low-Income Climate Action Tax Credit will ensure that those with lower 
incomes are compensated for the tax, and that most will be better off. In 
addition, a Climate Action Dividend cheque of $100 will be distributed to 
all British Columbians starting at the end of June 2008.


The tax has the broadest possible base – All emissions from fossil fuel  �
combustion in B.C. captured in Environment Canada’s National Inventory 
Report will be taxed, with no exemptions except those required for 
integration with other climate action policies in the future and for ef-
ficient administration.


The tax will be integrated with other measures – The carbon tax will not,  �
on its own, meet B.C.’s emission-reduction targets, but it is a key element 
in the strategy. To avoid unfairness and what might effectively be double 


Experts Agree


Leading economists and 


scientists agree that a 


revenue-neutral carbon tax 


is a critical and necessary 


tool in the move to reduce 


greenhouse gas emissions. 


The tax makes high-carbon 


choices less attractive and 


provides an additional 


incentive for people and 


businesses to reduce their 


carbon footprints.
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Budget 2008 includes $60 


million for the first stage 


of LiveSmart BC – the 


LiveSmart Efficiency 


Incentive Program, which 


provides support to 


households for energy 


audits and building 


retrofits. For more on 


LiveSmart, see page 60.


taxation, the carbon tax and complementary measures such as the “cap 
and trade” system will be integrated as these other measures are designed 
and implemented.


How does the tax work? �
The carbon tax applies to the purchase or use of fossil fuels within the Province. 
The amount of GHGs emitted when a unit of fossil fuel is burned depends 
fundamentally on the chemical make-up of the fuel, particularly on the amount of 
carbon in the fuel. That fact allows for a relatively simple administrative process for 
applying the carbon tax.


Administratively, the carbon tax is applied and collected at the wholesale level in 
essentially the same way that motor fuel taxes are currently applied and collected, 
except marketable natural gas and propane which is collected at the retail level the 
same as provincial sales tax. This minimizes the cost of administration to govern-
ment and the compliance cost to those collecting the tax on government’s behalf.


The tax rates starting on July 1, 2008 are based on $10 per tonne of CO2 equiva-
lent emissions, increasing by $5 per tonne each year for the next four years to 
$30 per tonne in 2012. Allowing this relatively long phase-in period up to the $30 
per tonne level is intended to give people and businesses time to adjust their 
habits and purchasing patterns, and to respect decisions taken before the tax was 
announced, such as vehicle purchases.


Revenue-Neutral Carbon Tax Plan �
($millions) 2008/09 2009/10 2010/11


Carbon tax revenue (amount to be returned to taxpayers)  (338) (631)  (880)


Personal Tax Cuts


– Low income refundable tax credit *  104 145 146


– Reduce bottom two tax bracket rates by 2 per cent for 2008 
and by 5 per cent for 2009 and subsequent years * 


 113 230 244


– Additional personal income tax rate cuts  - 40 157


Total tax cuts for individuals  217 415 547


Business Tax Cuts


– Reduce general corporate rate to 11 per cent July 1, 2008 *  75 128 133


– Reduce general corporate rate to 10.5 per cent January 1, 
2010 and to 10 per cent January 1, 2011 


 - 6 73


– Reduce small business corporate income tax rate to 3.5 per 
cent July 1, 2008 * 


 46 79 82


– Reduce small business corporate income tax rate to 3 per 
cent January 1, 2010 and to 2.5 per cent January 1, 2011 


 - 3 45


Total tax cuts for businesses  121 216 333


Total tax cuts  338 631 880


* Legislation introduced with Budget 2008 .


With the tax cuts in Budget 


2008, in 2009 British 


Columbia will have the 


lowest provincial personal 


income taxes for individuals 


up to $111,000 in income 


of the provinces. Further 


“recycling” carbon tax 


revenues into income tax 


reductions will add to this 


competitive advantage in 


personal income tax.
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Since different fuels generate different amounts of GHG when burned, $10 per 
tonne of CO2 equivalent must be translated into tax rates for each specific type 
of fuel. Table 1.2 shows the per unit rates for selected fossil fuels in 2008. For 
example, in 2008 the rate for gasoline will be 2.34 cents per litre. The tax rate for 
diesel used for road transportation will be slightly higher at 2.69 cents per litre due 
to the higher carbon content of the fuel while the tax on propane will be lower on 
a per litre basis.


Table 1.2 Selected Carbon Tax Rates by Fuel Type �
Units for tax tax rate JUly 1, 2008


Gasoline ¢/litre 2.34


Diesel ¢/litre 2.69


Jet Fuel ¢/litre 2.61


Natural gas ¢/gigajoule 49.66


Propane ¢/litre 1.54


Coal – high heat value $/tonne 20.77


Coal – low heat value $/tonne 17.77


After being phased in, further tax rate changes will depend on a number of factors 
including:


Whether B.C. is meetings its emissions targets h


The expected future impact on emissions of other policies such as cap and  h
trade and low-carbon fuel standards


The actions taken by other governments to reduce their GHG emissions and  h
to set a price on carbon, and


The advice of the Climate Action Team. h


What effect will the carbon tax have on British Columbians? �
The main impacts of the carbon tax for individuals are related to transportation 
and heating costs. However, it is important to note that for individuals and busi-
nesses the tax is revenue-neutral. Additional costs paid in the form of the carbon 
tax will be offset on aggregate by reductions in income tax. A one-time $100 
Climate Action Dividend will be paid to all British Columbians as well. 


For those who use private vehicles for transportation, the impact will depend on 
four factors; distance driven, fuel efficiency of the vehicles, the type of fuel used, 
and driving habits. All of these can be adjusted over time to reduce the impact of 
the tax. For example, in the near term, trips can be combined to reduce kilometres 
driven. In the first two years, most people driving a typical car or truck 20- or 
30,000 kilometres a year can offset the cost of the carbon tax altogether by saving 
the equivalent of one tank of gas. 


The amount of carbon tax associated with heating and cooling of residential 
buildings and domestic hot water depend on the type of energy used, the energy 
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efficiency of the equipment, the outside temperature, the level at which the 
thermostat is set and the energy efficiency of the building.


The table below shows the impact of the carbon tax and associated tax cuts in 
2008 and 2009 on a variety of family types. It demonstrates how tax cuts will 
typically exceed the costs of the carbon tax. 


Table 1.3 Carbon Tax and Tax Cuts � *


net savings


1. Family of four: $90,000 income  
(one spouse earning $50,000 the other $40,000)


2008 2009


One-time Climate Action Dividend 400 -


Personal income tax cut 85 224


Van: 10 l/100km fuel efficiency driving 20,000 km/year -24 -59


Sedan: 9 l/100km driving 15,000 km/year -16 -40


Natural gas for heat and hot water (102.6 GJ in Lower Mainland) -26 -64


Annual Savings ($) 419 61


    


2. Family of four with boat: $120,000 income  
(both spouses earning $60,000)


2008 2009


One-time Climate Action Dividend 400 -


Personal income tax cut 136 358


Sedan: 9 l/100km driving 20,000 km/year -21 -53


SUV: 12 l/100km fuel efficiency driving 30,000 km/year -42 -105


Runabout (water skiing 3 hours per week for 8 weeks @ 30 litres per hour) -9 -21


Natural gas for heat and hot water (80.3 GJ in Inland interior) -20 -50


Annual Savings ($) 444 129


    


3. Family of four: $70,000 income (one earner) 2008 2009


One-time Climate Action Dividend 400 -


Personal income tax cut 85 201


Pickup truck: 12 l/100km fuel efficiency driving 20,000 km/year -28 -70


Sedan: 9 l/100km driving 21,000 km/year -22 -55


Propane for heat and hot water (58 GJ in Revelstoke) -18 -44


Annual Savings ($) 417 32


    


4. Single income family of four: $80,000 income 2008 2009


One-time Climate Action Dividend 400 -


Personal income tax cut 85 224


Pickup truck: 14 l/100km fuel efficiency driving 20,000 km/year -33 -82


Sedan: 9 l/100km driving 20,000 km/year -21 -53


Natural gas for heat and hot water (142 GJ in Fort Nelson) -35 -88


Annual Savings ($) 396 1


Climate Action 
Dividend


A one time, tax-free Climate 


Action Dividend cheque of 


$400/family of four (or $100 


per British Columbian) will 


be distributed starting at the 


end of June 2008. As part 


of Budget 2008, this money 


will make it easier for British 


Columbians to choose a low 


carbon lifestyle. 


For example, British 


Columbians could choose 


to use their Climate Action 


Dividend to purchase energy 


efficient products (like CFC 


lightbulbs), conduct a home 


energy audit, or assist with 


public transit or alternative 


transit needs (cycling, 


walking etc.).
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net savings


5. Two earner family of four: $60,000 income 2008 2009


One-time Climate Action Dividend 400 -


Personal income tax cut 45 118


Van: 10 l/100km driving 20,000 km/year -24 -59


Natural gas for heat and hot water (84 GJ East Kootenays) -21 -53


Annual Savings ($) 400 6


6. Single parent with one child: $30,000 income 2008 2009


One-time Climate Action Dividend 200 -


Personal income tax cut 13 33


Low income climate action credit 100 205


Older vehicle: 12 l/100km fuel efficiency driving 20,000 km/year -28 -42


Electric heat and hot water 0 0


Annual Savings ($) 285 196


7. Senior couple: $30,000 income (equal pension incomes) 2008 2009


One-time Climate Action Dividend 200 -


Personal income tax cut 0 0


Low income climate action credit 100 205


Older vehicle: 12 l/100km fuel efficiency driving 7,000 km/year -10 -25


Oil furnace (2,000 litres) and electric hot water tank -27 -68


Annual Savings ($) 263 112


8. Single Senior: $30,000 income 2008 2009


One-time Climate Action Dividend 100 -


Personal income tax cut 16 43


Low income climate action credit 50 103


Older vehicle: 12 l/100km fuel efficiency driving 7,000 km/year -21 -53


Oil furnace (2,000 litres) and electric hot water tank -27 -68


Annual Savings ($) 118 25


9. Single Individual under age 65: $40,000 income 2008 2009


One-time Climate Action Dividend 100 -


Personal income tax cut 34 90


Sedan: 9 l/100km driving 20,000 km/year -21 -53


Electric heat and hot water 0 0


Annual Savings ($) 113 37
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net savings


10. Single Individual under age 65: $80,000 income 2008 2009


One-time Climate Action Dividend 100 -


Personal income tax cut 85 224


Sedan: 9 l/100km driving 12,000 km/year -13 -32


Electric heat and hot water 0 0


Annual Savings ($) 172 192


* Carbon tax is $10 per tonne of CO
2
e emissions effective July 1, 2008 and increases to $15 per tonne effective 


July 1, 2009.


Carbon tax rates have been adjusted slightly from those used in the Budget 2008 announcement to reflect 
revised Statistic Canada CO


2
e emission factors released in May 2008.


Natural gas and propane consumption are 2007 estimates of actual use from Terasen Gas and Pacific Northern 
Gas except in the case of the two-earner family of four with $60,000 which is based on typical heating use 
examples from Terasen’s website.


The relative impact the carbon tax has on British Columbians living in different 
regions of the Province is subject to many variables, depending on circumstances. 
However, it is important to note that on average, residents in the lower mainland 
commute further than residents in all other areas of the Province. Commuting 
in traffic is also less efficient, so more fuel is used per kilometre in the Lower 
Mainland than elsewhere in the province because of idling and traffic congestion. 
Finally, homes that are heated with natural gas will be subject to the carbon tax, 
while those using electricity will not. Residents of the Lower Mainland use more 
natural gas per household than most other regions of the province. 


What effect will the carbon tax have on business? �
Every business or other organization that purchases or uses fossil fuel for combus-
tion in British Columbia will be subject to the carbon tax. The main uses of the 
fuel are for transportation, heating of buildings and providing heat for industrial 
processes.


As with individuals, businesses will have choices to make about their fuel usage 
that will affect the amount of tax that they will pay. The low initial tax rate is not 
expected to significantly affect the business community and the five year phase-
in will allow time for business to adjust. The Province hopes that other jurisdictions 
will also put effective mechanisms in place that put a reasonable price on GHG 
emissions. In any case, carbon tax revenue will be recycled to business, initially 
through significant corporation income tax reductions mitigating the net impact 
on the business community.


What effect will the carbon tax have on GHG emissions? �
According to the IPCC 4th Assessment - Synthesis Report, “an effective carbon-price 
signal could realize significant mitigation potential in all sectors.” A preliminary 
estimate by an independent consulting company (MK Jaccard and Associates) 
suggests that in absence of all other GHG reduction strategies, the carbon tax 
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alone could cause a reduction in B.C.’s emissions in 2020 by up to three million 
tonnes of CO2 equivalent annually. This is roughly the equivalent to the green-
house gas emissions created by 787,000 cars per year. See Charting our Progress 
for more information on GHG reduction estimates.


Carbon Trading
The development of carbon (or emissions) trading is an excellent example of the 
kinds of opportunities currently emerging as governments, industries and busi-
nesses worldwide move to reduce their greenhouse gas emissions. The sector was 
valued at approximately $10 billion in 2005. That increased to $30 billion in 2006, 
and this explosive rate of growth is expected to continue.


British Columbia is working with partners in the Western Climate Initiative (WCI) 
to develop a regional cap and trade system that will help reduce emissions 
in B.C. and ensure that the Province can compete in this new carbon trading 
marketplace. British Columbia is working hard with its WCI partners to ensure 
that this system has a high degree of environmental integrity and helps develop 
opportunities for British Columbia in emissions trading. The Province is engaging 
regularly with all stakeholders in the development of this system, and the work of 
all WCI subcommittees is available for public review on the WCI website at  
www.westernclimateinitiative.org.


How does a Cap and Trade System Work? �
A cap and trade system (also called a carbon trading or emission trading system) 
is an administrative approach that uses the market principles of supply and 
demand to reduce greenhouse gas emissions.


The goal of implementing a cap and trade system is to reduce emissions by 
setting a cap on the total amount of emissions for emitters and lowering the cap 
over time with the aim of achieving an overall reduction target. Emitters that are 
required to participate in the system, be they large industrial emitters or other 
groups, are issued emission allowances (also called credits) that are equivalent to 
the amount of emissions permitted by the cap. 


The total number of emission allowances distributed must not exceed the cap, 
thus keeping the amount of emissions to that level. If an emitter exceeds the 
amount of emissions represented by their allowances, they must purchase 
additional allowances from other emitters (this transaction is referred to as a 
trade). Conversely, if an emitter is able to reduce its emissions and does not need 
all of its allowances, it will be able to sell the excess allowances for a profit. As an 
alternative way of complying with the cap, emitters may also be permitted to 
offset a portion of their emissions by investing in emissions-reducing projects 
(more on offsets below). 
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Essentially, emitters that reduce their emissions are rewarded and emitters that 
continue to emit beyond permitted levels must pay. In this way, a cap and trade 
system achieves an overall emissions reduction at the lowests possible cost to 
society by providing an incentive for those emitters that can most cost-effectively 
reduce their emissions to take action. 


Cap and trade systems are market-based mechanisms that use free market prin-
ciples to achieve an emissions reduction. Because emitters will likely choose the 
cheapest way to reduce their emissions, the cost of reductions will be reduced as 
incentives are created. British Columbia will ensure that any cap and trade system 
introduced in our province will be integrated with the carbon tax and avoid any 
form of “double taxation.” 


A proven track record
Emissions trading systems have a proven track record in the European Union. They 
form a key element of climate action strategies for the Western Climate Initiative and 
the Regional Greenhouse Gas Initiative in the northeastern United States. 


What are carbon offsets?  �
A carbon (or emission) offset is a greenhouse gas emissions reduction tool an 
emitter can use to compensate for its own emissions. Offsets are measured in 
terms of carbon dioxide equivalency and so can represent a reduction in green-
house gases other than just carbon dioxide. 


Offsets represent the net reduction in emissions that occurs when a company 
or other organization invests money in emissions-reducing (offset) projects. In a 
cap and trade system, emitters invest in the offset projects by purchasing offset 
credits in an effort to comply with the cap. In effect, the emitter is compensating 
for its own emissions by funding another organization’s efforts to reduce emis-
sions. Outside of a cap and trade system or other compliance system, individuals, 
companies or other organizations can voluntarily purchase offsets to compensate 
for their own emissions from activities such as those related to transportation or 
electricity use. 


Common offset projects include renewable energy, such as biomass or wind 
energy. Other common focuses include energy efficiency, afforestation, or the 
destruction of industrial or agricultural pollutants. One of the key determinants 
of credible offsets is whether or not the activity is incremental; that is, would not 
have occurred without the offset investment. Offsets can also be assessed based 
on whether or not their estimated greenhouse gas reductions are monitored and 
independently verified to have actually occurred. 


Although existing offset 


systems differ, there are 


some internationally 


recognized criteria common 


to offsets. 


Recognized offsets are 


generally:


1) Real - they must result in 


an absolute net reduc-


tion in greenhouse gases.


2) Quantifiable - they 


must be measured in a 


way that documents the 


difference between the 


emissions that would 


have occurred in the ab-


sence of the offset project 


and those achieved with 


the project.


3) Additional - they must 


result in more green-


house gas reduction than 


would have occurred in 


the absence of an offset 


system.







BRITISH COLUMBIA’S22


As carbon trading develops in North America, new opportunities will be created 
for British Columbians to develop offset projects in our province. Our abundant 
natural resources, including the enormous carbon sequestration possibilities 
presented by our forests and alternative energy potential, will stand us in good 
stead in this new low-carbon economy.


A Carbon-Neutral Public Sector
The B.C. government is setting an example and working to ensure that all its 
operations are carbon neutral by 2010. This commitment - enshrined in legislation 
- is the first of its kind in North America. It applies to all provincial public sector 
operations, including government ministries and agencies, schools, colleges, 
universities, health authorities and crown corporations.


As part of this commitment, everyone who works for the Province will be required 
to:


Report h  their baseline greenhouse gas emissions – the amount they produce 
in a “business as usual” scenario;


Reduce h  these emissions as much as possible; for example, government travel 
will be replaced with teleconferencing wherever feasible; and 


Offset h  the remaining emissions. Offsetting means investing in projects that 
reduce greenhouse gas emissions, so the net effect of our activities is carbon 
neutral.


All public sector organizations will also be required to publicly report on their 
emissions levels, actions they have taken to reduce these levels, and their plans 
for continuing to minimize emissions. No other government in North America has 
made this commitment.


The new requirements apply to provincial ministries and agencies, members of 
the legislative assembly, schools, colleges, universities, health authorities, Crown 
corporations and other public sector organizations. All must be carbon neutral 
by 2010. Core government business travel has also been carbon neutral since 
October 2007.


Budget 2008 includes more than $100 million to support this work. Most of the 
funding will support energy efficiency upgrades to public buildings. In addition, 
$15 million has been allotted for developing advanced communication tools that 
reduce the need for government travel.


The government also has a range of programs and initiatives in place to help 
public sector employees to make cleaner choices. These include a requirement 
that all new provincially-owned or leased buildings will be built to a minimum of 
LEED Gold or equivalent criteria. LEED is the recognized standard in environment-
ally friendly building design. 


The B.C. Climate Action 


Team is providing expert 


guidance as the government 


moves forward to address 


climate change. The team 


is made up of 22 expert 


advisors, including nine 


world leaders in the climate 


sciences.  


For more on the team,  


see Appendix B.
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PACIFIC CARBON TRUST


The Pacific Carbon Trust is a new provincial Crown corporation that will offer 
carbon offsets meeting high standards of environmental integrity. Budget 2008 
provides $24 million to invest in GHG-reduction projects in B.C. 


The initial mandate of the trust is to offer credible, low-cost offsets to meet public 
sector demand for offsets necessary to meet its targets for a carbon-neutral public 
sector. Once up and running, the trust may also sell offsets to individuals and 
many B.C. businesses.


Concern about climate change and the environment has given rise to new ways of 
gauging the costs of products and services. For example:


Life-cycle costing assesses the full range of costs to the environment – from  �
the production of raw materials through manufacturing, distribution, use and 
disposal. This allows for meaningful comparisons and supports improvements 
in business practices. For example, some wineries have begun using Tetra Paks 
instead of bottles to reduce both their packaging waste and transportation 
impacts.


"Cradle-to-cradle" costing assesses the total cost of owning a product or  �
asset over its lifecycle. This includes the costs of maintenance, operation and 
disposal in addition to the up-front capital cost. Costing products in this way 
ensures decisions are not made on the basis of short-term costs and benefits.


GREEN PURCHASING POLICy


Government is a major purchaser of goods and services throughout B.C. That 
means it has the potential to significantly influence local economies and stimulate 
demand for lower-emission and energy-saving technologies, products and 
services. Budget 2008 includes $2 million to develop a new low-carbon purchas-
ing policy with, for example, a new emphasis on products that are designed to 
avoid waste as much as possible.


THE PUBLIC SECTOR ENERGy CONSERVATION AGREEMENT


The government and BC Hydro have also entered a comprehensive agreement 
to significantly increase energy conservation and expand the use of alternative-
energy options across the 6,500 public sector buildings in British Columbia, 
including Crown corporations, education and health-care facilities, office build-
ings, social housing and other government operations. The agreement is based on 
three pillars:


Aggressive conservation targets1. 


Enhanced energy assessment, portfolio audits and employee engagement, and2. 


Accelerated alternative energy innovation3. 


See Appendix K for text of the entire agreement.


B.C.’s Greenhouse Gas 


Reduction Targets Act 


commits all provincial 


ministries, health au-


thorities, school districts, 


colleges, universities, Crown 


corporations and other 


government agencies to 


be carbon neutral by 2010. 


B.C. is the first jurisdiction in 


North America to make this 


commitment.
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The 2010 Winter Olympic and Paralympic Games  
A Showcase for Sustainability


All eyes will be on B.C. in 2010 when we host the Winter Olympic and Paralympic 
Games. For the Vancouver Organizing Committee (VANOC), sustainability means 
managing the social, economic and environmental impacts and opportunities of our 
games to produce lasting benefits, locally and globally.


New buildings have been specially designed to conserve energy, water and materials, 
minimize waste, maximize air quality, and protect surrounding areas. 


Existing venues are being upgraded to showcase energy conservation and efficiency 
and demonstrate alternative heating and cooling technologies. For example, the 
refrigeration plant at the Whistler Sliding Centre will capture waste heat from the cool-
ing process and transfer it to other buildings on site – reducing overall energy demand. 


Overall, the games will be carbon neutral, using carbon trading to offset any emis-
sions produced during construction or staging.


Site of the Whistler Sliding 


Centre – part of British 


Columbia's sustainable 


Olympic Games.
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Section Two: Acting in Every Sector


Legislated targets, the revenue-neutral carbon tax, an emissions trading system, a 
carbon-neutral public sector, and partnerships with other jurisdictions will all play 
a key role in helping to reduce B.C.’s greenhouse gas emissions. At the same time, 
the government is taking focused action to support reductions in each of the 
Province’s major economic sectors.


This is important for two reasons. First, it allows us to focus attention on the needs 
and particular realities of various industries, businesses and contributors to our 
economy. Second, it prevents overlap and duplication and is consistent with the 
categories used by Environment Canada to collect and report information on 
greenhouse gas emissions. 


As shown in the pie chart below, transportation is the leading contributor to GHG 
emissions, followed by fossil fuel production, other industry, and residential and 
commercial use of energy for such things as space heating, water heating and 
operating equipment and appliances. 


The measures included in this Climate Action Plan – Phase One are expected 
to achieve about three-quarters of the greenhouse gas reductions B.C. intends 
to make by 2020. The expert Climate Action Team will recommend additional 
strategies and measures to make up the difference. 


For details on GHG measurements and estimates, see Section Three. For a list of 
members of the Climate Action Team, see Appendix B.


B.C. Greenhouse Gas Emissions (2006)
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Acting in Every Sector: Transportation
Transportation is the leading contributor to B.C.’s greenhouse gas emissions, 
accounting for approximately 36 per cent of the total in 2006. Transportation is 
also the single largest source of personal GHG emissions, accounting for about 58 
per cent of average household emissions. 


Clearly, we cannot just give up our cars and the other transportation systems we 
rely on. But there are three basic types of action we can take to reduce emissions 
from transportation:


Improve the efficiency of the vehicles we drive h


Reduce the carbon content in the fuels we use h


Decrease the number of kilometres driven h


This Climate Action Plan uses all three of these approaches to set us on the road 
to cleaner transportation.


B.C. Transportation Greenhouse Gas Emissions (2006) 
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Transportation: Key Actions


Strategies to improve the efficiency of the vehicles we drive �


TAILPIPE EMISSION STANdARdS


The Greenhouse Gas Reduction (Vehicle Emissions Standards) Act puts into law 
the 2008 throne speech commitment to set vehicle greenhouse gas (GHG) emis-
sion standards equivalent to those laid out in California’s 2004 regulation. These 
standards will assist British Columbia to achieve important emission reductions 
related to personal vehicles.


Seventeen U.S. states have adopted or are in the process of adopting the 
California model, while six others are actively considering it. Twelve out of 
Canada’s 13 provinces and territories support California tailpipe greenhouse gas 


The introduction of tailpipe 


standards in B.C. is expected 


to reduce personal vehicle 


GHG emissions by 30 per 


cent compared to most 2005 


models. That will eliminate 


nearly a million tonnes of 


greenhouse gas emissions 


annually – an equivalent 


to taking approximately 


233,000 passenger vehicles 


off the road by 2016.


Did you know? Letting 


an engine idle for just 10 


minutes a day creates a 


quarter of a tonne of GHG 


emissions a year, as well as 


wasting approximately $70 


in fuel.


 – Climate Action Network 
Canada, 2007
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standards, with Quebec now in the process of making final revisions to its draft 
regulations. Together, these states and provinces have a combined population of 
176 million and represent nearly half of all new car sales in the U.S. and Canada.


Under the Act, automakers’ fleets of family vehicles will not be allowed to exceed 
predetermined fleet-average GHG emission standards. The “fleet-average” ap-
proach will allow manufacturers to keep selling vehicles that exceed the allowed 
emissions – provided they sell enough low-emission vehicles for their fleets to 
meet the new average standards. This approach ensures that consumers will 
continue to have the choice of the full range of vehicles available today.


The Act also provides B.C. with authority to require larger vehicle manufacturers 
to include a percentage (or set number) of zero-emission vehicles in their fleets 
per year. This requirement will be based on California’s approach, and will target 
both GHG emissions and air pollutants. The Greenhouse Gas Reduction (Vehicle 
Emissions Standards) Act provides authority to establish additional elements of 
the California regime by regulation. The tailpipe GHG emission standards under 
this Act will come into effect when California starts to implement its regulations.


Air Care and CO2
Since 1992, the AirCare program has been successful at reducing smog-forming emis-
sions produced by the cars and trucks we drive. AirCare has recently begun providing 
Lower Fraser Valley motorists and residents with important CO2 information on 
inspection reports and through AirCare’s website. 


AirCare Vehicle Inspection Reports will now provide a section that calculates vehicles' 
annual CO2 production. CO2, or carbon dioxide, is a normal result of the combustion 
of transportation fuels and the main greenhouse gas (GHG) produced by human 
activity. In addition, AirCare’s website has been updated with a CO2 calculator that 
allows motorists to compare the fuel consumption and GHG emissions produced by 
their vehicle against a cross section of other vehicles, as well as practical tips on how 
to reduce vehicle emissions. See www.aircare.ca


What are the key benefits of tailpipe emission standards? �
Tailpipe emission standards are an effective way of reducing greenhouse gas  h
emissions associated with personal vehicles by encouraging manufacturers to 
sell a more fuel-efficient fleet of vehicles in British Columbia. This in turn will 
lead to less money being spent on fuel in our province. 


These standards also preserve consumer choice by imposing emissions  h
standards on the manufacturers to apply to the overall fleet; as a result, 
consumers are still able to purchase any type of vehicle they want, regardless 
of fuel efficiency. 


Budget 2008 includes more 


than $1 billion for a broad 


range of climate action 


programs and tax incen-


tives to encourage cleaner 


choices. This includes the 


first phase of funding for 


the $14-billion Provincial 


Transit Plan.


The average BC motorist 


can expect to save $485.00/


year on fuel costs in vehicles 


meeting the 2016 California 


standard compared 


to meeting the current 


standards. This will result in 


over $100,000,000 in total 


fuel savings across B.C. by 


2016 – money that will be 


re-invested back in to the 


economy.
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Although the proposed standards for 2016 could be met using existing  h
technologies already in use, the standards also have the effect of providing 
additional incentives to car manufacturers to develop ever-increasingly 
fuel-efficient vehicles and bringing them to market. This will result in a more 
competitive, efficient vehicle fleet that produced lower greenhouse gas 
emissions in our province.


Expansion of the Vehicle Scrapping Program – “Scrap-It” �
The Province is investing $15 million to enhance and expand the successful 
Scrap-It program across British Columbia, giving people real incentives to take 
old automobiles with higher greenhouse gas emissions off the road. This will help 
improve air quality and reduce greenhouse gas emissions across the Province by 
getting some of the most polluting vehicles off the road.  Scrap-It is a voluntary 
program that provides incentives to help British Columbians to trade in pre-1995, 
high-polluting vehicles for cleaner kinds of transportation with lower emissions. 


The Scrap-It program was previously available only in the Lower Mainland. This 
new investment means the program will be expanded across the Province and 
redesigned to put a greater emphasis on reducing CO2 from older vehicles. 


The $15 million in additional funding will go towards increasing the largest incen-
tives up to $2,250, which would apply to the choices with the largest GHG reduc-
tion, such as a hybrid car or transit passes. A base incentive of $750 would apply 
to choices with low GHG-reduction benefits, and a new middle level incentive 
of $1,250 will be created. To qualify for the program, the vehicle to be “scrapped” 
must be a 1995 or older model, have been insured for the past year, and be driven 
to the collection point under its own power.


Why Scrap-It?
The Scrap-It Program gives the owners of older (pre 1995) vehicles more reasons to 
switch to cleaner transportation alternatives. Along with the knowledge that you’ve 
done something good for the environment, the program offers a range of incentives, 
including:


$750 to purchase a 1998 or newer vehicle with medium GHG emissions  �


$1250 to purchase a 1998 or newer vehicle with low GHG emissions �


up to $2250 to purchase a zero or very low GHG emissions vehicle or vehicle  �
alternative (such as transit passes)


Funding provided in Budget 2008 will allow the program, which currently operates 
only in the Lower Mainland, to expand provincewide. 
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It’s expected the program will “scrap” between 10,000-20,000 older vehicles over 
the next three years. If an average of three tonnes a year of CO2 is secured from 
15,000 “scrapped” vehicles for a three-year remaining life, it would reduce CO2 
emissions in B.C. by an estimated 135,000 tonnes.


Since its inception, the Scrap-It program has taken 6,510 vehicles of the road, and 
5,951 incentives have been claimed. Of the incentives chosen, 2,920 have been 
transit passes, 2,060 have been claimed for the new vehicle incentive, and 641 
have been claims for the used vehicle incentive. The remaining 330 claims split 
the bicycle, West Coast Express, car sharing and van pooling incentives. 


Vehicles taken off the road through Scrap-It will be recycled with minimal environ-
mental impact by recognized auto recyclers.


Program partners include the New Car Dealers Association of BC, the Ministry of 
Environment, Environment Canada, and participating new car dealers.


Hybrid vehicles in government  �
Since 2006, the Province has worked to ensure that new vehicles purchased  h
or leased by government use hybrid technology. 


The government currently has 584 hybrid vehicles in its fleet – the largest  h
such fleet in Canada. By helping to support the market for hybrids, the B.C. 
government is encouraging this highly-efficient technology and setting an 
example for business and individuals.


PST exemption for hybrid and fuel-efficient vehicles �
Encouraging alternatives to inefficient forms of transportation that contribute 
substantially to provincial greenhouse gas emissions is a key component of any 
climate action plan.


The Province has waived the Provincial Sales Tax on hybrid vehicles since  h
2002, saving buyers up to $2,000. 


A similar sales tax exemption is now also in place for alternative-fuel vehicles,  h
saving buyers up to $2,000. All vehicles that qualify for the federal govern-
ment’s Eco-Auto Rebate will also be GST exempt until the end of 2008. With 
the two programs combined, British Columbians could save up to $4,000 on 
the purchase of a fuel-efficient vehicle.


The PST exemption has also been extended to include other environmentally 
friendly forms of transportation, including electric-assisted bicycles, scooters and 
electric motorcycles. 


The B.C. government 


operates the largest 


hybrid vehicle fleet in North 


America. Setting an example 


in this area is part of the 


Province’s commitment to a 


carbon-neutral public sector 


by 2010.
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Cleaner buses and trucks �
In 2007, the Province announced $50 million for the purchase of new, cleaner  h
transit buses provincewide. 


A further $10.6 million has been provided to school districts to invest in  h
clean-energy school buses. 


Regulations introduced in 2007 require retrofits of all heavy-duty diesel  h
trucks made between 1989 and 1993. Diesel oxidation catalyst filters must 
be installed on these trucks by 2009. B.C. has also invested $500,000 in Green 
Fleets BC, a partnership initiative led by the Fraser Basin Council to help 
reduce emissions from vehicle fleets of all kinds.


Low-carbon fuel standard �
British Columbia passed enabling legislation to adopt a low-carbon fuel standard 
in 2008 through The Greenhouse Gas Reduction (Renewable and Low Carbon 
Fuel Requirements) Act. Fuel distributors will be required to measure the average 
global warming intensity of their products and reduce it over time. 


Intensity is measured on a lifecycle or well-to-wheels approach. It takes into 
account all emission-creating activities related to the use and production of the 
fuel, including land-use changes that result from biofuel production. 


B.C. is targeting at least a 10 per cent reduction in the average carbon intensity of 
transportation fuels by 2020.


Industry will determine how best to meet the standard. There are many possible 
paths for compliance, including biofuels, electricity, hybrid vehicles, flex-fuel 
vehicles and fuel cells. Carbon intensity can also be reduced at refineries, through 
actions that improve efficiency and reduce on site greenhouse gas emissions. 


The lifecycle approach will encourage the development of biofuels with lower 
upstream emissions. These include ethanol from agricultural wastes, forest resi-
dues and perennial grasses. This initiative is also supported by the Province’s new 
Bioenergy Strategy.


Harnessing Market Forces to Combat  
Climate Change


A low-carbon fuel standard is a good example of a market-based approach to climate 
action. It provides choice for consumers and promotes competition on the basis of 
greenhouse gas emissions. 


The policy is fuel- and technology-neutral, allowing market forces to encourage 
innovation. Because market prices, production and demand will adjust in response, 
the new standard will also largely eliminate the need for subsidies to industry or 
consumers.
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The Hydrogen Highway 


project will accelerate the 


demonstration and com-


mercialization of hydrogen 


and fuel cell technologies. 


Hydrogen fuel cell-powered 


vehicles produce no smog-


creating or greenhouse 


gas emissions, and can be 


twice as efficient as internal 


combustion engines.


Support for hydrogen and fuel cell technology development  �
B.C. has invested over $3 million in this area since 2002.  h


In total, more than $110 million for hydrogen and fuel cell technology has  h
been announced in British Columbia.


The Province is a recognized world centre for hydrogen and fuel cell  h
technology. 


The Hydrogen Highway, from B.C. to Baja California, announced in 2005, is  h
a large-scale, co-ordinated demonstration and deployment program for 
hydrogen and fuel cell technologies.


The program is a partnership among industry, government, academic institu- h
tions and others in British Columbia, California and hopefully, other Pacific 
coast states.


The initiative will include a fleet of 20 new BC Transit fuel-cell buses based in  h
Whistler by 2009.


$14 Billion Dollar Provincial Transit Plan �
The Government of British Columbia is making substantial investments into in-
novative transit options for the benefit of all British Columbians now and into the 
future. By 2020, the plan calls for the provincial government and its federal and 
local government partners to commit $14 billion to significantly expand transit in 
communities across the Province and to double transit ridership.


Successful implementation of the Provincial Transit Plan requires the co-operation 
and commitment of our partners. Of the $11.1 billion in new funding, the Province 
is committing up to $4.75 billion and is calling on the federal government for $3.1 
billion, TransLink for $2.75 billion and local governments for $500 million, along 
with supportive land use decisions. The plan involves investments by 2020 of: 


$10.3 billion for four new and updated rapid transit lines serving communities  h
across Metro Vancouver—the Canada Line, the Evergreen Line, the UBC Line 
and the upgraded and expanded Expo Line


$1.2 billion for new RapidBus BC lines—energy-efficient, high-capacity buses  h
on nine major routes in the high-growth urban centres of Kelowna, Victoria 
and Metro Vancouver. This will provide frequent, fast, reliable service with 
the look and feel of rapid transit and, in some cases, operating on dedicated 
laneways


$1.6 billion for new, clean-technology buses to bolster the provincial fleet and  h
provide communities with more frequent service to meet the needs of transit 
users
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The Provincial Transit Plan is designed to:


Increase transit ridership across the Province to over 400 million trips a year h


Attract to transit a market share of 17 per cent in Metro Vancouver by 2020,  h
laying the foundation to attract 22 per cent by 2030


Reduce greenhouse gas (GHG) emissions and other air contaminants from  h
cars by 4.7 million tonnes cumulatively by 2020


Support increased population and employment densities near transit hubs  h
and along transit corridors. This change in urban form will, in turn, increase 
transit use and further decrease GHG emissions.
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The Gateway Program


The Gateway Program was established by the Province of British Columbia  h
in response to the impact of growing regional congestion, and to improve 
the movement of people, goods and transit throughout Greater Vancouver. 
Gateway roads and bridge improvements are proposed to complement other 
regional road and transit improvements already planned or underway. (See 
www.translink.bc.ca) In addition to helping reduce congestion and associ-
ated GHGs from idling vehicles, the program includes $50 million for cycling 
and pedestrian paths in the Lower Mainland. This infrastructure will provide 
low-carbon transportation alternatives for many commuters and encourage 
active living.


The goals for the Gateway Program are to:


Reduce congestion;  h


Improve the movement of people and goods in and through the region;  h


Improve access to key economic gateways through improved links between  h
ports, industrial areas, railways, the airport and border crossings; 


Improve safety and reliability;  h


Improve the region’s road network;  h


Improve quality of life in communities by keeping regional traffic on regional  h
roads instead of local streets; 


Reduce vehicle emissions by reducing congestion-related idling;  h


Facilitate better connections to buses and SkyTrain, cycling and pedestrian  h
networks; and 


Reduce travel times along and across the Fraser River during peak periods.  h


Cycling infrastructure partnerships  �
Since 2006, the Province has worked in partnership with communities to  h
support the development of new cycling infrastructure. Every municipality 
and regional district in the Province is eligible for up to $250,000 in matching 
funds to promote transportation cycling – cycling to work, school or errands – 
to reduce traffic congestion and cut greenhouse gas emissions.


As a matter of policy, the Province also makes provision for cyclists on all  h
new and upgraded provincial highways. This work is guided in part by the 
Provincial Advisory Cycling Committee, which brings together groups from 
both the public and private sectors to address the needs and concerns of 
cyclists in British Columbia.


The new Provincial Transit 


Plan is designed to double 


transit ridership province-


wide by 2020.
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LocalMotion  �
In 2006, the Province established a $40-million LocalMotion fund to accelerate  h
development of capital projects that make communities greener and health-
ier. The program provides matching funds to local governments investing in 
projects that encourage active, healthy and environmentally friendly living. 


Specifically, the program supports projects that reduce greenhouse gas  h
emissions by getting people out of their cars, encourage physical activity, and 
help ensure that communities meet the needs of seniors and people with 
disabilities.


LocalMotion has funded dozens of projects around B.C., including the  h
restoration of the historic Kinsol Trestle on Vancouver Island to make it safe 
for pedestrians and cyclists. Other projects include an indoor running track in 
Dawson Creek, a “rails to trails” pathway in Kelowna, a destination playground 
park in Salmon Arm, a hiking and mountain biking trail in North Vancouver, 
and a pedestrian/cyclist pathway in Nelson.


In 2007, 26 communities received a total of $17.3 million from LocalMotion to  h
build bicycle paths, trails and walkways, support community playgrounds and 
improve accessibility for people with disabilities.


Reducing emissions from heavy-duty commercial vehicles  �
and ports 


Budget 2008 provides $30 million over three years for the BC Green Ports initiative, 
designed to reduce emissions from commercial trucks – and to fund port electrifi-
cation, allowing ships to turn off their engines while in port.


A further $3 million will support a new Green Lights Transportation Program. It 
will use technology to assess commercial vehicles for compliance with trucking 
regulations while they’re moving – so they don’t have to pull over and idle while 
they wait for inspections. 


Truck stop electrification  �
As part of the plan to reduce emissions from heavy-duty trucks, the Province is 
supporting the development of plug-ins at key truck stops around B.C. This will 
help to further reduce GHG emissions from idling diesel engines. Funding for this 
pilot project is included in Budget 2008.


Building on the pilot project funded in Budget 2008, the Province will work to 
expand the initiative allowing heavy-duty trucks to plug in to electrical outlets 
instead of idling their engines. 
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Port electrification �
B.C. is also working on its first port electrification project – a partnership effort that 
will see the East Berth at Canada Place in Vancouver electrified. That means ships 
will be able to plug in while they’re in port, instead of idling their engines. 


Discussions are also underway to determine the feasibility of electrifying a cargo 
berth at Deltaport. If these initial efforts are successful, the Province will look to 
further expand port electrification.


Anti-idling regulations   �
Idling is a significant source of unnecessary greenhouse gas emissions. As a 
result, wherever possible, the Province will encourage campaigns and regulations 
designed to reduce this practice as much as possible. Anti-idling regulations 
will be introduced for the public sector fleet for 2009. Similar measures will be 
extended provincewide by 2010. Finally, support will be provided to ensure that 
all communities have anti-idling policies in place by 2012. 
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Acting in Every Sector: Buildings
Residential and commercial buildings produced about 12 per cent of B.C.’s total 
GHG emissions in 2006. More than half is attributable to the use of fossil fuels for 
space and water heating and gas-fired appliances in our homes. 


This Climate Action Plan addresses emissions from buildings in a number of ways:


Setting standards to ensure that new buildings are as energy efficient as  h
possible


Providing support and incentives for retro-fitting older buildings, and h


Encouraging the use of more efficient furnaces and other appliances. h


B.C. Residential and Commercial Building 
Greenhouse Gas Emissions (2006)


Commerical & 
Institutional


43%


Residential
57%


Buildings: Key Actions


B.C. Green Building Code �
On April 15, 2008, the government announced new Building Code requirements 
to increase energy and water efficiency. These first steps in Greening the B.C. 
Building Code will take effect on September 5, 2008 and will address the following 
priority areas:


HOUSING


New insulation standards will improve energy efficiency for houses and multi-
family residential buildings under five stories. New insulation standards have also 
been developed for small commercial and industrial buildings.


COMMERCIAL BUILdINGS


Larger buildings must meet the American Society of Heating, Refrigeration and 
Air-Conditioning Engineers 90.1(2004) standard. ASHRAE 90.1 is an internationally-
recognized standard for energy efficiency in buildings.
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WATER EFFICIENCy 


Ultra low-flow toilets (6 L) and other water-saving plumbing fixtures and fittings 
will become mandatory in new construction and renovations.


These first steps will be followed by additional changes to the code to reduce 
the environmental footprint of buildings throughout their lifespans. Areas under 
exploration include greywater recycling, the use of lighting sensors and the reuse 
of existing buildings, and will involve further consultation with local governments, 
industry and the public.


The new code will also make smart meters mandatory in all new buildings and 
residential units and will set the highest energy efficiency standards in Canada.


Budget 2008 includes $3 million to 
update the Energy Efficient Buildings 
Plan developed in 2005. The focus 
will be on increasing participation 
by homeowners, businesses and 
communities, encouraging the use 
of conservation-oriented building 
technologies and practices. 


Energy Efficient Buildings Strategy  �
The government has developed a new Energy Efficient Buildings Strategy  h
that complements the new Energy Plan and builds on the success of Energy 
Efficient Buildings: A Plan for B.C. That plan was developed in 2005 to reduce 
energy consumption and associated greenhouse gas emissions in homes and 
commercial buildings. 


 More than $100 million was invested in projects to support the plan, with $11  h
million provided by the federal and B.C. governments. 


In total, the projects saved enough energy to power 89,000 homes for a year. h


Green Communities �
The Local Government (Green Communities) Statutes Amendment Act, 2008 
supports and encourages the development of compact communities that help 
reduce energy use, reduce the costs of servicing, increase opportunities to walk 
and cycle to work, and minimize greenhouse gas emissions. 


The legislation requires that all official community plans and regional growth 
strategies include greenhouse gas emission reduction targets, policies and 
actions. Local governments are also enabled to use development cost charges to 
encourage more sustainable development and greenhouse gas reductions with 
new technologies. 
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Units not larger than 29 square metres can now be exempted from Development 
Cost Charges (DCCs). Small-unit housing and small-lot subdivision will help reduce 
the growing costs of housing, the costs of servicing, and the environmental costs 
of urban and suburban sprawl.


Green developments will be rewarded with faster approval processes and 
strategies that would allow the purchasers of those homes and buildings to avoid 
costs for municipal services if they create self-sufficient waste systems that render 
traditional municipal services superfluous.


When completed, 
Dockside Green in 
Victoria will be one of the 
world’s largest and most 
ambitious triple bottom 
line community, serving 
as a global model for 
green development.


100,000 Solar Roofs �
The Province is working with the B.C. solar industries to install solar roofs on 
100,000 residential and commercial buildings provincewide by 2020. 


Solar panels, from Carmanah 
Technologies, on the roof of Fort 
Nelson Secondary, one of two 
schools generating their own clean 
power as part of the B.C. Solar for 
Schools program. Since May 2006, 
the solar installation at Fort Nelson 
Secondary has generated over 
13,000 kilowatt hours of electricity 
– enough to power a television for 
almost 95,000 hours.


Did You Know? B.C. leads 


the country in renewable 


energy production from 


plant materials, known as 


biomass. Organic waste 


from humans, or waste 


wood from fallen trees or 


beetle-killed forests, can be 


converted into clean, carbon 


neutral energy. As of 2007, 


the Province had enough 


capacity to power 640,000 


households.
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Community Action on Energy Efficiency Program  �
Fifty-two B.C. communities have received a total of $1.6 million under this pro-
gram to assist in developing efficiency projects that meet specific local needs. 


Towns for Tomorrow  �
The Towns for Tomorrow Program was developed to address the unique 
challenges faced by smaller communities in British Columbia with respect to 
sustainability and meeting their infrastructure needs. Recognizing that resources 
are often limited in smaller communities, the program is designed to meet these 
challenges, from ease and simplification of applications to efficient and effective 
administration processes. 


Towns for Tomorrow is investing $21 million over three years for capital projects 
that will help achieve the Province’s vision of vibrant, integrated, creative and pros-
perous communities. Projects will be cost shared 80/20 (provincial/ municipal) 
with a maximum provincial contribution of $400,000. 


Eligible applicants are incorporated municipalities with populations of 5,000 
persons or less and the Central Coast Regional District. 


Smart Development Partnership Program �
Through this program, the Province has been providing local governments with 
up to $50,000 to support sustainable land-use planning.


Smart Planning and Development
Smart planning is a process to help ensure the long-term well-being of communities. 
It provides a framework that helps communities plan for their own needs, while en-
suring that the needs of future generations can be met. Smart planning emphasizes 
partnerships and encompasses the social, economic, environmental and cultural 
aspects of communities.


BC Local Government Grants Program �
Local governments can receive up to $10,000 for projects supporting community 
energy planning and reducing greenhouse gas emissions.
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Winners of B.C.’s first Green City Awards
From left to right: North Vancouver 
Mayor Darrell Mussatto; Capital 
Regional District Director for 
Saltspring Island Gary Holman; 
Dawson Creek Mayor Calvin 
Krug; Oliver Mayor Ron Hovanes; 
Whistler Mayor Ken Melamed; 
Community Services Minister 
Ida Chong; Vancouver Mayor 
Sam Sullivan; Nanaimo Regional 
District Chair Joe Stanhope; and 
Premier Gordon Campbell.


Green City Awards  �
Dawson Creek, Oliver, Nanaimo and Saltspring Island were among the win- h
ners of the first Green City Awards, established in 2007. 


The awards recognize excellence across three areas – livability, climate action  h
and innovation – and provide up to $500,000 in total awards each year. 


Green Government Buildings �
Effective immediately, all new provincially owned or leased facilities must be built 
to a minimum of Leadership in Energy and Environmental Design (LEED) Gold 
or equivalent criteria. LEED is the recognized standard for measuring building 
sustainability. Buildings that meet the gold standard are among the most efficient 
and sustainable in the world.


Other Energy Efficiency Programs �
The Province is developing a number of new approaches to support improve-
ments to the energy efficiency of existing buildings. These include:


Developing energy performance labelling h


Expanding the Community Action on Energy and Emissions program h


Updating energy efficiency standards for appliances and equipment (includ- h
ing Energy Star)


Working towards greater co-ordination of existing energy efficiency programs.  h


Setting targets with BC Hydro for energy efficient lighting. h


The LiveSmart BC Energy Efficiency program will provide a one-stop hub for 
information on all government and utility company programs and incentives, 
access to energy advisors and links to relevant community programs and services, 
such as transit and recycling.
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Acting in Every Sector: Waste
Waste disposal accounts for about 5 per cent of B.C.’s GHG emissions. Most is from 
municipal landfills. The remainder comes from wood residue landfills, mostly run 
by forestry companies. 


In both cases, decomposition of organic matter produces methane, also known 
as landfill gas. Proven technologies already exist to capture this gas and use it as a 
source of cleaner, renewable energy.


This Climate Action Plan represents a key step in transforming our relationship to 
waste. Instead of seeing it as something to dispose of, the Province is increasingly 
using waste as a resource – a strategy that has enormous potential to support our 
move to the new low-carbon economy of the future. 


For example, with the new B.C. Bioenergy Strategy, we can turn waste from 
forestry, agriculture and commercial sectors such as the restaurant industry into 
clean renewable fuels and, as we develop new expertise, we can leverage our 
knowledge, expertise and abundant biomass resource to become a global leader 
in this technology. (For more discussion of British Columbia’s bioenergy potential, 
see the sections on “Energy” and “Forestry.”)


B.C. Waste Greenhouse Gas Emissions (2006)


Solid Waste Disposal on Land 
95%


Waste Incineration  
2%Wastewater Handling  


3%


Waste: Key Actions


Keeping organic waste out of landfills �
Regional districts are responsible for solid waste management in B.C., and nine 
out of 27 have policies in place to keep organic material out, diverting it instead to 
home and community composting. The Province has supported these efforts and 
the expansion of such initiatives.


Did You Know? The energy 
recovered through meth-
ane capture at the Burns 
Bog Landfill every year is 
enough to power as many 
as 4,000 homes. At the 
same time, GHG emissions 
are reduced by more than 
230,000 tonnes.
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Turning waste into energy  �
Two of B.C.’s biggest landfills – Hartland on Vancouver Island and Burns Bog on the 
mainland – have been capturing methane from their operations for several years. 
They use it to generate electricity, which they sell to BC Hydro – reducing the 
need for other forms of generation and, at the same time, directly reducing GHG 
emissions. These kinds of projects will be encouraged throughout our province 
wherever possible.


Cleaning up our landfills �
A new regulation was introduced in 2008 to mandate the collection of landfill 
gas emissions. The Province will work closely with the Union of British Columbia 
Municipalities to establish a sensible, rigorous regime for the recovery, sale and 
use of methane gas from landfills.


Composting  �
New strategies will be introduced to use organic waste to build the strength of 
soils in our gardens and on our farms. 


Exploring opportunities for turning wastes into energy before they reach our 
landfills will continue to be a key priority, as will reducing the greenhouse gases 
generated by moving waste from one place to another. 


Stopping waste at the source  �
The B.C. government is exploring options that will help make manufacturers more 
responsible for the packaging and other waste created by their products. British 
Columbia will encourage alternative, environmentally friendly forms of packaging 
and help create an environment that recognizes the need to reduce waste 
wherever possible.


Minimizing E-Waste
“E-waste” (or the waste associated with electronics) finds new life 
at  Genesis Recycling. The Aldergrove company dismantles over 
200,000 computers a year, recovers and sells components for 
recycling and keeps harmful substances out of landfills. Electronic 
waste is one of the fastest growing waste streams in North America. 
B.C.’s Extended Producer Responsibility regulation requires the 
electronics industry to recycle all computers, monitors, desktop 
printers and TVs, and to offer e-waste collection or drop-off services. 
Similar stewardship programs are in place across B.C. for paint, 
aerosols, medicines, pesticides, containers, pharmaceuticals and oil.
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Acting in Every Sector: Agriculture
Climate change has a range of implications for B.C. agriculture. The industry is 
working to reduce its greenhouse gas emissions, which come from a range of 
sources, including livestock, manure, fertilizer applications, farm buildings and 
engine emissions.


The sector also needs to anticipate and plan for any impacts of climate change 
on its productive capability. Research and innovation will be key to addressing 
adaptation, and will ensure the agriculture industry can respond to climate 
change by taking advantage of new opportunities and reducing or mitigating the 
risk posed by the negative impacts of climate change. 


Finally, land use policy will be developed to provide appropriate incentives to 
ensure agricultural land retains its potential to sequester carbon, participate 
in bioenergy opportunities while balancing the need for food production and 
economic activity in rural communities.


B.C. Agriculture Greenhouse Gas Emissions (2006)


Manure Management  
17%


Agriculture Soils  
33%


Livestock
50%


In November 2007 the Premier convened an Agriculture Climate Action Forum 
in Kamloops. In response to the issues identified in the forum, the Investment 
Agriculture Foundation of B.C. and the British Columbia Agriculture Council have 
jointly established the Climate Action Initiative project that will include an agricul-
tural climate change action plan. In partnership with the project, the government 
is currently exploring the following greenhouse gas reduction strategies for the 
agricultural sector:


Constructing anaerobic digesters to capture methane from stockpiled ma- h
nure. The energy could potentially be used to generate electricity or heat, but 
the biggest emission reduction gains are from the capture and destruction of 
methane


Agriculture currently 


contributes four per cent of 


B.C.’s total greenhouse gas 


emissions. As we move to a 


lower-carbon economy, the 


sector is expected to become 


an important producer of 


carbon offsets. This repre-


sents a new opportunity for 


farmers, and could create 


“new ways of understanding 


carbon. ”
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Improving fertilizer application practices h


Supporting community biogas digestion/electricity generation projects h


Expanding research in biomass fuels h


Developing green city farms to reduce emissions produced by long-distance  h
transportation and refrigeration of food 


Encouraging local purchasing of produce and other agricultural products h


The B.C. Climate Action Team has been tasked with developing other possible 
greenhouse gas reduction strategies for this sector.
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Acting in Every Sector: Industry


B.C. Industry Greenhouse Gas Emissions (2006)


Aluminum 
Production


11%


Petroleum Refining, Mining and Other 
13%


Manufacturing
60%


Cement and Lime 
16%


Industry: Key Actions �
B.C.’s industrial sector has been on the leading edge of many initiatives to curb  h
the production of greenhouse gases. The sector’s share of total emissions has 
dropped from 19 per cent in 1990 to 14 per cent in 2006, thanks to actions on 
a number of fronts. 


For example, since 1990, B.C.’s forest industry has significantly reduced its  h
emissions intensity. This has been achieved through measures such as increas-
ing use of wood as a fuel source, substituting natural gas for oil, improving 
facilities and shifting production to facilities with higher levels of efficiency. 


In the Kootenays, Teck Cominco has reduced its overall emission intensity  h
by 50 per cent by adopting new technology, and reduced its total GHG 
emissions. 


Likewise, Alcan Aluminum has a proposal to modernize its Kitimat facilities,  h
reducing GHG emissions by 70 per cent while increasing productivity.


Setting up a system for carbon trading  �
The Greenhouse Gas Reduction (Cap and Trade) Act of 2008 allows the Province 
to regulate GHG emission levels for various kinds of industry. The government will 
also establish compliance mechanisms for large emitters (i.e. emissions trading, 
offsets and credit banking), and mandate GHG emissions reporting. 


The new legislation lays the foundation for the Province to participate in carbon 
trading – an emerging global industry with huge growth potential. The Western 
Climate Initiative will design a market-based mechanism called a cap and trade 
system for large emitters of GHGs.


Carbon trading is one of the 


fastest-growing industries 


in the world today. Its 


total value in 2006 was 


estimated at $30 billion – a 


threefold increase over 


2005. Establishing a system 


for carbon trading will allow 


British Columbia to compete 


and succeed in this new 


marketplace.
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Key Advantages of Cap and Trade Systems:
They give companies more flexibility in achieving emission reductions at  h
the lowest possible cost. 


They set clear limits. Traditional approaches often focus on emission rates  h
or require the best available technology, but do not always require that 
specific environmental goals be met. 


They tend to speed up innovation and accelerate greenhouse gas reduc- h
tions by putting market mechanisms behind the effort.


They are a proven way of meeting absolute emission targets at the  h
lowest cost by letting the market decide where the most economically 
feasible reductions will occur.


 Encouraging Technological Improvement  �
Industries that use the best available technology to make their operations 
cleaner also stand to benefit from lower costs for water, energy and other 
resource use, and for waste disposal. B.C. will work with industry partners to 
encourage investments in leading-edge technologies and processes, as part 
of the Province’s broader commitment to environmentally sustainable growth 
and development. 
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Acting in Every Sector: Energy
Energy production accounts for about 23 per cent of B.C.’s total GHG emissions. 
Electricity accounts for 2 per cent of total provincial emissions and fossil fuel 
production accounts for 21 per cent of B.C. emissions.


Energy demand is projected to grow by up to 45 per cent in the next 20 years – 
underlining the need to use energy wisely, and to support the development of 
fossil fuel alternatives. This Climate Action Plan encourages both conservation and 
innovation to help provide more clean energy solutions. 


B.C Energy Production Greenhouse Gas Emissions (2006)


Electricity
9% Fossil Fuels


91%


Energy: Actions


The BC Energy Plan �
Conservation and enhanced energy efficiency are vital elements of the new 
BC Energy Plan: A Vision for Clean Energy Leadership, introduced in 2007. These 
strategies will also contribute significantly to British Columbia’s greenhouse gas 
reduction activities. The Energy Plan includes the following key climate action 
elements:


The Province will be electricity self-sufficient by 2016 h


All new electricity generation projects will have zero net greenhouse gas  h
emissions


Eliminate all routine flaring at oil and gas producing wells and production  h
facilities by 2016 with an interim goal of reducing flaring by half (50 per cent 
by 2011)


Clean or renewable energy will continue to account for at least 90 per cent of  h
total generation
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Require Zero greenhouse gas emissions from any coal thermal generation  h
facilities


BC Hydro will acquire 50 per cent of its incremental electricity needs through  h
conservation by 2020.


The BC Energy Plan
A Vision for Clean Energy Leadership


Enhancing energy conservation  �
Since 2001, BC Hydro’s PowerSmart Program has invested more than $300  h
million in incentives to replace less efficient appliances and building materials, 
and to increase conservation awareness. 


PowerSmart’s Product Incentive Program for businesses has also helped  h
reduce energy consumption.


Remote Community Clean Energy Program  �
This $3.9 million pilot project started in 2006, providing financial incentives  h
to communities to help them adopt more clean, efficient power sources and 
promote energy conservation.  Many of B.C.'s remote communities have relied 
on diesel powered generators to meet their electricity needs.  An additional 
$20 million in funding will increase remote communities' participation in 
clean alternative energy and energy efficiency solutions.


Projects funded to date include more energy efficient housing and an  h
upgrade of the local run-of-river hydro project in Klemtu; a series of housing 
design workshops in Kitimaat Village; energy efficiency upgrades to residential 
and commercial buildings throughout Haida Gwaii/Queen Charlotte Islands; 
and a new energy efficiency program for the Xwemalhkwu Nation. 


The Furry Creek small hydro 


project near Squamish can 


power up to 10,000 homes 


at peak flows. Small projects 


can make a big difference in 


remote communities.


Through the PowerSmart 


Program alone, British 


Columbians now conserve 


enough energy every year to 


power more than a quarter 


of a million homes.
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Supporting alternative energy development  �
Since 2005, the Province has provided incentives to support the development  h
of wind power projects on Crown land. It has also provided funding for a tidal 
power project at Race Rocks, near Victoria, and BC Hydro has supported a 
feasibility study for tidal energy on Haida Gwaii. 


In addition, the Province supports the BC Solar for Schools project, which  h
teaches students about the potential of clean solar energy to reduce green-
house gas emissions. As part of the program, two schools – one in Vernon and 
one in Fort Nelson – have established solar power systems that supplement 
their grid-powered energy requirements. 


Supporting local governments’ energy efficiency �
B.C.’s local governments are important partners in the Province’s efforts to  h
reduce greenhouse gas emissions and build greener communities. More 
than 120 towns and cities have already signed the Province’s Carbon Neutral 
Local Governments Charter, making a commitment to reduce emissions 
from their operations as much as possible and, where emissions cannot be 
reduced, offset them by equivalent amounts to achieve carbon neutrality. 
Local governments signing the charter also commit to reporting on their GHG 
emissions and creating more compact, energy efficient communities.


Under amendments to the Local Government Act (Bill 27), local governments 
will be required to include greenhouse gas emission targets, policies and ac-
tions in their Official Community Plans and Regional Growth Strategies. Those 
who’ve signed the charter are working to be carbon neutral by 2012.


Investments in solar energy �
Budget 2008 includes $5 million to support the expansion of solar thermal energy 
systems in BC. The funding is largely intended to increase the number of solar 
installations in B.C., mainly for water heating. It also provides additional support for 
the Solar for Schools initiative.


Smart Meters  �
By 2012, BC Hydro will replace 1.7 million hydro meters in homes and businesses 
with smart meters. 


Smart meters are digital devices that measure the flow of electricity to each 
individual customer. It measures at set increments such as every hour or half hour, 
and transmits information back to the supplier.


Unlike conventional meters, which simply accumulate total power used, smart 
meters can report on how much is used at specific times of day and provide 
other information that helps us understand and better manage our energy 
consumption.


Smart Meters


BC Hydro is considering a 


variety of models to deter-


mine which has the most 


potential to benefit British 


Columbians.


Wind Energy


 Wind-energy producers are 


poised to respond to B.C. 


Hydro's call for independent 


power producers to create 


up to 5,000 gigawatt hours 


of clean energy.


The Canadian Wind Energy 


Association has said that its 


members could produce this 


power by installing 1,600 


megawatts of generating 


capacity. According to the 


Association, that much 


generating capacity would 


represent some $4 billion in 


investment and create 3,000 


jobs in B.C.
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As part of this initiative, BC Hydro will also install a smart electricity grid. This will 
allow customers who produce more energy than they consume to sell clean 
power back to BC Hydro. For example, a home with solar or geothermal systems 
may generate far more electricity than the homeowners use. With the new 
system, they will be able to put energy back on line to reduce their electricity bill. 
Green power pricing will also be introduced to reward customers for reducing 
consumption and shifting power use to off-peak periods. 


B.C. Bioenergy Strategy �
Launched in January 2008, the bioenergy strategy is designed to reduce green-
house gas emissions and help make the Province electricity self-sufficient. 


Budget 2008 includes $25 million for a Bioenergy Network, which is a key part of 
the strategy. It will encourage research and development in areas such as wood-
waste cogeneration, biofuel production and wood pellet production. The network 
will also be responsible for directing research and initiating projects that promote 
the development and use of fuel from organic resources. 


B.C. has an abundance of bioenergy opportunities, such as using biomass from 
the pine beetle outbreak to stimulate investment and economic diversification 
while generating clean energy. The Province will develop at least 10 community 
energy projects that convert local biomass into energy by 2020.


Vancouver-based Nexterra Energy develops 
gasification systems that allow industrial cus-
tomers to generate their own clean, low-cost 
heat and power from wood waste. In an era of 
rising energy costs, this means dramatically 
lower costs, higher operating margins, and less 
reliance on natural gas and grid-purchased 
electricity. It can also mean a dramatically 
smaller carbon footprint.


Nexterra is one of more than 200 B.C. compan-
ies developing clean energy technologies. 
Together, these companies employ more 
than 2,500 people and generate over $650 
million in annual revenues. According to the 
BC Technology Industry Association, the sector 
has the potential to more than triple revenues 
and jobs in the next decade. 


SHOWN ABOVE, A MODEL OF NExTERRA’S GASIFICATION TECHNOLOGY.
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Acting in Every Sector: Forestry
In standard measures of greenhouse gas emissions, forestry is not considered 
a stand-alone sector. As a result, it is not included in the national greenhouse 
gas emissions inventory. Emissions associated with forestry come primarily from 
areas such as transportation and waste, and are counted as contributors to those 
sectors. 


Nonetheless, forestry is potentially one of the most important sectors in our fight 
against climate change, and the move to a new low-carbon economy is opening 
up new opportunities. 


For example, as noted previously, wood that was formerly considered waste is 
increasingly being used as a clean, renewable fuel source. And the fact that grow-
ing trees take carbon out of the atmosphere adds a whole new level of potential 
value to our forests. These two ideas are key to the government’s climate action 
plan for forestry. 


Forests – A Natural Ally
Through photosynthesis, forests take carbon dioxide out of the atmosphere and store 
it. Absorption is the greatest where trees are young and growing vigorously, and 
tapers off as they mature. 


Once trees die and start to decay, their stored carbon dioxide is released back into 
the environment. However, if trees are harvested sustainably and manufactured into 
building products, the carbon dioxide remains stored and the forest regenerates with 
young trees that absorb even more carbon dioxide. This achieves a net reduction in 
greenhouse gas emissions. By contrast, events such as wildfires and the pine beetle 
epidemic reduce our forests’ capacity to act as a carbon sink – making effective forest 
management more important than ever.


In general, attention to climate change has people seeing our forests in a whole new 
light. Given that a healthy growing forest can sequester an average of 120 tonnes 
of carbon per hectare annually (or enough CO2 to fill 120 average homes), B.C.’s 
60 million hectares of forest could become a chief ally in advancing the Province’s 
Climate Action Plan. 


Forestry: Key Actions


Forest Management �


FORESTS FOR TOMORROW 


Our forests have been under threat from climate change; not the least of  h
which is the catastrophic effect of the mountain pine beetle epidemic and 


As part of this Climate 


Action Plan, B.C. will have 


net-zero deforestation. This 


means that any forest loss 


associated with develop-


ment or other land use 


change will be offset by an 


equivalent amount of tree 


planting.
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intense forest fires. The Ministry of Forests is working to adapt B.C.’s forest and 
range management framework to reflect and help mitigate the impacts of 
climate change. This is a long-term initiative that will continue for many years 
to come.


Over time, climate change could reduce trees’ health and productivity, and  h
make them more vulnerable to disease and insect infestations. It could also 
result in more wildfires, droughts, floods and storms. 


Forests for Tomorrow is designed to enhance management practices so that  h
forest ecosystems are resilient to stress caused by climate change and other 
impacts of human activity. For more on the Forests for Tomorrow Initiative,  
go to www.climateactionsecretariat.gov.bc.ca


The B.C. government’s response to the mountain pine beetle is outlined in full  h
in the Mountain Pine Beetle Action Plan, found at www.climateactionsecre-
tariat.gov.bc.ca. Key objectives of the plan are:


1. Ensuring long-term economic sustainability for affected communities 


2. Maintaining and protecting public health, safety and infrastructure 


3. Recovering the greatest value from dead timber before it burns or decays, 
while respecting other forest values 


4. Conserving the long-term forest values identified in land use plans 


5. Preventing or reducing damage to forests in areas that are susceptible but 
not yet experiencing epidemic infestations 


6. Restoring the forest resources in areas affected by the epidemic 


7. Ensuring co-ordinated and effective planning and implementation of 
mitigation measures 


TREES FOR TOMORROW


When we talk about forests, most of us picture vast rural landscapes, but urban 
forests also have a crucial role to play in helping to reduce our greenhouse 
emissions. Under the new provincial Trees for Tomorrow initiative, millions of trees 
will be planted in back yards, schoolyards, hospital grounds, civic parks, campuses, 
parking lots and other public spaces around B.C.


The Province is engaging a number of partners in Trees for Tomorrow to make 
sure the right trees are planted in the right places, and that they provide 
maximum environmental benefits. The trees will be planted (among others) by 
members of B.C.’s Youth Climate Leadership Alliance, a group of students and 
other young people whose mandate includes field research, mitigation work, 
afforestation and adaptation.


A single large, mature tree 


can absorb more than 20 


kilograms of carbon dioxide 


from the atmosphere every 


year, and emit enough 


oxygen to meet the needs of 


two people. Trees in urban 


areas also help to reduce 


global warming by shading 


our homes and commercial 


buildings, reducing the need 


for summer air conditioning 


by as much as 30 per cent.



http://www.climateactionsecretariat.gov.bc.ca

http://www.climateactionsecretariat.gov.bc.ca

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Ensuring_Sustainability_for_Communities.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Protecting_Health_and_Safety.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Recovering_Value_from_Dead_Timber.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Recovering_Value_from_Dead_Timber.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Conserving_Values_Identified_in_Land_Uses.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Preventing_or_Reducing_Further_Damage.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Preventing_or_Reducing_Further_Damage.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Restoring_Forest_Resources_in_Affected_Areas.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Coordinated_Planning_and_Mitigation.htm

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/Coordinated_Planning_and_Mitigation.htm
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ACCELERATING FOREST GROWTH


Budget 2008 provides $21 million to increase growth in B.C.’s forests and reduce 
losses due to forest health problems. This initiative recognizes the key role our 
forests play in advancing climate action. 


By supporting increased forest growth, we can increase the carbon capture and 
storage potential of our forests. The new funding will also support the develop-
ment of new seed technologies and help reduce risks from wildfires.


The Benefits of Urban 
Forests 


In addition to taking carbon out of 
our atmosphere, urban forests have a 
wide range of other benefits including 
improving local air quality, reducing 
topsoil erosion and helping to ensure that 
groundwater supplies are continually 
replenished. Urban forests also increase 
property values and help to enhance 
communities’ economic sustainability. 
For example, studies have shown that 
people are more likely to linger and shop 
in business areas where the streets are 
lined with mature trees.


NET-zERO dEFORESTATION


Each year, new developments, urbanization, agricultural conversions, new power 
lines and their utility corridors contribute to more deforestation. Currently, ap-
proximately 10,000 hectares are deforested in British Columbia every year. This 
releases about 4 million tonnes of greenhouse gases into the atmosphere and 
removes millions of trees that were absorbing and storing carbon. In recognition 
of the environmental impact of this land use change, the Province has decided 
to include greenhouse gas emissions related to net deforestation in its provincial 
greenhouse gas inventory. 


To address the issue of deforestation and maximize the carbon storage 
potential of our forests, the Province will work to restore our forests over time 
by restocking areas have not been sufficiently restocked. The government has 
also introduced a goal of net-zero deforestation to ensure that our forests are 
protected for the future. This means that when trees from forest land are perma-
nently removed to facilitate a permanent conversion for a different purpose, 
they will have to be offset with new tress planted elsewhere. This will ensure no 
net reduction in forest land.
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The government will work with First Nations, industry and communities to put 
that goal into law by 2010 and establish a viable strategy for realizing the vision 
by 2015.


New Opportunities In Forestry �


ENERGy


B.C. leads the country in energy production from plant materials, known as bio-
mass. This includes wood waste, agricultural waste, aquatic plants and vegetation. 


Biomass is an important source of energy because, unlike fossil fuels, it is 
renewable. 


Provincewide, we have the capacity to power 640,000 households using biomass


Budget 2008 includes $25 million for a Bioenergy Network, which is a key part of 
the Bioenergy Strategy. The network will encourage research and development 
in areas such as wood-waste cogeneration, biofuel production and wood pellet 
production – all of which represent new opportunities for growth in B.C.’s forest 
sector. 


Turning wood waste into energy has another key advantage. If that waste is left 
in the forest, it will decompose and release the carbon that was stored in living 
trees. So B.C.’s environment benefits twice when we turn this waste into a source 
of renewable cleaner energy.


The new Bioenergy Network will also be responsible for directing research and 
initiating projects that promote the development and use of fuel from various 
organic resources. 


CELLULOSIC ETHANOL


B.C.’s balanced approach to the generation and use of biofuels can result in real 
reductions in greenhouse gas emissions, while improving the sustainability of 
forestry. In particular, cellulosic ethanol – made from non-digestible plant fibres 
such as wood waste – holds out enormous potential for growth.


First, cellulosic ethanol is an emerging technology worldwide. B.C. producers have 
an opportunity to lead in this new area with support from B.C.’s Innovative Clean 
Energy Fund and the B.C. Bioenergy Network.


The time is right. Jurisdictions around the world are utilizing biofuels, such as 
ethanol, to help address transportation related GHG emissions. Biofuel markets 
are growing, and regulations such as B.C.’s low-carbon fuel requirements will help 
drive the development of biofuels with even lower environmental impacts.


British Columbia has what it takes to be part of the solution. We have as much as 
11 million tonnes of wood waste available every year, including about 2.5 million 
tonnes of beetle-killed wood. And while it is not easy to turn wood waste into 







CLIMATE AC TION PLAN 55


ethanol, the process can be highly efficient. Converting corn to ethanol gives 
you about 1.3 times more energy out than energy inputs required. Conservative 
estimates suggest that cellulosic ethanol is much more productive, producing five 
to six times as much energy out as the amount required to create it. 


Cellulosic ethanol is also more effective than corn-based ethanol in addressing 
greenhouse gases. It results in a 76 per cent reduction of GHG emissions com-
pared to gasoline. Corn has only an 18 per cent reduction (on an energy basis i.e. 
per kilometre driven). In addition, cellulosic ethanol production does not have 
the same “food versus fuel” concerns as have been associated with corn-based 
ethanol production.


B.C.’s 5 per cent renewable fuel requirements will create a market for biofuels 
and develop the infrastructure and customer awareness. Moving forward, the 
low-carbon fuel requirements will require fuel suppliers to reduce the carbon 
intensity of their products by 10 per cent between 2010 and 2020. Because 
cellulosic ethanol has a significantly reduced carbon intensity compared to any 
other gasoline substitutes, it will be the renewable fuel most wanted by gasoline 
suppliers to help meet their legal obligations.


In 2007, B.C. produced over 900,000 tonnes of wood pellets; 


90 per cent was exported for power production overseas.


Did you know?


SUPPORTING INNOVATION IN PULP ANd PAPER


B.C. pulp and paper mills have been working to make their operations cleaner 
for many years. They already meet more than a third of their electricity needs 
through on-site cogeneration projects that help reduce GHG emissions. Now 
they are actively exploring new ways to reduce their environmental footprints. 
Budget 2008 provides $10 million to support eco-friendly pulp and paper energy 
efficiency initiatives, including the development of new technologies. 


 British Columbia will maximize the enormous potential 


and capacity of our forests beyond timber-use, for energy 


production as well as for carbon storage.
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Section Three:  
Charting Our Progress


This Climate Action Plan includes a wide range of initiatives designed to reduce 
greenhouse gas emissions in every sector of the Province’s economy. So how will 
they affect our overall emissions?


According to independent economic analysis and modelling based on standard 
practices, the initiatives included in this plan will take us 73 per cent of the 
way to our 2020 emissions reduction target. 


This represents significant progress, and is a testament to what we can achieve 
through early and decisive action.


IDENTIFIED MEASURES WILL MEET 
73% OF B.C.'S EMISSION REDUCTION 
TARGET FOR 2020.


73%73%


2020 


EMISSIONS


REDUCTION


TARG ET


What does this really mean?
When scientists and economists measure greenhouse gas emission reductions, 
they do so in relation to what is called the “business as usual” scenario. This 
scenario represents what experts believe emissions would be if left to grow 
unchecked. In British Columbia’s case, the “business as usual” scenario would result 
in emissions of approximately 78 million tonnes by 2020 (over 9 million tonnes 
more per year than today). This represents a 13 per cent increase in emissions over 
current levels, and can largely be accounted for by projected growth in popula-
tion, economy and energy demand.


Policies already announced as part of the B.C. Climate Action Plan are expected to 
result in a significant change from the “business as usual” scenario, resulting in an 
estimated emissions level of 55 million tonnes (instead of 78) by 2020. 


To achieve a 33 per cent reduction, we must reduce emission levels even further 
– to 46 million tonnes by 2020. That means we have a 9 million tonne emissions 
“gap” left to fully reach our goal, above and beyond the policy measures already 
identified for reducing emissions province-wide. 


The roof of the Green Roof 


Research Facility at BCIT 


Centre for Architectural 


Ecology in Burnaby.
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Percentage of Target Reductions Achieved by Sector


Land Use
4%


Landfills
6%


Industry
16%


Electricity
28%


9 MT Policy Gap
27%


Buildings
4%


Transportation
15%


How do we know? 
British Columbia’s population and economy will continue to grow, create jobs, and 
create wealth. This does not mean that our greenhouse gas emissions will also have 
to grow. Rather, we can preserve and even expand economic growth while taking 
steps to reduce greenhouse gas emission related to fossil fuel consumption.


Predicting future greenhouse gas emissions will depend on the kinds of assump-
tions we make about how our population, economy, and energy sector may 
evolve over the coming years. And predicting the future is never easy.


The best we can do is to make realistic estimates based on probable assumptions. 
For example, B.C.’s population can reasonably be predicted to grow to 5 million by 
2020. Other key assumptions are highly uncertain however. For example, oil prices 
are difficult to predict, having ranged from about $30 a barrel to over $135 a barrel 
over the past five years alone. 


The assumptions we make about energy prices, population growth, and eco-
nomic activity influence what kinds of cars and homes people are likely to buy 
and what technologies will be developed. This in turn has a significant impact 
on levels of greenhouse gas emissions. For example, the modelling used for this 
Climate Action Plan assumes an oil price of $US85/barrel, a forecast that is signifi-
cantly below the current price of oil, but higher than the long-term price forecasts 
of many leading international agencies. If that assumption changes, so does the 
estimated size of our gap: $50/barrel oil increases our gap by 15 million tonnes, 
while $120 oil would decrease it to 5 million tonnes.


Models to assess greenhouse gas emissions scenarios must take multiple variables 
into account, while also recognizing the uncertain effects of policies on behaviour. 
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This is further complicated by the fact that many policies designed to reduce 
greenhouse gas emissions have overlapping effects and interact with each other 
in complex and sometimes unpredictable ways.


A number of models have been developed to achieve greater clarity and certainty 
in predicting future emissions scenarios. Over the past few decades, comparative 
research has fostered a convergence whereby leading models used by govern-
ments in Canada and the U.S. have become quite similar – based on experience 
with what works best.


This Climate Action Plan uses the CIMS model, which was developed right here in 
British Columbia. Using baseline measurements of greenhouse gas emissions from 
Environment Canada, CIMS allows users to simulate the impacts of various changes 
over time, including the adoption of new technologies and the introduction of 
energy-environment policies (like those included in this Climate Action Plan).


Technical support, analysis and modelling for the BC Climate Action Plan 
was provided by MK Jaccard and Associates Inc. using the CIMS model. 
This Vancouver-based consulting group is associated with Simon Fraser 
University. Since 1990, the company has undertaken national and inter-
national research in areas related to resource and environmental manage-
ment, with a focus on energy.


The actions described in this Climate Action Plan provide an integrated package 
to reduce greenhouse gas emissions. Many of the actions reinforce each other; 
some actions apply across a range of sectors of our economy, while others are 
more focused. Therefore, estimating the impact of individual actions necessarily 
misses important interactions between policies.


This model is based on the implementation of many of the key policies outlined in 
this plan as follows:


the revenue-neutral carbon tax at $30/ tonne in 2012 and subsequent years h


regulations on new residential and commercial buildings to be more efficient h


key transportation policies including – California tailpipe standards (including  h
post-2016); renewable content in gasoline and diesel, a public transit system 
as announced in the Transit Plan


landfill gas regulation h


a directive to BC Hydro for zero emissions from electricity generation h


a cap and trade system h


It is important to note that the CIMS model outlined in Appendix I is an energy-
technology model and does not include emissions associated with land use 
change. As a result, the baseline emissions used here are approximately 4 million 
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tonnes greater than those reflected in the results from the CIMS model. The B.C. 
government included emissions associated with land use change in its baseline 
data in order to accurately recognize their environmental impact, and to ensure 
that this impact is addressed through policy (in this case, through a commitment 
to net zero deforestation).


How will we close the 9-million tonne gap?
The British Columbia Climate Action Team - a diverse group of British Columbians 
with expertise in areas including science, business, First Nations and community 
development – was created to advise government on this critical question. It will 
recommend interim targets for 2012 and 2016 and identify the most efficient and 
economically viable means to fill the gap between existing policy measures and 
the 2020 reduction target. The team will also make recommendations related to 
the government’s commitment to achieve a carbon-neutral public sector by 2012. 


The entire independent modelling report commissioned by the B.C. government 
is provided in Appendix I. Here, more detail on the model’s methodology and 
specific sector assumptions is available.


Members of the The Climate Action Team with Premier Gordon Campbell and 
Minister Barry Penner (Top Row: John Robinson, Teresa Coady, Premier Gordon 
Campbell, Sean Atleo, Minister Barry Penner, Cheryl Slusarchuk (Chair), Joe Van 
Belleghem, Andrew Weaver. Bottom Row: Lyn Brown, Donna Barnett, Naomi Divine, 
Ian Tostenson)
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Section Four: You Choose, You Save


LiveSmart BC is a key element in the fight against climate change. It also has 
the potential to dramatically improve our quality of life for future generations 
by encouraging and supporting the development of environmentally friendly 
communities. 


By making smart choices, we can save on energy, water and fuel consumption. We 
can reduce waste and get better value from our land, our limited natural resources 
and our tax dollars. This will not only reduce greenhouse gas emissions. It will also 
drive innovation to create new jobs and opportunities. It will reward smart choices 
and create the competitive advantages of higher productivity, lower costs, less 
waste and higher quality products.


Overall, the goal is for communities to meet human needs and provide the high-
est long-term benefit possible, with the least possible impact on our environment. 


To reach this goal, the B.C. government will:


work with partners to provide climate action education and resources  h


support people to make informed choices  h


highlight the individual and cumulative effects of climate action from a  h
financial, convenience and environmental point of view


facilitate individual action by providing practical tools and programs, as  h
well as links to other useful programs and services.


introduce LiveSmart BC with a new efficiency program to help reduce  h
energy consumption in homes and small businesses. Subsequent phases 
will include a green work sites initiative and a LiveSmart small business 
skills and training program to help small businesses succeed in the new 
low-carbon economy.


There are currently many opportunities for British Columbians to choose ways 
to reduce their greenhouse gas emissions and save money. The list that follows 
outlines some of these opportunities. More will be developed in the near future.


You Choose, You Save: Available Incentives


Save at home:  �
PST exemption for ENERGY STAR qualified residential refrigerators, clothes  h
washers and freezers (expires March 31, 2010). 


PST exemption for insulation designed to prevent heat or cold loss from hot  h
water tanks, hot and cold water pipes, and ductwork. 


PST exemption for energy efficient residential gas-fired water heaters with an  h
energy factor of 0.80 or greater (expires December 31, 2009).


PST exemptions for: ENERGY STAR qualified windows, doors and skylights.  h


How much CO2 do 
British Columbians’ 
emit?


In B.C., our per-capita emis-


sions from all sources are 


15 tonnes. Approximately 


4.5 tonnes of this is as-


sociated with individual 


actions such as driving and 


home heating. 4.5 tonnes 


of greenhouse gas would 


fill five average two-storey, 


three bedroom houses. Put 


another way, that's enough 


to fill about 90,000 party 


balloons.
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PST exemptions for insulation designed to prevent loss of heat from a build- h
ing, including weather stripping and caulking and window insulating systems.


PST exemptions for ENERGY STAR qualified home heating equipment, includ- h
ing oil-fired forced-air furnaces, boilers, air-source heat pumps, and ground-
source heat pumps.


Save on the move:  �
Incentives valued to a maximum of $2,250 offered through the Scrap-it  h
Program to help retire older polluting vehicles from the road. 


Exemption from passenger vehicle rental tax for rentals of eight hours or less.  h


PST exemption for electric power-assisted two and three wheel cycles* and  h
non-motorized adult-sized tricycles. 


PST reduction for electric motorcycles of 50% of the tax payable to a max- h
imum of $1,000.* 


PST exemption for certain aerodynamic devices purchased for use on com- h
mercial motor vehicles. 


PST reduction for: hybrid electric vehicles of 100% of the tax payable to a  h
maximum of $2,000; 


PST reduction for eligible alternative fuel vehicles (e.g. operate on ethanol,  h
natural gas or propane) of 50% of the tax payable to a maximum of $1,000. 


PST reduction for 50% of the tax payable to a maximum of $5,000 for alterna- h
tive fuel shuttle buses and $10,000 for alternative fuel passenger buses. 


PST exemption for purchase of and charges to install kits to convert motor  h
vehicles to operate on natural gas or propane, or to operate exclusively on 
electricity. 


PST refund on parts and labour to convert shuttle buses and passenger buses  h
to operate as hybrid electric vehicles or to operate on HCNG (a blend of 
hydrogen and compressed natural gas). 


PST exemption for non-motorized two wheel bicycles.  h


Save on fuel:  �
PST reduction for certain conventional fuel efficient vehicles that meet the  h
fuel efficiency criteria set out in the federal government’s ecoAuto rebate 
program. The tax reduction is $1,000, $1,500, or $2,000, and is based on fuel 
efficiency and vehicle type.* 


PST reduction for hydrogen fuel cell buses of 50% of the tax payable to a  h
maximum of $10,000.* 


PST exemption for biodiesel fuel, including the portion of biodiesel fuel used  h
in a furnace oil blend, when used for heating or other non- motive uses. 


PST applied to coal and coke, except when purchased for use in a residential  h
dwelling unit. 


(* Measures have a sunset date of March 31, 2011.) 
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Biodiesel and ethanol classified as alternative motor fuels for all purposes and  h
are exempt from tax. 


Motor Fuel Tax exemptions for natural gas and alcohol-based fuels (blends of  h
gasoline or diesel fuel and at least 85% ethanol or methanol) when purchased 
to propel a motor vehicle. 


Motor Fuel Tax exemptions for the ethanol portion, including denaturant, of  h
an ethanol/gasoline or ethanol/diesel blend if the ethanol portion is not less 
than 5% or more than 25% of the volume of the blend. 


Motor Fuel Tax exemptions for biodiesel, including the biodiesel portion of  h
any blend of biodiesel fuel and diesel fuel and pure biodiesel 


Motor Fuel Tax preferential tax rate (2.7¢/litre) for propane purchased for use  h
in operating a motor vehicle or stationary engine. 


Save on other energy:  �
PST exemptions for eligible wind powered, solar powered, or micro-hydro  h
powered generating equipment, including solar photovoltaic collector panels 
(can also be used for heating/hot water). 


PST exemption for penstock equipment used for hydroelectric power  h
generation. 


Property (School) tax exemption for specified improvements to eligible wind  h
power or hydroelectric power projects.


Save for your business:  �
PST exemption for production machinery and equipment for local govern- h
ments for lower production and cogeneration. 


Eligible intellectual property expanded to include green-related patents  h
(patents with World Patent Office classifications related to power generation 
using forces of nature such as wind, solar and tidal). 


Equity tax credit budget increased by $5 million per year, with $7.5 million of  h
tax credit budget dedicated to clean technology. 


(* Measures have a sunset date of March 31, 2011.) 
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LiveSmart BC Efficiency Incentive Program
Homes account for one-third of B.C.’s total greenhouse gas emissions and, with 
energy costs on the rise, everyone can benefit from steps to make our homes 
more energy efficient. The pie chart to the right shows how the greenhouse gas 
emissions associated with the way we live our lives are distributed per household. 


The first phase of LiveSmart BC is a three-year, $60-million Efficiency Incentive 
Program that gives homeowners access to rebates for audits and energy efficiency 
retrofits. 


As many as 40,000 homes will be audited through the voluntary program. 
Approximately 30,000 will be retrofitted over three years, along with 9,000 social 
housing units. Small businesses with annual electricity costs of less than $50,000 
will also be eligible for audit and retrofit assistance through the program.


In recognition of the different temperatures and costs of heating and cooling 
homes throughout the province, the LiveSmart BC Efficiency Incentive Program 
provides higher incentives for the interior and rural B.C. than it does for the south 
coastal region (comprised of the lower mainland and most of Vancouver Island). 
In this way, the Program equitably distributes savings throughout the province 
based on relative costs.


Per Household B.C. GHG Emissions (2005)


Car & Truck
44%


Bus & Rail
2%


Home
24%


Waste
18%


Air
12%


Appliance & Lighting: 1%
Water Heating: 8%
Space Heating & Cooling: 15%


The Province estimates that 


the LiveSmart BC Efficiency 


Incentive program will 


reduce carbon dioxide 


emissions in B.C. by 200,000 


tonnes by 2012. By making 


our homes more efficient, 


we will reduce our overall 


energy demand which will 


also help keep our electricity 


costs down. 
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The LiveSmart Energy Efficiency Program:  
A Step-by-Step Guide
The new LiveSmart BC program can help you cut your energy costs and reduce 
your carbon footprint. Here’s how it works:


Step One: Contact a certified energy advisor and schedule an evaluation for your home.  
To find a certified advisor, call 1-800-662-6232 or go to  
www.climateactionsecretariat.gov.bc.ca 


Step Two: The energy advisor will inspect your doors, windows, insulation, heating and cooling 
systems and provide advice and information on improving your home’s efficiency.


LiveSmart BC will pay half the cost of the advisor’s services. You will pay the other half 
– up to $150. This will be refunded at the end of process if you make recommended 
improvements (see Step Five).


Step Three: Upgrade your home, and be sure to take advantage of the various rebates and 
incentives offered by the B.C. and federal governments, utility companies and, in 
some cases, manufacturers. The LiveSmart BC website includes links to incentive 
information. 


Step Four: Have a follow-up evaluation to verify your energy savings and GHG emission reduc-
tions. You are responsible for the cost of this evaluation, which could be up to $150.


Step Five: The energy advisor will process your incentive application, which will be forwarded to 
both the federal and B.C. governments. You will get two cheques in the mail to offset 
the cost of your energy retrofits.


LiveSmart BC will provide similar types of support for businesses. The program 
will eventually be expanded to assess not just energy use, but all activities that 
generate greenhouse gas emissions. For details, go to www.livesmartbc.ca


Save up to $1630cash back for 
a gas furnace


Save PSTon energy efficient products


Save up to $910 cash 


back for increasing 


attic insulation
Save up to $560


cash back for a 


gas water heater


Lighting
6%


Cooling
1%


Appliances
incl. stand-by power


17%
Heating
46%Hot Water


30%
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What Can I Do to Reduce Carbon Emissions and Save Money?


Annual Savings from Carbon Emission Reductions
 Carbon Tax Rate 


Source of savings $10 $15 $20 $25 $30


Dollars


Regularly tune up vehicle: tune and 
maintain proper tire inflation can 
reduce fuel consumption by 10%: 
vehicle with fuel efficiency of 10 
L/100km.


Fuel  260  260  260  260  260 


Carbon tax  5  7  9  12  14 


Total savings  265  267  269  272  274 


Drive one day less per week: vehicle 
with fuel efficiency of 8 L/100km.


Fuel  296  296  296  296  296 


Carbon tax  5  8  11  13  16 


Total savings  302  304  307  310  312 


Walk to work: 5 kilometre commute 
and vehicle with fuel efficiency of 8 
L/100km.


Fuel  250  250  250  250  250 


Carbon tax  4  7  9  11  13 


Total savings  254  256  259  261  263 


Switch to transit: assumes distance 
to work is 25 km, vehicle with fuel 
efficiency of 10L/100km and a two 
zone transit pass at $87 per month


Fuel  1,560  1,560  1,560  1,560  1,560 


Carbon tax  28  42  56  70  84 


Total savings  1,588  1,602  1,616  1,630  1,644 


Less transit cost  (1,044)  (1,044)  (1,044)  (1,044)  (1,044)


Net savings  544  558  572  586  600 


Replace inefficient vehicle: 20,000 
km per year and replace vehicle with 
fuel efficiency of 12 L/100 with 10 
L/100km efficiency


Fuel  520  520  520  520  520 


Carbon tax  9  14  19  23  28 


Total savings  529  534  539  543  548 


Weatherize windows and doors: 
Weatherizing all windows and doors 
can reduce space heating costs by 5%.


Fuel  42  42  42  42  42 


Carbon tax  2  3  4  5  6 


Total savings  44  45  46  47  48 


Install programmable thermostat: A 
5° Celsius reduction for 8 hours per 
day reduces heating costs by 10%.


Fuel  85  85  85  85  85 


Carbon tax  4  6  8  10  12 


Total savings  89  91  93  95  97 


Replace gas furnace: Replace a 65% 
efficient with a 95% efficient gas 
furnace. 


Fuel  254  254  254  254  254 


Carbon tax  12  17  23  29  35 


Total savings  266  271  277  283  289 


Assumptions:
– Gasoline price of $1.30 per litre and natural gas at $11per Gj (not including fixed monthly charges).
– Carbon tax is levied at the equivalent of $10 per tonne July 1, 2008 rising by $5 per tonne each year.
– Vehicles driven 20,000 kilometres per year.
– Heating costs assumes 77Gj per year.
– Not included are savings in insurance costs due to vehicle replacement and change of use, parking and the federal 


income tax credit for transit.
– All fuel prices based on BC lower mainland.
Note: Carbon tax cost savings reflect revised gasoline tax rate from budget. Rate was reduced from 
          2.41 cents per litre to 2.34 cents per litre.


One of the most common questions people 
have about climate change is “What can I do to 
reduce greenhouse gas emissions?”


The table below provides examples of the 
emissions reductions and financial savings that 
can result from some specific choices.
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Section Five: Adaptation


British Columbians are already experiencing climate change and its impacts. 
Clearly, we need to take steps to ensure that we can adapt as the world around us 
changes and we see more extreme weather events. 


As we move forward with the Climate Action Plan, the Province is also moving 
ahead with a range of co-ordinated actions to help B.C. adapt to climate change. 
These include:


Investing in New Ideas and Solutions �
With Budget 2008, the Province invested $94.5 million to assist B.C.’s research  h
intensive universities undertake research and generate solutions to key 
climate action questions and challenges.


The Pacific Institute for Climate Solutions brings together experts from the 
University of Victoria, University of British Columbia, Simon Fraser University 
and the University of Northern B.C. Based at UVic, the Pacific Institute for 
Climate Solutions will partner with governments, the private sector, other 
researchers and civil society, in order to undertake research on, monitor, and 
assess the potential impacts of climate change and to assess, develop and 
promote viable mitigation and adaptation options to better inform climate 
change policies and actions. 


One key element of the Institute is the continuation of the vital climate 
modelling work being conducted by The Pacific Climate Impacts Consortium, 
a partnership between UVIC, BC Hydro, Environment Canada and the B.C. 
government. A unique opportunity to apply academic expertise to practical 
problems, the Pacific Institute for Climate Solutions will help position British 
Columbia as an important international site for climate change knowledge. 


The Province has also invested $3 million to test the feasibility of new technol- h
ogy designed to capture the carbon emissions from oil and gas production 
and permanently sequester them underground. The research will be done at a 
natural gas plant in the North.


A new  h Bioenergy Network will encourage valuable research and develop-
ment in areas such as wood-waste cogeneration, biofuel production and 
wood pellet production. The network will also be responsible for directing 
research and initiating projects that promote the development and use of fuel 
from organic resources. 


An h  Innovative Clean Energy (ICE) Fund will also provide funding to help 
clean energy technology to move towards commercialization and to encour-
age the development of the clean energy sector in British Columbia.


As we work to reduce greenhouse gas emissions in British Columbia, it is  h
imperative that we have reliable models to help predict the outcomes of 
our actions – and to measure our progress going forward. B.C. is making 
significant investments in this area as well, with new funding dedicated to 
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developing models and other tools that enhance our ability to measure and 
forecast the impacts of GHG reduction strategies. 


“The Pacific Institute for Climate Solutions holds enormous promise for British 
Columbia. It will provide a valuable resource to government and to the private 
sector—a single window to access the considerable intellectual capacity found in 
British Columbia’s research-intensive universities. 


“With an advisory board of industry leaders and senior government officials, the 
Institute will be in an unprecedented position to frame questions and provide 
answers on immediate technological, economic, regulatory and public-policy 
challenges. [It will] play a key role in positioning British Columbia as an international 
leader in climate-related research; in finding and designing climate change solutions; 
in capitalizing on opportunities for positive adaptation; and in establishing a vibrant, 
innovative low-carbon economy. “


Dr. David Turpin 
President, University of Victoria


Protecting our forests �
Since 2001, the Province has committed more than $600 million to 
mitigate the impacts of the pine beetle infestation in Interior pine 
forests, and to support economic diversification among affected communities. 


The pine beetle epidemic has been directly linked to climate change. Beetle 
populations, normally controlled by sub-zero temperatures, exploded after a 
series of warmer than usual winters.


As part of this Climate Action Plan, the Province will continue implementation of 
the 2006 – 2011 Pine Beetle Action Plan, which sets out a vision for what Interior 
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forests, communities and industry could look like with increasing innovation and 
adaptation. For details on the Pine Beetle Action Plan, go to www.gov.bc.ca/for/


The Province is also implementing Forests for Tomorrow, which is designed to 
adapt forest and range management to a changing climate. This will involve 
planting an additional 60 million seedlings over the next four years.


In addition, the Province will reforest areas of Crown land that were affected by 
the catastrophic wildfires of 2003 and 2004 and by the mountain pine beetle that 
would otherwise remain unplanted.


Protecting our water �
B.C.’s water, energy, and climate 
are intimately linked. Waterpower 
helped build our province and 
remains an important clean 
energy option today and for the 
future. Energy is necessary to 
move water through local supply 
systems, make it potable, and 
remove waste from water. In areas 
like the Okanagan, the hot, dry 
summer months that often lead to 
low water supplies coincide with 
times of high energy demands for 
cooling homes and businesses 
and for pumping irrigation water. 


With climate change potentially 
increasing the magnitude and 
frequency of floods and droughts, 
the patterns of water supply 
for hydroelectricity will also be altered. Water conservation and efficiency are 
therefore even more important. Not only do they reduce water and energy use, 
but they may also better prepare us for adapting to the unavoidable impacts of 
climate change.


To support water conservation and efficiency, the B.C. government has intro-
duced Living Water Smart: British Columbia's Water Plan, outlining how water will 
be protected in our province. Some measures being taken include:


A new 10-year commitment to flood prevention, including $100 million for  h
flood protection to help communities manage flood loss.


A conservation target that ensures that 50 per cent of new municipal demand  h
is met via conservation by 2020.


British Columbia has two 


ocean observatories that 


will use the Internet to con-


tinuously feed data, sounds 


and images from the ocean 


depths to laboratories, 


classrooms, science centres 


and homes around the 


world. Scientists will gather 


continuous information 


on ocean change, seismic 


activity, fish and marine 


mammal movements, and 


seafloor ecology.


The NEPTUNE Canada 


(North-East Pacific Time-


series Undersea Network 


Experiments) observatory, 


will lay 800 km of fibre optic 


cable and instruments off 


the outer coast of B.C. A 


sister observatory, VENUS 


(Victoria Experimental 


Network Under the Sea), is 


laying a total of 43 km of 


cable and instruments in 


two locations off the south 


coast of B.C. 


By monitoring our oceans 


closely, we will be able 


to protect this incredible 


resource for generations to 


come.
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Weather related 
devastation across 
British Columbia


From fires in the Okanagan, 


to severe wind and rain 


storms on the west coast 


and Vancouver Island, 


to flooding in Squamish, 


British Columbians are 


seeing increasing evidence 


of how weather change can 


adversely affect their lives.


Increasing the number of water monitoring stations in the Province and mak- h
ing information on our drinking water more publicly accessible. Government 
will publish a report on the state of our water by 2010 and every five years 
after that.


The province is also working in partnership with the Pacific Coast Collaborative 
to protect our oceans. Investment in ocean observatory projects, like Project 
Neptune and Venus, demonstrates the provincial commitment to protecting our 
ocean resources.


Building Carbon Smart communities �
Climate change increases the likelihood of severe weather events, which can 
undermine the safety and security of communities. To help our communities 
adapt to climate change, the Province is:


Ensuring that all new development on flood plains will be flood-proofed to  h
provincial standards 


Recognizing climate change impacts in awarding infrastructure grants  h
through the B.C. Ministry of Community Services


Developing a comprehensive plan for green community development for  h
British Columbia


Ensuring that community development strategies recognize the importance  h
of streams, rivers, and the areas that surround them.
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Next Steps 


Climate change is the challenge of our generation, and meeting that challenge 
is a long-term commitment. As we move forward, the government will update 
and advance this Climate Action Plan, building on the firm foundation laid during 
Phase One. Key initiatives now in development will continue taking shape and, in 
the coming months, British Columbians can expect to see:


LiveSmart BC �
More support for individuals, families and businesses to reduce their carbon 
footprints will be announced in the coming months. These programs will assist 
British Columbians to make lifestyle choices that will save them money and help 
the environment.


Additional GHG Reduction Strategies �
The Climate Action Team will make recommendations to the government for 
greenhouse gas reduction policies that will assist the province to meet its 2020 
target in the summer, 2008.


These recommendations will be publicly reviewed and the government will take 
these recommendations under advisement in determining future greenhouse gas 
reduction initiatives as required.


Interim Targets �
As part of its mandate, the Climate Action Team will advise government on 
appropriate greenhouse gas reduction targets for 2012 and 2016. Targets for these 
years will be set into law by the end of 2008 as required by the Greenhouse Gas 
Reduction Targets Act.


The Western Climate Initiative �
The beginnings of a new cap and trade system for industry will be formulated by 
British Columbia and its partners in the Western Climate Initiative. Broad param-
eters of the system's design are expected by September 2008.
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Public Education and Information
The Cabinet Committee on Climate Action, chaired by the Premier, brings 
together key ministries to make policy related to greenhouse gas reduction and 
climate change adaptation. The CCCA includes the Ministries of Environment, 
Finance, Energy Mines and Petroleum Resources, Small Business and Revenue, 
Transportation, Forests and Range, Labour and Citizens’ Services, and Community 
Services. 


A Climate Action Secretariat has also been established and is co-ordinating 
climate action across government and in partnership with citizens, communities, 
industries and businesses. The Secretariat has ongoing dialogue with British 
Columbians from all over the province.  
For details, go to www.climateactionsecretariat.gov.bc.ca/


Together, the Cabinet Committee on Climate Action and the Climate Action 
Secretariat have engaged with over 450 groups, individuals and businesses on the 
topic of climate action since May 2007. For details, see Appendix H.


Western Climate Initiative Stakeholder Engagement �
The WCI is committed to including stakeholders in the development of the cap 
and trade program. Many opportunities have been provided to facilitate the 
collection of stakeholder feedback to subcommittee design work over the past 
several months, in the form of workshops, teleconferences and webinars. 


Stakeholders have also provided written comments to subcommittees’ Major 
Design Options released in January 2008. See appendix C for more details. 


Citizens’ Conservation Councils �
Citizens’ Conservation Councils (CCC) will be established in the coming months 
to help build a network for grassroots climate action across British Columbia. The 
regional councils will advise government and their local community public on the 
best ways for individuals to help reduce GHG emissions and contribute to climate 
action initiatives.


Climate Action Team


The Climate Action Team 


is a “blue ribbon” panel of 


leaders from environmental 


organisations, private 


enterprise, the scientific 


community, First Nations, 


and academia. Formed 


in November 2007, it 


consists of 22 members 


and is chaired by Cheryl 


Slusarchuk, president of 


the Premier’s Technology 


Council. 


The Climate Action Team's 


role is to make expert 


recommendations on 


credible, aggressive, and 


economically viable interim 


targets for 2012 and 2016. 


This will bridge the gap 


between policy measures 


that have already been an-


nounced and the 33 percent 


emissions reduction target. 


The group will also provide 


advice on the government’s 


commitment to become 


carbon neutral by 2010. 


CAT will release its recom-


mendations in a report due 


in the Summer 2008. This 


report will then be publicly 


reviewed via the Ministry of 


Environment’s website.
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Engaging British Columbians �
The government is also moving forward to broaden the dialogue and better 
engage with British Columbians provincewide through the following forums:


Sectoral Consultations: h  The Province has continued to engage in dialogue 
with industries to help identify the most practical greenhouse gas emissions 
strategies. 


Symposiums have been held across the province involving the participation 
of the forest industry, mining, oil and gas producers, waste and landfill man-
agement, agriculture, labour, and transportation. The sessions are solution-
oriented as government and key economic groups come together to explore 
options and determine next steps. 


Youth Dialogue: h  Youth representatives from across the Province gathered in 
Vancouver in April to discuss how youth and government could work together 
to inspire the Province’s young people to take action on climate change issues 
and encourage more British Columbians to live lower-carbon lifestyles. At the 
same time, a Youth Climate Action Leadership Alliance was announced to 
provide a forum for youth to engage on climate action projects including public 
engagement activities, and projects related to mitigation and adaptation in the 
Province. This engagement with our province's youth will continue.


Faith Dialogue: h  B.C. faith leaders came together in April to discuss climate 
change. The summit provided an opportunity for various religious commun-
ities to work together to support a low-carbon future. It is expected that Faith 
leaders will continue to engage positively on climate action in the future.
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LiveSmart Education and Training  �
To support and accelerate B.C.’s move to a new low-carbon economy, the 
government’s LiveSmart initiative will include a significant education and training 
component. The goal will be to foster awareness of climate change and respond 
to emerging business opportunities with job creation and skills development in 
new demand areas. LiveSmart education and training will include the following:


School curriculum: Climate change education components will be further  h
developed and integrated into the K-12 public education system. This will 
ensure that all our children learn about the science of climate change, as well 
as strategies for mitigation and adaptation.


Green work site campaign: The government will provide funding for small busi- h
ness workplace energy audits and initiate work site GHG reduction programs. 
Recognition awards for leading green businesses will also be developed.


LiveSmart small business and skills training: To help ensure that British  h
Columbians have the skills they need to compete in the new low-carbon 
economy, training will be initiated in new service sectors, including carbon 
auditing and verification, carbon trading and carbon brokering. 


Public information campaign: The Province will invest $5 million per year to  h
support education initiatives, including those recommended by the Citizens’ 
Conservation Councils.
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Appendix A: Status of 2007 Climate Action Commitments


overall Progress


1. Will look to new ways to encourage overall tax savings through shifts 
in behaviour that reduce carbon consumption.


B.C.’s revenue-neutral carbon tax was introduced in Budget 2008 and 
will begin July 1, 2008. Budget 2008 also included $1 billion in new 
climate action spending.


2. Will ensure school curricula inform students how they can reduce 
individual impacts.


The Ministry of Education and BC Hydro are implementing plans to 
inform students.


3. Will work to develop a sensible, efficient system to register, trade, and 
purchase carbon offsets and credits.


The Climate Action Secretariat is working with B.C.’s Western Climate 
Initiative Partners to build a common system. 
Cap and trade legislation was passed in the spring, 2008.


4. A Citizen’s Conservation Council will be established and funded. Under development and will be announced in late-2008.


5. Will fund up to one-third of the infrastructure costs of a new sewage 
treatment facility for Greater Victoria.


The Province and the Capital Regional District have partnered and are 
determining options.


6. A Climate Action Team will be established. The Climate Action Team is meeting monthly and will release its report 
in summer, 2008.


7. Interim targets will be set for 2012 and 2016. The targets will be determined by the Climate Action Team and legally 
mandated, through regulation by the end of 2008. 


8. Longer-term 2050 target will be set. The target has been legislated: at least 80 percent below 2007 levels 
by 2050.


9. B.C. will work with California to assess and address the impacts of 
climate change on our ocean resources.


An MOU was signed May 31, 2007 formalizing B.C.’s and California’s 
commitment. 


10. Forge new partnerships across both provincial and national 
boundaries.


B.C. has joined The Western Climate Initiative, The Climate Registry, 
the International Carbon Action Partnership and the Pacific Coast 
Collaborative.


11. Forge a new Pacific Coast Collaborative. B.C. has signed Memorandums of Understanding with California, 
Washington, Oregon and has invited others to join.


energy


12. All electricity produced in B.C. will be required to have net-zero 
greenhouse gas emissions by 2016.


Completed February 2007 with launch of the Energy Plan.


13. Eliminate all routine flaring at oil and gas producing wells and produc-
tion facilities by 2016 with an interim goal of reducing flaring by half 
(50 per cent by 2011)


Completed February 2007 with launch of the Energy Plan.


14. $25-million Innovative Clean Energy Fund will be established to 
encourage the commercialization of alternative energy solutions.


Applications have been received and the first round of projects will be 
announced in mid 2008.


15. 90 per cent of B.C.’s electricity to come from clean, renewable sources. Completed February 2007 with launch of the Energy Plan. 


16. Will require 100 per cent carbon sequestration for any new coal-fired 
project; no GHG emissions will be permitted for coal-fired electricity 
projects anywhere in British Columbia.


Completed February 2007 with launch of the Energy Plan.


17. New technologies will be encouraged to "green the grid" and reduce 
energy losses in transmission.


Both BC Hydro and BCTC are working with EMPR.


transPortation


18. California tailpipe emission standards for all new vehicles sold in B.C. 
will be phased in between 2009 and 2016.


Enabling legislation was passed in Spring, 2008.


19. Low-carbon fuel standard will be established. Legislation passed spring 2008.


20. $2,000 sales tax exemption on new hybrid vehicles will be extended. Complete.
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21. Will create electrified truck stops and support anti-idling measures for 
heavy vehicles. 


The Ministry of Transportation is working collaboratively with public 
and industry partners to develop a network of electrified truck stops 
across the Province. 


22. New regional transit options will be established for our major urban 
areas in the Lower Mainland, the Fraser Valley, the Capital Regional 
District and the Okanagan.


$14-Billion Transit Plan announced in January 2008.


23. New measures will be implemented to encourage and dramatically 
increase local transit alternatives.


$14-Billion Transit Plan announced in January 2008.


24. Electronic tolls will help restrain traffic growth. Ministry of Transportation is examining options to address this issue.


25. Transit funding to be developed and work in concert with decisions to 
increase densities, reduce sprawl, and reduce costs.


Green Communities Legislation was introduced April 2008 including 
provisions for compact developments and increasing alternate 
transportation use.


26. A federal-provincial partnership will invest $89 million for hydrogen 
fuelling stations and 20 fuel-cell buses.


Project is fully funded and contracts for buses and fuelling stations 
have been awarded. 
First bus will begin testing in Victoria in July 2008.


27. Will encourage a hydrogen highway from Whistler to San Diego by 
2020.


B.C. is partnering with Washington, Oregon and California. Update of 
Hydrogen Highway and Fuel Cell Strategy expected in 2008. 


28. The Province will seek to electrify ports and reduce container ship 
carbon emissions in all Canadian ports.


The Ministry of Transportation is working with the Vancouver 
Port Authority, BC Hydro and Cruise Operators to build cruise ship 
electrification facilities at the Canada Place Terminal in Vancouver. 


29. Canada Line to be built. The Canada Line is being built and is anticipated to start service in late 
2009.


BUildings


30. B.C. Green Building Code will be developed. The first steps to greening the B.C. building code were announced 
April 2008. Energy and water efficiency revisions will go into effect 
September 2008. 


31. New incentives to retrofit existing homes and buildings to make them 
energy efficient will be introduced.


$60-million LiveSmart BC Energy Incentive Program introduced as part 
of Budget 2008. 


32. New measures will help homeowners undertake “energy audits” to 
identify possible energy savings.


$60-million LiveSmart BC Energy Incentive Program introduced as part 
of Budget 2008.


33. Real-time, in-home smart metering will be introduced. BC Hydro is delivering this $400-million program. It will be complete 
by 2012. 


PUBlic sector


34. Government of British Columbia carbon neutral by 2010. Greenhouse Gas Reductions Targets Act was given Royal Assent 
November 2007. 


35. All new cars leased or purchased by the Province will be hybrids. Complete and ongoing.


36. New strategies will be launched to promote Pacific Green universities, 
colleges, hospitals, schools, prisons, ferries, and airports.


A public sector carbon-neutral target has been set for 2010 in 
Greenhouse Gas Reduction Targets Act.


37. As the Legislative Buildings are upgraded to meet modern seismic 
standards, new standards of energy efficiency will be set and met.


In progress. Exterior decorative lighting has been upgraded to LED.


38. New measures will be taken to reduce energy consumption and 
emissions in the public sector.


Government has collaborated with B.C. Hydro to create the Public 
Sector Energy Conservation Agreement.


Waste


39. Legislation will be developed to phase in requirements for methane 
capture at landfills.


Legislated spring 2008.


40. Beehive burners will be eliminated. The Ministry of Environment is actively working with industry to 
prepare a plan to eliminate beehive burners.
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forestry


41. Will substantially increase its tree-planting efforts. $161-million Forests for Tomorrow reforestation program underway.


42. Trees infested by the mountain pine beetle will be used to create new, 
clean energy.


B.C. Bioenergy Strategy was released in January 2008.


commUnities


43. New $40-million LocalMotion Fund will help get people out of their 
cars and back on their feet.


Complete. 


44. New Green Cities Project will foster innovations that reduce our 
imprint on the planet through sustainable community planning.


First Green City Awards were awarded September 2007 as part of the 
Green Cities Project. Awards will be given annually for at least the next 
four years.


45. New measures will be developed to promote "urban forestry" and new 
community gardens.


Trees for Tomorrow urban afforestation initiative underway. 


46. Green City Awards will recognize B.C.'s most environmentally friendly 
communities.


The First Green City Awards were awarded in September, 2007. Awards 
will be given annually for at least the next four years ($2.5 million 
program).


47. $21-million Towns For Tomorrow infrastructure program. Funding provided and the program is in progress. 


48. Local governments will be encouraged to exempt small-unit, sup-
portive housing projects from development cost charges and levies.


Green Communities legislation spring 2008.


49. A new assessment class and new tax exemptions for small-unit, 
supportive housing will be developed for consideration by legislature.


Legislation passed spring 2008


50. Government will work with UBCM and the private sector to develop 
new incentives to encourage smaller lot sizes and smaller, more 
energy efficient homes that use less land, less energy, less water, and 
are less expensive to own.


Government and UBCM signatories of the B.C. Climate Action Charter 
are investigating new incentives.
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Appendix B: Climate Action Team Members


Members


Cheryl Slusarchuk, Pres. Premier's Technology Council (Vancouver)


Shawn Atleo, B.C. Regional Chief for Assembly of First Nations (West Vancouver)


Donna Barnett, Mayor (District of 100 Mile House)


Jeff Burghardt, Pres. Prince Rupert Grain Ltd. (Prince Rupert)


Lyn Brown, VP, Catalyst Paper (Richmond)


Randy McLeod, Pres. BP CanadaEnergy Co. (Calgary)


Joe Van Belleghem, Partner, Three Point Properties (Victoria)


Teresa Coady, Architect, Bunting Coady Architects (Vancouver)


Ian Tostenson, Pres. B.C. Restaurant & Foodservices Assoc. (Vancouver)


Andrew Weaver, School of Earth & Ocean Sciences, UVic (Victoria)


John Robinson, Institute for Resources, Environment & Sustainability, UBC (Vancouver)


Naomi Devine, Common Energy UVic (Victoria)


Peter Robinson, CEO, David Suzuki Foundation (Vancouver) 


David Keith, Earth Sciences, University of Calgary (Calgary)


John Walker, President/CEO, FortisBC (Kelowna)


Mossadiq Umedaly, Chairman, Xantrex Technology Inc. (Burnaby) 


Ex-Officio Members


Werner Kurz, Pacific Forestry Center (Victoria)


Ken Denman, Cdn. Center for Climate Modelling & Analysis, UVic (Victoria)


Greg Flato, Cdn. Centre for Climate Modelling & Analysis, UVic (Victoria)


John Fyfe, Cdn. Centre for Climate Modelling & Analysis, UVic (Victoria)


Terry Prowse, Dept of Geography, UVic (Victoria)


Frederick Wrona, Dept of Geography, UVic (Victoria)


Special Advisor to CAT


Mark Jaccard, School of Resource & Environmental Management, SFU (Vancouver)
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Appendix C: The Western Climate Initiative


www.westernclimateinitiative.org


descriPtion:


The Western Climate Initiative is a collaboration launched 
in February 2007 to develop regional strategies to ad-
dress climate change. WCI is identifying, evaluating and 
implementing collective and cooperative ways to reduce 
greenhouse gases in the region. 


Wci Partners (“f” indicates a founding member):


Arizona (F) Manitoba Oregon (F)


British Columbia Montana Utah


California (F) New Mexico (F) Washington (F)


Quebec


Wci oBservers:


UNITED STATES CANADA MEXICO


Alaska Ontario Baja California


Colorado Saskatchewan Chihuahua


Idaho Coahuila


Kansas Nuevo Leon


Nevada Sonora


Wyoming Tamaulipas


staKeHolder engagement:


The WCI is committed to including stakeholders in the 
development of the cap and trade program. Many op-
portunities have been provided to facilitate the collection 
of stakeholder feedback to subcommittee design work 
over the past several months.


Major Documents for Stakeholder Comment


Jan 3, 2008 - Summary of Major Options (5 documents by  �
subcommittee).


Mar-Apr 2008 - WCI Draft Recommendations (5 documents  �
by subcommittee).


May 2008 - WCI Draft Design Recommendations (inte- �
grated all subcommittee recommendations and described 
stakeholder comments to date).


Stakeholder Meetings/teleconferences to August 
2008 (more teleconferences may be added by 
subcommittees)


Oct-Dec 2007 – 4 public teleconferences to brief stakehold- �
ers on progress of the Subcommittees in implementing the 
WCI Workplan and to seek public comment. 


Jan 10 ~ Portland ~ WCI's First Public Stakeholder  �
Workshop. WCI Partners presented option papers for each 
subcommittee. 


Week of Feb 11 – Five stakeholder calls divided by subcom- �
mittee to review public comments.


March 26, 2008 - Public Workshop in Vancouver, BC ~  �
“Designing an Offsets Program for the WCI.”


March 28, 2008 Stakeholder Teleconference - Economic  �
Analysis & Modeling Stakeholder teleconference / webinar.


April 8, 2008 Stakeholder Teleconference on the Draft  �
Design Recommendations on Reporting.


April 8, 2008 Stakeholder Teleconference on the Draft  �
Design Recommendations on Allocations. 


April 14, 2008 Stakeholder Teleconference and Webinar  �
on the WCI Economic Modeling Team's work and the 
assumptions behind the Energy 2020 model and the 
elements going into the first model runs. This call included 
a question and answer session for the public. 


May 12, 2008 Stakeholder Teleconference and Webinar  �
on the WCI Economic Modeling team. Preview of initial 
modeling, including reference case scenario.


May 21 ~ Salt Lake City ~ Public Workshop: WCI's second  �
major Stakeholder Workshop. WCI Partners presented Draft 
Design Recommendations.


June 9th - Economic Modeling Team Stakeholder  �
Teleconference/Webinar


July 21, 2008 Teleconference and Webinar on the WCI  �
Economic Modeling Team's work: Present initial Phase 2 
results using updated model inputs and reflecting stake-
holder comments.


July 29, 2008 ~ San Diego ~ Public Workshop: WCI's third  �
major Stakeholder Workshop. WCI Partners will present the 
preferred fully integrated plan for consideration and public 
input.
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Appendix D: The Pacific Coast Collaborative


The Pacific Coast Collaborative is a partnership between 
British Columbia and the states of Washington, Oregon 
and California. It recognizes our common interests in 
reducing greenhouse gases, ocean stewardship and the 
synergies behind collaborative action. 


Memorandums of Understanding have been signed with 
California, Washington and Oregon mapping out areas 
of common interest and forging new protocols for the 
sharing of information, best practices and research. They 
set out a framework for joint actions on climate change 
and Pacific Ocean conservation, and further strengthen 
collaboration between the jurisdictions. They include 
commitments to:


cap greenhouse gas emissions; �


reduce greenhouse gases from the transportation sector; �


pursue aggressive clean and renewable energy policies;  �
and,


combine efforts to improve air quality. �


Work is underway on standardizing environmental 
practices and standards for the Ports of Los Angeles, Long 
Beach, Seattle/Tacoma, Portland, Vancouver and Prince 
Rupert. 


The collaborative will play a significant role in coordinat-
ing climate action policy and building public literacy on 
climate change across the region. 


B.C.-CALIFORNIA AGREEMENT (May 31, 2007)
Memorandum of Understanding between The Province of British Columbia and The State of California on Pacific Coast 
Collaboration to Protect Our Shared Climate and Ocean


PreamBle


tHe Province of BritisH colUmBia and tHe state of california,


Committed to leading the world in sustainable environmental management;


Agreed that the science is clear, global warming is real, and the more timid the response, the harsher the conse-
quences will be;


Resolved to see decisive and immediate action taken to address greenhouse gas emissions that are impacting the 
climate and the environment of Pacific coastal jurisdictions, and the world; 


Recognizing that greenhouse gas emissions, and specifically excess CO2, is also acidifying the ocean and significantly 
threatening and altering habitats and wildlife; 


Committed to collaboration with other North American governments to maximize the impact of our joint actions on 
climate change, and protect and maintain the health and productivity of our oceans;


Agreed that the full engagement of our governments on climate change with citizens, leaders from business, com-
munities, tribes, First Nations, environmental advocates, the academic and scientific community, and federal and local 
governments is crucial to fostering a new personal conservation ethic and to ultimate success;


Sharing a common vision of Pacific North America as the centre of innovation and sustainable living in the Pacific 
Century; 
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noW tHerefore HereBy agree as folloWs:


Action on Climate Change


British Columbia and California commit to work together to: I. 


Cap greenhouse gas emissions.  A. 
By 2020, greenhouse gas emissions will be reduced to 1990 levels or below in our respective jurisdictions 
consistent with provincial and state policies. This will be accomplished through reductions in British Columbia 
and California, but also through our participation in the Western Regional Climate Action Initiative. British 
Columbia and California will continue to work with the other jurisdictions involved to develop a multi-sector 
market-based program and promote regional climate change emission reduction policies.


Reduce greenhouse gases from the transportation sector. B. 
Adopt a low-carbon fuel standard and greenhouse gas tailpipe emissions standards in British Columbia that 
would be consistent with California’s laws and regulations.


Pursue aggressive clean and renewable energy policies.  C. 
Support and adopt policies to create more renewable energy development and transmission, and energy 
efficiency consistent with the laws and regulations of California, British Columbia, or other governments in the 
region that may choose to participate in this effort.


Build a Hydrogen Highway from British Columbia to Baja California.  D. 
Work with Baja California, Oregon, and Washington to extend the Hydrogen Highway so that by 2010, a 
hydrogen-powered vehicle may be able to travel and refuel from Baja California to British Columbia (“BC to 
BC”). 


Combine efforts to improve air quality.  E. 
Explore policies to reduce pollution from traffic along the Pacific highway corridor, including support for 
measures that reduce truck idling such as electrification of truck stops and congestion reduction.


Coordinate efforts to encourage clean technologies.  F. 
Identify opportunities to encourage the use of clean technologies, such as enhanced carbon capture and 
sequestration in the region, both terrestrial and geologic. 


Monitor and record improvements.  G. 
Develop a common data inventory with respect to air quality and greenhouse gas emissions.


Action on our Shared Pacific Ocean


II. British Columbia and California commit to work together to share information about coastal and ocean resources; 
and develop a common data inventory, data systems and indicators of oceans health, to undertake initiatives including, 
but not limited to:


The development, monitoring and management of marine protection areas off our coasts.A. 


Synchronization of environmental protection at our ports to reduce greenhouse gas emissions and improve air B. 
quality, and to protect ocean resources around port complexes, working with our respective federal govern-
ments as necessary.
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Strengthen linkages and build upon the investments made in “sea -floor observatories” such as NEPTUNE, C. 
VENUS and MARS (Saanich Inlet, Juan de Fuca tectonic plate and Monterey Bay respectively). 


Partnerships


British Columbia and California commit to work together to: 1. 


Form alliances with leaders from business, California tribes and British Columbia First Nations, environmental A. 
advocates, and scientists, and work with federal and local governments, to assist with the accomplishment of 
climate change goals. 


Foster collaborative academic and industry research, development and commercialization activities delivering B. 
the technology solutions necessary to accomplish climate change goals.


Identify opportunities for collaboration in other areas of mutual interest. C. 


Measuring Progress – Ensuring Results


British Columbia and California will set common benchmarks for measuring the health of our ocean and climate to 2. 
ensure that agreed actions produce results.


Limitations


V. This Memorandum of Understanding is not intended to be legally binding or to impose legal obligations on either 
British Columbia or California and will have no legal effect. Neither British Columbia nor California is responsible for the 
actions of third parties or associates who may be involved in activities outlined in this Memorandum of Understanding.


B.C.-WASHINGTON AGREEMENT (June 8, 2007)
tHe state of WasHington and tHe Province of BritisH colUmBia,


Sharing a common border and a longstanding relationship of friendship and trust;


Acting on our Memorandum of Cooperation of 2005 to enter into specific cooperative arrangements on matters of 
common interest; 


Committed to leading the world in sustainable environmental management;


Agreed that the science is clear, global warming is real, and the more timid the response, the harsher the conse-
quences will be;


Resolved to see decisive and immediate action taken to address greenhouse gas emissions that are impacting the 
climate and the environment of Pacific coastal jurisdictions, and the world; 


Recognizing that greenhouse gas emissions, and specifically excess CO2, is also acidifying the ocean and significantly 
threatening and altering habitats and wildlife; 


Committed to collaboration with other North American governments to maximize the impact of our joint actions on 
climate change, and protect and maintain the health and productivity of our oceans;


Agreed that the full engagement of our governments on climate change with citizens, leaders from business, com-
munities, tribes, First Nations, environmental advocates, the academic and scientific community, and federal and local 
governments is crucial to fostering a new personal conservation ethic and to ultimate success;
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Sharing a common vision of Pacific North America as the center of innovation and sustainable living in the Pacific 
Century; 


noW tHerefore HereBy agree as folloWs:


Action on Climate Change


Washington and British Columbia commit to work together to: I. 


Cap greenhouse gas emissions.  A. 
By 2020, greenhouse gas emissions will be reduced to 1990 levels or below in our respective jurisdictions 
consistent with provincial and state policies. This will be accomplished through reductions in Washington 
and British Columbia, but also through our participation in the Western Regional Climate Action Initiative. 
Washington and British Columbia will continue to work with the other jurisdictions involved to develop a 
multi-sector market-based program and promote regional climate change emission reduction policies.


Reduce greenhouse gases from the transportation sector. B. 
Explore alternative fuel sources and adopt a greenhouse gas tailpipe emissions standard in Washington and 
British Columbia that would be consistent with California laws and regulations.


Pursue aggressive clean and renewable energy policies.  C. 
Support and adopt policies to create more renewable energy development and transmission, and energy 
efficiency consistent with the laws and regulations of Washington, British Columbia, or other governments in 
the region that may choose to participate in this effort.


Combine efforts to improve air quality.  D. 
Explore policies to reduce pollution from traffic along the Pacific highway corridor, including support for 
measures, reduce truck idling, such as electrification of truck stops, traffic congestion, ferry emissions, and 
encourage smart community growth.


Coordinate efforts to encourage clean technologies.  E. 
Identify opportunities to encourage the use of clean technologies, such as enhanced carbon capture and 
sequestration in the region, both terrestrial and geologic. 


Monitor and record improvements.  F. 
Develop a common data inventory with respect to air quality and greenhouse gas emissions.


Action on our Shared Pacific Ocean


II. Washington and British Columbia commit to work together to: 


Share information about coastal and ocean resources and develop a common data inventory, data systems A. 
and indicators of ocean health including building upon the investments made in “sea-floor observatories” such 
as NEPTUNE and VENUS.


Share best practices on protecting marine habitat off our coasts.B. 


Synchronize environmental protection at our ports to reduce greenhouse gases emissions and improve air C. 
quality, and to protect ocean resources around port complexes, working with our respective federal govern-
ments as necessary.
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Establish a Washington-British Columbia Coastal and Ocean Task Force to coordinate and act on these and D. 
other coastal and oceans issues.


Partnerships


III. Washington and British Columbia commit to work together to: 


Form alliances with leaders from business, Washington tribes and British Columbia First Nations, environmental A. 
advocates and scientists, and work with federal and local governments to assist with the accomplishment of 
climate change goals. 


Foster collaborative academic and industry research, development and commercialization activities delivering B. 
the technology solutions necessary to accomplish climate change goals.


Action on Additional Areas for Mutual Benefit


3. Washington and British Columbia commit to work together to: 


Bring Pacific Coast governors and their key cabinet members together to forge a new Pacific Coast A. 
Collaborative to establish a framework for leadership and cooperative action on additional areas of mutual 
interest and benefit for the Pacific coast region, including: 


Climate change; �


Oceans; �


Clean Energy;  �


Regional transportation;  �


Innovation, research and development;  �


Enhancing a sustainable regional economy, especially with respect to environmental goods and services;  �


Emergency management; and  �


Other areas as determined that would benefit from cooperative action. �


Implement, as a first step, the initiatives set out in the Appendix of this Memorandum, that have been agreed B. 
by our respective Cabinet members, including:


Washington – British Columbia Coastal and Ocean Task Force  �


Washington – British Columbia Forest Memorandum of Understanding �


Limitations


4. The undersigned signatories agree that this Memorandum of Understanding shall have no legal effect or impose a 
legally binding obligation on either Washington or British Columbia. Neither Washington nor British Columbia shall 
be responsible for the actions of third parties who may participate in the activities outlined in this Memorandum of 
Understanding.
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Washington - British Columbia Coastal and Ocean Task Force
terms of reference


Mandate: 


The Washington – British Columbia Coastal and Ocean Task Force (COTF) is established to provide a mechanism to 
enhance collaboration between the State of Washington and the Province of British Columbia on coastal and ocean 
issues. The geographic area of interest includes Puget Sound, the Georgia Basin, and the outer coasts of Washington 
and British Columbia. 


Task Force Goals:


Increase communication between governments on ocean and coastal issues. �


Foster collaborative activities to improve the health of shared marine waters. �


Monitor, and report on progress to protect our marine waters. �


Objectives:


To provide a transboundary forum to share information and collaborate on activities that:


protect and restore coastal and marine habitats; �


encourage the development of ecosystem management approaches for ocean and coastal resources; and  �


foster sustainable coastal communities and development. �


Activities:


The Task Force will undertake activities to:


promote the exchange of technical and scientific information; �


identify priority transboundary issues and recommend collaborative actions; and �


sponsor and participate in international conferences and workshops on issues of mutual interest.  �


Task Force Membership: 


Washington and British Columbia will appoint co-chairs who will be responsible for ensuring broad representation on 
the Task Force from coastal and ocean resource management agencies in respective jurisdictions.


Task Force Operations


The Task Force will develop an Annual Work Plan for approval the British Columbia-Washington Environmental 
Cooperation Council. 


The Task Force will develop action plans and status reports on priority issues.


The Task Force will generally meet two times a year or as required.


Reporting:


The Task Force will report to the Governor and Premier through the British Columbia-Washington Environmental 
Cooperation Council and report on progress at an annual meeting of Washington and British Columbia governments. 
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B.C.–OREGON AGREEMENT (Oct 23, 2007)
memorandUm of Understanding BetWeen tHe Province of BritisH colUmBia and tHe state of 


oregon on Pacific coast collaBoration to Protect oUr sHared climate and ocean


PREAMBLE


THE PROVINCE OF BRITISH COLUMBIA AND THE STATE OF OREGON,


Sharing a common ocean and a strong common vision for protecting the resource and the environment of Pacific 
coastal jurisdictions;


Recognizing that scientific consensus has developed that increasing emissions of human-caused greenhouse gases 
(GHGs), including carbon dioxide, methane and other GHGs, that are released into the atmosphere are affecting the 
Earth’s climate; 


Recognizing that climate change could have severe environmental and economic impacts on Pacific North America 
in coming decades;


Agreed that action is needed to reduce greenhouse gas emissions and that many of these actions can have significant 
economic and environmental benefits for British Columbia and Oregon;


Agreed therefore that action now is both a moral and economic imperative;


Committed to collaboration with other North American governments, such as through the Western Climate Initiative 
and the Climate Registry, to maximize the impact of our joint actions on climate change, and protect and maintain the 
health and productivity of our oceans;


Agreed that the full engagement of our governments on climate change with citizens, leaders from business, com-
munities, British Columbia First Nations and Oregon Tribes, environmental advocates, the academic and scientific 
community, and federal and local governments is crucial to fostering a new personal conservation ethic and to ultim-
ate success;


Sharing a common vision of Pacific Coast jurisdictions as the world leader in sustainable technologies and sustainable 
living;


NOW THEREFORE HEREBY AGREE AS FOLLOWS: 


Action on Climate Change


British Columbia and Oregon commit to work together to: I. 


Cap greenhouse gas emissions.  A. 
Ensure the success of regional efforts to combat global warming by active engagement in the Western Climate 
Initiative, an ambitious collaboration to develop a cap and trade system for Western North America, as well as 
other market-based mechanisms to reduce greenhouse gas emissions. As part of the Western Climate Initiative, 
both jurisdictions have committed to the regional goal of reducing greenhouse gas emissions to 15 percent 
below 2005 levels by 2020, and have also committed to ambitious individual provincial and state goals. British 
Columbia and Oregon will also continue to work with the other Western Climate Initiative jurisdictions to 
develop other strategies to reduce greenhouse gas emissions, particularly in the transportation sector.
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Reduce greenhouse gases from the transportation sector. B. 
Explore cleaner transportation solutions, including biofuels, innovative engine technologies and transportation 
strategies, and the adoption of a low-carbon fuel standard and greenhouse gas tailpipe emissions standards in 
British Columbia and Oregon that would be consistent with California laws and regulations.


Pursue aggressive clean and renewable energy policies.  C. 
Support and adopt policies to create more renewable energy development, with a particular joint focus on 
policies to promote our shared interest in the promising ocean renewable energy sector.


Build a Pacific “Hydrogen Highway.”  D. 
Promote collaboration on promising hydrogen and fuel cell technology and explore developing hydrogen 
fueling infrastructure so that by 2010, a hydrogen-fueled vehicle can travel and refuel from British Columbia 
through Washington and Oregon to California. 


Combine efforts to improve air quality.  E. 
Explore policies to reduce pollution from traffic along the Pacific highway and ports corridors, including 
support for measures which reduce truck idling such as electrification of truck stops, congestion reduction, and 
smart community growth.


Climate Change Adaptation. F. 
Build regional capacity to understand and address the challenges posed by climate change to Pacific coastal 
jurisdictions by enhancing and coordinating within our jurisdictions climate monitoring networks, regional 
centers of applied climate science and regional emergency planning.


Action on our Shared Pacific Ocean


British Columbia and Oregon commit to work together to: II. 


Share information about coastal and ocean resources.  A. 
Share research and information gained through our existing and expanding ocean observation systems with a 
particular focus on sharing research regarding near-shore species and habitats. 


Cooperate on environmental protection at our ports.  B. 
Cooperate on environmental protection at our ports to reduce greenhouse gas emissions, improve air quality, 
and combat entry of non-native invasive marine species.


Keep our ocean clean. C. 
Work together to keep our common ocean clean, including efforts to decrease non-point source pollution and 
to respond effectively to oil spills.


Partnerships


5. British Columbia and Oregon commit to work together to: 


Form alliances with leaders from business, British Columbia First Nations and Oregon tribes, environmental A. 
advocates, and scientists, and work with federal and local governments, to assist with the accomplishment of 
climate change goals. 
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Foster collaborative academic and industry research, development and commercialization activities delivering B. 
the technology solutions necessary to accomplish climate change goals.


Action on Additional Areas for Mutual Benefit


6. British Columbia and Oregon commit to work together to:


 Investigate using an integrated ecosystems marketplace to create economic opportunities and incentives to A. 
sustain our natural environments and the range of services they provide.


Establish a framework for leadership and cooperative action on additional areas of mutual interest and benefit B. 
for the Pacific coast region, such as: 


Clean Energy;  �


Regional transportation;  �


Innovation, research and development;  �


Enhancing a sustainable regional economy, especially with respect to environmental good and services;  �


Emergency management; and  �


Other areas as determined that would benefit from cooperative action. �


Limitations


7. The undersigned signatories agree that this Memorandum of Understanding shall have no legal effect or impose 
a legally binding obligation on either British Columbia or Oregon. Neither British Columbia nor Oregon shall 
be responsible for the actions of third parties or associates who may participate in activities outlined in this 
Memorandum of Understanding.


AGREED as to form and content and signed and dated in two (2) duplicate originals in Vancouver, British Columbia this 
23rd day of October, 2007.
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Appendix E: The Climate Registry Members


www.theclimateregistry.org


Mandate:
The Registry’s goal is to provide an accurate, complete, consistent, transparent and verified set of greenhouse gas emis-
sions data supported by a robust reporting and verification infrastructure. Through this effort, the Registry encourages 
early action to reduce greenhouse gas emissions and supports future greenhouse gas reduction efforts across North 
America.


Members:
canadian Provinces


British Columbia Ontario Saskatchewan


Manitoba Prince Edward Island Quebec


New Brunswick


american states


Alabama Maryland Oklahoma


Arizona Massachusetts Oregon


California Michigan Pennsylvania


Colorado Minnesota Rhode Island


Connecticut Missouri South Carolina


Delaware Montana Tennessee


Florida Nevada Utah


Georgia New Hampshire Vermont


Hawaii New Jersey Virginia


Idaho New Mexico Washington


Illinois New York Washington, D.C.


Iowa North Carolina Wisconsin


Kansas Ohio Wyoming


Maine 


american indian triBes


Campo Kumeyaay Nation Pueblo of Acoma Southern Ute Indian Tribe 


mexican states


Baja California Coahuila Sonora


Chihuahua Nuevo Leon Tamaulipas
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Appendix F: International Carbon Action Partnership


http://www.icapcarbonaction.com/


A coalition of European countries, U.S. states, Canadian provinces, 
New Zealand and Norway launched the International Carbon Action 
Partnership (ICAP) on October 29, 2007 in Lisbon, Portugal. ICAP is made 
up of countries and regions that have implemented or are actively 
pursuing the implementation of carbon markets through mandatory 
cap and trade systems. The partnership will provide a forum to share 
experience and knowledge and to ensure the programs are able to work 
together as the foundation of a global carbon market. Such a market will 
boost demand for low-carbon products and services, promote innova-
tion, and allow cost effective reductions in greenhouse gas emissions. 


European Union Members


European Commission �


France  �


Germany �


Greece  �


Ireland  �


Italy  �


Netherlands  �


Portugal �


Spain  �


United Kingdom  �


Regional Greenhouse Gas Initiative (RGGI) 
Members


Maine �


Maryland  �


Massachusetts   �


New Jersey  �


New York  �


Western Climate Initiative (WCI) Members


Arizona  �


British Columbia  �


California  �


Manitoba  �


New Mexico  �


Oregon  �


Washington  �


Other Members


New Zealand  �


Norway  �


Australia �
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Appendix G: Local Communities Climate Action Charter


Local governments that sign the B.C. Climate Action Charter pledge to become carbon neutral, and measure and 
report on their community’s greenhouse gas emissions profile, and work to create compact, more energy-efficient 
communities. The Province introduced the B.C. Climate Action Charter to work collaboratively with signatory local 
governments and UBCM to positively affect climate change. More than 125 local governments are now signed on to 
the B.C. Climate Action Charter with the Province and the Union of BC Municipalities (UBCM), committing to become 
carbon neutral by 2012.


tHe BritisH colUmBia climate action cHarter BetWeen tHe Province of BritisH colUmBia (tHe 
Province) and tHe Union of BritisH colUmBia mUniciPalities (UBcm) and signatory local 


governments (tHe Parties)


The Parties share the common understanding that: 1. 


Scientific consensus has developed that increasing emissions of human caused greenhouse gases (GHG), a. 
including carbon dioxide, methane and other GHG emissions, that are released into the atmosphere are 
affecting the Earth’s climate;


the evidence of global warming is unequivocal and the effects of climate change are evident across British b. 
Columbia;


reducing GHG emissions will generate environmental and health benefits for individuals, families, and c. 
communities;


climate change and reducing GHG emissions are issues of importance to British Columbians;d. 


governments urgently need to implement effective measures to reduce GHG emissions and anticipate and e. 
prepare for climate change impacts;


protecting the environment can be done in ways that promote economic prosperity; and f. 


it is important to take action and to work together to share best practices, to reduce GHG emissions and g. 
address the impacts of climate change.


The Parties acknowledge that each has an important role in addressing climate change and that:2. 


The Province has taken action on climate change, including commitments made in the 2007 Speech from the a. 
Throne, the BC Energy Plan, and the Western Climate Initiative on climate change;


Local Governments have taken action on climate change, including planning livable, sustainable communities, b. 
encouraging green developments and transit oriented developments, and implementing innovative infrastruc-
ture technologies including landfill gas recapture and production of clean energy; and


these actions create the foundation for the Parties to be leaders in affecting climate changec. 


This Charter acknowledges that:3. 


The interrelationship between each Order of Government’s respective jurisdictions and accountabilities with a. 
respect to communities, and activities related to and within communities, creates both a need and an oppor-
tunity to work collaboratively on climate change initiatives;
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both Orders of Government have recognized a need for action, both see that the circumstances represent a b. 
Climate for Change in British Columbia, and both are responding; and 


the actions of each of the Parties towards climate change will be more successful if undertaken jointly with c. 
other Parties.


The Parties share the common goals of:4. 


Fostering co-operative inter-governmental relations; a. 


aiming to reduce GHG emissions, including both their own and those created by others; b. 


removing legislative, regulatory, policy, or other barriers to taking action on climate change; c. 


implementing programs, policies, or legislative actions, within their respective jurisdictions, that facilitate d. 
reduced GHG emissions, where appropriate;


encouraging communities that are complete and compact and socially responsive; and e. 


encouraging infrastructure and a built environment that supports the economic and social needs of the f. 
community while minimizing its environmental impact.


In order to contribute to reducing GHG emissions:5. 


Signatory Local Governments agree to develop strategies and take actions to achieve the following goals:a. 


being carbon neutral in respect of their operations by 2012, recognizing that solid waste facilities regulated i. 
under the Environmental Management Act are not included in operations for the purposes of this Charter. 


measuring and reporting on their community’s GHG emissions profile; and ii. 


creating complete, compact, more energy efficient rural and urban communities (e.g. foster a built en-iii. 
vironment that supports a reduction in car dependency and energy use, establish policies and processes 
that support fast tracking of green development projects, adopt zoning practices that encourage land use 
patterns that increase density and reduce sprawl.)


The Province and the UBCM will support local governments in pursuing these goals, including developing b. 
options and actions for local governments to be carbon neutral in respect of their operations by 2012.


The Parties agree that this commitment to working together towards reducing GHG emissions will be 6. 
implemented through establishing a Joint Provincial-UBCM Green Communities Committee and Green 
Communities Working Groups that support that Committee, with the following purposes:


To develop a range of actions that can affect climate change, including initiatives such as: assessment, taxa-a. 
tion, zoning or other regulatory reforms or incentives to encourage land use patterns that promote increased 
density, smaller lot sizes, encourage mixed uses and reduced GHG emissions; development of GHG reduction 
targets and strategies, alternative transportation opportunities, policies and processes that support fast-
tracking of green development projects, community gardens and urban forestry; and integrated transportation 
and land use planning;


to build local government capacity to plan and implement climate change initiatives;b. 
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to support local government in taking actions on becoming carbon neutral in respect of their operations c. 
by 2012, including developing a common approach to determine carbon neutrality for the purposes of this 
Charter, identifying carbon neutral strategies and actions appropriate for the range of communities in British 
Columbia and becoming reporting entities under the Climate Registry; and, 


to share information and explore additional opportunities to support climate change activities, through en-d. 
hanced collaboration amongst the Parties, and through encouraging and promoting climate change initiatives 
of individuals and businesses within communities.


Once a common approach to carbon neutrality is developed under section (6)(c), Signatory Local 7. 
Governments will implement their commitment in 5 (a) (i).


To recognize and support the GHG emission reduction initiatives and the climate change goals outlined 8. 
in this Charter, Signatory Local Governments are invited by the other Parties to include a statement of 
their initiatives and commitments as an appendix to this Charter. 


This Charter is not intended to be legally binding or impose legal obligations on any Party and will have 9. 
no legal effect.


Sixty-two local governments presented Premier Gordon Campbell with a copy of their signed B.C. Climate Action 
Charter on Sept. 26, 2007 and since then an additional 44 local governments have signed the charter, including:


100 Mile House Nakusp 


Abbotsford Nanaimo City


Bowen Island Nanaimo, RD


Cache Creek Nelson 


Campbell River New Denver 


Capital Regional District North Cowichan 


Cariboo Regional District North Saanich 


Castlegar North Vancouver City 


Central Kootenay Regional District North Vancouver District


Central Okanagan Regional District Oak Bay 


Central Saanich Okanagan-Similkameen Regional


Chase District


Chetwynd Osoyoos


Chilliwack Peace River Regional District 


Colwood Peachland 


Comox Strathcona Regional District Penticton 


Coquitlam Pitt Meadows 


Courtenay Port Clements 


Cowichan Valley Regional District Port Moody 


Creston Pouce Coupe 


Dawson Creek Powell River City 


Delta Powell River Regional District 


Duncan Prince George 
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Enderby Prince Rupert 


Fernie Qualicum Beach 


Fort St. John Queen Charlotte 


Fort St. James Quesnel


Fraser Valley Regional District Saanich


Fraser Fort George Regional District Salmon Arm 


Fruitvale Sayward 


Gibsons Sidney 


Golden Skeena Queen Charlotte Regional District 


Grand Forks Sooke, District 


Harrison Hot Springs Spallumcheen 


Highlands Sunshine Coast Regional District


Islands Trust Surrey 


Kamloops Tahsis 


Kaslo Taylor 


Kelowna Telkwa 


Keremeos Terrace


Kimberley Thompson Nicola Regional District


Ladysmith Trail 


Lake Country Ucluelet 


Lake Cowichan Valemount 


Langford Vancouver


Langley, Township Vanderhoof 


Lantzville Vernon 


Lumby Victoria 


Logan Lake View Royal 


Mackenzie Warfield


Maple Ridge Whistler 


Merritt White Rock 


Metro Vancouver Williams Lake 


Mission 
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Appendix H: Groups Engaged with the Cabinet Committee  
on Climate Action and the Climate Action Secretariat


The following list reflects organizations that have either presented to the Cabinet Committee on Climate Action, met 
with Climate Action Secretariat staff, or been invited to attend the Premier's symposia across the province.


A Rocha Canada Field Study Centre


Adanac Molybdenum Corp.


Advisory Committee Meeting - UBC 


Ahavat Olam Synagogue


Air and Waste Management Association 


Air Spray Ltd.


Akaki Singh Sikh Temple 


Alcan Inc.


Alliance Pipeline


Anglican Diocese of New Westminister


Aqua-Tex Scientific Consulting


Asset Strategics Ltd.


Assoc. for Mineral Exploration BC


Associated Ginseng Growers of BC


Association of BC Forestry Professionals


Association of International Automobile 
Manufacturers of Canada


Association of Professional Economists of BC


Association of Professional Engineers and 
Geoscientists of B.C.


Aza-e-Hussain Association of BC


Az-Zahraa Islamic Centre


B.C. Federation of Labour 


B.C. Log Spill Recovery Co-operative Association


B.C. Solar Roofs 


Baha'I Council of British Columbia and the 
Yukon


Baha'i Vancouver


Ballard Power Systems Inc.


Baptist Union of Western Canada


BC Agriculture Council 


BC Agriculture Environmental Initiatives


BC Association of Aboriginal Friendship Centres


BC Association of Cattle Feeders


BC Automobile Association


BC Blueberry Council


BC Business Council 


BC Camous Ministries


BC Car Dealers Association


BC Cattlemen's Association


BC Chamber of Commerce


BC Chicken Growers' Association


BC Conservation Corp


BC Cranberry Growers' Association 


BC Egg Producers' Association 


BC Farm Industry Review Board


BC Federation of Labour


BC First Nations Forestry Council


BC Food Processors Association


BC Forest Safety Council


BC Fruit Growers Association


BC Government Employees Union 


BC Grain Producers Association 


BC Grasslands Conservation Council


BC Greenhouse Growers Association


BC Hydro


BC Innovation Council


BC Institute for Technology


BC Investment Management Corporation


BC Landscape and Nursery Association


BC Livestock Producers Co-op


BC Milk Producers


BC Muslim Association


BC Public Affairs Bureau


BC Public Service Agency


BC Raspberry Growers' Association


BC Raspberry Growers' Association


BC Sheep Breeders Co-op


BC Stats


BC Sustainable Energy Association


BC Technology Institute Association


BC Transit


BC Turkey Growers' Association


BC Water & Waste Association


BC Wine Institute


BC Wood Specialties Group


Beth Israel Congregation


Beth Tikvah Congregation


Better Environmentally Sound Transportation


Bill Reid Foundation


Biodiversity BC


BP Canada Energy Company


Brandt Tractor


British Columbia Salmon Farmers Association


British Columbia Women's Institute


British Consul General


Brookfield LePage Johnson Controls - 
Workplace Solutions Inc. (BLJC-WSI)


Buddhist Churches of Canada


Building Owners and Managers Association BC


Bull, Housser & Tupper LLP 


Bunting-Coady Architects


Business Council of British Columbia


California Energy Commission


Campus Climate Action Network


Canada Green Building Council


Canada Maritime Conference


Canada West Foundation 


Canadian Association of Petroleum Producers


Canadian Bioenergy Corp


Canadian Boreal Initiative


Canadian Carbon Trust


Canadian Chemical Producers' Association


Canadian Energy Pipeline Association


Canadian Homebuilder's Association of BC 


Canadian Jewish Congress


Canadian Lime Institute


Canadian Manufacturers and Exporters Assoc.


Canadian Memorial Environmental Group


Canadian Memorial Peace Centre


Canadian Memorial United Church


Canadian Merchant Service Guild


Canadian Natural Resources Limited


Canadian New West Group Inc.


Canadian Parks and Wilderness Society
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Canadian Petroleum Products Institute 


Canadian Ramgharia Society 


Canadian Renewable Fuels Associaton 


Canadian Singh Sabha Gurdwara


Canadian Society for Unconventional Gas


Canadian Wind Energy Association 


Canfor Corporation 


Canwest Waste


Capital Regional District 


Carbon Credit Corp.


Carbon Planet Pty Ltd


Carbonetworks


Cariboo Horse Loggers Association


Cascadia Biofuels


Catalyst Paper Corporation 


Catholic Archdiocese of BC


Catholic Justice and Social Service


Canadian Center for Policy Alternatives - 
Climate Justice Project 


Center for Energy and Environmental 
Innovation


Cement Association of Canada


Center for Integral Economics


Chamber of Shipping of BC


Church of Jesus Christ of Latter Day Saints


Cisco Systems Inc.


City of Vancouver


Climate Action Partnership 


Cloverdale Sikh Society


CN Rail


Coast Forest Loggers Association 


Collaborative for Advanced Landscape Planning


Columbia Bible Institute


Colwood City Hall


Committee for Racial Justice


Common Energy, UVic


Community Economic Development Network


Community Energy Association


Conair Group Inc.


Conference Board of Canada


Congregation Beth Hamidrash 


Congregation Har El


Congregation Or Shalom


Congregationalist Wiccan Association of BC


ConocoPhillips Canada


Copper Canyon Resources


Cornell University, NY


Council Of Forests Industries


Council of the Haida Nation


Creston Valley Wildlife Management 


CSA International


Daimler AG


Dali Lama Society


Dart Marine Inc.


David Suzuki Foundation


Daybreak


Deloitte & Touche LLP


Department for Environment, Food and Rural 
Affairs, UK


Devon Canada Corporation


Dockside Green Development 


Domtar Pulp and Paper Company Inc 


Earth Charter Youth Initiative


Eckankar Canada


EcoEco - Ecology, Economy Community


Ecotrust Canada Capital


Edward Milne Secondary


Eitzchaim Congregation


Elevate Consulting


Elk Valley Coal Corporation


Emily Carr Institute


Enbridge Inc.


EnCana Corporation


Energy Climate Action Roundtable


Environment for Change


Environmental Defence


EPCOR Utilities Inc.


Equity Research Associates


European Union


Finning Canada


First Baptist Church


First Nation Summit


First Nations Agriculture Association


First Nations Leadership Council


Fleet Challenge Canada


Forest Nursery Association of BC


Forest Practices Board


Forest Products Association of Canada


Forest Science Board


Forest Stewardship Council


Forestry Innovation Investment Ltd.


Forestry Roundtable


FortisBC


FPInnovations 


Frances Kelsey Secondary


Fraser Basin Council


Free-Will Productions


Friends of Northwest Weather & Avalanche 
Center


Friends Society


Fuji Hindu Temple


Genome BC


GeoExchange BC


Graymont Ltd.


Greater Victoria Public Library


Greek Orthodox Community of East Vancouver


Green Business Magazine


Green Dragon's Den Event


Greenpeace


Gulf Log Salvage Co-Operative Association


Gurdwara Khalsa Darbar


Gurdwara Sahib York Centre Society,


Gurdwara Shri Hargobind Sahib Sikh Society 


Guru Nanak Sikh Temple


Gurwara Sahib Dasmesh Darbar


Halcrow Consulting Inc


Hare Krishna Temple


Harris/Decima Research 


Heenan Blaikie LLP


Helifor Canada Corp


HeliJet Intl. Inc.


Hollyhock Leadership Institute


Homebuilders Assoc.


Howe Sound Pulp and Paper


Hupacasath First Nation (Port Alberni)


Hydrogen and Fuel Cells Canada


IISD (International Institute for Sustainable 
Development)


Imperial Metals Corporation 


Independent Lumber Remanufacturers Assoc. 
of B.C.







CLIMATE AC TION PLAN 97


Institute for Research on Public Policy


Institute of Public Administration of Canada


Insurance Bureau of Canada


Insurance Corporation of BC


Integrated Land Management Bureau


InterFaith Chaplians Society


Interior Logging Association


International Emissions Trading Association


International Finance Corporation


International Financial Centre


International Forest Products 


International WOOD MARKETS Group Inc.


Interspiritual Centre


Investment Agriculture Foundation of BC


IPPBC - Independent Power Producers BC


Ismaili Council of BC


ITT Technical Institute


James Hoggan & Associates Inc.


Jewish Federation of Greater Vancouver


Kabir Cultural Centre


Kairos - Vancouver


Kal Tire


Khalsa Diwan Society Sikh Temple


KinderMorgan Canada


Kwantlen College


Lafarge North America Cement


Lakeland Productions


Land Conservancy


Land Reserve Commission


Langara College


LegaciesNow


Legend Power


Legislative Assembly staff


Lehigh Northwest Cement Limited


Living Offset


Lutheran BC Synod


Lutheran Urban Mission Society


Mark K Jaccard & Associates 


Markron Tech


Mathematics of Information Technology & 
Complex Systems


Mennonite Church of British Columbia


Merit Mining Corporation


Metro Vancouver


Millwork Manufacturers Association


Mining Assoc of BC


Ministry of Aboriginal Relations


Ministry of Ad Ed 


Ministry of AG 


Ministry of AgLand 


Ministry of Children and Families 


Ministry of Community Services 


Ministry of Econ Devel


Ministry of Education 


Ministry of EMPR 


Ministry of ENV


Ministry of Finance


Ministry of Forests


Ministry of Health


Ministry of LCS


Ministry of SBR


Ministry of Transportation


Ministry of TSA 


Mission Gur Sikh Society 


Multifaith Action Society


Municipal Finance Authority


Murphy Oil Company


Muslim Canadian Federation


Musquem First Nation


NaiKun Wind Development Inc.


Namgis First Nations


Nanaksar Gurdwara Gursikh Temple 


National Assoc. of Canadians of Origin India


National Research Council 


National Research Council's Institute for Fuel 
Cell Innovation


National Roundtable on the Environment and 
the Economy


Native Friendship Centre


Natsource LLC


Nature Trust


New Car Dealers Association of BC


NewTec Environmental Services


Nexen Inc.


Next Generation of Industrial Gasifcations 
Systems


Norman Keevil Mining School at UBC


North West Community College Mining 
department


North West Loggers Association


NorthWest CruiseShip Association 


NovaGold Resources


Novex Clean Couriers


Oil and Gas Commission


Okanagan Kootenay Cherry Growers Assn


Olympic Secretariat


Ormat Technologies Inc.


Pace Group


Pacific Academy


Pacific Climate Impacts Consortium (PCIC) 


Pacific Energy Group 


Pacific Forestry Centre


Pacific InterChristian Community


Pacific Interfaith Citizenship Association


Pacific Northwest Economic Region


Pacific Redeemer College


Pacific Regeneration Technologies


Pacific Schools


Partnerships BC


Pearson College


Pembina Institute 


PHH Fleet Management Corporation 


Plasco Energy Corp.


Polaris Minerals Corp.


Pope and Talbot 


Powerex - BC Hydro


Powerex Corp.


Premier's Technology Council


Presbyterian Church in Canada


Presbyterian Synod of BC


PriceWaterhouse Coopers


Professional Engineers and Geologists of BC


Professional Institute of the Public Service of 
Canada


Progress Energy Trust


Progressive Animal Welfare Society 


Projecting Change Film Festival


Provincial Capital Commission


Pulp and Paper Technical Association of Canada


PW Trenchless Construction


Quantification Protocol Development Session
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Quarterly Provincial Forum with NGOs 


Raymond James Equity Research Canada


Redcorp Ventures Ltd.


Reel Green BC


Resort Municipality of Whistler


Richmond Intercultural Advisory 


Rimfire Minerals Corporation


Rivendell Retreat Centre


Roman Catholic Archdiocese of Vancouver


Royal BC Museum 


Royal Roads University


S.U.C.C.E.S.S.


Salman Partners Inc.


Salvation Army 


Sandor Derrick Consulting


Sauder School of Business


Schara Tzedeck Congregation


School of Community and Regional Planning


Sealweld/GES (TL)


Selkirk Metals Corporation


Selkirk Secondary


Shaarey Tefilah Synagogue


Shell Canada Limited


Shiv Mandir Temple


Shree Mahalakshmi Temple


Sierra Club BC


Sierra Club Youth Coalition


Sierra Systems Group Inc.


Sikh Temple Sukhsagar


Simon Fraser University


Simon Fraser University


SLR Consulting (Canada) Ltd.


Soka Gakkai International Vancouver


Southern Interior Local Government Association


Spectra Energy Corp.


Spectra Energy Transmission 


Spirit in the Workplace


St. George Greek Orthodox Cathedral


Surrey Board of Trade, Youth Leaders of Today


Sustainable Forestry Initiative Inc.


Sustainable Poultry Farming Group


Tahltan Central Council


Take the Lead BC


Taku River Tlingit FN


Taseko Mines Limited


Teck Cominco Limited 


Temple Sholom


Teresen Gas


Terrane Metals Corp.


The Climate Group 


The Coca Cola Company


Thomas Merton Society


Thompson Creek Metals


Thompson Rivers University 


Tibetan Buddhist Society


Tides Canada Foundation


Tin Lok Ng, Chinese community outreach


Tolko Industries Ltd.


TransCanada Pipelines


Translink


Trinity Western University


Truck Loggers' Association


Trucking Association


Ts'kw'aylaxw


Tzu Chi Society


Union of BC Municipalities


United Church of Canada


United Flower Growers Cooperative Association


UnityBlue Energy Insight Consulting 


University Campus Ministries


University College of the Fraser Valley


University of Calgary


University of British Columbia 


University of Victoria


University President's Council


Upper Similkameen Indian Band 


Urban Development Institute 


UVic - Institute for Climate Change Solutions


VanCity


Vancouver Board of Trade


Vancouver Community College


Vancouver Foundation


Vancouver Island Health Authority


Vancouver Native Health Society


Vancouver Olympic Committee


Vancouver Order of Sufi Order International


Vancouver Port Authority


Vancouver School of Theology


Vedic Cultural Society of BC


Vedic Hindu Society of B.C.


Victoria Real Estate Board


Victoria Transport Policy Institute


Washington Forest Protection Association


Wastewater Research Centre


West Coast Dharma Society


West Fraser Timber Co. Ltd


Western Canada Wilderness Cttee


Western Canadian Coal Corp.


Western Dynasonics


Western Keltic Mines Inc.


WestPac LNG 


Westport Innovations Inc.


Windmill Developments


Wood Mackenzie 


Wood Pellet Association of Canada


World Wildlife Fund Canada


Youth for Environmental Stewardship BC


Zawiyah Foundation


Zen Centre of Vancouver


Zoroastrian Society of B. C.
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Climate Action Plan – Prepared by MK Jaccard and Associates Inc


A Quantitative Analysis of British Columbia’s Climate Action Plan
June 12, 2008


Prepared for: 
British Columbia Climate Action Secretariat


Prepared by: 
MKJA, MK Jaccard and Associates Inc. 
582 – 885 Dunsmuir Street 
Vancouver, BC V6C 1N5


Chris Bataille 
Jotham Peters 
Kevin Tu 
Innes Hood


Introduction
Context


The Climate Action Secretariat has retained M.K. Jaccard and Associates to refine the analysis of climate change 
mitigation options for British Columbia. MKJA uses a detailed energy-economy model called CIMS to evaluate 
energy and climate change policies and to determine the cost of reducing greenhouse gas emissions. A descrip-
tion of CIMS is provided as an appendix to this report.


In this project, the CIMS model is used to estimate the magnitude of greenhouse gas reductions that would be 
obtained throughout British Columbia’s economy when different types and strengths of policy signals are applied 
(e.g., various levels of emissions charge applied through a cap-and-trade system, or direct regulation of absolute 
emissions and emissions intensity).


The concept of a reference scenario and policy scenario is used to determine the greenhouse gas abatement 
opportunities in British Columbia over time. The reference scenario shows how British Columbia’s economy might 
evolve in the absence of specific policies to reduce greenhouse gas emissions. The policy scenario shows how the 
economy might evolve under a given policy. The difference between the two scenarios is due to the effect of the 
policy.


The purpose of this report is to allow staff at the CAS to review a reference scenario and policy scenario that 
include the policies announced by the provincial government. The report also tests how sensitive the results are to 
different forecasts of energy prices.
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The reference scenarios
The reference scenarios described in this report are based on internally consistent assumptions about how the 
economy may evolve over the coming 12 years to 2020. Many key assumptions underlying the reference scenario 
are highly uncertain, and if the economy evolves differently than as shown in this reference scenario, energy 
consumption and emissions will also differ from what we show here. We have used credible sources to guide key 
assumptions wherever possible, but no amount of research allows perfect foresight into the future of the economy. 
As a result, the scenarios described here should be considered possible scenarios out of an array of scenarios. We 
consider the results to be good forecasts, based on historic trends and research into likely future technological and 
economic evolution, but the uncertainty remains large.


To capture some of the uncertainty about the evolution of the economy over the simulation period, we provide 
two alternative reference scenarios that reflect different assumptions about future energy markets and energy 
prices. The first scenario uses energy prices based on the National Energy Board’s (NEB) “Continuing Trends” 
scenario from Canada’s Energy Future (2007). In this scenario, the high current energy prices spur investment in 
new energy supplies around the world, causing energy prices to moderate over the simulation period. The second 
scenario uses higher energy prices, based on the NEB’s “Fortified Islands” scenario. This scenario is characterized 
by geopolitical tensions; major energy consuming countries pursue energy security by emphasizing the develop-
ment of resources within their sphere of influence. Despite high energy prices, many countries with relatively 
cheap energy resources have difficulty accessing capital to develop their resources, and high energy prices persist 
throughout the simulation period. We also developed a third policy scenario with very high energy prices, which 
we discuss at the end of the report.


The differences in energy consumption and emissions between the two energy price scenarios are not meant to 
represent the effect of government policy. Instead, they are intended to show the results under different assump-
tions about future energy markets, and they are both possible outcomes. We have not attached probabilities to the 
different scenarios.


We begin by highlighting our key assumptions and then show the results of our forecast.


Key economic drivers and assumptions


CIMS uses an external forecast for the economic or physical output of each economic sector to develop the busi-
ness as usual forecast, which can be internally adjusted when a policy is applied.


For all demand sectors, the external forecast through 2020 is based on the same data used by Natural Resources 
Canada (NRCan) to develop the Canada’s Energy Outlook1. The population forecast used here is based on the 
growth scenario reported by BCStats2 , and is shown in Table 1.


1  Natural Resources Canada, 2006, “Canada’s Energy Outlook: The Reference Case 2006”, Analysis and Modelling Division, Natural Resources Canada.
2  BCStats, 2007, “Population Projections – BC and Regional : 2007-2036”, available from: http://www.bcstats.gov.bc.ca/DATA/pop/pop/popproj.asp.
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Table 1: British Columbia demographic forecast


Units 2005 2010 2015 2020


Population thousands 4,258 4,527 4,808 5,073


For the energy supply sectors, the output forecast is based on the demand for energy from all other sectors, 
coupled with a forecast of imports and exports of energy commodities. The import and export forecast for electri-
city is based on NRCan’s CEO 2006 forecast through 2020. We have assumed coal generation is allowed to compete 
in the reference case, and that no nuclear generation will be built in British Columbia.


The import and export forecast for fossil fuels is calculated by subtracting our in-house forecast of domestic oil 
and gas consumption from a forecast of total production of crude oil and natural gas. British Columbia’s crude oil 
production forecast between 2000 and 2020 is based on the moderate growth case of the Canadian Association 
of Petroleum Producers 2007 report. Marketable natural gas production in British Columbia between 2000 and 
2020 is based on NRCan’s CEO 2006 forecast.3 Due to the depletion of conventional oil and gas reserves in British 
Columbia and reflection of the moratorium on offshore development, natural gas supply in British Columbia is 
projected to continue decline afterwards. However, the development of tight gas, coal bed methane and other less 
conventional resources offsets part of the natural gas supply reduction during the modelling period.


The development of oil and gas supplies in British Columbia is assumed to remain the same in both energy price 
scenarios. The development of oil and gas may be higher in the higher energy price scenario and additional 
sensitivities can be examined to evaluate this potential.


In the policy scenarios, we assume that net exports of electricity and coal remain fixed at the levels in the reference 
case. For crude oil and natural gas in the policy scenarios, we assume that total provincial production of the com-
modity is fixed (this is shown in Table 2), and adjust net exports based on the difference between total production 
and domestic demand.


The reference case economic outlook adopted for this analysis is shown in Table 2. The outlook for year 2005 is 
based on historic data, and is the same in all energy price scenarios. During each policy simulation, the output of 
each sector may change in response to changes in the costs of the sector. For example, an increase in the cost of 
air travel is likely to cause a decline in the person kilometers travelled by air.


Table 2 shows more moderate growth rates in most sectors in the high energy price scenario, with the exception 
of the electricity generation and biofuels sectors. The higher energy prices are likely to reduce the rate of growth in 
sectors that rely on refined petroleum products and natural gas, specifically the transportation sector. However, the 
higher prices for refined petroleum products and natural gas also encourage the consumption of electricity, coal 
and biofuels, and these sectors increase at a faster rate in the high energy price scenario. 


3  Canadian Association of Petroleum Producers, 2007, “Crude oil forecast, markets, and pipeline expansions”, June 2007; Natural Resource Canada “Canada’s 
Energy Outlook: The Reference Case 2006”. Analysis and Modelling Division; National Energy Board, 2007, “Canada’s Energy Future: Reference Case and 
Scenarios to 2030”.







BRITISH COLUMBIA’S102


A Quantitative Analysis of British Columbia’s Climate Action Plan


Table 2: Reference case output forecast 


Units 2005
loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


Demand Sectors


Residential thousands of households 1,676 1,862 2,037 2,206 1,862 2,037 2,206


Commercial million m2 of floorspace 85 100 117 134 99 114 130


Transportation         


Passenger billion passenger-km 71 80 87 95 79 85 92


Freight billion tonne-km 121 145 161 176 139 150 160


Manufacturing Industry


Chemical Products million tonnes a 0.5 0.6 0.8 0.9 0.6 0.8 0.9


Industrial Minerals million tonnes b 2.7 2.9 3.2 3.4 2.9 3.1 3.3


Metal Smelting million tonnes c 0.4 0.4 0.4 0.4 0.4 0.4 0.4


Mining million tonnes 85 91 93 93 90 92 92


Pulp and Paper million tonnes d 2.9 2.9 3.0 3.1 2.8 2.9 3.0


Other Manufacturing Billion $ 2005 GDP 14.8 16.8 19.1 21.5 16.8 18.9 21.3


Supply Sectors


Electricity Generation TWh 64 74 79 78 77 87 90


Petroleum Refining million m3 2.7 3.6 4.7 5.5 3.0 3.4 4.0


Crude Oil thousand barrels per day 30 27 23 19 27 23 19


Natural Gas billion m3 e 27 28 31 30 28 31 30


Coal Mining million tonnes 28 28 30 30 27 32 32


Ethanol TJ 101 302 377 417 313 420 497


Biodiesel TJ 101 218 259 320 245 377 578


Notes: a chemical product output is the sum of chlor-alkali, sodium chlorate, hydrogen peroxide, ammonia, methanol, and petrochemical production.
b industrial mineral output is the sum of cement, lime, glass, and brick production
c metal smelting is the sum of aluminum, nickel, lead, copper and zinc smelting
d pulp and paper output is the sum of linerboard, newsprint, coated and uncoated paper, tissue and market pulp production
e natural gas production includes coalbed methane


CIMS requires an external forecast for fuel prices. As for sectoral output, fuel prices can change while a policy 
scenario is running if the policy induces changes in the cost of fuel production. Reference case prices for most 
fuels through 2020 are derived from the recent energy outlook published by the NEB. The prices in the low energy 
price scenario are based on the NEB’s “Continuing Trends” scenario, and the prices in the high energy price scenario 
are based on the “Fortified Islands” scenario. The industrial and electricity coal price forecasts were derived from 
forecasts by the US Environmental Protection Agency and NRCan’s forecast.4 Table 3 shows the fuel price forecasts 
used to develop the reference case forecasts in this report.


4  National Energy Board, 2007, “Canada’s Energy Future: Reference Case and Scenarios to 2030”, National Energy Board; Natural Resources Canada, 2006, 
“Canada’s Energy Outlook: The Reference Case 2006”, Analysis and Modelling Division, Natural Resources Canada.
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Table 3: Reference case price forecast


Units
loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


World Energy Price


Crude Oil a 2005 $US / 
barrel


50.00 50.00 50.00 85.00 85.00 85.00


Natural Gas b 2005 $US / GJ 6.77 6.77 6.77 11.51 11.51 11.51


Exchange Rate $US / $CDN 0.94 1.01 1.07 0.93 1.01 1.08


British Columbia


Natural Gas


Industrial 2005 $ / GJ 8.58 7.42 7.18 10.56 12.13 11.73


Residential 2005 $ / GJ 11.65 9.25 8.94 13.63 13.95 13.49


Commercial 2005 $ / GJ 10.52 8.14 7.87 12.52 12.84 12.42


Electricity 2005 $ / GJ 7.59 6.39 6.42 9.35 10.44 10.49


Coal


Market 2005 $ / GJ 3.36 3.36 3.36 4.66 4.66 4.66


Electricity 2005 $ / GJ 1.22 1.19 1.48 1.69 1.65 2.05


Gasoline 2005 $ / GJ 24.61 23.36 22.58 30.60 29.04 28.07


Diesel 2005 $ / GJ 19.42 18.43 17.81 25.40 24.11 23.30


Electricity


Industrial 2005 $ / GJ 10.94 10.98 11.21 11.40 12.19 12.85


Residential 2005 $ / GJ 18.33 18.36 18.71 19.10 20.38 21.45


Commercial 2005 $ / GJ 15.49 15.53 15.86 16.14 17.24 18.18


Notes: a West Texas Intermediate crude oil price at Cushing, Oklahoma
b Henry Hub natural gas price at Erath, Louisiana


The oil prices in both scenarios are considerably lower than prices at time of writing, but higher than the long-
term price forecasts of many leading international agencies, which are in turn based on estimates of the long-run 
production costs of conventional oil and its closest substitutes.


Policies included in the reference case


Both the federal and provincial governments have developed energy and climate policies over the past few years. 
We have attempted to include the most important of these in the reference case developed here. In particular, we 
include:


The federal renewable power production incentive, which provides $0.01/kWh for renewable energy  �
production during the first 10 years after commissioning of a new renewable energy facility;


The federal ethanol excise tax exemption of $0.10/L and the provincial $0.11/L tax exemption for ethanol; �


The planned federal minimum energy performance standards for household appliances. �


Subsidies to energy efficient personal vehicles, household appliances and residential shells provided under  �
the federal ecoENERGY program.
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Reference case energy and emissions outlook


Based on the key economic assumptions highlighted above, we used CIMS to develop an integrated reference 
case forecast for energy consumption and greenhouse gas emissions through 2020. The CIMS model captures 
virtually all energy consumption and production in the economy.


The reference case forecast for total energy consumption for both scenarios is shown in Table 4, while Table 5 
through Table 7 show natural gas, refined petroleum product, and electricity consumption. The residual energy 
consumption of other fuel types (total minus natural gas, refined petroleum product, and electricity) is not 
explicitly shown in this report.


Table 4: Reference case total energy consumption


Units 2005
loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


Demand Sectors


Residential PJ 155 160 168 182 158 160 168


Commercial PJ 123 136 155 174 134 147 161


Transportation PJ 359 398 431 462 378 391 411


Manufacturing Industry PJ 419 421 435 449 415 424 436


Supply Sectors         


Electricity Generation PJ 262 317 357 354 324 405 427


Petroleum Refining PJ 10 13 17 21 11 13 15


Crude Oil PJ 6 5 4 3 5 4 3


Natural Gas PJ 127 121 125 114 121 122 110


Coal Mining PJ 21 21 22 22 21 23 24


Ethanol PJ 0 0 0 0 0 0 0


Biodiesel PJ 0 0 0 0 0 0 0


Total PJ 1,482 1,593 1,715 1,781 1,567 1,689 1,755


Note: Producer consumption of energy (e.g., consumption of hog fuel in the pulp and paper sector or refinery gas in the petroleum refining sector) is included 
in these totals. Energy consumption in the electricity generation sector includes consumption of water, wind, and biomass using coefficients adopted 
from the International Energy Agency.5 


5 International Energy Agency, 2007, “Energy Balances of OECD Countries: 2004-2005”. Renewable electricity generation is assumed to require 1 GJ of 
energy (e.g., wind, hydro) for each GJ of electricity generated. 
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Table 5: Reference case natural gas consumption


Units 2005
loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


Demand Sectors 


Residential PJ 84 78 80 89 71 61 63


Commercial PJ 59 64 74 85 62 65 70


Transportation PJ 2 1 0 0 1 0 0


Manufacturing Industry PJ 93 87 93 101 80 69 62


Supply Sectors


Electricity Generation PJ 17 47 56 55 37 47 51


Petroleum Refining PJ 1 2 3 4 2 2 2


Crude Oil PJ 4 3 3 2 3 3 2


Natural Gas PJ 111 105 106 95 104 102 91


Coal Mining PJ 2 2 2 1 1 1 1


Ethanol PJ 0 0 0 0 0 0 0


Biodiesel PJ 0 0 0 0 0 0 0


Total PJ 373 389 417 433 362 352 343


Table 6: Reference case refined petroleum product consumption


Units 2005 loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


Demand Sectors


Residential PJ 0 1 1 2 1 1 2


Commercial PJ 4 3 4 4 3 3 4


Transportation PJ 357 396 430 460 376 389 408


Manufacturing Industry PJ 21 16 16 16 16 18 19


Supply Sectors


Electricity Generation PJ 0 0 0 0 0 0 0


Petroleum Refining PJ 8 11 14 16 9 10 12


Crude Oil PJ 1 1 1 1 1 1 1


Natural Gas PJ 11 11 13 13 11 13 13


Coal Mining PJ 12 11 12 12 11 13 13


Ethanol PJ 0 0 0 0 0 0 0


Biodiesel PJ 0 0 0 0 0 0 0


Total PJ 415 451 491 524 430 449 471
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Table 7: Reference case electricity consumption


Units 2005
loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


Demand Sectors


Residential PJ 62 73 79 82 78 90 96


Commercial PJ 60 69 77 85 69 78 87


Transportation PJ 0 1 1 1 1 1 1


Manufacturing Industry PJ 100 104 105 105 108 120 131


Supply Sectors


Electricity Generation PJ 0 0 0 0 0 0 0


Petroleum Refining PJ 1 1 1 0 1 1 0


Crude Oil PJ 0 0 0 0 0 0 0


Natural Gas PJ 5 5 6 6 5 7 7


Coal Mining PJ 1 1 1 1 1 1 1


Ethanol PJ 0 0 0 0 0 0 0


Biodiesel PJ 0 0 0 0 0 0 0


Total PJ 229 253 270 281 263 298 324


Based on total energy consumption as well as process emissions in the industrial sector and energy supply sectors, 
we show our calculated greenhouse gas emissions associated with the reference case forecast in Table 8.


Table 8: Reference case greenhouse gas emissions


Units 2005
loW energy Price (l-ref) HigH energy Price (H-ref)


2010 2015 2020 2010 2015 2020


Demand Sectors


Residential Mt CO2e 4.4 4.1 4.3 4.8 3.8 3.3 3.4


Commercial Mt CO2e 3.2 3.5 4.0 4.6 3.4 3.6 3.8


Transportation Mt CO2e 25.6 28.4 30.7 32.9 27.0 27.8 29.2


Manufacturing Industry Mt CO2e 9.5 9.0 9.3 9.8 8.4 7.9 7.6


Waste and Agrosystems Mt CO2e 6.0 6.3 6.5 6.7 6.3 6.5 6.7


Supply Sectors


Electricity Generation Mt CO2e 0.9 2.4 5.5 5.3 1.9 8.3 9.3


Petroleum Refining Mt CO2e 0.5 0.8 1.0 1.2 0.6 0.7 0.9


Crude Oil Mt CO2e 0.7 0.7 0.5 0.4 0.7 0.5 0.4


Natural Gas Mt CO2e 11.1 10.8 11.4 10.7 10.7 11.2 10.4


Coal Mining Mt CO2e 2.1 2.1 2.3 2.2 2.1 2.4 2.5


Ethanol Mt CO2e 0.0 0.0 0.0 0.0 0.0 0.0 0.0


Biodiesel Mt CO2e 0.0 0.0 0.0 0.0 0.0 0.0 0.0


Total Mt CO2e 64.3 68.0 75.5 78.7 64.8 72.3 74.3
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Table 8 shows that in the absence of new policies to control greenhouse gas emissions, emissions are expected to 
grow from current levels in both energy price scenarios. However, the growth in greenhouse gas emissions is more 
moderate in the high energy price scenario – emissions grow by 16% between 2005 and 2020 in the high energy 
price scenario, and by 22% in the low energy price scenario. In the low energy price scenario, greenhouse gas 
emissions increase in all sectors of British Columbia’s economy except natural gas and oil extraction. The transpor-
tation sector contributes the greatest increase in emissions in this scenario. In the high energy price scenario, many 
sectors experience a decline in greenhouse gas emissions; however the decline is offset by a substantial increase in 
emissions from the electricity sector.


Figure 1 and Figure 2 illustrate the utility generation of electricity by fuel type in the low and high energy price 
scenarios, respectively. The supply of electricity is met mostly by renewable sources – primarily hydroelectricity 
with some wind. In the absence of any regulatory policy, we also project an increase in the electricity generated 
from fossil fuels – coal and natural gas. The high energy price scenario shows a greater increase in electricity gen-
eration from coal, because the price for natural gas is much more sensitive to the higher world prices for energy. 
The price for natural gas in the high energy price scenario is approximately $4/GJ higher than the low energy 
price scenario, whereas the price for coal is only $0.6/GJ higher, therefore discouraging electricity generation from 
natural gas.


Figure 1: Utility generation of electricity by fuel type in L-Ref
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Figure 2: Utility generation of electricity by fuel type in H-Ref


 
0


20


40


60


80


100


2005 2010 2015 2020


El
ec


tr
ic


it
y 


G
en


er
at


io
n 


(T
W


h)


Renewable


CoalNatural Gas


The reference case in context


Figure 3 compares the total greenhouse gas emissions reported in this reference case to the forecasts by the NEB 
in Canada’s Energy Future 2007, and a recent forecast by Informetrica Ltd. prepared for the federal government. 
The figures show that the results from CIMS are similar to other efforts to project the greenhouse gas emissions 
from British Columbia. The NEB forecast shows British Columbia’s greenhouse gas emissions increasing from 51 Mt 
CO2e in 1990 to 80 Mt and 73 Mt in 2020, in the “Continuing Trends” and “Fortified Islands” scenarios respectively. 
The results from CIMS show greenhouse gas emissions increasing to 79 Mt and 74 Mt in 2020 in the low and high 
energy price scenarios – which use the energy prices from the “Continuing Trends” and “Fortified Islands” scenarios, 
respectively. The difference between the forecasts from CIMS and the NEB is due primarily to higher emissions 
growth from electricity generation.


Figure 3: Reference case greenhouse gas emissions
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Source: Historic data are from Environment Canada, 2008, “Greenhouse gas Inventory”.
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Quantitative policy analysis
This section provides a quantitative analysis of the greenhouse gas mitigation policies that have been announced 
by the government of British Columbia. The policy scenario in this section includes most of the key policies that 
have been announced as a part of British Columbia’ Climate Action Plan. The policies included in this analysis are 
not a comprehensive list of the announced policies. Additionally, the policies as simulated do not always cor-
respond perfectly to the way the policy will finally be implemented. For example, the carbon tax on combustion 
greenhouse gas emissions will rise in one year increments when it is implemented. In CIMS, we have approximated 
the projected rise in the carbon tax by increasing it in five year increments, because CIMS solves in five-year 
increments.


We provide the policy scenario under two assumptions about future energy prices. The scenarios with low energy 
prices are labelled “L”, and the scenario labelled “H” use high energy prices. In the figures, the policy scenario is 
labelled “AP”, so the policy scenario with low energy prices is labelled “L-AP”.


The policies simulated in the announced policies scenario include:


Revision to the residential building code. British Columbia has introduced changes to the Building Code  �
that will require all new houses to meet new energy efficiency standards equivalent to EnerGuide 77, 
effective September 2008. The Building Code will also be updated periodically to increase efficiency 
requirements. The quantitative analysis incorporates this policy by modelling a requirement that new 
houses built after 2010 must have an EnerGuide rating of at least 80, which represents an energy efficiency 
improvement of roughly 27 to 30 percent compared to current standard practice.6 


Provincial sales tax exemption for energy efficient household technologies. We model a policy that  �
exempts ENERGY STAR residential refrigerators, clothes washers and freezers, efficient natural gas water 
heaters and electric power assisted bicycles from the provincial sales tax.


B.C. LiveSmart program. We model a policy where the government of British Columbia provides funding  �
to double the size of subsidies provided under the federal ecoENERGY Retrofit program. The federal 
ecoENERGY Retrofit program provides subsidies to several energy efficient technologies available in the 
residential sector. 


Revision to the commercial building code. We model a policy that requires new commercial buildings  �
built after 2010 to meet ASHRAE 90.1-2004 standards, which represent an energy efficiency improvement 
of roughly 10% compared to the current standard practice. Additionally, all new commercial buildings 
built for the public sector are required to meet LEED Gold™ standards. The analysis includes continuous 
improvement in building codes after 2015.7 


Vehicle emissions standard for new vehicles. We model a policy that requires the average greenhouse gas  �
intensity of new vehicles sold in British Columbia to be less than a specified level. Table 9 illustrates the 
standard simulated for this project, and compares it to California’s vehicle emissions standard (on which 
the policy modelled here is based).


6  The Natural Resources Canada rates residential buildings on a scale of 0 to 100. A typical new house would achieve an EnerGuide rating of between 
66 and 74, whereas an advanced house that does not require any purchased energy would achieve an EnerGuide rating of 100. A house that attains an 
EnerGuide rating of 80 or higher is considered to be highly energy efficient (Natural Resources Canada, 2007).


7  While commercial buildings can achieve LEED™ certification by incorporating several environmental improvements (e.g.: improvements to waste 
management or a reduction in water use), we only model the standard’s effect on energy intensity (Canada Green Building Council, 2007).
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Table 9: Maximum average fleet greenhouse gas standard modelled in this report


year


maximUm average fleet greenHoUse gas standard (g co2/Km)


ProPosed regUlation in california
modeled in cimsPassenger cars /  


small trUcKs
large trUcKs


2011 166 243


172


2012 145 225


2013 142 221


2014 138 218


2015 133 213


2016 128 207


139


2017 121 193


2018 115 177


2019 112 168


2020 109 165


Source: Air Resources Board, California Environmental Protection Agency, 2008.


Improvements to public transit. The government of British Columbia has committed to investing $14  �
billion until 2020 to expand transit ridership and to purchase clean transit technologies. To simulate this 
policy, we exogenously specify that these initiatives will increase transit ridership by a minimum of 100% 
in 2020 from 2005 levels. The increase in ridership may exceed 100% if other policies, such as the vehicle 
emissions standard, encourage mode switching to public transit. 90% of the increase in transit ridership 
is met by an increase in light rapid transit technology (i.e., the same technology used by the Sky-Train in 
Vancouver). The remaining 10% increase in transit ridership is met by increased bus service. In order to 
simulate the purchase of clean transit technologies, we simulate a $1.6 billion investment in new clean 
technology buses between 2011 and 2020.


Sales tax exemption for low emission vehicles. Low emissions vehicles (e.g., hybrid cars) sold in British  �
Columbia receive a sales tax exemption equal to $2,000 (2005$).


Increase the renewable content of gasoline and diesel fuels. We simulate a policy that requires gasoline  �
and diesel fuel sold in British Columbia to have 5% renewable content by volume after 2010, and 10% 
renewable content by energy in 2020. The renewable fuel standard applies to all sectors that consume 
diesel and gasoline for transportation purposes. 


Zero emissions standard for new electricity generation facilities. All electricity generation in British  �
Columbia is required to have zero net emissions by 2016. The sector has the option of purchasing offsets 
to cover unabated emissions. Additionally, the construction of any coal-fired generation stations must 
employ carbon capture and storage.


Emissions cap-and-trade for large industrial emitters. After 2012, large industrial emitters participate in  �
an emissions trading system provided under the Western Climate Initiative; therefore, the selling price 
for emissions permits within British Columbia will be equal to the price of emissions permits within 
the trading system under the Western Climate Initiative. In Table 10 we show the market clearing price 
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of emissions permits we assumed for the cap-and-trade system. Table 10 shows the expected price of 
emissions permits after 2020, because firms make investments in CIMS with some anticipation of projected 
future emissions prices. Therefore, the emissions price that firms expect in the future may influence the 
decisions they make in the present.


Table 10: Price of emissions permits in industrial cap-and-trade ($2005 CDN/tonne CO2e)


2011-2015 2016-2020 2021-2025 2026-2030


Emissions Price $25 $50 $100 $150


Carbon tax on combustion greenhouse gas emissions. We model a tax on all combustion sources of green- �
house gas emissions starting in 2008. In 2008, the carbon tax is set at $10/tonne CO2e, and is scheduled 
to rise in $5/tonne CO2e increments until 2012. Between 2008 and 2012, the tax is applied to all sectors of 
the economy. The government has stated that the carbon tax will be integrated with the cap-and-trade 
system. This is reflected in the analysis by applying cap and trade to the large industrial emitters and the 
carbon tax to the rest of the economy. We model that the revenue from the carbon tax will be recycled, so 
that the tax is revenue neutral. 


Regulation on landfill gas. We simulate a policy that requires landfills in British Columbia to capture and  �
flare landfill gas by 2015.


Energy Funds. We simulate the Innovative Clean Energy Fund and Bioenergy Network through govern- �
ment investments of $50 million in innovative technologies that are expected to reduce emissions. We 
divide the investment among zero emissions technologies in the electricity generation, commercial, 
residential and manufacturing sectors.


Remove provincial sales tax exemption for coal and coke. We model a policy that removes the exemption  �
from the provincial sales tax exemption for coal and coke.


Emissions projection from the announced policies


Figure 4 shows the projected effect of the announced policies on greenhouse gas emissions in British Columbia.


Figure 4: Greenhouse gas emissions project with announced policies
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Table 11 shows the emissions reductions from the policy by sector for each energy price scenario. The values in 
the table represent a reduction from the reference case in a given year (e.g., greenhouse gas emissions from the 
commercial sector are reduced by 0.9 Mt CO2e in 2020 from the reference case in 2020 in the low energy prices 
scenario). The reductions for the participants in the emissions cap-and-trade system represent reductions attained 
domestically, not reductions attained elsewhere from purchasing emissions permits.


Table 11: Annual emissions reductions from announced policies by sector (Mt CO2e)


Units
loW energy Price HigH energy Price


2010 2015 2020 2010 2015 2020


Demand Sectors    


Residential Mt CO2e 0.0 0.3 0.5 0.0 0.3 0.5


Commercial Mt CO2e 0.0 0.2 0.9 0.0 0.1 0.7


Transportation Mt CO2e 1.9 3.3 6.0 1.2 2.4 4.7


Manufacturing Industry Mt CO2e 0.3 0.9 1.4 0.1 0.5 1.0


Waste and Agrosystems Mt CO2e 0.0 1.7 2.1 0.0 1.7 2.1


Supply Sectors     


Electricity Generation Mt CO2e 1.6 4.8 4.8 1.2 7.7 8.9


Petroleum Refining Mt CO2e 0.2 0.4 0.6 0.1 0.3 0.5


Crude Oil Mt CO2e 0.0 0.0 0.4 0.0 0.0 0.3


Natural Gas Mt CO2e 0.0 0.5 3.5 0.1 0.5 3.5


Coal Mining Mt CO2e 0.0 0.2 0.2 0.0 0.3 0.4


Ethanol Mt CO2e -0.3 -0.3 -0.5 -0.3 -0.3 -0.4


Biodiesel Mt CO2e -0.1 -0.1 -0.2 -0.1 -0.1 -0.2


Electricity Generation Offsets Mt CO2e 0.0 0.0 0.5 0.0 0.0 0.5


Total Mt CO2e 3.7 11.8 19.9 2.4 13.4 21.9


We also modelled an additional policy scenario where the price of crude oil remains at $US 120/barrel throughout 
the simulation period. In this policy scenario, greenhouse gas emissions decline in 2020 are more than 4 MT lower 
than emissions in H-AP. 


 Appendix – The CIMS Model


INTROdUCTION TO THE CIMS MOdEL


CIMS has a detailed representation of technologies that produce goods and services throughout the economy and 
attempts to simulate capital stock turnover and choice between these technologies realistically. It also includes a 
representation of equilibrium feedbacks, such that supply and demand for energy intensive goods and services 
adjusts to reflect policy.


CIMS simulations reflect the energy, economic and physical output, greenhouse gas emissions, and CAC emissions 
from its sub-models as shown in Table 12. CIMS does not include solvent, or hydrofluorocarbon (HFC) emissions. 
CIMS covers nearly all CAC emissions in Canada except those from open sources (like forest fires, soils, and dust 
from roads).
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Table 12: Sector Sub-models in CIMS


sector Bc alBerta sasK. manitoBa ontario QUeBec atlantic


Residential        


Commercial/Institutional        


Transportation        


Personal        


Freight        


Industry


Chemical Products     


Industrial Minerals      


Iron and Steel   


Non-Ferrous Metal Smelting*      


Metals and Mineral Mining       


Other Manufacturing        


Pulp and Paper      


Energy Supply


Coal Mining     


Electricity Generation        


Natural Gas Extraction        


Petroleum Crude Extraction      


Petroleum Refining       


Ethanol        


Biodiesel        


Agriculture & Waste       


* Metal smelting includes Aluminium.


Model structure and simulation of capital stock turnover


As a technology vintage model, CIMS tracks the evolution of capital stocks over time through retirements, retrofits, 
and new purchases, in which consumers and businesses make sequential acquisitions with limited foresight about 
the future. This is particularly important for understanding the implications of alternative time paths for emissions 
reductions. The model calculates energy costs (and emissions) for each energy service in the economy, such as 
heated commercial floor space or person kilometres travelled. In each time period, capital stocks are retired ac-
cording to an age-dependent function (although retrofit of un-retired stocks is possible if warranted by changing 
economic conditions), and demand for new stocks grows or declines depending on the initial exogenous forecast 
of economic output, and then the subsequent interplay of energy supply-demand with the macroeconomic 
module. A model simulation iterates between energy supply-demand and the macroeconomic module until 
energy price changes fall below a threshold value, and repeats this convergence procedure in each subsequent 
five-year period of a complete run.


CIMS simulates the competition of technologies at each energy service node in the economy based on a 
comparison of their life cycle cost (LCC) and some technology-specific controls, such as a maximum market share 
limit in the cases where a technology is constrained by physical, technical or regulatory means from capturing 
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all of a market. Instead of basing its simulation of technology choices only on financial costs and social discount 
rates, CIMS applies a definition of LCC that differs from that of bottom-up analysis by including intangible costs 
that reflect consumer and business preferences and the implicit discount rates revealed by real-world technology 
acquisition behaviour.


1. Equilibrium feedbacks in CIMS


CIMS is an integrated, energy-economy equilibrium model that simulates the interaction of energy supply-demand 
and the macroeconomic performance of key sectors of the economy, including trade effects. Unlike most comput-
able general equilibrium models, however, the current version of CIMS does not equilibrate government budgets 
and the markets for employment and investment. Also, its representation of the economy’s inputs and outputs is 
skewed toward energy supply, energy intensive industries, and key energy end-uses in the residential, commercial/
institutional and transportation sectors.


CIMS estimates the effect of a policy by comparing a business-as-usual forecast to one where the policy is added 
to the simulation. The model solves for the policy effect in two phases in each run period. In the first phase, an 
energy policy (e.g., ranging from a national emissions price to a technology specific constraint or subsidy, or some 
combination thereof ) is first applied to the final goods and services production side of the economy, where goods 
and services producers and consumers choose capital stocks based on CIMS’ technological choice functions. Based 
on this initial run, the model then calculates the demand for electricity, refined petroleum products and primary 
energy commodities, and calculates their cost of production. If the price of any of these commodities has changed 
by a threshold amount from the business-as-usual case, then supply and demand are considered to be out of 
equilibrium, and the model is re-run based on prices calculated from the new costs of production. The model will 
re-run until a new equilibrium set of energy prices and demands is reached. Figure 5 provides a schematic of this 
process. For this project, while the quantities produced of all energy commodities were set endogenously using 
demand and supply balancing, endogenous pricing was used only for electricity and refined petroleum products; 
natural gas, crude oil and coal prices remained at exogenously forecast levels (described later in this section), since 
Canada is assumed to be a price-taker for these fuels.
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Figure 5: CIMS energy supply and demand flow model
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In the second phase, once a new set of energy prices and demands under policy has been found, the model 
measures how the cost of producing traded goods and services has changed given the new energy prices and 
other effects of the policy. For internationally traded goods, such as lumber and passenger vehicles, CIMS adjusts 
demand using price elasticities that provide a long-run demand response that blends domestic and international 
demand for these goods (the “Armington” specification).8 Freight transportation is driven by changes in the com-
bined value added of the industrial sectors, while personal transportation is adjusted using a personal kilometres-
travelled elasticity (-0.02). Residential and commercial floor space is adjusted by a sequential substitution of home 
energy consumption vs. other goods (0.5), consumption vs. savings (1.29) and goods vs. leisure (0.82). If demand 
for any good or service has shifted more than a threshold amount, supply and demand are considered to be out 
of balance and the model re-runs using these new demands. The model continues re-running until both energy 
and goods and services supply and demand come into balance, and repeats this balancing procedure in each 
subsequent five-year period of a complete run.


Empirical basis of parameter values


Technical and market literature provide the conventional bottom-up data on the costs and energy efficiency of 
new technologies. Because there are few detailed surveys of the annual energy consumption of the individual 
capital stocks tracked by the model (especially smaller units), these must be estimated from surveys at different 
levels of technological detail and by calibrating the model’s simulated energy consumption to real-world aggre-
gate data for a base year.


8 CIMS’ Armington elasticities are econometrically estimated from 1960-1990 data. If price changes fall outside of these historic ranges, the elasticities offer 
less certainty.
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Fuel-based greenhouse gas emissions are calculated directly from CIMS’ estimates of fuel consumption and the 
greenhouse gas coefficient of the fuel type. Process-based greenhouse gas emissions are estimated based on 
technological performance or chemical stoichiometric proportions. CIMS tracks the emissions of all types of 
greenhouse gas emissions, and reports these emissions in terms of carbon dioxide equivalents.9 


Both process-based and fuel-based CAC emissions are estimated in CIMS. Emissions factors come from the US 
Environmental Protection Agency’s FIRE 6.23 and AP-42 databases, the MOBIL 6 database, calculations based 
on Canada’s National Pollutant Release Inventory, emissions data from Transport Canada, and the California Air 
Resources Board.


Estimation of behavioural parameters is through a combination of literature review, judgment, and meta-analysis, 
supplemented with the use of discrete choice surveys for estimating models whose parameters can be transposed 
into behavioural parameters in CIMS. 


Simulating endogenous technological change with CIMS


CIMS includes two functions for simulating endogenous change in individual technologies’ characteristics in 
response to policy: a declining capital cost function and a declining intangible cost function. The declining 
capital cost function links a technology’s financial cost in future periods to its cumulative production, reflecting 
economies-of-learning and scale (e.g., the observed decline in the cost of wind turbines as their global cumulative 
production has risen). The declining capital cost function is composed of two additive components: one that 
captures Canadian cumulative production and one that captures global cumulative production. The declining 
intangible cost function links the intangible costs of a technology in a given period with its market share in 
the previous period, reflecting improved availability of information and decreased perceptions of risk as new 
technologies become increasingly integrated into the wider economy (e.g., the “champion effect” in markets for 
new technologies); if a popular and well respected community member adopts a new technology, the rest of the 
community becomes more likely to adopt the technology.


9 CIMS uses the 2001 100-year global warming potential estimates from Intergovernmental Panel on Climate Change, 2001, “Climate Change 2001: The 
Scientific Basis”, Cambridge, UK, Cambridge University Press.
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Appendix J: 52 ways you can reduce your carbon footprint


Insulate your house 1. 


Conserve heat by caulking around vents and window 2. 
and door frames, sills, and joints (and any objects that 
penetrate exterior walls). 


Plug gaps around pipes, ducts, fans and vents that 3. 
go through walls, ceilings and floors from heated to 
unheated spaces. 


Install weather-stripping on windows, doors, and attic 4. 
hatches. 


Apply shrink-film to windows and glass doors. 5. 


Move furniture, rugs, and drapes away from air grills 6. 
and heating vents so that heat can circulate efficiently 
throughout the home. 


Install energy-efficient windows. 7. 


Install heavy curtains on windows and glass doors to 8. 
keep in the heat. 


On sunny days, open south facing drapes and let 9. 
the sun in, a natural source of heat. If you have large 
windows that don’t receive direct sun, keep the 
drapes closed. 


Close your drapes and blinds at night. 10. 


Close the damper in your wood-burning fireplace, 11. 
and ensure that the damper fits properly, so heat 
does not escape out the chimney. 


Turn down the heat in your home by two degrees in 12. 
the winter (and save on home cooling by turning it 
up by two degrees in the summer). 


Turn down the heat by three to five degrees Celsius at 13. 
night and while on vacation. 


Turn off the heat in your garage, and turn it on only 14. 
prior to using it. 


Install an Energy Star programmable thermostat.15. 


Use your microwave or an electric heating element 16. 
instead of a gas element when heating food. 


Buy a high-efficiency furnace with a variable speed 17. 
motor, such as one certified by EnergyStar. 


Get your furnace tuned up annually. 18. 


Wrap your water heater in an insulation blanket. 19. 


Set your water heater to 49 degrees Celsius .20. 


Install a solar water heating system to heat your 21. 
water. 


Wash your dishes in cold water when possible. 22. 


Wash your clothes in cold water. 23. 


Install low-flow shower heads and faucets. 24. 


Take shorter showers. 25. 


If washing clothes with hot water, use a front-loading 26. 
washing machine, which saves water. 


Hang your laundry to dry instead of using a gas 27. 
clothes dryer. 


Compost organic waste at home in your garden or 28. 
with a worm composter if you live in an apartment. 


Use a rake or an electric leaf blower instead of a 29. 
gas-powered one. 


If planting trees near your house, plant deciduous 30. 
trees to the south of your house. 


“Grasscycle” – leave grass clippings on your lawn 31. 
instead of bagging them and sending them to the 
landfill. 


Use your own mulch or compost on your garden 32. 
instead of buying fertilizing products. 


Walk, cycle or inline skate to work one day a week. 33. 


Replace incandescent light bulbs with compact 34. 
fluorescents. 
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Buy an electric bicycle or scooter instead of a car. This 35. 
reduces vehicle emissions.


Take transit to work one day a week (or carpool). 36. 


Join a car sharing co-operative instead of owning a 37. 
car. 


Walk or cycle with your children to school, instead of 38. 
driving. This reduces vehicle emissions. 


If driving, do many short-distance errands at once so 39. 
your engine stays warm, 


Purchase vehicle fuel mixed with renewable ethanol.40. 


Drive below 90km/hr. 41. 


While driving, drive moderately and accelerate slowly. 42. 


Maintain proper tire inflation for your car; check your 43. 
tires weekly. 


Schedule regular maintenance checks for your car. 44. 


Turn off your car instead of idling for periods longer 45. 
than 10 seconds. 


Travel by train instead of air when possible. 46. 


Buy products that are recyclable. 47. 


Buy products that have recyclable packaging. 48. 


Buy products that are reusable. 49. 


Buy good-quality, long-lasting products that you will 50. 
not have to replace so soon. 


Recycle as much waste as possible. 51. 


Plant a tree. 52. 
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Appendix K: Public Sector Energy Conservation Agreement
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Appendix L: Glossary of Terms


Adaptation: Changing behaviour to adjust to the predicted changes in the natural environment due to climate 
change. “Adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, 
which moderates harm or exploits beneficial opportunities” (IPCC Third Assessment Report: Glossary of Terms1).


Afforestation: Planting trees where none existed before. “The process of establishing and growing forests on bare or 
cultivated land, which has not been forested in recent history” (Carbon Finance at the World Bank: Glossary of Terms2).


Allowance: “A government issued authorization to emit a certain amount. In greenhouse gas markets, an allowance is 
commonly denominated as one ton of CO2e per year…The total number of allowances allocated to all entities in a cap 
and trade system is determined by the size of the overall cap on emissions” (Recommendations of the Market Advisory 
Committee to the California Air Resources Board: Glossary3).


Baseline: “A hypothetical scenario for what GHG emissions, removals or storage would have been in the absence of 
the GHG project or project activity” (The Greenhouse Gas Protocol: Glossary4). It is often used to measure GHG emission 
reductions or removals from an offset project, which are determined as the difference between actual emissions and 
the baseline scenario. 


Base year emissions: GHG emissions in a specified (usually historical) year, against which future emissions are meas-
ured. “Targets for reducing GHG emissions are often defined in relation to a base year,” e.g. 10% below 1990 emission 
levels (Glossary of Key Terms: The Pew Center on Global Climate Change5).


Cap and trade system: “A system designed to limit and reduce emissions. Cap and trade regulation creates a single 
market mechanism as opposed to a command and control approach that prescribes reductions on a source-by-source 
basis. Cap and trade regulation sets an overall limit on emissions and allows entities subject to the system to comply 
by undertaking emission reduction projects at their covered facilities and/or by purchasing emission allowances 
(or credits) from other entities that have generated emission reductions in excess of their compliance obligations” 
(Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary6).


Carbon Dioxide (CO2): A naturally occurring gas (0.03% of atmosphere) that is also a by-product of burning fossil 
fuels and biomass, land-use changes, and other industrial processes. It is the principal anthropogenic greenhouse 
gas. It is the reference gas against which other greenhouse gases are measured and therefore has a Global Warming 
Potential of 1 (IPCC Third Assessment Report: Glossary of Terms7).


Carbon Dioxide Equivalent (CO2e): “The universal unit of measurement to indicate the global warming potential 
(GWP) of each of the six greenhouse gases, expressed in terms of the GWP of one unit of carbon dioxide. It is used to 


1  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
2  Carbon Finance at the World Bank: Glossary of Terms. http://carbonfinance.org/Router.cfm?Page=Glossary 
3  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
4  World Business Council for Sustainable Development and World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting 


Standard.” http://www.ghgprotocol.org/DocRoot/7e9ttsv1gVKekh7BFhqo/ghg-protocol-revised.pdf 
5  Glossary of Key Terms: The Pew Center on Global Climate Change. http://www.pewclimate.org/global-warming-basics/full_glossary/glossary.php 
6  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
7  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
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evaluate releasing (or avoiding releasing) different greenhouse gases against a common basis” (The Greenhouse Gas 
Protocol: Glossary8). 


Carbon Intensity: “The relative amount of carbon emitted per unit of energy or fuels consumed” (The Climate Trust9). 


Carbon Neutral: An organization is carbon neutral if it has (1) calculated the total emissions for which it is respon-
sible,(2) pursued actions to minimize those emissions, and (3) applied emissions offsets to net those emissions to zero.


Carbon sequestration: The process of increasing the carbon stored in a reservoir other than the atmosphere. 
“Biological approaches to sequestration include direct removal of carbon dioxide from the atmosphere through 
land-use change, afforestation, reforestation, and practices that enhance soil carbon in agriculture. This removal is 
considered temporary as the carbon dioxide returns to the atmosphere when plants die or are burned. Physical ap-
proaches include separation and disposal of carbon dioxide from flue gases or from processing fossil fuels to produce 
hydrogen- and carbon dioxide-rich fractions and long-term storage in underground in depleted oil and gas reservoirs, 
coal seams, and saline aquifers ( IPCC Third Assessment Report: Glossary of Terms10).


Climate: “The long-term statistical average of weather-related aspects of a region including typical weather patterns, 
the frequency and intensity of storms, cold spells, and heat waves. Climate is not the same as weather. A description 
of the climate of a certain place would include the averages and extremes of such things as temperature, rainfall, 
humidity, evapotranspiration and other variables that can be determined from past weather records during a speci-
fied interval of time” (Recommendations of the Market Advisory Committee to the California Air Resources Board: 
Glossary11).


Climate Change: “Refers to changes in long-term trends in the average climate, such as changes in average temper-
atures” (Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary12).


Credits (a.k.a. carbon credits): “Credits can be distributed by the government for reductions achieved by offset 
projects or by achieving environmental performance beyond a regulatory standard” (Recommendations of the Market 
Advisory Committee to the California Air Resources Board: Glossary13).


Deforestation: “Conversion of forest to non-forest” (IPCC Third Assessment Report: Glossary of Terms14).


Emissions: “The release of substances (e.g., greenhouse gases) into the atmosphere. Emissions occur both through 
natural processes and as a result of human activities” (Recommendations of the Market Advisory Committee to the 
California Air Resources Board: Glossary15).


8  World Business Council for Sustainable Development and World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting 
Standard.” http://www.ghgprotocol.org/DocRoot/7e9ttsv1gVKekh7BFhqo/ghg-protocol-revised.pdf 


9  The Climate Trust. http://www.climatetrust.org/solicitations_open_glossary.php 
10  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
11  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
12  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
13  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
14  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
15  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
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Emissions Cap: “A mandated constraint in a scheduled timeframe that puts a “ceiling” on the total amount of an-
thropogenic greenhouse gas emissions that can be released into the atmosphere” (Recommendations of the Market 
Advisory Committee to the California Air Resources Board: Glossary16).


Emission Factor: “A factor allowing GHG emissions to be estimated from a unit of available activity data (e.g. tonnes of 
fuel consumed, tonnes of product produced) and absolute GHG emissions” (The Greenhouse Gas Protocol: Glossary17). 


Emissions trading: “The process or policy that allows the buying and selling of credits or allowances created under an 
emissions cap” (Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary18).


European Union Emissions Trading Scheme (EU ETS): “The world’s largest greenhouse gas emissions trading sys-
tem is the European Union’s Emissions Trading Scheme, which limits CO2 emissions from 12,000 facilities in the 25 EU 
member states. Launched in 2005, the ETS covers electricity and major industrial sectors (including oil, iron and steel, 
cement, and pulp and paper) that together produce nearly half the EU’s CO2 emissions. ETS rules are set at the regional 
level but decisions on emission allowance allocation are left to member states. An initial phase runs through 2007; a 
second will coincide with the Kyoto Protocol compliance period (2008-2012). Excess emissions incur a penalty (100 
Euros/ton in phase II) and must be made up in the next phase. EU policymakers have said the ETS will continue beyond 
2012 with or without new international climate agreements” (Recommendations of the Market Advisory Committee to 
the California Air Resources Board: Glossary19).


Global Warming: “The trend of rising Earth’s average surface temperature caused predominantly by increased con-
centrations of GHGs in the atmosphere. Strictly speaking, global warming refers only to warming trends. However, the 
term “global warming” has become a popular term encompassing all aspects of climate change, including, for example, 
the potential changes in precipitation that will be brought about by an increase in global temperatures. The term is 
used interchangeably with the term, ‘climate change’” (Recommendations of the Market Advisory Committee to the 
California Air Resources Board: Glossary20).


Global Warming Potential (GWP): “Greenhouse gases differ in their effect on the Earth’s radiation balance de-
pending on their concentration, residence time in the atmosphere, and physical properties with respect to absorbing 
and emitting radiant energy. By convention, the effect of carbon dioxide is assigned a value of one (1) (i.e., the GWP 
of carbon dioxide =1) and the GWPs of other gases are expressed relative to carbon dioxide. For example, in the U.S. 
national inventory, the GWP of nitrous oxide is 310 and that of methane 21, indicating 93 that a ton of nitrous oxide has 
310 times the effect on warming as a ton of carbon dioxide. Slightly different GWP values for greenhouse gases have 
been estimated in other reports. Some industrially produced gases such as sulfur hexafluoride (SF6), perfluorocarbons 
(PFCs), and hydrofluorocarbons (HFCs) have extremely high GWPs. Emissions of these gases have a much greater effect 
on global warming than an equal emission (by mass) of the naturally occurring gases. Most of these gases have GWPs 
of 1,300 - 23,900 times that of CO2. The US and other Parties to the UNFCCC report national greenhouse gas inventories 
using GWPs from the IPCC’s Second Assessment Report (SAR). SAR GWPs are also used for the Kyoto Protocol and the 


16  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


17  World Business Council for Sustainable Development and World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting 
Standard.” http://www.ghgprotocol.org/DocRoot/7e9ttsv1gVKekh7BFhqo/ghg-protocol-revised.pdf 


18  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


19  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


20  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
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EU ETS. GWPs indicated in this document also refer to the IPCC’s Second Assessment Report” (Recommendations of the 
Market Advisory Committee to the California Air Resources Board: Glossary21).


Greenhouse gases (GHGs): “Greenhouse gases include a wide variety of gases that trap heat near the Earth’s surface, 
slowing its escape into space. Greenhouse gases include carbon dioxide, methane, nitrous oxide and water vapor 
and other gases. While greenhouse gases occur naturally in the atmosphere, human activities also result in additional 
greenhouse gas emissions. Humans have also manufactured some gaseous compounds not found in nature that also 
slow the release of radiant energy into space” (Recommendations of the Market Advisory Committee to the California 
Air Resources Board: Glossary22).


Intergovernmental Panel on Climate Change (IPCC): “Recognizing the problem of potential global climate change, 
the World Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP) established 
the Intergovernmental Panel on Climate Change (IPCC) in 1988. It is open to all members of the UN and WMO. The 
role of the IPCC is to assess on a comprehensive, objective, open and transparent basis the scientific, technical and 
socio-economic information relevant to understanding the scientific basis of risk of human-induced climate change, its 
potential impacts and options for adaptation and mitigation. The IPCC does not carry out research nor does it monitor 
climate related data or other relevant parameters. It bases its assessment mainly on peer reviewed and published 
scientific/technical literature” (Recommendations of the Market Advisory Committee to the California Air Resources 
Board: Glossary23).


Inventory: “A greenhouse gas inventory is an accounting of the amount of greenhouse gases emitted to or removed 
from the atmosphere over a specific period of time (e.g., one year). A greenhouse gas inventory also provides informa-
tion on the activities that cause emissions and removals, as well as background on the methods used to make the 
calculations. Policy makers use greenhouse gas inventories to track emission trends, develop strategies and policies 
and assess progress. Scientists use greenhouse gas inventories as inputs to atmospheric and economic models” 
(Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary24).


Metric Tonne: “Common international measurement for the quantity of GHG emissions, equivalent to about 2,204.6 
pounds or 1.1 short tons” (California Climate Action Registry General Reporting Protocol25)


Mitigation: “In the context of climate change, a human intervention to reduce the sources or enhance the sinks of 
greenhouse gases.  Examples include: using fossil fuels more efficiently for industrial processes or electricity genera-
tion, switching from oil to natural gas as a heating fuel, improving the insulation of buildings, and expanding forests 
and other “sinks” to remove greater amounts of carbon dioxide from the atmosphere” (United Nations Framework 
Convention on Climate Change: Glossary of climate change acronyms26)


Offset: “Projects undertaken outside the coverage of a mandatory emissions reduction system for which the owner-
ship of verifiable GHG emission reductions can be transferred and used by a regulated source to meet its emissions 


21  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to 
the California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


22  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory 
Committee to the California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_
REPORT.PDF 


23  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


24  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


25  California Climate Action Registry General Reporting Protocol Version 2.0. http://www.ieta.org/ieta/www/pages/getfile.php?docID=328 
26  United Nations Framework Convention on Climate Change. “Glossary of climate change acronyms” http://unfccc.int/essential_background/glossary/


items/3666.php#M 
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reduction obligation. If offsets are allowed in a cap and trade program, credits would be granted to an uncapped 
source for the emissions reductions a project (or plant or soil carbon sink) achieves. A capped source could then 
acquire these credits as a method of compliance under a cap” (Recommendations of the Market Advisory Committee 
to the California Air Resources Board: Glossary27).


Reforestation: “Planting of forests on lands that have recently previously contained forests but that have been con-
verted to some other use” (Recommendations of the Market Advisory Committee to the California Air Resources Board: 
Glossary28).


Regional Greenhouse Gas Initiative (RGGI): “The Regional Greenhouse Gas Initiative (RGGI) is establishing the 
first mandatory U.S. cap and trade program for carbon dioxide, and currently includes ten Northeastern and mid-
Atlantic states. The governors of Connecticut, Delaware, Maine, New Hampshire, New Jersey, New York, and Vermont 
established RGGI in December 2005. Massachusetts and Rhode Island joined in early 2007, and Maryland is expected 
to join later in June 2007 under a law passed last year. Additional states can join the program with the agreement of 
the participating states. RGGI sets a cap on carbon dioxide emissions from power plants and allows sources to trade 
emission allowances. The program will cap emissions at current levels in 2009 and then reduce emissions 10% by 2019. 
Each state that intends to participate in RGGI must adopt a model rule through legislation or regulation and determine 
how to distribute emissions allowances. Member states agree to set aside at least 25% of their emission allowances for 
public benefit” (Recommendations of the Market Advisory Committee to the California Air Resources Board: Glossary29).


Registries, registry systems: “Electronic databases that track and record emissions and emission allowance holdings, 
retirements, cancellations and transfers” (Recommendations of the Market Advisory Committee to the California Air 
Resources Board: Glossary30).


Reservoir: “A component of the climate system, other than the atmosphere, which has the capacity to store, accumu-
late, or release” carbon or a greenhouse gas. “Oceans, soils, and forests are examples of reservoirs of carbon” (IPCC Third 
Assessment Report: Glossary of Terms31).


Sink: “A naturally occurring process, activity, or mechanism that removes a GHG from the atmosphere. Examples of 
sinks are oceans, forests, and photosynthesis” (Recommendations of the Market Advisory Committee to the California 
Air Resources Board: Glossary32).


Source: “Any process, activity, or mechanism that releases a greenhouse gas” into the atmosphere (IPCC Third 
Assessment Report: Glossary of Terms33).


Verification: “The act of checking or testing, by an independent and certified party, to ensure that an emission reduc-
tion project actually achieves emission reductions commensurate with the credits it receives” (Recommendations of 
the Market Advisory Committee to the California Air Resources Board: Glossary34).


27  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


28  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


29  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


30  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 
California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 


31  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
32  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
33  Glossary of Terms used in the IPCC Third Assessment Report. http://www.ipcc.ch/pub/syrgloss.pdf 
34  “Recommendations for Designing a Greenhouse Gas Cap-and-Trade System for California.” Recommendations of the Market Advisory Committee to the 


California Air Resources Board. http://www.climatechange.ca.gov/events/2007-06-12_mac_meeting/2007-06-01_MAC_DRAFT_REPORT.PDF 
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EnvironmEntal BEnEfits statEmEnt


The following resources were saved by using paper stock made with 100% recycled 
fiber and 50% post-consumer waste, processed chlorine free, and manufactured 
with electricity that is offset with Green-e® certified renewable energy certificates.


trees water energy solid waste greenhouse 
gases


53 
fully grown


43,237 
litres


24 
million Btu


1,133 
kilograms


1,915 
kilograms
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UBC Utilities Leads Alternative Energy Project to Reduce
Greenhouse Gas Emissions


Posted by admin on 2/26/09 • Categorized as Energy


UBC Utilities, a department within Land and Building Services, maintains approximately $350 million in
university-owned infrastructure. It is responsible for providing electricity, water, gas, steam, sanitary sewer
and storm water to tenant, ancillary and core academic buildings.


UBC Utilities produces steam on campus at the Powerhouse with four natural gas fed steam boilers, and
maintains the entire campus utilities infrastructure grid that includes two high-voltage substations, power
lines, steam distribution lines, condensate return lines, water, sewer and storm distribution lines, and
natural gas distribution lines.


This extensive infrastructure, recent efforts to eliminate campus GHG emissions from heating, and B.C.
government regulations to ensure carbon neutrality in all provincial public sector operations, are jointly
creating an opportunity for UBC to further its sustainability leadership position. This can be achieved by
developing an integrated energy and water plan with the goal of making UBC one of the world’s first net
positive energy and water campuses.


The first step will be utilizing alternative energy sources and waste heat recovery to heat campus buildings.
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A preliminary timeline for this alternative energy project would see construction activities beginning on
campus in the fall of 2010, after the Olympic Games.


Two of the four steam boilers are scheduled to be replaced in the next seven years. That’s why UBC Utilities
is aggressively looking to alternative non-polluting technologies to heat campus and ancillary tenant
buildings.


A Request for Proposal (RFP) has been issued for a feasibility study, which aims to identify the best sources
for alternative energies at the UBC main campus
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A VISION FOR BRITISH COLUMBIA’S ENERGY FUTURE: SMART NATURAL GAS POLICIES


Achieving greenhouse gas emissions 
reductions of 33% by 2020 and 
80% by 2050 will mean a signifi cant 
break from B.C.’s historical trend, 
accommodating ongoing GDP and 
population growth while reducing 
emissions. 


Deep emissions reductions will 
require a fundamental change in 
the energy system, change that 
will extend beyond large industrial 
emissions sources to include the over 
50% of emissions associated with 
energy use in our communities.


An improved energy system will 
be developed with many small 
steps and very few great leaps. 
Th ese changes will take decades to 
happen as a variety of assets, from 
power generation plants energy 
infrastructure to homes and cars, 
need to be replaced or refi tted 
towards improving the energy 
system.  Th ree key approaches to 
improve the energy system are:


1. Using Available Energy 
 Effi  ciently


2. Introduce Alternative Energy 
 Options 


3. Move Towards Integrated 
 Community Energy Solutions


B.C. policy is already supportive 
of and taking action in the three 
approaches.  We recommend further 
enhancements and action to improve 
the energy system and achieve the 
province’s emissions reduction 
targets.


Using Available Energy 
More Efficiently


• Recognize the benefi t of direct use; 
 using the most appropriate energy 
 resources from both a cost and 
 greenhouse perspective in end use 
 applications.


• Continue to expand demand side 
 management programs in both 
 scale and scope.


• Ensure that new buildings have the 
 venting and piping to 
 accommodate effi  cient heating 
 services.


Introduce Alternative 
Energy Options


• Promote renewable natural gas 
 production.


• Off er alternative energy solutions 
 within a regulated construct.


• Support the deployment of mobile 
 onshore power supply at B.C.’s 
 ports.


• Support the deployment of natural 
 gas fuelled heavy duty, refuse and 
 forklift vehicles.


Move Towards Integrated 
Community Energy 
Solutions


• Support investment in integrated 
 community energy systems.


• Encourage regulated natural gas 
 utilities to invest in integrated 
 community energy systems.


Th e three approaches build upon 
each other to improve the energy 
system.  


Using available energy more 
effi  ciently is the fi rst obvious step 
in increasing the effi  ciency of the 
energy system and reducing the 
energy intensity of the economy. 
It speaks to stepping up support 
for demand side management and 
energy effi  ciency as well as better 
matching the demand for energy 
with the available sources.


Introducing alternative renewable 
energy options is the next step, 
enabling eff ective and effi  cient 
partnering between existing energy 
grids and renewable resources to 
meet the energy service demands 
of B.C. homes, businesses and 
institutions, for example renewable 
natural gas production and solar/
natural gas water heating. 


Finally, a community based 
integrated approach to meeting 
the demand for energy services 
that matches land use, energy and 
transportation needs with waste and 
water management will result in 
dramatic reduction in energy and 
carbon intensity of the economy and 
assist B.C. in meeting its greenhouse 
gas emission goals to curb the draw 
on all energy grids: gas, electricity 
and petroleum products.


Executive Summary
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BC Hydro has over 11,300 megawatts 
of installed capacity, and paid over $1 
billion to the province and municipal 
governments in the form of a share of 
income, water rentals, school taxes, 
grants and other taxes.2  B.C. has also 
attracted over $4.7 billion in upstream 
oil and gas investment, with over 1,400 
wells drilled in the province in 2006, 
generating over $2 billion in revenues 
for the provincial treasury. Natural gas 
is gathered, transported and processed 
using more than 32,000 kilometres 
of pipeline and 47 processing plants.3  
Natural gas is then delivered to almost 
one million homes, businesses and 
institutions through 46,000 km of 
local distribution pipelines.4


While B.C.’s electricity supply is 
closely balanced with demand – the 
province is a net exporter or importer 
of electricity in a given year – natural 
gas supply is about four times the 
province’s own use.  B.C.’s traditional 
natural gas resources and new sources 
such as shale gas, ensures B.C. 
residents have a homegrown solution 
to their energy needs and a long-term 
reliable source of energy and revenue. 


Despite a constrained electricity system 
and abundant natural gas supply, space 
and water heating in the buildings 
sector make up 13% of electricity use.   
Th is highlights an obvious opportunity 
to improve the energy system which 
is discussed in more detail later in this 
paper.5


Introduction
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Energy Use in British Columbia


B.C.’s energy use is split among four large segments of the economy; 
transportation, industry, energy supply and the buildings sector (comprised of 
the residential, commercial and institutional sectors).  Similarly, the majority of 
greenhouse gas emissions derive from these four sectors.1


Electricity Use


Space and 
Water 


Heating
13%


Other 
Building 


Use
40%


Industry 
and 


Energy 
Supply
47%


Emissions


Transport
40%


Buildings
12%


Other
9%


Energy 
Supply
24%


Industry
15%


Energy Use


Industry
28%


Energy 
Supply
29%


Buildings
19%


Transport
24%


A Positive Energy Supply 
Story


Prior to fi scal 2008, BC Hydro 
was a net importer of electricity 
for seven consecutive years due to 
average or below average system 
water conditions every year. 


Source: BC Hydro 2008 Annual Report, 
 page 67







Th e government recently outlined 
its plans to reduce greenhouse gas 
emissions 33% by 2020 and 80% by 
2050.  At the same time, government 
policy is for B.C. to be self-suffi  cient 
in electricity.  Achieving the 
reductions will mean a signifi cant 
break in the historical trend, 
accommodating ongoing GDP and 
population growth while reducing 
emissions and containing electricity 
demand growth. 


Deep emissions reductions will 
require a fundamental change in 
how the province produces, delivers, 
and uses energy.  Th e change will 
extend beyond large industrial 
emissions sources to include the 
over 50% of emissions associated 
with energy use in our communities 
– communities that are expected to 
grow substantially between now and 
2050.
 
Th is change will take decades to 
happen as a variety of assets, from 
power generation plants energy 
infrastructure to homes and cars, 
need to be replaced or refi tted 
towards improving the energy 
system.   


4 INTRODUCTION: ENERGY USE IN BRITISH COLUMBIA


1 Climate Action Plan data.
2 BC Hydro 2008 Annual Report and GRI Comparative Index.
3 Ministry of Energy, Mines and Petroleum Resources, Statistics and Resource Potential, 1996-2006.
4 Terasen Gas and Pacifi c Northern Gas websites.
5 Climate Action Plan and Natural Resources Canada’s energy use database data.


The Challenge


Introduction







To achieve the deep reductions in 
greenhouse gas emissions and move 
towards a more sustainable energy 
system, policy needs to be aligned 
with a broader set of principles.


1.  A sustainable energy system needs 
 to do more than have low 
 greenhouse gas emissions.  Being 
 ‘carbon lean’ is one aspect, but 
 a sustainable energy system must 
 also deliver aff ordable and reliable 
 energy services to communities 
 and industries.  As such, 
 sustainability is not an end state 
 but an evolution that involves 
 many small steps and very few 
 great leaps.


2.  Policies need to account for the 
 complexity and not direct the 
 energy system, from supply 
 through to end use buildings, 
 equipment and vehicles, based 
 on one metric. In addition, policies 
 should refl ect the evolutionary 
 nature of technology development, 
 capital stock turnover and 
 changing consumer attitudes 
 despite the conceptual appeal of an 
 immediate revamping of the 
 energy system.


3.  Th e overriding driver for 
 improving the energy system, 
 as with the economy as a whole, 
 is productivity or, to put it in 
 energy terms, effi  ciency. B.C. 
 needs to make eff ective and 
 effi  cient use of all resources and 
 do so while minimizing both the 
 environmental and social impacts 
 entailed in developing those 
 resources.  To do this the 
 energy system needs to be looked 
 at as a whole instead of discreet 
 and unrelated supply and 
 end use.  


Improving the Energy System
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B.C. Greenhouse Gas Emissions 
Trends


0


20


40


60


80


100


1990 2000 2010 2020 2030 2040 2050


m
ill


io
n 


to
nn


es


Business As Usual


Target


Required 
Change


BAU: Climate Action Plan to 2020, extrapolated to 2050.


Improving the Energy System


With the introduction of a carbon tax, B.C. 
established itself as a North American leader on 
climate change policy and putting a price on 
greenhouse gas emissions. 


Principles for an improved 
energy system







Th e Canadian Gas Association 
(CGA) and its B.C. member 
companies, Terasen Gas and 
Pacifi c Northern Gas, have been 
active in promoting such, “total 
system effi  ciency” as a solution to 
environmental goals that protects 
and enhances energy reliability 
and aff ordability. Th e citiesPLUS 
initiative, launched in 2002 and 
supported by CGA, developed 
Canada’s fi rst 100-year plan for a 
sustainable metropolitan area using 
Vancouver as the planning basis.  Th e 
citiesPLUS submission won grand 
prize at the World Gas Conference 
in 2003, beating eight other 
competitors from around the world.


More recently, CGA helped to launch 
Quality Urban Energy Systems 
of Tomorrow (QUEST) in 2007. 
QUEST envisions that a system-
based approach to communities will 
improve energy effi  ciency and reduce 
greenhouse gas emissions.  A system-
based approach to thinking, planning 
and acting addresses the complexity 
and interconnectedness of energy, 
transportation, water and waste 
management.  In addition, given the 
increased diversity and redundancy of 
integrated systems, such an approach 
will be more adaptable to change and 
reliable in responding to unforeseen 
events.6


 


Integration of energy systems at the 
community level will produce the 
maximum economic, social and 
environmental benefits and meet 
many objectives, including: 


• Reduced demand on centralized 
 energy generation and transmission 
 systems, 


• Streamlined urban transportation 
 systems, 


• Increased local employment and 
 economic development,


• Improved air quality, and


• Improved overall quality of life in 
 communities. 


Following up 2007’s launch, the 
QUEST II workshop will take place 
in Victoria, from November 24th to 
27th, 2008. 


IMPROVING THE ENERGY S YS TEM6


6 “Integrated Energy Systems in Canadian Communities: A Consensus for Urgent Action.” Quality Urban Energy Systems of Tomorrow, March 2008.


Improving the Energy System


Moving towards an 
Integrated Approach to 
Community Energy


On November 14-15, 2007 
over 60 key players from the 
energy industry, environmental 
movement, three levels of 
government, academia and 
consulting community spent a 
day and a half discussing options 
for reducing the environmental 
footprint of growing communities. 


Observations included that:


• Th e present approach to energy 
 planning that focuses mainly on  
 improving the performance of 
 the discrete components of the 
 energy system, is necessary but 
 insuffi  cient.


• Th e historic silo-based approach 
 to planning land-use, energy 
 production, delivery and use, 
 transportation, waste and water, 
 often supported by legislation 
 that specifi es the areas of 
 infl uence that each participant 
 may have, must therefore change. 


A QUEST LESSON







Improving the Energy System


Based on CGA’s experience with 
national and provincial energy 
policy development, citiesPLUS and 
QUEST, we believe that the small 
steps needed to create the necessary 
long-term change can be classifi ed 
into three approaches:


1. Using Available Energy More 
 Effi  ciently


2. Introduce Alternative Energy 
 Options


3. Move Towards Integrated 
 Community Energy Solutions


B.C.’s current policy environment 
advances these three categories. 
Th e following sections outline 
CGA’s recommendations to make 
further progress in each of the three 
approaches.
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Three Approaches to 
Energy System 
Sustainability







Using Energy Efficiently
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B.C.’s gas utilities look forward to 
continued policy support towards 
expanding demand side management 
(DSM) programs in the coming 
years.  Th e province’s LiveSmart 
consumer incentives and rebates 
and requirements for carbon neutral 
government will support this trend 
by encouraging more market demand 
for effi  cient energy use investments.


B.C. can advance effi  cient energy 
use by continuing to expand DSM 
programs and by taking steps to 
ensure total system effi  ciency.  Total 
system effi  ciency is about matching 
the energy form to the desired energy 
service. Put simply this means use 
heat energy if you need heat, and use 
electrical if you need electricity.


An example of failing to match 
form to service is seen with electric 
heating.  Nearby jurisdictions that 
lack B.C.’s abundant hydro resources 
rely on burning fossil fuels to 
generate electricity and typically use 
two to three units of fossil fuel to 
produce one unit of electricity.  In 
terms of energy forms, they are using 
two to three units of thermal energy 
to make one unit of electrical energy. 


When a B.C. home or offi  ce uses 
electrical energy to provide heat – a 
thermal service – more demand is 
put on B.C.’s power grid, resulting in 
increased imports, decreased exports 
or even fossil-based generation in 
B.C., such as at the Burrard Th ermal 
plant.  Th e bottom line is higher 
regional greenhouse gas emissions 
because, with the electric grid as an 
intermediary, two to three units of 
heat are being used to provide one 
unit of heat to the end consumer. 


Taking an integrated approach to the 
system, and matching energy forms 
to energy services yields a diff erent 
result. Direct use of natural gas 
– matching thermal form to service 
(e.g. space heating) – is an effi  cient 
solution. Natural gas can be used at 
90%+ effi  ciency, thus using about 
half the total system energy and 
creating half the total greenhouse 
gas emissions to provide heat versus 
using electrical energy for heat. In 
addition, using natural gas in place 
of electricity will help B.C. to achieve 
electricity self-suffi  ciency by taking 
advantage of the province’s natural 
gas surplus.  


USING ENERGY EFFICIENTLY


Using Available Energy More Efficiently


Currently in British 
Columbia


Moving Forward


Electrical
Lighting, electronics and for 


equipment or processes that can 
only run on electricity.


Mechanical
Mechanical power from engines 
primarily used in transportation.


Th ermal
Primarily space and water 


heating or cooling, and industrial 
processes.


Energy Forms and 
Services
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To advance effi  cient energy use we 
recommend that:


• B.C. recognizes the benefi t of direct 
 use; using the most appropriate 
 energy resources from both a cost 
 and greenhouse perspective in end 
 use applications,


• B.C. expands its demand side 
 management programs in both scale 
 and scope, and


• Building codes ensure that all new 
 buildings have suffi  cient venting and 
 piping for use with effi  cient furnaces, 
 boilers, heat pumps or heat exchange 
 technologies.


Utilities have the necessary customer 
base and expertise to scale-up demand 
side management programs.  Such 
utility programs should not be 
constrained to electricity and natural 
gas; they should include alternative 
energy solutions to open up the 
current energy system to more diverse 
options. 


Amended building codes will serve to 
encourage community energy systems 
and prevent low-emissions building 
policies from promoting a mismatch 
between energy forms and services.
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Using Energy Efficiently
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To take advantage of natural gas 
and other thermal energy, buildings 
need to be constructed with a 
changing energy system in mind.  
When constructed for electric 
baseboard heating, buildings lack 
the venting and piping necessary 
to deliver heating services and 
adapt to changing technologies and 
alternative energy options – their 
energy system is locked in to an ‘all 
electrical’ energy system.


Locked out options include high-
effi  ciency furnaces, small-scale 
cogeneration of heat and electricity 
and community energy systems 
that can connect bioenergy, solar 
energy and heat pumps to the 
system. Furthermore, as technology 
advances, future innovations are 
also locked out from the buildings 
that do not possess the necessary 
venting or piping.  For example, 
the picture below depicts a home 
energy system that uses fuel cell 
technology to produce heat and 
electricity for the home and 
hydrogen to fuel a vehicle.  To 
work, waste heat from the fuel cell 
needs to be matched to thermal 
services, such as hot water, in the 
home.


Customers have choices in selection 
of energy providers but are likely 
challenged, lacking the necessary 
expertise and resources to make 
informed decisions on choice of 
energy systems.  To encourage faster 
adoption and greater acceptance 
of alternative energy systems, we 
recommend that alternative energy 
systems and services be off ered 
within a regulated construct 
to both the private and public 
sector.  Doing so will also allow for 
risk sharing and transparency in 
costs. Recognizing the provincial 
government’s mandate for its 
facilities to be carbon neutral by 
2010, we believe having alternative 
energy under regulation provides an 
immediate and eff ective solution to 
meeting the government’s challenge.


Recommendations


Home Energy Station Structural Outline







Renewable Natural Gas 
Coming to B.C.


Alternative energy solutions 
are supported on a broad scale 
through electricity policy as well 
as renewable fuel and low carbon 
fuel requirements.  In addition, 
the Innovative Clean Energy fund 
supports specifi c alternative energy 
projects that will increase B.C.’s 
capacity to deploy such technologies 
going forward.  


Even with effi  cient energy use, more 
needs to be done to achieve 33% 
and 80% greenhouse gas reductions.  
Alternative energy solutions, 
including renewable energy and 
using traditional sources in new 
ways is an additive approach towards 
achieving environmental goals.  


Bioenergy in the form of renewable 
natural gas or in community energy 
systems provides clean renewable and 
locally produced heat, thus reducing 
dependence on long-distance energy 
transmission while still being able 
to take advantage of local energy 
distribution systems. Additional local 
resources include solar heating as well 
as waste heat recovered from sewage 
systems and geothermal energy.


In addition, using clean burning 
natural gas in vehicles or at shipping 
ports can replace the use of diesel 
and bunker oil.  Th is is an example 
of using a traditional energy source, 
natural gas, in a new way to take 
advantage of local energy distribution 
systems and reduce greenhouse gas 
emissions.


To advance alternative energy 
solutions CGA is working with the 
Alberta Research Council to study 
renewable natural gas’ potential, and 
working with Terasen Gas and other 
partners, funded a study into the 
feasibility of biogas upgrading and 
grid injection in the Fraser Valley.  
Taking the next step, Terasen Gas 
issued on September 17, 2008, a 
preliminary request for expressions 
of interest for biogas production 
with the intent of purchasing and 
subsequently upgrading the biogas 
to pipeline-quality renewable natural 
gas. 


Current provincial policies establish 
renewable requirements for two 
of the three main components 
of our energy system – liquid 
transportation fuels and the 
electricity grid – but not the natural 
gas grid.  Furthermore, looking at the 
transportation sector, car and truck 
effi  ciency regulations and public 
transit investments address personal 
transportation but not freight 
transportation.


Addressing these gaps requires 
alternative energy solutions.  Given 
energy markets and the current 
policy framework, B.C.’s alternative 
energy marketplace continues 
to expand, driven by growing 
interest and demand.  However, it 
is still a developing and somewhat 
fragmented marketplace requiring 
signifi cant fi nancing requirements.  


Supporting Alternative Energy Solutions
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Introduce Alternative Energy Options


SUPPORTING ALTERNATIVE ENERGY SOLUTIONS


Currently in British 
Columbia


Moving Forward


Approved Innovative Clean Energy 
(ICE) fund projects, announced 
in July, include renewable natural 
gas.  Terasen Gas and QuestAir’s 
winning proposal is for an 
advanced gas purifi cation system 
that recovers pipeline-quality 
methane from Metro Vancouver’s 
Lions Gate Wastewater Treatment 
Plant. 
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To advance alternative energy 
solutions we recommend that:


• B.C. promotes renewable natural 
 gas production,


• Alternative energy solutions be 
 provided within a regulated 
 construct to both the private and 
 public sector, 


• B.C. support the deployment of 
 mobile onshore power supply at 
 ports, and


• B.C. encourage the use of natural 
 gas fuelled heavy-duty vehicles for 
 freight transportation.


Recognizing the provincial 
government’s mandate for its 
facilities to be carbon neutral by 
2010, renewable natural gas can play 
a role in providing carbon neutral 
energy services and, furthermore, 
we believe that having alternative 
energy under regulation provides an 
immediate and eff ective solution to 
meeting the government’s challenge.


Targeting freight transportation 
emissions, gas-fi red onshore power 
supply at ports can replace the 
burning of bunker fuel in ships 
at port, reducing greenhouse gas 
emissions and improving air quality. 
Heavy duty natural gas vehicles can 
replace diesel-burning trucks and 
operate on either conventional fossil 
gas or renewable natural gas. Th ere 
are a growing number of factory-
produced natural gas vehicles that 
incorporate engine technology 
from B.C. companies Westport 
Innovations and Cummins Westport. 
Encouraging the use of natural gas 
refuse trucks, urban delivery trucks, 
forklifts and highway tractor trailers 
reduces greenhouse gas emissions 
while providing air quality benefi ts. 
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Lifecycle Emissions of Heavy Duty 
Compressed Natural Gas (CNG) Vehicles


Diesel
(g/km)


CNG
(g/km)


Benefi t of 
NG (%)


CO2 1811.7 1402.4 22%
CO 0.546 0.297 46%
NOx 3.271 1.498 54%
VOC 0.312 0.224 28%
SOx 1.19 0.436 63%
Source: Canadian Natural Gas Vehicle Alliance, using GHGenius 
3.12b


Supporting Alternative Energy Solutions
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Recommendations







Integrate Community Energy Systems
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Community energy systems, while 
implicitly supported through the 
above policies are also explicitly 
supported through the province’s 
Bioenergy Strategy, which set a goal 
of 10 community bioenergy systems 
by 2020.  


As noted at QUEST 2007, the 
community is the most promising 
place for the integration of energy 
systems and achieving the maximum 
savings and reductions in greenhouse 
gas emissions. In addition, investing 
in fl exible and adaptable energy 
solutions best prepares communities 
for ongoing changes in energy 
markets, technologies and emerging 
environmental concerns. 


A basic requirement of every 
Canadian community’s energy system 
is to provide heating services, but 
the current approach to heating 
services and heating equipment 
limits the viability of alternative 
heating solutions and effi  cient energy 
use.  Homes built with baseboard 
heaters mismatch form and service; 
they are built without the necessary 
venting or piping to connect with 
community energy systems, thus 
limiting opportunities to harness 
local alternative energy sources and 
reducing total system effi  ciency.  


Continuing the current approach 
will require a growing network of 
large centralised generation plants 
and the associated transmission 
infrastructure to provide even the 
most basic local heating services. To 
minimize greenhouse gas emissions 
from electricity generation, B.C. 
will increasingly rely on intermittent 
renewables such as wind and small 
hydro facilities.  Th ese technologies, 
when partnered with local 
co-generation solutions 
(simultaneously generating electricity 
and usable heat), can provide the 
desired emissions reductions without 
sacrifi cing reliability and aff ordability, 
but local co-generation requires local 
heating demand.


Community energy systems can 
connect this heat to consumer 
demand, thereby helping to improve 
the reliability of the total energy 
system by reducing dependence on 
long-distance energy corridors and 
by providing a local basis for high-
effi  ciency co-generation; and can 
enable further emissions reductions 
by connecting to local alternative 
energy resources.


Looking ahead, natural gas utilities 
will no longer be focused on 
just delivering natural gas but 
will increasingly be off ering an 
expanded range of energy off erings 
and therefore should be viewed as 
complete energy services delivery 
companies.  


Move Toward Integrated Community Energy Solutions


INTEGRATE COMMUNIT Y ENERGY S YS TEMS


Currently in British 
Columbia


Moving Forward


Victoria’s Dockside Green 
development is targeting 
greenhouse gas neutrality for its 
energy system.  Th e project starts 
with effi  cient building design, 
lighting and appliances to halve its 
energy use.  


Second, heating is provided by a 
community energy system that uses 
local wood residues and that can be 
connected to local solar and waste 
heat resources.


Natural gas is used to underpin the 
system, providing aff ordable and 
reliable backup and peaking heat 
and ensuring that residents get the 
amount of heat that they want, 
when they want it.


Better Than - 
Emissions
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Integrate Community Energy Systems


To advance community energy 
systems we recommend that:


• B.C. supports investment in 
 integrated community energy 
 systems, and


• B.C. encourages regulated natural 
 gas utilities to invest in integrated 
 community energy systems.


Regulated natural gas utilities will 
apply their operational and fi nancial 
capacity to connect alternative 
energy solutions at the community 
level.  Th ey also provide security in 
sharing the risks, providing customer 
support and have proved to be a 
viable medium for the introduction 
of new technologies. Priority should 
be given to cogeneration systems 
that provide heat and local electricity 
generation and systems that use local 
waste energy sources, such as waste 
heat and biomass, in combination 
with natural gas peaking and backup 
supply to reduce emissions while 
providing reliable and aff ordable 
energy services.


Recommendations
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British Columbia’s Energy Flow


BRITISH COLUMBIA’S ENERGY FLOW











Canadian Gas Association
 Sparks st., Suite 


Ottawa, ON
KR S


Tel: --
Fax: --


www.cga.ca








B.C. COMMUNITIES COMMIT TO CARBON NEUTRALITY BY 2012


http://www2.news.gov.bc.ca/news_releases_2005-2009/2007OTP0139-001194.htm[5/28/2009 11:27:18 AM]


Printer-friendly version   
Backgrounder(s) & FactSheet(s): Backgrounder


 


  NEWS  RELEASE  
For Immediate Release
2007OTP0139-001194
Sept. 26, 2007


Office of the Premier
Ministry of Community Services


Union of BC Municipalities
 


B.C. COMMUNITIES COMMIT TO CARBON NEUTRALITY BY 2012
 


VANCOUVER – Local governments from across B.C. signed a Climate Action Charter with the Province and the
Union of BC Municipalities today, committing to a goal of becoming carbon neutral by 2012.
 


“Our government is committed to taking action on climate change and, by working in partnership with local
governments, we will be more effective in reducing our greenhouse gas emissions,” Premier Gordon Campbell said
today, as he joined with UBCM president Brenda Binnie to sign a memorandum of understanding with the goal of
local governments becoming carbon neutral over the next five years. “By signing the BC Climate Action Charter
today, we are taking a key step toward improving the quality of life for our residents and communities tomorrow.”


 
Sixty-two communities signed the Charter during Wednesday’s UBCM session in Vancouver. In addition to a


goal of becoming carbon neutral by 2012, local governments pledged to measure and report on their community’s
greenhouse gas emissions profile and work to create compact, more energy efficient communities. Regional district boards
and municipal councils across the province have been considering adoption of the agreement’s goals over the two
weeks leading up to convention and it is expected more communities will sign on in the coming weeks.


 
“Local governments have provided a fast, positive response to the Premier’s invitation to sign on to the BC


Climate Action Charter,” said Binnie. “The challenges posed by climate change require intergovernmental partnerships
at all levels, so we anticipate many more signatories in the near future.”


 
Carbon neutrality involves measuring the greenhouse gas emissions that come from government operations


such as buildings and fleet vehicles and then reducing those emissions to net zero. Governments achieve carbon
neutrality by reducing emissions where possible, by purchasing carbon offsets to compensate for its greenhouse gas
emissions or by developing projects to offset emissions. Such projects may include converting to energy efficient
buildings and replacing old fleet vehicles and buses with hybrids.


 
UBCM and the provincial government will establish a Joint Provincial-UBCM Green Communities committee


and Green Communities Working Groups to define a range of actions that can affect climate change, build local
government capacity to plan and implement climate change initiatives, support local governments in taking actions to
make their own operations carbon neutral by 2012, and share information to support climate change activities.


 
To view a copy of the BC Climate Action Charter, visit


www.cserv.gov.bc.ca/ministry/docs/climate_action_charter.pdf online.
 


-30-
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Media
contact:


Mike Morton
Office of the Premier
250 213-8218
 


Anne McKinnon
Ministry of Community Services
250 812-4012 (cell)
 


 Paul Taylor
UBCM
250 356-2938
 


For more information on government services or to subscribe to the Province’s news feeds using RSS, visit
the Province’s website at www.gov.bc.ca.
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Canada's Climate Change Plan
Canada’s Climate Change Plan


Background: Canada is the world’s eighth largest greenhouse gas (GHG) emitter. Canada ratified the United Nations
Framework Convention on Climate Change in 1992 and its subsequent Kyoto Protocol in 2002, committing to reduce its
GHG emissions by 6 percent below 1990 levels in 2008-2012. The government projects that the “emissions gap” between
this target and business-as-usual emissions in 2008-20012 at an estimated 270 megatonnes (Mt).


The Canadian and U.S. economies are closely linked, and Canadian industries, particularly in the energy sector, are deeply
concerned that the United States’ withdrawal from Kyoto puts them at a competitive disadvantage. A 2002 national climate
change plan developed by the government of former Prime Minister Jean Chrétien was sharply opposed by many in
industry and by some Canadian provinces. Prime Minister Paul Martin pledged during the 2004 national election campaign
to develop a new plan to meet Canada’s Kyoto target.


The Plan: On April 13, 2005, the government released a new national climate change plan entitled, “Moving Forward on
Climate Change: A Plan for Honouring our Kyoto Commitment.” The plan combines regulatory, negotiated, and incentive-
based approaches. It anticipates mandatory emission intensity caps for major GHG-producing sectors but also relies heavily
on government-funded purchases of emission reductions, both domestically and through the Kyoto Protocol’s market-based
mechanisms. Key elements of the plan include:


The Large Final Emitters System is a mandatory market-based program aiming to reduce emissions 45
Mt below business-as-usual in mining, manufacturing, oil, gas and thermal electricity sectors, which
account for roughly half of national emissions. The cost of compliance is capped at $15 Canadian dollars
(CAD) per tonne of CO2 equivalent. Specifics, including emissions allocation among sectors and companies,


are still to be determined. Companies investing in technological research and development through a new
GHG Technology Investment Fund will be eligible for emission credits (up to 9 Mt total), which can be
used to meet their targets.


In a Memorandum of Understanding with the Auto Sector, auto manufacturers agreed to reduce CO2,


methane, nitrous oxide, and hydroflourocarbon emissions from light duty passenger cars and trucks by 5.3
Mt or 6 percent below business-as-usual by 2010 (in line with a previous government pledge to achieve a
25% efficiency improvement).


Through a new Climate Fund, the government intends to purchase 75-115 Mt of reduction credits a year,
up to 40 percent of the total reduction needed in 2008-2012. Priority will be given to domestic reductions
from farmers, forestry companies, municipalities, and other sources (including Large Final Emitters that do
better than their targets). Purchases will be made on a competitive basis. Reductions also will be purchased
through the Kyoto mechanisms, with safeguards against the purchase of so-called “hot air.” The
government agreed to allocate CAD$1 billion per year over the next 5 years and projects funding of $4
billion-$5 billion 2008-2012.


A new Partnership Fund will support government-to-government agreements at the federal, provincial,
and territorial levels to jointly pursue emission reduction projects, including short and long-term climate
change technology investments and infrastructure development. The government has agreed to allocate
CAD$50 million per year over the next five years and anticipates that funding of CAD$2 billion-$3 billion
could result in 55-85 Mt annual reductions in 2008-2012. 


A quadrupling of the Wind Power Production Incentive will provide CAD$200 million over the next five
to achieve a projected 4,000 MW increase in wind generating capacity. The Renewable Power
Production Incentive will provide CAD$97 million over the next five years to increase capacity from small
hydroelectric, biomass, tidal, and other renewable sources by a projected 1,000 MW. Other incentives
include increasing the capital cost allowance to 50 percent for highly efficient cogeneration equipment and
other renewable technologies. Incentives, tax measures, and related provincial measures are expected to
result in a 15 Mt annual reduction in 2008-2012.
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(i) 


 


OVERVIEW 


 


This Decision is issued concurrently with Commission Order C‐2‐09. 


 


On November 6, 2008, Terasen Gas Inc. (“TGI” or the “Company”) filed an application (the 


“Application”) with the British Columbia Utilities Commission (“BCUC” or the “Commission”) for a 


Certificate of Public Convenience and Necessity (“CPCN”) for the Fraser River Crossing Upgrade 


Project (the “Project”). 


 


Section 1.0 describes the background of the Application, provides a description of the Applicant, 


the Order being sought, an overview of the Project, and the regulatory process which was utilized 


to hear the Application. 


 


Section 2.0 outlines the need for the project and provides a justification for going forward.  This will 


include the background, the standards and the consequences of a major pipeline failure. 


 


Section 3.0 describes each of the methodologies and the alternatives considered with a qualitative 


and economic analysis of each. 


 


Section 4.0 provides a comprehensive description of the Project, the schedule, the team 


requirements, the various permits and approvals required as well as project costs, risks and 


reporting methodology. 


 


Section 5.0 describes the process for public consultation and First Nations issues. 
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1.0  BACKGROUND AND REGULATORY PROCESS 


 


Section 1.0 of this Decision sets out the background of the Application, provides a description of 


the Applicant, the Order being sought, an overview of the Project and the regulatory process which 


was utilized to hear the Application. 


 


1.1  The Applicant 


 


TGI is a company incorporated under the laws of the Province of British Columbia and is a wholly‐


owned subsidiary of Terasen Inc., which in turn is a wholly‐owned subsidiary of Fortis Inc. TGI 


maintains an office and place of business at 16705 Fraser Highway, Surrey, British Columbia, V4N 


0E8. 


 


TGI is the largest natural gas distribution utility in British Columbia.  With over 840,000 customers, 


TGI provides sales and transportation services to residential, commercial and industrial users in 


more than 100 communities in its Inland, Columbia and Lower Mainland (“LM”) service areas.  TGI 


reports it has constructed a system of integrated high, intermediate and low pressure pipelines to 


distribute gas to more than 80 percent of natural gas customers in British Columbia.  In providing 


this distribution service, the Company operates in excess of 38,000 kilometers of natural gas 


transmission and natural gas distribution mains and service lines in the province (Exhibit B‐1, 


pp. 1‐2) 


 


1.2  Order Sought 


 


By letter dated on November 6, 2008, TGI applied to the Commission, pursuant to Section 45 of the 


Utilities Commission Act (the “Act”), for a CPCN to provide upgrades to the existing transmission 


pipeline system which crosses the south arm of the Fraser River.  Specifically TGI seeks approval for 


the following: 
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“Replacement of approximately 1400 m of existing NPS 20 (508 mm) and 1400 m of 
existing NPS 24 (610 mm) outside diameter (“OD”) transmission pressure pipelines, 
both to be installed across the Fraser River using Horizontal Directionally Drilled 
(“HDD”) technology.” 
 
(Exhibit B‐1, p. 1) 


 


In recognition of the importance of minimizing the impact on rates, TGI proposes to: “(i) structure 


the HDD contract as being conditional upon Commission Review and Approval; (ii) schedule the 


project to avoid higher winter prices for HDD, (iii) file a revised control budget accounting for new 


information; and (iv) file with the Commission quarterly project progress reports and a project 


completion report in a form developed in conjunction with Commission staff” (Exhibit B‐1, p. 26). 


 


1.3  Project Overview 


 


The Fraser River South Arm Crossings are currently comprised of two parallel natural gas 


transmission pipelines which were installed in trenches across the river bed.  The smaller, NPS 20 


installed in 1958, and the larger, NPS 24 installed in 1974, cross beneath the South Arm of the 


Fraser River in the area between Richmond and Delta near Tilbury Island which is approximately 5 


Km east of the Massey Tunnel.  The Project, as proposed by TGI, will entail constructing 


approximately 1,400 meters (0.9 mile) of 508 mm (20‐inch) and 610 mm (24‐inch) HDD pipelines 


and will replace existing buried crossings of the same size at the same location.  In doing so TGI 


notes that to complete construction, the temporary shut down of each pipeline will be a 


requirement.  However, TGI also notes that while one pipeline is shut down, the other will have 


sufficient capacity to supply customers during the construction period.  TGI states that the both 


pipeline crossings will be constructed utilizing the existing Right‐of‐Way (“ROW”) for the land and 


river crossings (Exhibit B‐1, pp. 3‐7).  
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TGI states that the expected cost for the Project is $27.3 million in $2008 dollars (based on 


Alternative 1 which has been recommended) with an expected accuracy of ‐15 percent to + 20 


percent (Exhibit B‐1, pp. 25‐26).  TGI stated that it has yet to determine a construction schedule 


citing the need to undertake a tendering process and prepare 2009 and 2010 control budgets to 


determine which is financially the more attractive (Exhibit B‐4, BCUC 2.12.3).  TGI indicated that 


with the present status of preparatory work done, completion of the Project in 2009 is “reasonably 


feasible” (Exhibit B‐4, BCUC 2.12.6). 


 


In justification for the Project TGI states that with the potential for the failure of the two crossings 


with particular attention to failure as a result of a major seismic event and the consequences which 


would result, it has “concluded that the risk associated with these crossings is unacceptable and 


remedial action is required” (Exhibit B‐1, p. 12). 
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1.4  Regulatory Process 


 


By Order G‐173‐08, the Commission ruled that the Application was to be examined by a Written 


Public Hearing process and conducted in accordance with a regulatory timetable.  Intervenors or 


Interested Parties were requested to register with the Commission in writing or by electronic 


submission no later than December 4, 2008.  The Timetable allowed for two rounds of Information 


Requests (“IR”) with the first of these scheduled for December 8, 2008 for the Commission and 


December 11, 2008 for the Intervenors.  The response of TGI to both parties was to be completed 


by December 24, 2008.  The second round of IRs for both the Commission and Intervenors was to 


be completed by January 20, 2009 with the TGI Response scheduled for January 26, 2009.  TGI filed 


its Argument on January 28 with the BC Old Age Pensioners Organization et al. (“BCOAPO”) being 


the only Intervenor to file Argument on February 4, 2009.  TGI filed its Reply on February 11, 2009. 


 


By letter dated February 26, 2009, following the Court of Appeal for British Columbia’s decisions in 


Kwikwetlem First Nation v. British Columbia (Utilities Commission), 2009 BCCA 68 and Carrier 


Sekani Tribal Council v. British Columbia (Utilities Commission), 2009 BCCA 67, where the Court of 


Appeal held that the Commission has a constitutional duty to consider whether the Crown’s 


constitutional duty of consultation and, if necessary, accommodation has been fulfilled with 


respect to the subject matter of the application, the Commission requested “submissions from the 


Applicant and Intervenors on the following issues:  


 
• Does the Crown’s duty to consult and, if necessary, accommodate arise in the 


circumstances of this application;  
 


• If so, what is the scope and content of that duty in this application; and  
 


• If the answer to question 1 is yes, has the Crown’s duty to consult and, if necessary, 
accommodate, been fulfilled in this application”. 


(Exhibit A‐6) 
 


TGI responded by letter dated March 4, 2009 (Exhibit B‐6).  BCOAPO filed its submission by letter 


dated March 9, 2009 (Exhibit C2‐4) and TGI filed its reply submission on March 11, 2009 (Exhibit 


B‐7).  
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2.0  NEED AND PROJECT JUSTIFICATION 


 


2.1  Background 


 


TGI operates two parallel natural gas pipeline crossings of the South Arm of the Fraser River 


between Delta and Richmond.  The pipelines were installed at different times based on demand 


requirements.  The first of these, the Nominal Pipe Size (“NPS”) 20 crossing was completed in 1958 


as an important part of introducing natural gas to the LM in the 1950’s and 1960’s.  As demand 


continued to increase, there was a need for a second pipeline which resulted in the installation of a 


bigger NPS 24 pipeline in 1974 to work in tandem with the existing crossing.  The pipelines are 


described by TGI as “welded steel, weighted with a concrete outer coating, and were installed in 


trenches across the river bed”.  The two pipelines serve the following communities: Richmond, 


Vancouver, North Vancouver City and District, West Vancouver and parts of Burnaby (Exhibit B‐1, p. 


6). 


 


TGI stated that if this Project were not being proposed, the assumed life of the existing pipelines 


would be 60 years which would require the NPS 20 to be replaced in 2018 and the NPS 24 in 2034 


(Exhibit B‐2, p. 61).  However, it points out that there are currently three significant threats to the 


integrity of the pipelines: seismic vulnerability, erosion vulnerability and dyke settlement 


vulnerability.  In combination, the need to mitigate these vulnerabilities is the basis for the TGI 


justification of the Project (Exhibit B‐1, p. 8). 


 


2.1.1  Seismic Vulnerability 


 


TGI states that in the event of a major earthquake both pipelines crossing the South Arm of the 


Fraser River will fail.  It reports that in order to address the concerns with the impact of a major 


seismic event, a review of its pipelines in the LM was undertaken.  In 1994 a report was 


commissioned from Golder Associates Ltd. (“Golder”) which “identified the potential for long‐term 


disruption of the gas supply to large portions of the system, including the Fraser River South Arm 
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Crossing, based on soil liquefaction and lateral spread ground displacement in a major seismic 


event”.  In 1996, Golder conducted an initial evaluation of both of the Fraser River South Arm 


Crossings.  TGI states that the resultant report indicated the existing crossings would very nearly 


meet TGI’s seismic criterion if a number of on‐shore improvements were undertaken.  TGI further 


states that given the lack of certainty associated with this report, it decided to re‐engage Golder to 


conduct seismic analysis and field studies at the site through the period up to and including 2006, 


with the expectation that these studies would provide improved definition of seismic vulnerability 


and lead to identifying options which could potentially alleviate any concerns (Exhibit B‐1, p. 9) 


 


TGI states that the availability of additional geotechnical information, more sophisticated seismic 


modeling and the fact that both of the crossings pass through “soil layers which are susceptible to 


liquefaction” led it to commission Golder to update its previous findings in 2007.  On the basis of 


the study, TGI reports that the Golder report  “concluded that a strong  earthquake will cause 


liquefaction underneath the river bed, leaving the pipelines unsupported and subject to 


comprehensive (buckling) stresses which would likely result in the failure of the pipelines in the 


middle of the river” (Exhibit B‐1, p. 9).  The report goes on to recommend the following: 


 


• using HDD techniques to undertake a full replacement of the NPS 20 pipeline extending 
onshore for 200 meters; and 


• undertake only a limited replacement of the NPS 24 pipeline at the southern bank of the 
river at the east –west offset.  This would include replacing grade X52 pipe (7.1 mm wall 
thickness) with X60 pipe (13.7mm thickness) at the segment which is on‐shore, north of 
the river dyke. 


 
It states that if these measures were implemented it would be “considered to provide a reasonable 


level of assurance that both the NPS 24 and the replacement NPS 20 T.P. pipelines will maintain 


pressure integrity following a severe earthquake” (Exhibit B‐1, Appendix 3, p. 11).  
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TGI states that, recognizing the consequences of a potential failure of the crossings, it arranged for 


an independent review of Golder’s 2007 Report by BGC Engineering Ltd. (“BGC”).  BGC’s Report 


concluded that the methodology utilized by Golder to calculate ground deformations was correct 


and in line with current standard practices (Exhibit B‐1, p. 9).  In addition, it also supported the 


recommendation from the study that the crossing be replaced by HDD.  However, the BGC Report 


raised the concern that undertaking only a limited replacement of the NPS 24 pipeline while 


improving the onshore areas, would leave the offshore segments at a level of risk.  Accordingly, the 


recommendation of BGC was to also replace the NPS 24 pipeline utilizing HDD technology as a 


means of minimizing this risk.  If the HDD option was to be pursued, the Report stated that “as part 


of the detailed design, further site investigation will be necessary within the centre of the Fraser 


River channel to characterize the subsoil where no information currently exists” (Exhibit B‐1, 


Appendix 4, p. 5). 


 


TGI states that it again commissioned Golder in 2008 to update its 2007 work using Geological 


Survey of Canada updates to seismic data and modeling.  In addition, Golder was requested to 


collect soils information from within the river channel and incorporate it.  Golder’s 2008 study 


reports that based on the utilization of 4th generation seismic maps (which were not used in the 


previous study due to their not being available at the time the technical analysis and investigations 


were being summarized), the limited replacement of the NPS 24 pipeline at the southern bank 


which had been recommended in the 2007 study “likely would not provide the seismic 


performance required by Terasen in light of the higher ground motions predicted” (Exhibit B‐1, 


Appendix 5, p. 23; Exhibit B‐2, BCUC 1.9.2).  The use of these maps determined that both pipelines 


are susceptible to pressure integrity loss in the case of seismic events which have the following 


probabilities of occurrence: 


 


• for the NPS 20 Pipeline a 300 ‐ 500 Year Return Period; and 


• for the NPS 24 Pipeline a 500 ‐ 800 Year Return Period. 
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As a result of this, TGI summarizes that neither pipeline currently satisfies its seismic design 


guideline which requires the design of a pipeline to be sufficient to withstand a seismic occurrence 


with a return period of 2,000 years (Exhibit B‐1, pp. 8‐10). 


 


2.1.2  River Erosion Vulnerability 


 


TGI reports that it has conducted regular bathymetric surveys of the effected areas since 1974 with 


additional work being done following high flow events, and that the results of this work has 


identified an ongoing but gradual degradation of the river bed close to the north bank as well as 


the effects in the area between the pipelines as a result of transient river scouring to a depth of 4.0 


m.  Furthermore, it has reported that the north bank of the NPS 20 pipeline has experienced 


erosion resulting in degradation of the bank armoring (supportive information is from aerial 


photographic records).  At greatest risk, states TGI, is the NPS 20 crossing which was installed at a 


significantly shallower depth than the NPS 24 crossing which was installed at a later date.  To 


mitigate the fact that the depth of cover over the NPS 20 pipeline is significantly less than the 


anticipated depths of a river scour following a 1 in 200 year flood event, TGI reports that in 2002 it 


installed scour protection blankets over both pipelines at the north bank.  In spite of this being 


done, the company states that “if the NPS 20 is not replaced, it is evident that on‐going monitoring, 


analysis and mitigation measures will be required in order to reduce the risk of failure due to 


erosion” (Exhibit B‐1, pp. 10‐11). 


 


2.1.3  Dike Settlement Vulnerability 


 


TGI states that since the dikes on both the north and south sides of the river have been 


constructed, both pipelines have been subjected to increased but nonetheless acceptable stress 


levels due to differential settlement.  It notes that the dike on the north bank does not meet the 


provincial flood protection standard of a 1 in 200 year flood event and, as a result, must be raised 


another .65 meters above its current height.  TGI states that if this is achieved by augmenting the 


current structure with additional fill, it expects the impact on differential settlement to be such  
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that the stress level allowed by its operating policies and the Canadian Pipeline System Standard 


will be exceeded (Exhibit B‐1, p.11).  


 


2.2  Standards 


 


TGI states the Canadian Pipeline System Standard CSA Z662 has a requirement that an element of 


the criteria for design of any oil or gas pipeline is the anticipated seismic loading.  Consistent with 


this standard, with industry practice and with its own seismic design guidelines, TGI requires that 


pipeline design be capable of withstanding the seismic loading which may be anticipated in the 


event of a seismic event with a return period of 2,000 years.  This, in effect converts to a probability 


of being exceeded to 2.5 percent over 50 years.  It further reports that it has employed this design 


criterion since 1996 and that it is in keeping with that which is currently used by other utilities 


(Exhibit B‐1, p. 8). 


 


TGI provided the following examples of seismic criteria which are employed by other utilities on the 


West Coast: 


 


• BC Transmission Corp capital plan filings with the Commission cite a seismic risk 
criterion of 2 percent probability of exceedance in 50 years; 


• Metro Vancouver has advised TGI that it uses the 2,475 return period as per the 
National Building Code of Canada 2005 and is in the process of updating its standard to 
the new code; 


• Spectra Energy Transmission advises that if it were to design any new major assets in 
the region, it would use asset‐specific and site‐specific risk analysis; 


• the National Energy Board’s 2000 decision on the proposed Georgia Strait Crossing 
(“GSX”) required the proponents to revise their design criterion from a 10 percent 
probability of exceedance in 50 years to a 2 percent probability of exceedance in 50 
years; and 


• both Pacific Gas and Electric Company and Southern California Gas Company guidelines, 
which are referenced in California and Oregon utility regulations, refer to the same 
seismic design guidelines as does TGI’s design standard.  Those guidelines do not  
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  mandate specific criteria, but do make reference to the use of International Building 
Code seismic hazard maps for a 2% probability of exceedance in 50 years.” 


(Exhibit B‐2, BCUC 1.2) 
 


TGI further explained that it is common for utilities to select a given seismic design criteria based 


upon a specific risk analysis of a given site.  Its interpretation of the above information is that a 


2,475 year return period can be considered typical.  TGI has chosen this design criterion for this 


critical crossing (Exhibit B‐2, BCUC 1.1). 


 


2.3  Consequences of a Seismic Event Causing Major Pipeline Failure 


 


TGI states that in a normal, above freezing winter year as is typically experienced in the Project 


area, a major failure of both crossings would leave 117,000 of its customers isolated with no gas 


supply alternatives (based on 50 percent design load).  This would affect a wide variety of customer 


groups (commercial, government, and residential) including the following: 


 


• stores and restaurants; 


• schools and educational facilities; 


• large and small commercial and industrial businesses; 


• retail stores and restaurants; and 


• residential customers resulting in 300,000 residents having no access to gas services. 


 


TGI further states that under design conditions the total number of customers impacted would be 


closer to 200,000, and that in either instance the impact would be very severe not only to 


businesses, industries and residents but, even more importantly, to facilities which would be relied 


upon to provide services, food and accommodation in the event of such an occurrence (Exhibit B‐1, 


pp. 11‐12). 
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If such a failure were to occur, TGI estimates that a best case scenario would be for restoration to 


occur six to twelve months later and only if the required level of resources and assistance were 


available.  Furthermore, it anticipates the circumstances associated with a post earthquake 


environment would result in a reconstruction of a replacement pipeline costing significantly more.  


In addition, TGI estimates that the re‐light costs alone would amount to $12 million and will take 


additional months to accomplish.  TGI states that the Fraser River Crossing is unlike others which 


may occur in more accessible or repairable parts of the system and points out the integrity of the 


system is a critical factor in minimizing the impact of a gas supply interruption to the effected parts 


of the LM (Exhibit B‐1, p. 12). 


 


TGI submits that completion of the Project as outlined in the Application will provide solutions to 


the three major threats to the integrity of the existing pipeline crossings; seismic vulnerability, river 


erosion and dike settlement.  The Company states that the consequences of pipeline failure are 


significant with the customer base being isolated for a long period of time and restoration taking 


six months to a year at best.  Finally, TGI submits that because of the knowledge of a probable 


failure in the event of a significant seismic occurrence and the impact this will likely have, it would 


be imprudent to fail to undertake or defer the replacement of one or both of the existing crossings 


(TGI Argument, pp. 3‐5). 


 


BCOAPO makes note of the work done by TGI to explain and support the need for replacement of 


the two pipelines crossing the South Arm of the Fraser River.  In addition, it further notes the 


potential impact of a pipeline failure on the significant customer base as is outlined by TGI in its 


evidence (BCOAPO Submission, pp. 1‐3).  Given this background, BCOAPO indicates that its position 


is that TGI demonstrated judgment in its evaluation of the options as well as in the determination 


of the criterion for a return period and positioning of the pipe.  In keeping with the evidence 


provided by TGI which includes the reports prepared by independent engineering firms, BCOAPO 


states it “has no basis to dispute TGI’s determination that (i) this project is non‐discretionary and 


(ii) the alternative proposed is in the public interest” (BCOAPO Submission, pp. 3‐4). 
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3.0  ALTERNATIVES EXAMINED 


 


This Section describes the methodologies and the alternatives examined by TGI and its analysis and 


comparison thereof. 


 


TGI states that it considered a number of alternatives both in terms of methodology and location to 


address its concerns with the two crossings.  TGI addresses methodology and states that it 


identified five potential methodologies to remediate the crossing of the Fraser River. 


 


3.1  Reinforcement of System Back‐Feeds 


 


TGI states that reinforcement of existing back‐feeds would involve looping the transmission system 


from Surrey to Coquitlam, the addition of large‐diameter intermediate pressure pipelines across 


Coquitlam and Burnaby, and the abandonment of major existing assets.  TGI states that it judged 


this option to be significantly more costly than replacing both crossings, and rejected it without 


preparing a detailed cost estimate (Exhibit B‐1, p.13). 


 


3.2  Ground Consolidation and Replacement with Higher Strength Pipe 


 


TGI states that it could improve the existing crossings by using ground consolidation, combined 


with higher strength pipe replacement, but that this methodology would not adequately reduce 


the vulnerability of both crossings to failure caused by seismically induced soil liquefaction, 


subsequent pipe movement, or failure under the river bed, nor would it mitigate the on‐going river 


erosion or dike settlement concerns.  TGI states that it ruled the methodology out on this basis 


without preparing detailed cost estimates (Exhibit B‐1, p.13). 
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3.3  Aerial Crossing 


 


TGI states that it also considered aerial crossings to replace one or both river crossings, and that 


while this methodology would address concerns associated with seismic events, erosion and dike 


improvements, and avoid environmental concerns associated with trenching, it would require the 


crossing to span the entire distance impacted by any potential soil liquefaction and consequently 


would require a massive structure spanning over 1,400m and built sufficiently high to permit 


ocean‐going ships to pass underneath it. TGI also notes that this methodology would involve 


substantial land use impacts at both ends, including construction of the north bridge tower within 


an existing industrial park, new ROW, and conflicts with existing pipelines.  This would have 


significant permitting and implementation difficulties with adverse stakeholder impacts.  TGI states 


that it judged this option to be significantly more costly than replacing both crossings, and rejected 


it without preparing a detailed cost estimate (Exhibit B‐1, pp.13‐14). 


 


3.4  Open Cutting of the River Bed (Trenching) 


 


TGI states that it ruled out open cut trenching in a large river such as the Fraser as the technology 


presents significant logistical challenges and is now generally considered unacceptable to federal 


and provincial agencies, given the availability of HDD technology.  In addition, it states that it 


considered trenching impractical to reach the soil depth needed to address the seismic design 


requirements, and as a result did not prepare cost assessments of this option (Exhibit B‐1, p.14). 


 


3.5  Horizontal Directional Drilling 


 


TGI concludes that utilizing HDD for new pipeline installation was determined to be the best 


upgrade choice on the basis of cost, low environmental impact and the ability to mitigate all 


seismic, river scour, and dike improvement concerns (Exhibit B‐1, pp.13‐14). 


TGI stated that HDD is a common method for replacing river crossings and that since 1991 it has 


utilized HDD on 26 major water crossings, and performed engineering studies on many more 


(Exhibit B‐2, BCUC 1.17.1). 
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3.6  HDD Alternatives Considered 


 


TGI states that it examined four HDD replacement alternatives in detail as follows: 


 


1) replacement of both the NPS 20 and NPS 24 crossings; 


2) replacement of the NPS 24 crossing with a new NPS 24; 


3) replacement of the NPS 20 crossing with a new NPS 20; and 


4) replacement of the NPS 20 from Tilbury Gate to Nelson Gate with a new NPS 30 


 


TGI reviews the four alternatives as follows: 


 


Alternative 1 


 


TGI states that Alternative 1 comprises the replacement of both the NPS 20 and NPS 24 crossings 


with new NPS 20 and NPS 24 crossings using HDD, and tying them into the existing pipelines on 


either side of the river (Exhibit B‐1, p. 15). 


 


TGI summarizes its conclusions from its review of Alternative 1, and states that it is the only 


alternative which fully resolves all issues, both current and future (post‐earthquake).  Alternative 1 


resolves seismic and river scour issues, and mitigates current and future problems related to dike 


improvement and ongoing settlement, maintains pipeline capacity and operating flexibility, 


improves system reliability and avoids additional maintenance associated with other alternatives, 


such as bathymetric surveys and possible requirement to install rock blanket scour protection.  It 


also avoids future emergency response and pipeline reconstruction in potentially adverse post‐


earthquake conditions and difficult terrain.  These latter issues, which would arise if both lines are 


not replaced, potentially create substantial extra burdens on both TGI and the region in the event 


of a strong earthquake (Exhibit B‐1, p.21). 
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Alternative 2 


 


TGI states that Alternative 2 comprises the installation of a new NPS 24 crossing using HDD, tying 


into the existing NPS 24 pipeline on either side of the river, abandoning the existing NPS 24 


crossing, and operating and maintaining NPS 20 as per current practice until it either reaches the 


end of its life or fails in a seismic event and is then replaced (Exhibit B‐1, p. 16).  


 


TGI summarizes its conclusions from its review of Alternative 2, and states that it is considered 


unacceptable due to the significant vulnerability of the remaining NPS 20 to river scour, greater 


seismic vulnerability of NPS 20, and the added requirement to mitigate the effects of dike 


improvements and ongoing dike settlement on the remaining NPS 20.  The NPS 20 pipeline does 


not meet TGI seismic or flood design criteria.  In addition, a new NPS 24 alone will not fully meet 


winter capacity requirements throughout the planning period.  TGI therefore considers 


Alternative 2 to carry an unacceptable level of long‐term risk (Exhibit B‐1, p. 21). 


 


Alternative 3 


 


TGI states that Alternative 3 comprises the replacement of the NPS 20 crossing with a new NPS 20 


crossing by installing a new NPS 20 crossing using HDD, tying into the existing NPS 20 pipeline on 


either side of the river, abandoning the existing NPS 20 crossing, operating and maintaining NPS 24 


as per current practice until it either reaches the end of its life or fails in a seismic event and is then 


replaced (Exhibit B‐1, p. 17).  


 


TGI summarizes its conclusions from its review of Alternative 3, and states that it is the option with 


lowest initial cost, and would replace the one pipeline most vulnerable to erosion and earthquakes.  


However TGI states that NPS 20 alone is well short of capacity to meet future winter loads, and that 


prolonged loss of NPS 24’s capacity following a strong earthquake will be unacceptable at a time 


when the LM will depend on natural gas supply for regional economic recovery.  That situation 


would necessitate immediate replacement of the failed NPS 24 pipeline  
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during the most adverse of circumstances, which would greatly compound the other challenges 


that TGI will face in the aftermath of a strong earthquake. 


 


TGI concludes that Alternative 3 will not address the seismic vulnerability of the NPS 24 pipeline, 


which does not meet its seismic design criterion and that it will not mitigate the effects of dike 


improvements and ongoing dike settlement on the remaining NPS 24.  TGI therefore considers 


Alternative 3 to carry an unacceptable level of long‐term risk (Exhibit B‐1, pp. 21‐22). 


 


Alternative 4 


 


TGI states that Alternative 4 comprises the replacement of the NPS 20 Crossing with a new NPS 30 


Crossing extending from Tilbury Gate Station to Nelson Gate Station by installing a new NPS 30 


crossing using HDD, abandoning the existing NPS 20 crossing in place, removing the existing on‐


land NPS 20 pipeline segments which extend from the crossing to existing facilities at Tilbury Gate 


Station to the south and Nelson Gate Station to the north, and replacing those segments with NPS 


30.  In addition this alternative comprises reconfiguring both existing gate stations at Tilbury and 


Nelson in order to accommodate the NPS 30 pipeline and abandonment of the NPS 20, installing 


additional facilities for internal inspection of the NPS 30, maintaining the existing NPS 24 pipeline 


and crossing in service to provide operating flexibility until it either reaches the end of its service 


life or ruptures upon the occurrence of a seismic event and is subsequently being replaced. 


The total length of transmission system replacement in this alternative is 2.8 km, including 1.3 km 


of additional open trench pipeline installation. 


 


TGI states that the advantages of Alternative 4 are that a new NPS 30 fully complies with all TGI 


standards, and that the crossing can meet gas demand requirements for the planning period after a 


strong earthquake in the event the NPS 24 fails (Exhibit B‐1, p. 17). 


 


TGI summarizes its conclusions from its review of Alternative 4, and states that, while it would 


ensure capacity and security of supply following a strong earthquake, it has greater potential for 


disruption to stakeholders due to the greater physical length of the project 
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work.  Furthermore, Alternative 4 requires that the vulnerabilities, mitigation and emergency 


response issues associated with the existing NPS 24 be accepted in return for retaining a second 


pipeline at this critical crossing to retain operating security and flexibility.  Finally, TGI states that 


there is no cost or operating advantage for choosing Alternative 4 over Alternative 1 (Exhibit B‐1, 


p. 22). 


 


3.7  Cost Comparison 


 


TGI sets out the estimated capital costs of the four alternatives: 


 


 
(Exhibit B‐1, Appendix 13) 
 


 


TGI stated that the ‐15 percent +20 percent cost accuracy for each Alternative in Table 5.1 was the 


overall range for the total project cost.  The ‐15 percent +20 percent cost accuracy was not chosen, 


but rather represented the net result of the accuracy of the available information at the time of  
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preparation.  Since the same base information and project plan was utilized for each of the 


Alternatives, the same interval range was the outcome (Exhibit B‐3, BCOAPO 1.3.1). 


 


TGI also stated that it “believes the cost estimates provided in the Application are within an 


acceptable accuracy range to be able to compare between alternatives and for stakeholders and 


the Commission to understand the relative impact on ratepayers” (Exhibit B‐5, BCUC 2.12.7). 


 


TGI states that the contemporaneous installation of two new crossings is considerably less costly 


than would be the case with separate mobilizations, and it calculates that it would capture savings 


of at least $6 million by constructing both crossings at once, compared with replacing one now and 


the second at some later date. 


 


In addition, TGI states that replacing both crossings during one contractor mobilization will reduce 


future siting and permitting risk.  TGI also recognizes that there will continued development in the 


area on both sides of the river and therefore gaining approvals and access to the ROW and 


temporary construction space in the future will become increasing more difficult and could add 


significantly to costs of doing the second replacement (Exhibit B‐1, p. 21). 


 


In addition TGI calculates the impact of its Application on its per GJ cost of service in the years 2010 


to 2029 to be $0.014/GJ in 2010 declining to $0.011/GJ in 2029 (Exhibit B‐1, Appendix 12). 


 


3.8  Non‐Financial Evaluation 


 


In response to a Commission IR to provide a schedule that compared Alternatives 1 through 4 (plus 


Alternative 4 using a NPS 36 inch crossing which was dubbed Alternative 5), TGI performed a non‐


financial comparison of the alternatives, using the following criteria: 


 


1) vulnerability, which took into account potential for pipeline failure due to external hazards 
(seismic event, river erosion, soil settlement (dike improvements)); 
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2) safety concerns, which took into account into account the risk to the public in the event of a 
pipeline failure and the risk to TGI with respect to any scheduled maintenance or 
emergency repair work required; 


3) environmental, which considered the level of impact during construction and post 
construction pipeline operations the alternatives have on the surrounding environment 
including off‐shore activities, environmentally sensitive areas and agricultural land; 


4) effect on property, which took into account the effect that the construction activities will 
have on any surrounding land owners, such as loss of business and land use restrictions; 


5) First Nations, which considered the effect of the project on the cultural values, economic 
well being and quality of life of First Nations citizens; 


6) operational flexibility, which considered the availability of a second pipeline crossing for 
O&M or emergency requirements; and 


7) post‐earthquake gas load capacity, which considered the ability to meet gas demand within 
the 20‐year planning period, immediately following a strong seismic event (in which the 
pre‐existing pipelines would fail). 


 


Non financial evaluation Table 


 
  (Exhibit B‐2, BCUC 1.11.1) 
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TGI submits that “after considering both financial and non‐financial factors such as safety concerns, 


environmental and property impact, operational flexibility, and ability to meet post‐earthquake 


demands, replacement of both the NPS 20 and NPS 24 crossings with new NPS 20 and NPS 24 


crossings (i.e. Alternative 1) emerges as the best Alternative” (TGI Argument, para. 15) and 


“although Alternatives 2 and 3 have lower capital cost estimates, the non‐financial ranking matrix 


identifies Alternative 1 as having the highest overall ranking, by a considerable margin” (TGI 


Argument, para. 23).  


 


3.9  Economic Analysis 


 


In response to BCUC 1.18.1 requesting an economic analysis (in fully functioning Excel spreadsheet 


format) of the 4 HDD alternatives considered and a “status quo” scenario, TGI performed a 


discounted cost of service analysis comparing the status quo with the four alternatives (Exhibit B‐2, 


BCUC 1.18.1).  In response to BCUC 2.11.1 TGI performed an analysis comparing the incremental 


cash flows of the four alternatives with the cash flow of the status quo (Exhibit B‐4, BCUC 2.11.1). 


 


3.10  Discounted Cost of Service Analysis 


 


TGI stated that in order to respond to the IR it had assumed that the end of the useful life for each 


crossing was 60 years, and that in the absence of this Project the NPS 20 would otherwise be 


replaced in 2018, and the NPS 24 replaced 16 years later in 2034, and stressed that this was an 


assumption for the purpose of this response only to demonstrate the financial impact of deferring 


the replacement of the one or both crossings.  TGI provided the following Table which set out the 


Present Value (“PV”) of the cost of service of each alternative compared to the status quo: 
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  (Exhibit B‐2, BCUC 1.18.1) 
 
 


This was not responsive to BCUC 1.18.1, and required a second analysis, described below: 


 


3.11  Incremental Cash Flow Analysis 


 


TGI provided the following Table which set out the Present Value (“PV”) of the cost of service of 


each alternative compared to the status quo: 


 


 


 


In addition, TGI was asked to discount the throughput volumes and to divide the difference 


between the PV of the Status Quo and its chosen alternative by the discounted throughput to 


ascertain the levelized difference which it calculated to be four hundreds of one cent per GJ.  TGI 


stated that in order to perform this analysis it: 
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• included O&M cost differences, though minor, in the analysis which related to river bed 
inspections;  


• assumed, for the purposes of the 50‐year analysis, zero terminal values for the pipeline 
assets; 


• assumed the discount rate to be the nominal after tax Weighted Average Cost of Capital 
(“WACC”), using for the cost of debt and Return on Equity the 2009 approved rates of 
6.72 percent and 8.47 percent, respectively; and 


• assumed the corporate tax rate declined from the current 30 percent to 26 percent 
through 2012 and remained constant thereafter, which caused the after tax WACC to 
increase from 6.02 percent to 6.20 percent during that period and to remain at 6.20 
percent thereafter. 


  (Exhibit B‐4, BCUC 2.11.1) 


 
 
TGI comments on the Commissions request in BCUC 2.11.1 that it comment on the suggestion that 


this project is an investment in “earthquake insurance”, and submits that “this suggestion implies 


that economic considerations should outweigh reliability and safety considerations in the 


assessment of this Project, an implication with which TGI disagrees.  TGI, like all public utilities, is 


under a statutory duty to provide and maintain its property and equipment in a condition to enable 


it to provide service to the public that the Commission considers is in all respects adequate, safe, 


efficient, just and reasonable.  All system maintenance expenditures must be assessed with regard 


to the safety and reliability benefits obtained against the cost of performing that maintenance at 


the present time.  There will be projects where cost savings can be achieved through the deferral of 


some or the entire project without risking reliability in any meaningful way, or without potentially 


adversely affecting a significant number of customers.  In such cases, it might well be appropriate 


to rely primarily on an economic analysis to consider deferring some or all of the work.  TGI 


respectfully submits that this is not one of those projects.  With the knowledge of a probable failure 


upon a significant seismic event, and the potentially significant ramifications outlined in the 


Application and summarized above, TGI respectfully submits that it would be imprudent not to 


undertake the Project, or to significantly defer the replacement of one or both of the existing 


crossings for monetary benefits of the magnitude anticipated relative to the preferred Alternative” 


(TGI Argument, para. 11).
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TGI submits that “Alternative 1, replacing both existing pipelines with new NPS 20 and NPS 24 


crossings, is the only Alternative which fully resolves all three identified risks to the pipelines.  This 


Alternative thus improves system reliability, and avoids additional maintenance associated with 


other Alternatives.  It also avoids future emergency response and pipeline reconstruction in 


potential adverse post‐earthquake conditions.  These conditions, which could arise if both lines are 


not replaced, potentially create substantial extra burdens on both TGI and the region in the event 


of a strong earthquake” (TGI Argument, para. 17), and points to the non‐financial ranking matrix 


which “identifies Alternative 1 as having the highest overall ranking, by a considerable margin” (TGI 


Argument, para. 25).  


 


BCOAPO submits that TGI’s evidence is that of the four HDD alternatives considered, only 


Alternative 1 (replacing both pipes) addresses seismic, erosion, and dike settlement vulnerabilities, 


and that, “given the evidentiary basis provided by TGI, including reports by independent 


engineering firms, BCOAPO has no basis to dispute TGI’s determination that (i) this project is non‐


discretionary and (ii) the alternative proposed is in the public interest” (BCOAPO Argument, 


paras. 7, 14). 
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4.0  PROJECT DESCRIPTION, COSTS AND RISK 


 


This section reviews TGI’s selected alternative, its schedule, the team TGI has assembled to execute 


the Project, any permits or approvals required, the Project’s cost estimate, the Project’s risks and 


TGI’s proposed reporting format. 


 


4.1  Description of Project 


 


TGI states that it is applying to replace its existing NPS 20 and NPS 24 transmission pipelines across 


the South Arm of the Fraser River with new NPS 20 and NPS 24 lines installed using HDD.  The two 


new crossings, each approximately 1,400 m in length, will be constructed within the existing ROW, 


both on land and across the river at depths significantly below the existing crossings.  The 


construction will require the temporary shut down of each pipeline while it is being replaced; 


however, the other pipeline will have sufficient capacity during the construction period to supply 


downstream customers (Exhibit B‐1, p. 7). 


 


TGI sates that the methodology requires temporary “set‐up” areas on both sides of the proposed 


crossing.  On the entry side, a drilling machine is positioned.  This machine, using GPS guidance 


technology, first drills a small diameter pilot hole between the entry and exit points.  This is 


followed by a second drilling process which enlarges the pilot hole to a diameter larger than the 


pipeline to be installed. 


 


On the opposite side of the proposed crossing (the exit point) a pipe “lay‐up” area is required.  The 


space requirements on this side are considerably larger since this area is used to weld together the 


pipe for the eventual crossing.  The drilling machine is then used to pull the pipe through the 


previously enlarged hole. 


 


The final step involves “tie‐ins” to the existing pipeline upstream and downstream of the entry and 


exit points (Exhibit B‐1, p. 23). 
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4.2  Project Schedule 


 


TGI states that the Project will be undertaken from 2008 to early 2010 with specific activities and 


durations as follows: 


 


 
 


TGI states that the current schedule assumes that construction will occur in 2009, however the 


Project team has allowed for 2010 construction if following evaluation of tenders for the HDD work 


it is determined to be more cost effective (Exhibit B‐1, p. 27). 


 


TGI stated that it expects to make the decision in May 2009 whether to complete the Project in 


2009 or delay it to 2010, predicated on evaluation of construction tenders, and determination of 


revised cost estimates for both [schedule] options.  At that time TGI will also evaluate risks to the 


permitting process and completion of working space agreements, to assess the probability of 


meeting schedule deadlines before proceeding (Exhibit B‐4, BCUC 2.12.5). 


 


In a response to a Commission IR issued in January 2009, TGI stated that “based on the present 


status of design, procurement, stake‐holder negotiations, and permitting, TGI believes that project 


completion in 2009 is reasonably feasible.”  TGI stated that the choice of a 2010 in‐service date 


would depend on a number of factors: 


 


• bid price, which would only be ascertained by tendering both options; 
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• contractor capability, since obtaining a contractor with proven operators and 
supervision is central to minimizing completion risk for this highly specialized work, and 
only by tendering both options can the most advantageous bids be determined; 


• TGI’s Project team, which is staffed and currently has very good momentum, and where 
delay into 2010 would require the team to re‐orient and would also bring a greater risk 
of turnover for internal resources and consultants; 


• permitting and landowner agreements, where a 2010 schedule offers some additional 
time for negotiations, but TGI would not expect any net benefits to be significant; 


• tie‐ins, where a 2010 schedule offers more flexibility and avoids potential delay of the 
tie‐ins, as might occur in extended cold weather during winter 2009;and 


• pipeline integrity issues, where a 2010 schedule would extend the risk of pipeline failure 
from a seismic event for nine extra months, expose the crossings to scouring from one 
additional spring freshet and extend the risk of possibly requiring additional temporary 
mitigation efforts to minimize soil loads and accommodate dike requirements. 


  (Exhibit B‐4, BCUC 2.12.6) 
 


4.3  Project Team 


 


TGI provides the following organization chart that it proposes to manage the Project: 
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(Exhibit B‐1, p. 35) 


 
TGI states that its in‐house engineering resources will be utilized for the design of the land‐based 


pipelines and tie‐ins, while the specialized services required for environmental management, 


geotechnical investigation and analysis, HDD pipe and profile design, and construction inspection 


will be contracted to individuals and companies possessing the demonstrated skills and experience 


to complete the work.  These individuals and companies will be expected to ensure that public and 


worker safety, quality workmanship and environmental compliance are maintained throughout this 


Project. 


 


TGI states that its operating personnel will ensure that all facilities are efficiently placed into 


operation upon completion of construction, and conform to TGI standards and industry practices 


(Exhibit B‐1, p. 35). 
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4.4  Permits and Approvals 


 


TGI attaches a report dated September 16, 2008 from Dillon Consulting Limited (“Dillon”) whom it 


retained to provide environmental consulting services, which addresses permitting issues, including 


agency consultation and timing windows (Exhibit B‐1, Appendix 8). 


 


4.5  Design, Construction and Operations 


 


TGI states that the design, construction and operation of the subject river crossing pipelines are 


subject to the British Columbia Pipeline Act and Regulations, and fall under the jurisdiction of the 


Oil and Gas Commission (“OGC”).  Design, construction and operating approvals for the Project 


have been discussed with the OGC, and these will be obtained as required (Exhibit B‐1, p. 34). 


 


TGI stated that it anticipated that the permitting for the proposed HDD river crossings would follow 


existing and routine permit application processes, and that it has not identified regulatory 


permitting processes for the Project that would require an extended timeline.  In the event that 


predecessor activities such as receipt of permits have not been completed by July 2009 or later, 


and if consequently TGI forecasted that achieving a November 1, 2009 in‐service milestone for both 


pipelines was unlikely to occur, and that adverse impacts could be mitigated, TGI stated that it 


would defer the construction phase to start on, or about, May 2010 (Exhibit B‐2, BCUC 1.19.1). 


 


4.6  Site Rezoning and Land Rights Purchase 


 


TGI states that site rezoning is not required for the Project, since the new pipelines will be wholly 


installed within its existing ROW, and additional temporary working space will be negotiated as 


required with the land owners.  TGI states that it has completed preliminary discussions with land 


owners regarding temporary working space (Exhibit B‐1, p. 34). 
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4.7  Water Crossing 


 


TGI states that all waters classified as fish habitat are protected by the federal Fisheries Act, which 


is administered by the Department of Fisheries and Oceans (“DFO”).  TGI states that it will apply to 


DFO to determine whether the activities associated with the Project should also be referred to 


Fraser River Estuary Management Program (“FREMP”) for project review.  TGI states that it has 


held preliminary discussions with DFO and FREMP, and that it expects the Project will receive a 


favourable review, given that no work is expected to occur within fish habitat; i.e. “no‐net loss” of 


fish habitat can be achieved (Exhibit B‐1, p. 34). 


 


Dillon advises TGI that the timeline for DFO review and potential referral of HDD activities to 


FREMP is expected to be relatively brief (i.e., 30 to 60 days).  Review and approval timelines for the 


terrestrial based works (i.e., drill string lay‐down) will vary depending on the degree of impact (if 


any) to environmentally‐sensitive areas within the Project Area (Exhibit B‐1, Appendix 8, p. 11). 


 


TGI states that it will be required to notify Fraser River Port Authority (“FRPA”) for the Project, and 


that it expects FRPA to process the notification via its “Track 1” process given that the Project’s 


activities are of a predictable nature with little or no impact (Exhibit B‐1, p. 34). 


 


Dillon advises TGI that FREMP uses a two‐track process to review projects in the Fraser River 


Estuary, with Track 1 projects being dealt with by FRPA (as above), while Track 2 projects (projects 


of a more complex nature with potential impacts) are reviewed by FREMP’s environmental review 


committee and typically take 30‐days to complete (depending on project complexity). 


 


In the event that FREMP receives the notification (triggered by either FRPA or DFO), and provided 


there is no significant disturbance to near shore or foreshore areas of the Fraser River, Dillon 


advises that it is likely that it will require a list of Best Management Practices  be applied to the 


proposed HDD works (Exhibit B‐1, Appendix 8, p. 11). 
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TGI states that an approval submission to Transport Canada (Navigable Waters Protection Division) 


will likewise be required for this project (Exhibit B‐1, p. 34).Dillon Consulting anticipates that the 


timeline for project review will be less than 45‐days (Exhibit B‐1, Appendix 8, p. 11). 


 


Dillon Consulting advises TGI that an application for approval under Section 9 of the provincial 


Water Act must be submitted to the OGC which had indicated that the “project review would be 


brief (i.e., 30 days) given the low‐risk nature of the proposed activities” (Exhibit B‐1, Appendix 8, 


p. 11). 


 


Dillon Consulting advises TGI that the Project will also be subject to consideration under the 


provincial Wildlife Act, section 34 of which prohibits the disturbance of nests that are occupied by 


birds, eggs or fledglings during the bird nesting window (April 1 to July 31 in the LM).  If drill string 


or reservoir pit construction is proposed for this window and there is a potential to disturb bird 


nesting habitat as a result, assessment of impacted vegetation will be required immediately prior 


to initiation of works (Exhibit B‐1, Appendix 8, p.11). 


 


4.8  Capital Cost 


 


TGI states that the total capital cost of the project is estimated to be approximately $27.3 million 


($2008) based on preliminary project definition and design with the individual cost elements 


consisting of historical costs, non‐binding quotations and projections.  The expected accuracy of the 


cost estimate is ‐15 percent to +20 percent. 
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TGI sets out the cost elements as follows: 


 


 
 
 


TGI points out that all capital cost estimates are based on an in‐service date of November 2009 and 


include all engineering, procurement and construction costs, regulatory and environmental costs, 


and workspace acquisition costs.  The costs of steel pipe were based on a July 2008 quotation and 


are subject to market variation (Exhibit B‐1, pp. 25‐26). 


 


TGI compared the difference between the estimated cost of $9.75 million in its 2008 Resource Plan 


and the Application’s estimate of $27.3 million and attributed it to the following reasons: 


 


• the 2008 Resource Plan was developed in anticipation of achieving the 
recommendations as summarized in the 2007 Golder Report, and assumed replacing the 
NPS 20 crossing only. Subsequent to the preparation of the Resource Plan, and as 
preparatory design work to implement the recommendations, the 2008 Golder Report 
was commissioned. The 2008 Report resulted in a change to the river crossing upgrade 
recommendations and the Application proposes to replace both the NPS 20 and NPS 24, 
based on updated studies and evaluation; and 


• the two cost estimates use different bases with the Application estimate being prepared 
against a preliminary construction plan to meet the Project goals, while the 2008 
Resource Plan estimate used a conceptual description of the scope of work, and failed 
to take into account numerous Project specific items (BCUC 1.15.1). 
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TGI states that its were based on the most recent studies and information available to it and used 


current market prices for the expected contracted construction services, materials, and heavy‐wall 


line pipe.  The HDD contract estimate is based on construction during the spring, summer or fall 


seasons, as construction during the winter is typically 5‐15 percent more costly.  The cost estimates 


include allowances for the rental of workspace and procedures to minimize impacts to local 


businesses. 


 


TGI states that it is “committed to minimizing the rate impact associated with this Project and 


proposes to: (i) structure the HDD contract as being conditional upon Commission review and 


approval; (ii) schedule the project to avoid higher winter prices for HDD, (iii) file a revised control 


budget accounting for new information; and (iv) file with the Commission quarterly project 


progress reports and a project completion report in a form developed in conjunction with 


Commission staff” (Exhibit B‐1, p. 26). 


 


TGI stated that its range of accuracy meant that the likely final cost lay in the $23.1 to $32.8 million 


range ($2008) (Exhibit B‐2, BCUC 1.5.8). 


 


TGI addressed the expected accuracy range of ‐15 percent to +20 percent and stated that its 


contention that the final cost would fall within that range was not based on a cost risk analysis 


(Exhibit B‐2, BCUC 1.5.7), but rather that the ‐15 percent +20 percent cost accuracy was the overall 


range for the total project cost, and was not chosen, but rather represented the net result of the 


accuracy of the available information at the time of preparation (Exhibit B‐3, BCOAPO 1.3.1).  


 


TGI stated that, having developed the estimate by identifying major items of work in the Project 


plan, using non‐binding quotations, historical costs and forecasts with an allowance for as yet 


undefined costs in the major items, it did not include a specific line item for contingency in the 


estimate, as it considered that this would represent “a double accounting of the risk allowance 


within the estimate at this stage.” 
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TGI stated that it proposes to prepare a control estimate with contingency using statistical risk 


analysis techniques following detailed design engineering, material and construction tendering, and 


negotiation of landowner workspace agreements (Exhibit B‐3, BCOAPO 1.2.1). 


 


TGI stated that it could not guarantee that the new budget would be within the ‐15 percent to +20 


percent range since the control budget was, to a significant degree, a function of the HDD contract 


price and the subsequent cost risk analysis (Exhibit B‐4, BCUC 2.12.7). 


 


TGI stated that it has used “range of accuracy” or deterministic cost estimates, as used in this 


Application, for many years, and that the probabilistic method (including range estimation) has also 


been used at TGI, as has a combination of both methods.  The decision of which estimating method 


to use for a particular project was made considering many factors which included: 


 


• whether project uncertainties could be readily identified;  


• how identified uncertainties could be captured in a cost estimate; and  


• whether the project development process required a risk‐based estimating method.  


 


TGI suggested that it was customary for projects to utilize different estimating methods at different 


stages of their lifecycle, such that they may begin with a deterministic estimate, evolve to a 


probabilistic method to capture risk costs and uncertainties, and then revert to deterministic 


estimates for the day to day cost control and project execution (Exhibit B‐4, BCOAPO 2.9.2).  


 


BCOAPO submits that it has begun to see a trend of project costs increasing significantly beyond 


the high case estimates found in the original application (adjusted for inflation). Adding to this 


concern is the dramatic jump in TGI cost estimates for this particular project between June 2008 


($9.75M excluding AFUDC) 16 and November 2008 ($27.3M with a range of ‐15 percent to +20 


percent) (BCOAPO Argument, para. 15). 
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TGI submits in its Reply that BCOAPO's assertion is made without citing any evidence and that 


despite BCOAPO’s perception, “the evidence in this Application demonstrates that actual costs 


incurred by TGI to complete recent projects have been within or below the initial cost estimate 


range, with the exception of the Port Mann HDD project” (TGI Reply, para. 6).  


 


TGI addresses the increase in the Project cost estimates between the estimated cost of $9.75 


million (excluding AFUDC) in the 2008 Resource Plan and the estimate of $27.3 million in the 


Application, pointing out the most significant factor leading to the increase is that the 2008 


Resource Plan estimate was developed based on a previous generation of geotechnical engineering 


knowledge that suggested the replacement of the NPS 20 crossing only, and submitting that “once 


the cost of a second (larger pipe diameter) crossing has been accounted for, the difference 


between the estimates is in fact quite modest” (TGI Reply, para. 7).  


 


4.9  Project risks 


 


TGI identifies the following primary Project risks to cost and schedule, and its strategies for their 


control or mitigation in the following table: 
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TGI observes that for HDD contracts, there will always remain some uncertainty with respect to 


subsurface conditions, but states that it has conducted detailed geotechnical investigations along 


the drill path, and that it expects that the geotechnical baseline report it proposes to give to the 


HDD contractors will reduce the uncertainty regarding subsurface conditions.  TGI states that it will 


attempt to trade off risk for cost in designing procurement documents and will seek to structure 


the tender documents for the HDD contract in such a way as to arrive at an appropriate balance 


between price and the retention of some risk (Exhibit B‐1, p. 28). 


 


TGI cited the Port Mann HDD project as one which exceeded the estimated cost primarily due to 


significant geotechnical challenges that had not been anticipated by the HDD drilling contractor, 


and ensuing litigation with the HDD drilling contractor over contractual responsibility for the 


unanticipated challenges. There will always be some risk of unforeseen conditions on an HDD 


project, although TGI has done extensive geotechnical work on this Project to minimize that 


possibility (Exhibit B‐5, BCOAPO 2.9.3). 


 


TGI discussed the allocation of risk, stating that the unforeseen or variable subsurface risk will be 


shared between it and the HDD contractor by setting out construction specifications that define 


the HDD operational risks that are within and without the contractor’s control.  TGI stated that it 


would share with the HDD contractor those cost risks associated with subsurface conditions which 


are not identified in or can be reasonably inferred from the geotechnical reports, and cited the 


example of encountering seams of gravels or boulders along the drill path which were not 


identified in the subsurface investigations, which would cause a loss of circulation of drilling fluid 


despite the HDD contractor having followed best practices (Exhibit B‐2, BCUC 1.6.2). 


 


TGI stated that the contract with the HDD contractor will: 


 


• require the HDD contract to assume all of the risk for its own equipment reliability, 
personnel competency and any problems caused by its failure to remain within the 
tolerances of the HDD design and specifications; 
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• require TGI and the HDD contractor to jointly manage construction activities and 
operational delays that result in an increased construction schedule beyond the base 
contract schedule, due to unforeseen subsurface conditions; and 


• develop a lump sum arrangement for the base schedule, such that there will be a 
financial incentive for the contractor to effectively complete its work ahead of the time 
specified in the contract.  Beyond the base schedule, the cost risks will be shared by TGI 
and the contractor in the form of tendered operating rates on a shift or day basis, 
consumables and third party expenditures multiplied by the jointly agreed time or 
quantities. 


 


TGI stated that any delays due to unforeseen or variable subsurface conditions are likely to be non‐


routine and with low frequency, observing that, to minimize the risk, it had conducted extensive 


geotechnical investigations and had confidence that the costs above the base HDD contract 


attributable to the unforeseen ground conditions sharing mechanism will not be a significant risk to 


Project costs. 


 


TGI stated that the likely range of sharing and the resulting range of cost exposure to it and its 


ratepayers would be addressed in the cost risk analysis as part of the development of the control 


budget (Exhibit B‐2, BCUC 1.6.2) 


 


TGI addressed the apportionment of unforeseen or variable subsurface risk between it and the 


HDD contractor, stating that it will be evaluated as part of the tender process prior to finalizing the 


HDD contract.  TGI reiterated its belief (i) that a fair apportionment of risks provides appropriate 


incentive to the contractor to manage its resources prudently in order to mitigate cost effectively 


the impact of any unforeseen subsurface risk to the final Project costs, and (ii) that the most 


effective HDD contracting strategy was one that incorporated a pricing strategy that included: 


 


• lump sum components for defined items of work that are in the contractor’s control 
such as mobilization, site security, worksite preparation, drilling, and pipeline testing; 


• unit price components where the specification of the work was fixed, the contractor 
was in control of the work, but the quantity will be variable such as casing installation, 
drilling cuttings disposal, supply of drilling fluids, and supply of granular materials; and 
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• unit price components and set mark ups for jointly agreed upon scope of work changes 
to the base contract for such activities such as to manage any subsurface changes, shut 
downs for adverse weather conditions, and land owner accommodations. 


 


TGI stated that it believed that its proposed HDD contract pricing structure would provide for the 


most cost effective approach for balancing construction risk sharing and project cost (Exhibit B‐2, 


BCUC 1.6.3). 


 


4.10  Control Budget 


 


TGI states its commitment “to minimizing the rate impact associated with this non‐discretionary 


Project.  Therefore, TGI proposes to: (i) structure the HDD contract as being conditional upon 


Commission review and approval; (ii) at the same time, file a revised control budget accounting for 


new information; and (iii) file with the Commission quarterly project progress reports and a project 


completion report in a form developed in conjunction with Commission staff” (Exhibit B‐1, p. 26). 


 


TGI stated that it will complete a cost risk analysis that can be used to determine P10 to P90 


confidence levels at the same time as the development of the control budget, which will 


incorporate new information, including the contractor bid that TGI has selected for the directional 


drill portion of the work.  TGI undertook to include the results of the cost risk analysis and a 


comparison to the current ‐15 percent to +20 percent range with that submission (Exhibit B‐2, 


BCUC 1.5.7). 


 


TGI stated that it expected that the control budget will be within the ‐15 percent to +20 percent 


range, since it has estimated the expected cost range for each line item, and developed an overall 


estimate based on its experience and on the best information currently available.  “However, it is 


not possible for TGI to guarantee that the new budget will be within the ‐15 to +20% range since 


the control budget is, to a significant degree, a function of the HDD contract price and the 


subsequent cost risk analysis.  Nevertheless, TGI believes the cost estimates provided in the 


Application are within an acceptable accuracy range …. for stakeholders and the Commission to 
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understand the relative impact on ratepayers” (Exhibit B‐4, BCUC 2.12.7). 


 


TGI stated that, in preparing the responses to the second round of IRs, it further considered the 


issue, and concluded that a condition that the Commission review and approve the revised control 


budget prior to the project proceeding should only be necessary if the revised estimates exceed the 


current ‐15 percent to +20 percent range of estimates provided in the Application. 


 


TGI proposed the following schedule for the Commission approval process based on a 2009 


construction schedule noting that the HDD contract may be executed prior to filing of the revised 


control budget; however, it will be conditional and the condition will not be waived or fulfilled by 


TGI until the revised control budget has been filed (if within the estimate range) or accepted (if 


above the estimate range).  Likewise, the signing of contracts for materials and land use may be 


completed as those arrangements are put in place, however TGI will endeavour to minimize any 


cost obligations under those agreements until such time the revised control budget is completed.  


Lastly TGI stated that the tendering and evaluation of service and material contracts was 


consuming a significant commitment of resources and expenses, which was why TGI was 


requesting approval of the Project at the earliest practical date. 
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  (Exhibit B‐4, BCUC 2.12.8) 


 
 
TGI stated that it is requesting that the Commission issue final approval to proceed with the Project 


based on the evidence provided in the Application except in the case where the revised control 


budget exceeds the estimate range in this Application.  “TGI has proposed that, in such cases, the 


Commission review and approve the revised control budget.  While Commission review of the 


control budget is not, strictly speaking, necessary, TGI made this proposal to demonstrate good 


faith and add even greater transparency” (Exhibit B‐4, BCUC 2.12.11). 


 


TGI submits “Developing a probable low cost, a most likely cost, an extreme likely high cost, and 


the probability distribution for the materials and construction categories prior to tendering will be 


subjective and not lead to accurate P10 and P90 estimates.  Once material and pipeline 


construction tenders are received, it will be possible to improve project cost estimating accuracies, 


inclusive of reserve and contingency.  TGI believes it is quite reasonable to assume, based on 


estimating experience and methods, that when a P50 value is calculated it will fall within  


the +20% / ‐15% range of accuracy on the estimate provided in the Application” (TGI Argument, 


para. 37).  


 


BCOAPO submits that its primary concern with the Application is the significant cost risk that will 


ultimately be borne by TGI’s ratepayers and that any approval given at this time should not be 


interpreted as endorsing the Control Budget as reasonable in the absence of any further discovery 


process: “it is, after all, a document no one has yet seen with contents we cannot begin to know.  


The tendering process will have concluded by March 2009, and BCOAPO expects that the control 


budget will be submitted to the Commission shortly thereafter.” 
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BCOAPO submits that the Commission should ensure that this ratepayer risk is appropriately 


mitigated by approving the CPCN Application with a hard cost collar equal to the high end of TGI’s 


current estimates ($27.3M + 20 percent).  BCOAPO supports an incentive to the utility to be 


realized should the project costs come in significantly below the current base case estimate, as was 


the case in the Southern Crossing Pipeline. 


 


BCOAPO further suggests that additional discovery should be triggered if the control budget 


estimate is higher than 10 percent above the current base case estimate of $27.3M.  This will 


ensure that intervenors and Commission staff have an opportunity to explore, among other things, 


the potential of a risk sharing mechanism similar to that in the TGVI/TGW Whistler Pipeline 


(BCOAPO Argument, para. 16‐18). 


 


TGI addresses BCOAPO’s request for more process and submits that that there is no benefit to be 


obtained from requiring additional process if the control budget is still within the proposed 


estimate range as the estimates provided in the Application are within an acceptable accuracy 


range for the Commission to assess the public interest of the Project and to confirm the 


appropriateness of the selected Project alternative.  TGI also submits the “additional discovery” will 


effectively eliminate any possibility of proceeding with a 2009 construction window, and frustrate 


its objective of having contractors bid based on a 2009 and 2010 construction window to increase 


the prospects of obtaining lower bids (TGI Reply, para. 9) 


 


TGI submits that the additional mechanisms it proposed, such as preparing a revised control 


budget, obtaining approval of the revised control budget if it exceeds the current +20 percent 


estimate, and quarterly reporting, together with the potential for a prudency review following the 


completion of the Project, “are more appropriate means of ensuring cost transparency” (TGI Reply, 


para. 11). 
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Addressing BCOAPO’s suggestion of a risk‐sharing mechanism TGI submits that the Project is not 


conducive to the employment of a risk‐sharing mechanism, as the largest project risk is 


geotechnical uncertainty which will be managed through the contract design, and potential 


overruns due to such risks are not within the control of TGI (TGI Reply, para. 10). 


 


TGI reserves the bulk of its Reply for BCOAPO’s proposal for a "Hard Cost Collar", and submits that 


a cost capping mechanism is inappropriate regardless of whether an incentive is provided to TGI to 


reduce costs below the current estimate range. TGI submits that “All costs prudently incurred in 


the construction of this Project should be recoverable in rates” (TGI Reply, para. 12).  


 


TGI cites the steps it has taken, ex ante, to manage cost risk on this Project and reiterates the 


ability of the Commission to require an after‐the‐fact prudency review if it appears that TGI has not 


acted prudently in its management of the Project.  


 


TGI contends that BCOAPO’s proposed “cost collar” would result in it attempting to allocate more 


risk to its contractors and suppliers, which may be beyond their reasonable control and for which 


they could be expected to charge it disproportionately more, which “translates directly into higher 


Project costs” … and “is not necessarily the most cost effective result for customers” (TGI Reply, 


para. 14‐15). 


 


TGI submits that BCOAPO’s proposed “cost collar” is contrary to the Utilities Commission Act, 


section 60 of which provides that, if TGI provides adequate service, it must be provided with a 


reasonable opportunity to receive a fair and reasonable return for that service.  


 


TGI submits that cost caps such as BCOAPO’s proposed "hard cost collar" would deny its 


shareholders a reasonable opportunity to earn a fair return on their invested capital if the 


prudently incurred expenditures on the Project ultimately exceed the cost cap, and observes that 


had BCOAPO’s proposed “hard cost collar” been imposed by the Commission on the Port Mann 


project, it would have been prevented from recovering prudently incurred costs on a project that 


the Commission had previously determined to be in the public interest. 
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TGI submits that “cost caps such as the “hard cost collar” proposed by BCOAPO are inappropriate, 


and would be counterproductive. TGI will not agree to the proposed "hard cost collar" on this 


Project” (TGI Reply, para.16‐18). 
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5.0  CONSULTATION AND COMMUNICATION 


 


5.1  Communication 


 


TGI reports that it has undertaken initial stakeholder discussions through its communication and 


consultation program with the following objectives: 


 


• identification of community stakeholders as a means of better facilitating the 
communication of project purpose; 


• provision of a means to respond to raised issues and public inquiries; and 


• provision of a basis for information gathering which will be useful in assisting TGI with 
the development of plans to schedule, construct and finally operate the pipeline. 


  (Exhibit B‐1, p. 31) 
 


The list of project stakeholders identified by TGI includes the following: 


 


• Affected property owners or lessees; 


• City of Richmond; 


• Richmond Chamber of Commerce;  


• Delta Chamber of Commerce; 


• Corporation of Delta; 


• Canadian National Railway / Burlington Northern Santa Fe Railway / CP Railway; 


• Metro Vancouver (formerly Greater Vancouver Regional District); 


• Provincial Dike Authority; 


• Fraser River Port Authority; 


• Fraser River Estuary Management Program; 


• Ministry of Environment (“MOE”); 
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• Dept of Fisheries and Oceans; 


• First Nations (see below); 


• Oil and Gas Commission; 


• Agricultural Land Commission; and 


• Transport Canada (Navigable Water Protection Division). 


  (Exhibit B‐1, pp. 31‐32) 
 
 
TGI reports that it has had initial meetings and/or discussions with each of these and key 


stakeholders have voiced support for the project and identified no “show stoppers”.  However, TGI 


acknowledges there have been concerns raised such as: temporary loss of parking, vehicular 


access, site restoration/remediation, access or utility disruption and noise impacts associated with 


the movement of support vehicles and overall construction, which it is confident can be mitigated. 


(Exhibit B‐1, p. 32). 


 


TGI states that what it has done to this point with respect to consultation and communication has 


been appropriate and it intends to continue to remain inclusive and proactive with respect to 


stakeholders and to provide this key group with Project updates and reports on an as needed basis 


and to work with them directly throughout the process.  With respect to issues of public safety, 


schedule, ROW, temporary construction space, access and accommodation TGI will continue to 


consult with property owners and lessees.  Because the Project is being undertaken on fee simple 


land which has been previously disturbed, TGI notes that what has been undertaken to date with 


First Nations is both appropriate and adequate (Exhibit B‐1, p. 33). 


 


The City of Richmond states in a letter of comment that it has already been contacted by Terasen 


Gas in relation to this project. “We appreciate their proactive approach to consultation, and look 


forward to working together to the successful completion of this project” (Exhibit C3‐2). 
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5.2  First Nations 


 


TGI points out that the Project is on private fee simple land which is part of the ROW and does not 


impact Crown or Indian Reserve Land.  It further reports that all of the land being worked on has 


been previously disturbed and studies have failed to identify any archaeological sites within the 


Project area.  TGI states that it has contacted the three First Nations (Tsawwassen First Nation, 


Katzie First Nation and Musqueam First Nation) who have archaeological interests in the area to 


provide information on the proposed project but, to date, none has responded by identifying any 


issues (Exhibit B‐1, p. 32). 


 


TGI addresses the Commission’s first question in Exhibit A‐6 “Does the Crown’s duty to consult and, 


if necessary, accommodate arise in the circumstances of this application” and submits that the 


Crown’s duty to consult does not arise in the circumstances of this application.  TGI submits that 


there is no evidence before the Commission that would indicate that the duty to consult and, if 


necessary accommodate arises with respect to the Project.  TGI submits that the Project will only 


impact private fee simple land that contains TGI’s statutory ROW on both sides of the Fraser River 


and it will not impact Crown or Indian Reserve land, and that these two factors differentiate this 


case from the circumstances in Kwikwetlem and Carrier Sekani Tribal Council.  Moreover, TGI 


submits that an archaeological study it commissioned did not identify any archaeological sites 


within the project area.  “All land has been previously disturbed.  In fact, as the photographs in 


Appendix 6 to the Application illustrate, the North exit will be located in the midst of commercial 


buildings.  The directional drill passes many metres below the riverbed, and thus should have no 


effect on any asserted aboriginal fisheries rights.” 


 


TGI submits that it contacted Tsawwassen First Nation, Katzie First Nation and Musqueam First 


Nation, which are the three First Nations who have archaeological interests in the area (but not in 


the immediate vicinity of the entry and exit sites for the directional drill), and provided these First 


Nations with information on the Project.  TGI submits that it met with counsel for the Tsawwassen 


First Nation, and TGI was informed orally that Tsawwassen First Nation had no interest beyond 


their lands and a full and final settlement had been reached.  With respect to the remaining two 
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First Nations, TGI submits that no response was received but that as observed in Exhibit B‐4 


BCUC 2.21.1, these First Nations have demonstrated a willingness to engage where they regard 


potential rights and title to be impacted.  


 


TGI addresses the Commission’s second question “If so, what is the scope and content of that duty 


in this application?” and submits that “If the duty arises, the scope of the duty is necessarily at the 


very low end of the spectrum identified in Haida by virtue of the factors identified in response to 


the previous question.” 


 


So far as the Commission’s third question “If the answer to question 1 is yes, has the Crown’s duty 


to consult and, if necessary accommodate, been fulfilled in this application?” is concerned TGI 


submits that the answer to question 1 is “no”.  Nevertheless, in light of the limited impacts 


associated with the Project, the fact that the Project is on private land and the small footprint 


associated with the Project, the steps outlined in the Application and responses to Information 


Requests would satisfy the duty to consult if one arose on this Project (Exhibit B‐6). 


 


BCOAPO is the only Intervenor to take the opportunity offered by the Commission to address TGI’s 


submissions in respect of First Nations consultation.  BCOAPO submits that “on the basis of the 


evidence presented by TGI, BCOAPO is of the view that the duty to consult does not arise in the 


circumstances of this application, subject to our correct understanding that there are no issues 


with respect to Crown land.” 


 


BCOAPO agrees with TGI’s submission that if the duty to consult arises, it is likely on the low end of 


the spectrum identified in Haida.  BCOAPO concludes “as stated above, BCOAPO submits that the 


test that a private utility should meet with respect to First Nations consultation is one of due 


diligence in determining that there is not a significant risk of adverse ratepayer impact.  We have 


advised and discussed our position on the due diligence test with TGI. In the present case, this test 


presents a relatively low hurdle. The record suggests that the impact of the Project on First Nations 


interests will be minimal. BCOAPO’s only reservation is TGI’s reliance on silence to indicate consent 


with respect to the Katzie and Musqueam First Nations. TGI’s ongoing communication with the First 
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Nations may well resolve this issue” (Exhibit C2‐4). 


 


TGI in Reply submits that “the fact that the First Nations have not responded to correspondence 


regarding the Project does not represent an impediment to the Commission granting CPCN 


approval in the circumstances.” (Exhibit B‐7) 
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6.0  COMMISSION DETERMINATION 


 


The Commission Panel is cognizant of the fact that a determination of the need for the Project 


turns on the potential consequences in the event a mitigation of the identified vulnerabilities is not 


undertaken and whether a level of risk is prudent to be undertaken in these circumstances.  The 


evidence presented by TGI strongly suggests that in the event of a major pipeline failure, a 


significant part of the customer base being served would be severely impacted over an extended 


period of time.  Moreover, the studies TGI has contracted for with Golder Associates and BGC to 


identify the vulnerabilities of both of the existing pipelines is compelling and leaves little room for 


doubt as to the consequences of a seismic event with a 2475 year return period (the design 


criterion which the Company has justifiably chosen for the Project).  In keeping with this the 


Commission Panel has concluded that it would not be prudent at this time to assume a level of risk 


as the consequences of system failure are far too great and that a solution taking both pipelines to 


a level equal to TGI’s design criterion is not only advisable but necessary. 


 


So far as concerns the need for the Project the Commission Panel accepts TGI’s assertion that 


neither pipeline currently satisfies its seismic design guideline, that NPS 20 is vulnerable to erosion, 


and that both crossings are vulnerable to dike settlement.  The Commission Panel also is satisfied 


that TGI’s seismic design guidelines are comparable to those of other utilities and institutions in the 


region. 


 


The Commission Panel accepts TGI’s analysis and comparison of methodologies to address the 


issue and concurs that HDD is the appropriate methodology. 


 


The Commission Panel accepts that the four alternatives identified by TGI were the most suitable 


alternatives to be analyzed and compared.  The Commission Panel accepts the cost comparison and 


the non‐financial comparison compared by TGI.  The Commission Panel notes that TGI did not file 


an economic analysis as part of its Application.  In its 2007 Order G‐29‐07, the Commission had 


addressed the methodology to be used by BC Hydro for project evaluation, as follows: 
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“The Commission Panel accepts BC Hydro’s argument that two tests may be 
considered for use in project evaluation.  The first, and the more important, is an 
economic analysis of a project, which should only use the incremental cash flows 
disbursed by BC Hydro as its key input.  The second, and less material test is a 
ratepayer impact analysis which examines how BC Hydro will recover a project’s 
costs from its ratepayers and which may include items typically not found in a 
conventional economic analysis such as sunk costs, interest during construction and 
costs allocated from other departments of BC Hydro” (2006 IEP/LTAP Decision 
pp. 200‐01). 
 


 


For this reason, the Commission Panel directs TGI (and all utilities in the Terasen Group) to include 


an economic analysis using incremental cash flows in all future CPCN applications. 


 


The Commission Panel notes that Alternative 1 was not the “least‐cost” alternative but agrees that 


it was the most cost‐effective alternative considered by TGI. 


 


So far as concerns the Project’s estimated cost, the Commission Panel accepts that the cost of the 


Project will largely be determined by the cost of the steel pipe and the nature and terms of the 


contract with the HDD contractor. 


The Commission Panel has considered the submissions concerning the First Nations and the duty to 


consult.  In Haida, the court stated, at paragraph 35: 


“But, when precisely does a duty to consult arise?  The foundation of the duty in the 
Crown’s honour and the goal of reconciliation suggest that the duty arises when the 
Crown has knowledge, real or constructive, of the potential existence of the 
Aboriginal right or title and contemplates conduct that might adversely affect it.” 
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In this application, TGI, a non‐Crown actor, has provided evidence of its consultation efforts with 


three First Nation entities.  TGI has also provided evidence that an archaeological study did not 


identify any archaeological sites within the project area.  None of the contacted First Nations has 


provided evidence or submissions which would indicate that there may be an adverse effect on a 


potential or existing aboriginal right or title.  Therefore, the Commission Panel concludes that 


based on the evidence before it the Crown’s duty to consult, and if necessary, accommodate does 


not arise in the circumstances of this Application. 


 


In summary the Commission Panel finds that TGI has complied with the Commission’s Guidelines 


for companies making CPCN application under Sections 45 and 46 of the UCA, established by Letter 


L‐18‐04.  Accordingly, the Commission approves a CPCN for the Project that is conditional on TGI 


having filed by June 15, 2009 a Report (the “Report”) providing a description of the contract with 


the HDD contractor; identification of the components of the Project where cost risk is with the 


utility and its ratepayers; a description and analysis of risk allocation; a detailed control budget for 


the Project; an updated Project schedule; and TGI’s intentions and recommendations with regard 


to the completion of the Project; and  the cost estimate in the Report in nominal dollars is equal to 


or less than the cost estimate in the Application plus 20 percent ($32.75 million). 


 


In the event that the cost estimate in nominal dollars in the Report is greater than $32.75 million, 


TGI may seek Commission approval of the terms of the contract, following a process by which 


Intervenors may file written submissions on the matter within seven (7) calendar days of the date 


that the Report is filed with the Commission, and TGI may reply in writing to the submissions within 


eleven (11) calendar days of the filing of the Report. 


 


So far as concerns the BCOAPO’s request for a “pain‐share/gain‐share” mechanism around a “hard 


cost collar” the Commission Panel notes TGI’s spirited rebuttal and the submission that any such 


arrangement violates section 60 of the UCA because it might result in prudently incurred costs 


being ineligible to earn a return on.  If such an assertion is correct it casts doubt on a number of 


conditional CPCNs issued by the Commission and accepted by various utilities.  The Commission 
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Panel will not make a determination on the section 60 argument as there is nothing before it on 


which to make a finding. 


 


The Commission Panel notes that there is no evidence before it upon which to grant BCOAPO the 


relief it seeks and it is denied. 


 







 
 
 
 
 
 
 
 
 
DATED at the City of Vancouver, in the Province of British Columbia, this    12th     day of March 2009. 
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  _________________________________ 
  DENNIS A. COTE 
  COMMISSIONER 
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  ORDER  
  NUMBER   C‐2‐09 
 


IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


An Application by Terasen Gas Inc. 
for a Certificate of Public Convenience and Necessity 


for the Upgrade of the Transmission Pipeline Crossing of the South Arm of the Fraser River 
 
 


BEFORE:  A.J. Pullman, Commissioner 
            and Panel Chair  March 12, 2009 


D.A. Cote, Commissioner 
 
 


CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY 


WHEREAS: 
 
A.  On November 6, 2008, Terasen Gas Inc. (“TGI”) applied (the “Application”) to the British Columbia Utilities 


Commission (the “Commission”), pursuant to section 45 of the Utilities Commission Act (the “Act”), for a 
Certificate of Public Convenience and Necessity (“CPCN”) for two horizontal directional drilled (“HDD”) 
natural gas transmission pipeline crossings of the South Arm of the Fraser River between Delta and 
Richmond near Tilbury Island (the “Fraser River South Arm Crossing Upgrade Project”, “Project”); and 


 
B.  The Fraser River South Arm Crossing Upgrade Project, as proposed by TGI, will be approximately 1,400 


metres (0.9 mile) of 508 mm (20 inch) and 610 mm (24 inch) HDD pipelines, and will replace the existing 508 
mm (20 inch) and 610 mm (24 inch) buried crossings at this location; and 


 
C.  TGI states that it considered several alternatives in the Application, one of which was the replacement of the 


existing 508 mm (20 inch) crossing with a new HDD 762 mm (30 inch) crossing and pipeline extending from 
Tilbury Gate Station to Nelson Gate Station; and 


 
D.  TGI considers that the Project is non‐discretionary as the existing natural gas transmission pipeline crossings 


are no longer reliable due to potential consequences in the event of a seismic event, the effects of river 
scouring and future dike improvements; and 


 







 
 
 
 
 
 
 
 
 


2 
 
 


. . ./3 


 
BRIT ISH  COLUMBIA  


UTIL IT IES  COMMISSION  
 
 
  ORDER  
  NUMBER   C‐2‐09 
 


 
E.  TGI proposes to start installation of the new crossings in June 2009 and to have the new crossings in‐service 


by October 2009.  However, TGI proposes that construction may be undertaken in 2010 if, following 
evaluation of tenders for the HDD work, it is determined to be more cost effective.  TGI estimates the cost of 
the project will be $27.3 million including Allowance for Funds Used During Construction (“AFUDC”); and 


 
F.  By Order G‐173‐08 dated November 20, 2008, the Commission determined that the Application would be 


examined by a Written Public Hearing process, and established an amended Regulatory Timetable; and 
 
G.  Submissions in the proceeding concluded with TGI’s Reply Submission on February 11, 2009; and 
 
H.  The Commission Panel has considered the Application and the evidence and submissions in the proceeding 


and has determined that the Project is in the public interest and that a CPCN be issued to TGI for the Project 
for the reasons set out in the Reasons for Decision that accompany this Order. 


 
NOW THEREFORE pursuant to sections 45 and 46 of the Act, the Commission orders as follows: 


1. A Certificate of Public Convenience and Necessity is granted to TGI for construction and operation of the 
Fraser River Crossing Upgrade Project as applied for in the Application, subject to the following conditions: 


a. TGI will file with the Commission by June 15, 2009, a Report (the “Report”) providing a description of 
the contract with the HDD contractor; identification of the components of the Project where cost 
risk is with the utility and its ratepayers; a description and analysis of risk allocation; a detailed 
control budget for the Project; an updated Project schedule; TGI’s intentions and recommendations 
with regard to the completion of the Project; and cost estimates that have a 50 percent probability 
(“P50”) and a 90 percent probability (“P90”) that the actual cost of the Project will not exceed the 
cost estimates.  The control budget will be consistent with the P50 cost estimate and will conform 
with the format and at a minimum, provide the level of detail set out in BCUC IR 5.2 in Exhibit B‐2; 
and 


b. The P50 cost estimate and control budget in the Report in nominal dollars is equal to or less than the 
cost estimate in the Application plus 20 percent, which is an amount of $32.75 million; and 


c. In the event that the P50 cost estimate and control budget are greater than $32.75 million, TGI may 
seek approval of the term of the contract following a process by which Intervenors may file 
submissions within seven (7) calendar days of the date of the Report is filed with the Commission.  
TGI may reply in writing to the submissions within eleven (11) calendar days of filing the Report. 


2. TGI shall file with the Commission Quarterly Progress Reports on the Project showing planned versus actual 
schedule, planned versus actual costs, and any variances or difficulties that the Project may be encountering. 
The Quarterly Progress Reports will be filed within 30 days of the end of each reporting period, and will 
generally be as set out in Appendix A to this Order. 
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3. TGI shall file with the Commission a Final Report, within six months of the end or substantial completion of 
the Project, that provides a complete breakdown of the final costs of the Project, compares these costs to 
the updated cost estimate, and provides an explanation and justification of material cost variances. 


4. TGI shall comply with directions of the Commission Panel in the Reasons for Decision that accompanies this 
Order. 


 


DATED at the City of Vancouver, in the Province of British Columbia, this          12th                   day of March 2009. 


 
  BY ORDER 
 
  Original Signed By: 
 
  A.J. Pullman 
  Commissioner and Panel Chair 
Attachments 
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An Application by Terasen Gas Inc. 
for a Certificate of Public Convenience and Necessity 


for the Upgrade of the Transmission Pipeline Crossing of the South Arm of the Fraser River 
 
 


Table of Contents of Quarterly Progress Report 
 
1.  Project Status 


1.1.1  General Project Status 


1.1.2  Major Accomplishments, Work Completed and Key Decisions Made 


1.1.3  Project Challenges and Issues; Issues Currently Open, Date Opened, Dated Closed, Those Issues 


that are Past Due 


1.1.4  Plans for Next Period 


1.1.5  Site Photographs  


 


2.  Project Schedule and Cost 


2.1.1  Project “S” Curve and schedule showing the budget at completion, actual cost to date, estimate 
to completion, estimate at completion, cost variance between estimated and budgeted cost at 
completion, schedule variance, percent budget spent, and percent complete.  All values are to 
be shown in each report throughout the duration of the project. 


 


3.  Project Schedule 


3.1.1  Milestone Summary with the planned finish date, actual finish date, variance in days, status 


3.1.2  Procurement Summary with the planned finish date, actual finish date, variance in days, status 


3.1.3  Contract Summary with the planned finish date, actual finish date, variance in days, status 


3.1.4  Current Schedule 


3.1.5  Schedule Summary  


3.1.5.1  Schedule Performance to Date 


3.1.5.2  Schedule Projection Going Forward 


3.1.5.3  Schedule Difficulties and Variances 


3.1.6  Design Scope Change Summary with Description of Request, Explanation for Request, Request 
Amount, Approved Amount, Deferred Amount, Reject Amount, Under Investigation Amount. 


3.1.7  Construction Scope Change Summary with Description of Request, Explanation for Request, 
Request Amount, Approved Amount, Deferred Amount, Reject Amount, Under Investigation 
Amount. 
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4.  Project Costs 


4.1.1  Project Cost Summary including explanation of variances relative to the cost estimate in the 
Application and the updated control budget.  For each cost category the report should show: 
“amount in CPCN Application”, amount in control budget”, “spent to date”, “estimate to 
complete”, “forecast total to complete”, and “variances”.  At a minimum, information will be 
provided for each cost category identified in BCUC IR 5.2 in Exhibit B‐2. 


4.1.2  Financial Summary including explanation of variances for the total project costs. 


4.1.3  Summary of Individual Contracts (Construction and Procurement) Exceeding $2 million with 
Budget Amount, Award Amount, Approved Change Orders. 


 


5.  Project Resource Management 


5.1.1  Engineering Resources (Man‐hours, Planned vs. Actual – non‐ cumulative) both in chart and 
table format.  Provide explanation for variance and corrective action taken. 


5.1.2  Construction Resources (Man‐hours, Planned vs. Actual – non‐cumulative) both in chart and 
table format.  Provide explanation for variance and corrective action taken. 


 


6.  Project Risks  


6.1.1  Current Project Risks. 


6.1.2  Risks Going Forward. 


 


7.  Stakeholder or First Nation Issues  


7.1.1  An ongoing report on the status of all existing and new issues, and an explanation of any new 
issues. 


 


 







 
APPENDIX A 


to Order C‐2‐09 
Page 3 of 3 


 
 
 


 


LIST OF TABLES 


Table 1  Project Milestones  


Table 2  Project Expenditure Summary, Table & Chart of Cumulative Capital Expenditure showing an Updated 
Cost Estimate, Upper Bound (Cost Estimate), Current Forecast to Complete, Spent to Date 
(Escalation and Contingency are to be identified separately). 


Table 3  Summary of Variances Greater than $2 million 


Table 4  Summary of Contracts exceeding $2 million 


Table 5  Summary of Outstanding Claims greater than $2 million 


Table 6  Table of Project Risks including Risk Description & Explanation, Date Risk Originated, Date Risk Last 
Reviewed, Level/Severity of Risk, Mitigation Plan, Contingency Plan, Mitigation Cost Amount 
(including schedule delay), Contingency Reserve Amount Required, Total Contingency Reserve 
Required to Date, Contingency Reserve Remaining. 
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IN THE MATTER OF 
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 


 
and 
 


Terasen Gas Inc. 
Fraser River South Arm Crossing Upgrade Application 


for a Certificate of Public Convenience and Necessity ("CPCN") 
 
 


EXHIBIT LIST 


 
Exhibit No.  Description 
 
COMMISSION DOCUMENTS 
 
A‐1  Letter dated November 21, 2008 appointing the Commission Panel for the review 


of the Application for a Certificate of Public Convenience and Necessity for the 
Fraser River South Arm Crossing Upgrade Project 


A‐2  Letter dated November 21, 2008 and Order G‐173‐08 establishing a Written Public 
Hearing and Regulatory Timetable for review of the Application 


A‐3  Letter dated December 4, 2008 issuing Information Request No. 1 to Terasen 


A‐4  Letter dated January 19, 2009 issuing Commission Information Request No. 2a 


A‐5  CONFIDENTIAL ‐ Letter dated January 19, 2009 issuing Commission Information 
Request No. 2b 


A‐6  Letter dated February 26, 2009 requesting submissions from Terasen Gas and 
Intervenors on whether the Crown’s duty to consult (as directed in the Court of 
Appeal ruling) has been met with respect to the CPCN Application 


 
APPLICANT DOCUMENTS 
 
B‐1  Letter dated November 6, 2008, filing the Application for a Certificate of Public 


Convenience and Necessity for the Fraser River South Arm Crossing Upgrade 
Project 


B‐2  Letter dated December 19, 2008 filing response to Commission Information 
Request No. 1 
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B‐2‐1  CONFIDENTIAL ‐ Letter dated December 19, 2008 filing response to Commission 
Information Request No. 1, Question 5.5 


B‐2‐2  Letter dated December 24, 2008 filing a correction to Commission IR 1.18.1 


B‐3  Letter dated December 19, 2008 filing response to BCOAPO Information Request 
No. 1 


B‐3‐1  Letter dated December 24, 2008 filing a correction to Commission IR 1.2.3 


B‐4  Letter dated January 26, 2009 filing response to Commission Information Request 
No. 2(a) 


B‐4‐1  CONFIDENTIAL ‐ Letter dated January 26, 2009 filing response to Commission 
Information Request No. 2(b) 


B‐5  Letter dated January 26, 2009 filing response to BCOAPO Information Request No. 
2 


B‐6  Letter dated March 4, 2009 response to Exhibit A‐6 Duty to Consult 


B‐7  Letter dated March 11, 2009 Reply of TGI to the submissions of BCOAPO 


 
 
INTERVENOR DOCUMENTS 
 
C1‐1  METRO VANCOUVER – Email dated November 27, 2008 from Thomas Wu filing request 


for Registered Intervenor status 


 
C2‐1  THE BRITISH COLUMBIA PUBLIC INTEREST ADVOCACY CENTRE – Email dated December 10, 


2008 from Leigha Worth filing request for Registered Intervenor status on behalf of 
the British Columbia Old Age Pensioners’ Organization, Active Support Against 
Poverty, federated anti‐poverty groups of BC and Tenant Resource & Advisory 
Centre (“BCOAPO”) 


C2‐2  Letter dated December 12, 2008 filing Information Request No. 1 to Terasen Gas 
Inc. 


C2‐3  Letter dated January 20, 2009 filing Information Request No. 2 to Terasen Gas Inc. 


C2‐4  Letter dated March 09, 2009 BCOAPO Submissions on First Nations consultation 
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C3‐1  CITY OF RICHMOND – Email dated December 11, 2008 from Jim V. Young, P.Eng. filing 
request for Registered Intervenor status 


C3‐2  Letter dated December 18, 2008 issuing support for the Terasen Gas Inc. 
Application 


 
INTERESTED PARTY DOCUMENTS 
 
D‐1  OIL & GAS COMMISSION (SOUTHERN REGION) – Email dated December 1, 2008 from Chris 


A. Wagner, Operations Inspector, requested Interested Party Status 


D‐2  CORPORATION OF DELTA – Email dated December 4, 2008 from Hugh Fraser filing 
request for Interested Party status 
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News Releases


Government of Canada to reduce greenhouse gas emissions from
vehicles


April 1, 2009


OTTAWA - Today, the Honourable Jim Prentice, Minister of the Environment,
announced that the Government of Canada will introduce tough new regulations to
limit greenhouse gas emissions from the automotive sector under the Canadian
Environmental Protection Act, 1999 (CEPA).


“Any significant strategy to address greenhouse gases and pollution must address on-
road emissions, and that is exactly what we are doing,” said Minister Prentice. “The
new regulations under CEPA will be very effective in helping transform our automotive
sector and make it greener.”


In keeping with the Government of Canada’s commitment to put these regulations in
place for 2011 model year vehicles, the Government will proceed immediately to put
regulations in place under CEPA. By taking this approach, the Government of Canada
will have the flexibility to harmonize its regulations with the broad range of possible
future actions from the U.S. government to address greenhouse gas emissions from
vehicles.


Moving to develop carbon dioxide emission regulations is part of the Government of
Canada’s efforts to address climate change. These regulations will help achieve the
Government’s commitment to reducing Canada’s total greenhouse gas emissions by
20 percent from 2006 levels by 2020. Transportation accounts for approximately one
quarter of Canada’s total GHG emissions. Of that quarter, passenger cars and light-
duty trucks account for nearly half, contributing 12% of Canada’s total GHG
emissions.


The Government will be publishing a Notice of Intent in the coming days and
consultations with interested parties will proceed as soon as possible. Proposed
regulations will be published in the Canada Gazette later this year, followed by a
formal public review and comment period. Final regulations will come into force in
2010 and will apply to vehicles of the 2011 and later model years.


Related documents:


Notice of Intent: Department of the Environment - Canadian Environmental
Protection Act, 1999 [HTML, PDF]
Photos
Speech
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Overseeing the safety of key technology areas
The BC Safety Authority is responsible for ensuring that the province’s
technical systems, products, equipment and work are safe. We help
individuals and businesses comply with safety regulations in specific
technology areas. 


In this section, you’ll find the following information, when applicable, for
each of the technology areas or industry sectors addressed by our
programs and services:
•    Fees 
•    Forms
•    Syllabi
•    Exam Schedules
•    Design Registration
•    Homeowner Information
•    Directives
•    Information Bulletins
•    Safety Orders
•    Regulations and Adopted Standards
•    Appeals
•    FAQs


Registered contractors can take out electrical and gas permits on-line by
applying to BC Online by phone at 1-866-663-6102 or on-line at
https://www.bconline.gov.bc.ca. 


As part of our commitment to stakeholder consultation, we have
established technology committees for each of the industry sectors we
oversee. These committees are made up of key stakeholders who meet
at least three times a year to discuss technical safety issues, regulatory
operations and service delivery.
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Safety Standards Act


Gas Safety Regulation
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Definitions for the Act


1 For the purposes of the Act:


"gas equipment" means anything used or designed to be used in connection with gas and includes any of
the following:


(a) piping;


(b) appliances;


(c) fuel containers;


(d) vents;


"gas system" means a system of gas equipment that


(a) is installed in premises and is downstream of an outlet of a service meter,


(b) uses liquefied petroleum gas and is downstream of a second stage regulator,


(c) is installed other than by or on behalf of a gas company and is upstream of the outlet of a meter or
upstream of a second stage regulator,


(d) is installed at a propane bulk plant,


(e) is a vehicle fuel system or a vehicle gas system, or


(f) is used for the production, handling and utilization of digester gas in a wastewater treatment plant or
landfill gas at a landfill site.


Definitions for this regulation


2 In this regulation:


"Act" means the Safety Standards Act;


"appliance" means a regulated product that converts gas into energy and includes any valves, controls,
fittings and components attached to or connected to it or intended to be attached to or connected to it;


"B.C. Natural Gas and Propane Code" means the code adopted under section 30 (2);


"city gate" means the plant or premises where gas received from a pipeline is metered, reduced in
pressure and prepared for distribution to individual users of the gas;


"conversion burner" means a burner designed to supply gaseous fuel to an appliance originally designed
to use another fuel;


"digester gas" means a gas produced from the biological treatment of sewage and which is composed of
methane, carbon dioxide and hydrogen sulphide or any combination of them;
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"distribution main" means a pipe used for the transmission and distribution of gas at a pressure of 700
kPa gauge or less for any distance between a city gate and a service pipe;


"fan assisted appliance" means a Category 1 appliance as defined in CSA B149.1;


"fully detached dwelling" means any detached building containing only one dwelling unit if occupied or
intended by the owner to be occupied as a permanent residence;


"gas" means any of the following:


(a) natural gas, manufactured gas, liquefied petroleum gas, digester gas, landfill gas or a mixture or
dilution of any of them;


(b) hydrogen;


"gas company" means a person engaged in the sale or distribution of gas in British Columbia;


"gas fitter" means an individual who has obtained a certificate of qualification as a gas fitter under this
regulation;


"gas installation" means a facility or system, including fittings, that is owned or operated by a gas
company and is used to store, convey, measure or regulate gas;


"gas utility" means a gas company that owns or operates a gas installation for conveying gas from a city
gate or bulk storage facility to the outlet of an individual user's meter set;


"homeowner" means the owner of a fully detached dwelling who lives in or intends to live in that dwelling
as a permanent residence;


"industry training credential" has the meaning in the Industry Training Authority Act;


"landfill gas" means a gas composed of methane, carbon dioxide, water and hydrogen sulphide, or any
combination of them, produced from the decomposition of organic waste material at a landfill site;


"licence" means a licence issued by a provincial safety manager in respect of gas systems and gas
equipment;


"licensed gas contractor" means a person who holds a licence as a licensed contractor in respect of gas
systems;


"liquefied petroleum gas" means a gas composed of a mixture of propane, propylene, butane and
butylenes and other hydrocarbons that are gaseous under normal atmospheric conditions of pressure and
temperature but can be liquefied under moderate pressure at ambient temperatures;


"manufactured gas" means a gas obtained by the destructive distillation of carbon derived from coal,
coke or oil;


"meter" means a device that measures the volume of gas passing through it, and includes any
components that are attached or connected to it;


"natural draft appliance" means a Category 1 appliance as defined in CSA B149.1 that has a draft hood
or draft diverter and is not equipped with a mechanical device for supplying combustion air;


"natural gas" means a naturally occurring mixture of hydrocarbon gases composed predominantly of
methane but which may also contain ethane, nitrogen and propane;


"pipeline" has the meaning in the Pipeline Act;
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"propane bulk plant" means a facility that is used primarily for the storage of liquefied petroleum gas
before distribution to persons or places outside the facility;


"regulatory authority" means the ministry or a local government which provides for an inspection service
and has authority to require inspection of regulated work in respect of gas in an area of British Columbia;


"service meter" means a meter that is installed by or on behalf of a gas company;


"service pipe" means a pipe installed by or on behalf of a gas company for the transmission of gas from a
distribution main to a meter on the land or premises of the purchaser of the gas;


"trainee" has the meaning in the Industry Training Authority Act;


"vehicle" has the meaning in the Motor Vehicle Act;


"vehicle fuel system" means gas equipment installed on a vehicle for the provision of motive power;


"vehicle gas system" means gas equipment used for purposes other than motive power and which is


(a) used or designed to be used in connection with or for the purpose of the use, distribution or storage of
gas, and


(b) installed on any vehicle or used or designed to be used to supply or dispense gas for use in, on or by a
vehicle;


"vehicle refuelling appliance" means a natural gas compressor package, not containing storage, that is
designed for use for unattended refuelling of vehicle fuel systems;


"vent" means a conduit or passageway for conveying the products of combustion from a gas appliance to
the outside air.


Application of this regulation


3 This regulation does not apply to any of the following:


(a) a pressure vessel as defined in the Power Engineer, Boiler, Pressure Vessel and Refrigeration Safety
Regulation;


(b) any pipe in which anything is transmitted at a pressure of greater than 700 kPa gauge, other than gas
equipment installed in premises downstream of an outlet of a gas company's service meter or gas
equipment in a vehicle gas system or vehicle fuel system;


(c) a piping system used to refine or process gas in any way;


(d) an internal combustion engine, turbine or any other prime mover;


(e) a pipeline;


(f) a vehicle fuel system approved under the Motor Vehicle Safety Act (Canada).


Relation to the Safety Standards General Regulation


3.1 This regulation is subject to the Safety Standards General Regulation.


[en. B.C. Reg. 134/2009, s. 4.]


Part 1 — General Qualification and Licensing Provisions
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Division 1 — Individuals Who May Perform Regulated Work


Individuals who may perform regulated work


4 (1)  An individual must not perform regulated work in respect of a gas system or gas equipment unless
the individual


(a) holds a certificate of qualification issued under this Part,


(b) is authorized to perform regulated work in respect of gas without holding a certificate of qualification,


(c) has successfully completed a training program recognized by a provincial safety manager,


(d) holds another certificate of qualification to perform limited work in respect of gas under the Act,


(e) is a homeowner acting in accordance with section 24, or


(f) is permitted to do so in accordance with section 5 of the Safety Standards General Regulation.


(2)  An authorized employee of a gas company or an individual who has permission from a gas company
may work only with the equipment owned by the gas utility.


(3)  An individual must not do welding on metallic gas piping unless the individual holds a pressure welder's
certificate of qualification issued under the Act.


(4)  An individual must not install or interconnect any non-metallic pipe unless the individual has
successfully completed training recognized by the provincial safety manager.


(5)  A provincial safety manager may, in a permit, require that the regulated work be done by an individual
with special welding skills or other skills that are necessary to complete the regulated work safely.


Division 2 — Certificates of Qualification


What all applicants for a certificate of qualification must do


5 (1)  All applicants for a certificate of qualification, except applicants for a special purpose certificate, must


(a) pass an examination for that class of certificate, and


(b) fulfill any other requirements for that class of certificate as detailed in this regulation.


(2)  A provincial safety manager may set terms and conditions for the renewal or maintenance of any class
of certificate of qualification issued under this Division.


Class A gas fitter certificate of qualification


6 (1)  An applicant for a class A gas fitter's certificate of qualification must have


(a) successfully completed training in a gas fitting program recognized by a provincial safety manager, and


(b) held a class B gas fitter's certificate of qualification for at least 2 years.


(2)  A class A gas fitter certificate of qualification entitles the holder to perform the installation or alteration
of any gas system, except vehicle fuel systems, under an appropriate permit.


[am. B.C. Reg. 134/2009, s. 5.]
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Class B gas fitter certificate of qualification


7 (1)  An applicant for a class B certificate of qualification must


(a) be the holder of an industry training credential in plumbing, steamfitting, refrigeration or sprinkler
fitting,


(b) be a trainee in a gas fitting program recognized by a provincial safety manager,


(c) have held a gas utility certificate of qualification for at least 2 years, or


(d) have an equivalent combination of experience and training acceptable to a provincial safety manager
and have attained the standing acceptable to a provincial safety manager in a gas fitting course and
examination that have been approved by a provincial safety manager.


(2)  A class B gas fitter certificate of qualification entitles the holder to perform the installation or alteration
of the following gas systems under an appropriate permit:


(a) fan assisted appliances or natural draft appliances which bear the certification mark of an approved
testing agency;


(b) other appliances and vents up to and including 120 kW;


(c) piping and atmospheric vents up to and including 120 kW.


(3)  Despite subsection (2) (b) and (c), a person who holds a valid class B gas fitter certificate of
qualification issued before April 1, 2009, is entitled to perform, in addition to the work referred to in
subsection (2) (a), the installation or alteration, under an appropriate permit, of


(a) appliances and vents up to and including 220 kW, and


(b) all piping and atmospheric vents.


(4)  Despite subsection (2) (b) and (c), a person who holds a valid class B gas fitter certificate of
qualification issued or renewed on or after April 1, 2009, is entitled to perform, in addition to the work
referred to in subsection (2) (a), the work referred to in subsection (3) if


(a) the person has the combination of experience and training acceptable to a provincial safety manager to
perform that work, and


(b) either the person


(i)  was enrolled in training as a class B gas fitter before April 1, 2009, or


(ii)  held on March 31, 2009, a class B gas fitter certificate of qualification that entitled the person to
perform the work referred to in subsection (3).


[am. B.C. Reg. 134/2009, s. 6.]


Class A or B gas fitter may do limited electrical work


8 (1)  The holder of a class A or class B gas fitter’s certificate of qualification may, while employed by a
licensed gas contractor or working under an operating permit, perform electrical work that is restricted to
the installation, repair and maintenance of electrical wiring for solid, liquid and gaseous-fuel-fired heating
equipment for any of the following:
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(a) connecting branch circuit wiring to the heating equipment integral connection box from a junction box
or disconnect mounted in close proximity to the heating equipment;


(b) class 2 circuit wiring up to a rated output of 100 Volt amps;


(c) low voltage controls or 24 volt thermostats;


(d) Repealed. [B.C. Reg. 134/2009, s. 8.]


(2)  The holder of a class A gas fitter's certificate of qualification may, in the circumstances described in
subsection (1), perform electrical work that is restricted to the installation, repair and maintenance of
electrical wiring for solid, liquid and gaseous-fuel-fired heating equipment for 3 phase motors or controllers
integral to the heating equipment.


[am. B.C. Reg. 134/2009, s. 7.]


Duty of gas fitter to notify of need to repair


9 If it comes to the attention of a gas fitter that there is a need to have regulated work done by a gas
company to any part of a supply system containing unmeasured gas, the gas fitter must immediately notify
the gas company of that need.


Gas fitter may make temporary repairs


10 If it comes to the attention of a gas fitter that gas is leaking from any part of a gas supply system
containing unmeasured gas, the gas fitter must notify the gas company that permanent repairs are
necessary and


(a) safely isolate the system until repairs can be made, or


(b) make necessary temporary repairs.


Gas appliance service certificate of qualification


11 (1)  An applicant for an appliance service certificate of qualification must have successfully completed a
course in gas appliance service training acceptable to a provincial safety manager.


(2)  A gas appliance service certificate of qualification entitles the holder to perform the servicing of the
following gas systems while employed by a licensed gas contractor or under an appropriate permit:


(a) gas appliances installed for residential use;


(b) light commercial appliances up to an input of 82 kW.


Gas piping certificate of qualification


12 (1)  An applicant for a gas piping certificate of qualification must


(a) be the holder of a piping industry training credential acceptable to a provincial safety manager, or


(b) have had a minimum of 2 years gas fitting experience acceptable to a provincial safety manager.


(2)  A gas piping certificate of qualification entitles the holder to install and test gas piping under an
appropriate permit.


(3)  The holder of a gas piping certificate of qualification must not install, service or commission gas
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appliances.


Recreation vehicle installation and service certificate of qualification


13 (1)  An applicant for a recreation vehicle installation and service certificate of qualification must


(a) provide documented evidence, acceptable to a provincial safety manager, of a minimum of 2 years
experience in the installation or repair of recreation vehicle appliances and piping, and


(b) have successfully completed a course in recreation vehicle appliance installation and servicing that is
acceptable to a provincial safety manager.


(2)  A recreation vehicle installation and service certificate of qualification entitles the holder to maintain,
alter, repair and install vehicle gas systems in recreational vehicles under an appropriate permit.


Liquefied petroleum gas vehicle conversion certificate of qualification


14 (1)  An applicant for a liquefied petroleum gas vehicle conversion certificate of qualification must have
successfully completed a course in the conversion of vehicles to liquefied petroleum gas that is acceptable
to a provincial safety manager and


(a) be the holder of a 3 year automotive industry training credential or an equivalent 3 year automotive
trade certificate, or


(b) provide documented evidence, acceptable to a provincial safety manager, of a minimum of 3 years of
automotive tune-up experience.


(2)  A liquefied petroleum gas vehicle conversion certificate of qualification entitles the holder to maintain,
alter, repair and install liquefied petroleum gas vehicle fuel systems under an appropriate permit.


Compressed natural gas vehicle conversion certificate of qualification


15 (1)  An applicant for a compressed natural gas vehicle conversion certificate of qualification must


(a) be the holder of a 3 year automotive industry training credential or an equivalent 3 year automotive
trade, or


(b) have documented evidence, acceptable to a provincial safety manager, of a minimum of 3 years of
automotive tune-up experience, and


(c) have successfully completed a course in the conversion of vehicles to compressed natural gas that is
acceptable to a provincial safety manager.


(2)  A compressed natural gas vehicle conversion certificate of qualification entitles the holder to maintain,
alter, repair and install compressed natural gas vehicle fuel systems under an operating permit.


Compressed natural gas and liquefied petroleum gas vehicle conversion certificate of
qualification


16 (1)  An applicant for a compressed natural gas and liquefied petroleum gas vehicle conversion certificate
of qualification must have successfully completed a course in the conversion of vehicles to compressed
natural gas and liquefied petroleum gas that is acceptable to a provincial safety manager and


(a) be the holder of a 3 year automotive industry training credential or an equivalent 3 year automotive
trade certificate, or
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(b) provide documented evidence of a minimum of 3 years of automotive tune-up experience.


(2)  A compressed natural gas and liquefied petroleum gas vehicle conversion certificate of qualification
entitles the holder to maintain, alter, repair and install compressed natural gas and liquefied petroleum gas
vehicle fuel systems under an operating permit.


Gas venting certificate of qualification


17 (1)  An applicant for a gas venting certificate of qualification must be the holder of a sheet metal
industry training credential.


(2)  A gas venting certificate of qualification entitles the holder to alter, repair and install venting under an
appropriate permit.


Gas utility certificate of qualification


18 (1)  An applicant for a gas utility certificate of qualification must have successfully completed 2 years of
training in utility installations satisfactory to a provincial safety manager.


(2)  A gas utility certificate of qualification entitles the holder, while employed by a gas utility and after gas
service is interrupted, to do any of the following:


(a) relight gas equipment with an input of 120 kW or less;


(b) replace thermocouples;


(c) make other minor repairs;


(d) do safety checks.


Special purpose gas certificate of qualification


19 A special purpose certificate of qualification entitles the holder to perform only the regulated work
specified by the certificate and only under the conditions specifically endorsed on the certificate.


Repealed


20 Repealed. [B.C. Reg. 134/2009, s. 8.]


Division 3 — Contractor's Licence


Field safety representative not required for gas contractor's licence


21 Section 6 (a) of the Safety Standards General Regulation does not apply to an application for a gas
contractor's licence under this Division.


Division 4 — Duties of Licensed Gas Contractor and Permit Holder


Duties of a licensed gas contractor and permit holder


22 A licensed gas contractor or holder of a permit must not allow an individual to do the regulated work
coming within the scope of the licence or permit unless the individual is authorized to do so in accordance
with this Part.


Part 2 — Requirements for Permits
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Permits that may be issued by a local government


23 If a local government administers a gas inspection service under an agreement under section 5 of the
Act, a safety officer appointed by the local government may issue an installation permit for only the
following kinds of regulated work in respect of gas equipment or gas systems:


(a) regulated work in a fully detached dwelling serviced by an individual service meter and supplied with
gas at a pressure of 14.0 kPa gauge or less;


(b) regulated work in any premises other than a fully detached dwelling, if


(i)  the meter is supplied with gas at a pressure of 14.0 kPa gauge or less, and


(ii)  the total connected load for the meter is 120 kW or less.


[am. B.C. Reg. 475/2004, Sch. 3, s. 1.]


Homeowner may perform work under a permit


24 (1)  A homeowner may apply for an installation permit to perform regulated work with respect to gas
equipment in a fully detached dwelling if


(a) no person is being paid to do, or assist the owner in doing, the work, and


(b) no part of the dwelling is rented to any person.


(2)  Section 26 does not apply to a homeowner who performs regulated work under this section.


Drawings to accompany installation permit application


25 An applicant for an installation permit for a gas system or proposed gas system must, if required by a
provincial safety manager, provide drawings in support of the application and pay any required fees.


Installation permit is also authorization


26 (1)  Unless otherwise provided in the installation permit, if the holder of an installation permit complies
with section 34, an installation permit issued for regulated work in respect of a gas system is sufficient
authorization for the use of the gas system.


(2)  An installation permit for any of the following is authorization to begin the installation or reinstallation
of the appliance but not to test or use the appliance until it has passed inspection or an inspection has been
waived by the regulatory authority on conditions specified by the regulatory authority:


(a) any direct-fired non-recirculating type make-up heater;


(b) a conversion burner, except if it is to be installed in a single family dwelling and has an input of 120 kW
or less;


(c) a commercial or industrial conversion burner;


(d) any direct fired equipment;


(e) a forced draft appliance over 409 600 BTU/hour.


(3)  Despite subsection (2) a provincial safety manager may include in an installation permit permission to
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ignite or operate a regulated product before inspection under conditions specified in the permit.


Field safety representative not required for installation permit


27 An installation permit issued under this regulation is not required to name a field safety representative.


Requirements concerning operating permits


28 (1)  The owner of any of the following must apply to a provincial safety manager for an operating
permit:


(a) an industrial or commercial establishment with appliances used for processing or process water heating
with a total input greater than 1 500 kW used for purposes other than space heating or domestic water
heating;


(b) a propane bulk plant;


(c) an establishment for filling cylinders or vehicle tanks with gas;


(d) an establishment where regulated products are installed on vehicles as part of the vehicle fuel system;


(e) an establishment where regulated products are installed on vehicles for purposes other than vehicle fuel
systems;


(f) an establishment that maintains portable heating appliances of input equal to or less than 300 kW;


(g) a portable appliance with an input greater than 300 kW that can be transported from site to site;


(h) a gas utility.


(2)  All regulated work under an operating permit under subsection (1) (a), (b) or (g) must be performed by
a gas fitter or under the direct supervision of a gas fitter and the gas fitter or field safety representative
must complete any records required by the permit.


(3)  An individual who performs regulated work under an operating permit issued under subsection (1) (d)
or (e) must hold the appropriate certificate of qualification and must complete and maintain any records
required by the permit.


(4)  The operator of an establishment who applies for a permit under subsection (1) (d) or (e) must
provide, in the required form, a bond, in an amount specified by a provincial safety manager, before being
issued an operating permit.


(5)  The holder of an operating permit must keep an accurate record of all regulated work authorized under
the permit, including the location and types of the appliances on which regulated work is performed, and
must maintain those records for a period of 7 years.


(6)  If an operating permit has been issued under subsection (1) (g) the appliance may be operated only by
an individual who has been appropriately trained by


(a) the manufacturer of the appliance, or


(b) the manufacturer's representative.


(7)  The holder of an operating permit issued under subsection (1) (a) or (b) must notify a safety manager
in writing of any addition to the gas system.


(8)  An individual must not transfer liquefied petroleum gas from one container to another unless the
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individual has successfully completed a training course that has been approved by a provincial safety
manager and holds a certificate issued following that training course.


(9)  The owner of portable equipment that is covered under an operating permit issued under
subsection (1) (g) must, in writing, notify a safety officer of the location and relocation of the portable
equipment each time that the portable equipment is moved to a new site.


Duties of owners and licensed gas contractors in commercial and industrial buildings


29 (1)  In this section:


"commercial building" has the meaning in CSA B149.1;


"industrial building" has the meaning in CSA B149.1.


(2)  Owners of commercial or industrial buildings that contain appliances with total inputs of 1 500 kW or
less but greater than 220 kW must ensure that those appliances are properly serviced, repaired and
maintained by a licensed gas contractor.


(3)  An owner of a commercial or industrial building must, on the request of a safety manager or safety
officer, supply accurate records of any servicing or repairs done in respect to the appliances in subsection
(2).


(4)  A licensed gas contractor must, on an annual basis, supply a provincial safety manager with
documentation, in a form that is acceptable to the safety manager, in respect of any regulated work
referred to in subsection (2) unless that work is exempted under the regulations from requiring inspection
requests or reporting procedures.


Part 3 — Regulated Product Standards and Certification


Canadian gas standards adopted as B.C. Natural Gas and Propane Code


30 (1)  In this section, national code means the following codes or standards:


(a) the National Standard of Canada CAN/CSA-B149.1-05 Natural Gas and Propane Installation Code, and
supplement no.1 (B149.1S1-07);


(b) the National Standard of Canada CAN/CSA-B149.2-05 Propane Storage and Handling Code, and
supplement no.1 (B149.2S1-07);


(c) the National Standard of Canada CAN/CSA-B149.3-05 Code for the Field Approval of Fuel-Related
Components on Appliances and Equipment, and supplement no.1 (B149.3S1-07);


(d) CSA-B109-01 Natural Gas for Vehicles Installation Code;


(e) the National Standards of Canada CAN/CSA-Z662-03, Oil and Gas Pipeline Systems;


(f) the National Standard of Canada CAN/CGA-B105-M93 Code for Digester Gas and Landfill Gas
Installations;


(g) CSA B214-01 Installation Code for Hydronic Heating Systems.


(2)  The national code is adopted by reference, with the changes set out in the Schedule, as the B.C.
Natural Gas and Propane Code.


[en. B.C. Reg. 50/2007, Sch. 1.]
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No installation of gas appliances unless certified or approved


31 (1)  An appliance must not be installed in British Columbia unless the appliance displays a label or mark
as follows:


(a) a certification mark;


(b) an approval mark issued under section 10 of the Act.


(2)  Subsection (1) does not apply to an appliance with a maximum input below 120 kW which is being
reinstalled, but no appliance may be reinstalled unless it has been examined and repaired if necessary and
certified to be in safe working condition by a gas fitter.


(3)  A person must not use a portable heater for temporary heating unless the heater bears a current decal,
valid for 2 years, applied by a gas fitter certifying as to its safety and operation.


[am. B.C. Reg. 327/2005, Sch. 3, s. 1.]


Certification agencies


32 An organization accredited by the Standards Council of Canada under the Standards Council of
Canada Act as an organization engaged in conformity assessment is a certification agency for the purposes
of this regulation.


[en. B.C. Reg. 327/2005, Sch. 3, s. 2.]


Dealers to maintain records of gas appliances


33 A dealer must keep, for a period of at least 7 years, a record respecting every gas appliance that the
dealer sells, showing the following:


(a) the name and address of the purchaser;


(b) the place of installation;


(c) the type and model number of the appliance.


Part 4 — Inspections


Duty to inform regulatory authority of completion of work for inspection


34 (1)  On completion of each phase of the gas system authorized by a permit, the holder of the permit,
the gas fitter or the field safety representative that represents the holder of the permit must immediately
inform the regulatory authority that the regulated work has been performed in accordance with the Act and
request an inspection.


(2)  On final completion of the regulated work authorized by a permit, the holder of the permit must
immediately complete a notification of completion, installation or alteration form and mail or deliver the
completed form to the appropriate regulatory authority.


Part 5 — Safety Officers


Safety officer's certificate of qualification


35 An application for a gas safety officer's certificate of qualification must include proof, acceptable to a
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provincial safety manager, that the applicant has been the holder of a class A or class B gas fitter's
certificate of qualification and employed as a gas fitter for a minimum of 5 years.


Part 6 — Technical Requirements


Division 1 — Requirements and Procedures for Installation and Excavations


Connection for pressure gauge to be satisfactory


36 If a safety officer requests a connection for a pressure gauge or a pressure recorder, a person who
installs a gas installation must supply the pressure gauge or connection.


Procedures for a gas installation in vicinity of underground structures


37 (1)  A person must not install a gas installation or allow one to be installed so that the gas installation
passes through or interferes with any underground structure that is not solely for the use of a gas
installation without the written permission of the owner of the underground structure.


(2)  A person, unless allowed to do so as a condition of a permit to perform regulated work with respect to
gas, must not begin to install or construct an underground structure that will interfere with a gas installation
by passing over, passing under or enclosing the gas installation until an agreement has been entered into
with the gas company for the removal or alteration of the gas installation.


Duties of persons intending to construct near gas installation


38 A person who intends to construct an underground structure within one metre of a gas installation must
notify the gas company operating in the area at least 2 business days before starting the excavation for the
structure.


[am. B.C. Reg. 475/2004, Sch. 3, s. 2.]


Procedures for excavations


39 (1)  A person must not excavate or cause any excavating to be done in the vicinity of a gas installation
that is or could be in any way damaging or dangerous to a gas installation.


(2)  A person who intends to excavate must, at least 2 business days before the person intends to
excavate, request from the gas company serving that area, or its agent, information on the location of all
underground gas installations in the vicinity of the proposed excavation.


(3)  A person must not excavate until


(a) the person ascertains that a request has been made under subsection (2) and


(i)  the information was provided by the gas company under subsection (5) and that information revealed
that there is no gas installation in the vicinity, or


(ii)  the information was provided by the gas company under subsection (5) and that information revealed
that there is a gas installation in the vicinity and that installation has been indicated in accordance with
subsection (5), and


(b) the person ascertains that information provided by the gas company in respect of the lack of indicators
under paragraph (a) (i) or the presence of indicators under paragraph (a) (ii) was supplied by the gas
company within 10 days before beginning of the excavation.
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(4)  If the excavator is not satisfied under subsection (3) (b), the person must verify the information with
the gas company before excavating.


(5)  On receiving a request under subsection (2) a gas company must


(a) provide the information requested within 2 business days, and


(b) in a manner that is clear and easily understood, indicate the location of gas installations owned or
operated by it in the area where the excavation is intended to be made by one or more of the following
methods as appropriate for conditions at the excavation site:


(i)  providing a plan or listing of facility locations by measurement from an ascertainable point on the
surface;


(ii)  surface staking;


(iii)  surface marking.


(6)  Prelocated or marked gas installations must be considered to lie within a zone equal to the diameter of
the gas installation plus one metre on either side of the location indicated by the gas company under
subsection (5).


(7)  The indicated location of gas installations must be confirmed by the excavator by means of hand
digging and the excavator must expose the gas installations at a sufficient number of locations to determine
their exact positions and depths before using mechanized excavation equipment for any purpose other than
breaking the surface cover.


(8)  For existing gas installations of non-metallic material not provided with tracer wires, the gas company
must, on request, indicate the location, including all changes in direction, of the installation by stakes or
paint or both, at intervals not exceeding 100 metres, and subsection (7) applies.


(9)  If an excavator finds that the gas installation is not within the limits described by the gas company,


(a) the excavator must so advise the gas company,


(b) the gas company must immediately assist in locating and exposing the installation for the excavator,
and


(c) mechanized excavation must not be carried on in the vicinity until the installation has been located and
exposed.


(10)  As the excavation work progresses, the excavator must


(a) maintain and keep visible all markings placed by the gas company that identify the location of the gas
installation, or


(b) if it is impractical to maintain the markings, make other arrangements to ensure that the location of the
gas installation is obvious to any observer.


[am. B.C. Reg. 475/2004, Sch. 3, ss. 2 and 3.]


No probing to locate gas installations


40 A person must not probe with pointed tools to locate gas installations.


Requirements for blasting in vicinity of gas installation
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41 (1)  A person who intends to blast in the vicinity of a gas installation must


(a) comply with sections 37 to 39, and


(b) notify the relevant gas company at least 3 business days before blasting.


(2)  If a person has already complied with sections 37 to 39 and discovers in the process of construction
that blasting is required, the person must notify the relevant gas company at least 24 hours, counted only
on business days, before blasting is to start.


Emergency excavation procedures


42 (1)  Sections 37 to 40 do not apply to emergency excavations if there may be an imminent danger to
life, health or property.


(2)  A person who excavates under subsection (1) must give notice of the excavation to the relevant gas
company operating in that area as soon as practicable.


Procedure for backfilling an excavation when gas installation exposed


43 A person who backfills an excavation that has exposed a gas installation must do all of the following:


(a) take care not to damage the installation, its protective wrapping or any cathodic protection devices;


(b) thoroughly tamp the backfill under the gas installation;


(c) adequately support the gas installation to the satisfaction of the gas company and ensure that it will
remain in its original line and grade during settlement of the backfill;


(d) ensure that the backfilling will not diminish lateral support for unexposed parts of the gas installation.


Procedure if gas escapes


44 A person who causes damage to a gas installation which results in the escape of gas must immediately
take the steps reasonable in the circumstances to do all of the following:


(a) notify the persons in any premises that may be affected;


(b) notify the gas company;


(c) warn all persons in any nearby building in which a gas odour is present to evacuate the building;


(d) notify a member of the police force having jurisdiction in the place where the installation is located;


(e) extinguish all flames and sources of ignition in the vicinity of the installation;


(f) notify the nearest fire department;


(g) warn traffic, vehicles and pedestrians not to enter the area rendered hazardous by the damage.


Procedure if there is damage to gas installation


45 (1)  A person who causes damage to a gas installation, whether or not gas is escaping as a result, must
immediately notify the relevant gas company of the damage.


(2)  Serious damage reported to a gas company under subsection (1) must promptly be reported by the gas
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company to a provincial safety manager.


Procedure when gas installation exposed


46 A person who exposes more than 3 metres of a gas installation must immediately notify the relevant gas
company and securely support the gas installation, to the satisfaction of the gas company, on its original
line and grade at intervals of not more than 3 metres.


Procedure if gas fittings exposed


47 A person who exposes any bell and spigot joints, mechanical couplings, valves or line insulators must
immediately notify the relevant gas company and adequately support the exposed fittings, to the
satisfaction of the gas company, such that no strain is placed on the gas installation.


Procedures in respect of cathodic protection devices


48 (1)  A person working in the vicinity of a gas installation must take all necessary precautions to ensure
that no damage is done to insulators, test wires, sacrificial anodes, anode beds, rectifier wires and other
cathodic protection devices.


(2)  If damage is done to any cathodic protection device the person who causes the damage must
immediately report the damage to the relevant gas company.


Procedure if damage to protective wrapping occurs


49 If a person has in any way damaged protective wrapping on a gas installation the person must do all of
the following:


(a) report the damage to the gas company before the damage is repaired;


(b) rewrap the gas installation in accordance with the current standards of the gas company;


(c) ensure that the rewrapped section is not backfilled until the gas company authorizes the backfilling.


Test charts or reports to be provided on request


50 (1)  A gas company or gas equipment installer must, on the request of a provincial safety manager,
provide copies of test pressure charts or test reports, or both, for any gas installation that the gas company
or gas installer is responsible for.


(2)  A gas company must provide a report of the total length of distribution gas line extension installed by
the gas company in any calendar year to a provincial safety manager.


Provincial safety manager may require pressure tests


51 A provincial safety manager may, at any reasonable time, require that a pressure test of a gas
installation be conducted by a gas company in the presence of a safety officer.


Duty of gas company to file construction standards with provincial safety manager


52 (1)  A gas company must file with a provincial safety manager its standards of construction and any
amendments made to the standards.


(2)  On request of a safety officer, a gas company must make any gas installation plan for which the gas
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company is responsible available to the safety officer within 24 hours.


Division 2 — Installation and Repair Procedures for Appliances and Gas Systems


Turning gas supply on and off


53 (1)  A person must not turn off a gas supply unless there is an imminent safety hazard and the person
notifies all affected consumers.


(2)  If a gas supply has been turned off, a person must not turn the supply on again until the person


(a) notifies all affected consumers, and


(b) carefully checks all outlets and pilots to ascertain that they are relighted or turned off.


Unrepairable appliance


54 (1)  A person who finds any appliance or gas equipment beyond repair or in an unsafe condition must


(a) place the appliance or gas equipment out of service, and


(b) promptly notify a safety officer of its condition and location.


(2)  If the initial notification under subsection (1) (b) is verbal, it must be promptly confirmed by a written
statement setting out the facts.


Duties of owner of rental premises concerning gas appliances


55 The owner of rental premises must


(a) post a notice, of a permanent nature, respecting the safe operation of an appliance, on the premises in
a conspicuous location where it can be seen by any person using the appliance,


(b) ensure that appliances on the rental premises are maintained in a safe condition, and


(c) maintain accurate records of maintenance and servicing performed on the gas system on the rental
premises.


Gas fitter's tag to be affixed on completion of work


56 When a gas system installation has been completed, a gas fitter must affix a tag, bearing the gas fitter's
name, certificate of qualification number, type of appliance and date of affixation,


(a) if there is a building, to a pipe of that gas system at the point of entry into the building or at the point
where the gas pipe enters the appliance, or


(b) if there is no building, at the gas meter or at the point where the gas pipe enters the appliance.


Adjustments on connection to gas line


57 A person who connects gas to an appliance must do all of the following:


(a) adjust and test each appliance the person connects so that it will operate in accordance with the
manufacturer's specifications;
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(b) adjust the input rate to the required rate by


(i)  replacing a fixed orifice size,


(ii)  changing the adjustment of an adjustable orifice, or


(iii)  if a regulator is provided, by readjusting the gas pressure regulator outlet;


(c) ensure that the appliance vents in a safe and proper manner.


Testing after disconnection


58 If a person disconnects the outlet of a service meter from the house piping the person must


(a) remake the joint at the service meter outlet, and


(b) turn the service meter on again only after testing the house piping and ensuring that no other outlets
are open.


Notice to gas company if input greater than 45 kW


59 (1)  A person must not install an appliance or cause an appliance to be installed on a gas system
without first giving notice to the gas company that supplies that gas if


(a) the installation of the appliance will increase the total connected hourly input ratings of the appliances
served by a service meter to greater than 45 kW, or


(b) the total connected hourly input rating of the appliances served by a service meter is greater than
45 kW.


(2)  A notice under subsection (1) must state the type and input rating of the appliance and the address of
the premises in which the appliance is to be installed.


(3)  This section does not apply to


(a) a vehicle gas system, or


(b) gas equipment at a propane bulk plant.


Odorization


60 (1)  All gas that does not naturally possess a distinctive odour so that its presence in the atmosphere is
readily detectable at all gas concentrations equal to or higher than 1/5 of the lower explosive limit must
have an odorant added to make it so detectable.


(2)  Subsection (1) does not apply to gas delivered for further processing or for use if


(a) the gas equipment is equipped with gas detection devices that will detect any gas leakage at an
atmospheric concentration equal to or higher than 1/5 of the lower explosive limit, or


(b) the odorant would serve no useful purpose as a warning agent.


Part 7 — Information Requests for Existing Gas System


Information requests for an existing gas system
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61 A person who requests information from a provincial safety manager about an existing gas system must


(a) provide the written consent of the owner of the premises where the gas system is installed, and


(b) pay any required fee.


 


Schedule


[am. B.C. Reg. 475/2004, Sch. 3, s. 4; updated May 2005.]


Variations for B.C. Natural Gas and Propane Code 


to the National Code


1 Paragraph (b) of Clause 4.14.6 of CAN/CGA-B149.1-05, the Natural Gas and Propane
Installation Code, is repealed and the following substituted:


(b) the clearance between the appliance and the edge of the roof or other hazard shall be at least 6 feet (2
m), but this clearance may be reduced to 3 feet (1 m) if a permanent guard rail or equivalent protection is
provided; and .


2 The following clause is added after Clause 4.14.7 of CSA-B149.1-05:


4.14.8 When it is considered necessary to install an appliance within screening or within a roof well (a
depressed area on a roof), the following additional requirements apply:


(a) screening shall have a free opening of not less than 50% of the area of each side;


(b) there shall be no roof, cover or screens over the well enclosure;


(c) each appliance shall be installed with not less than


(i)  36 inches (90 cm) clearance from any side of the appliance, or


(ii)  the clearance required by the manufacturer of the appliance,


whichever is greater;


(d) the walls of a screen or roof well shall


(i)  be no higher than the height of the appliance when it is vented atmospherically, or


(ii)  not exceed an angle of 45° from the top of the screen or roof well to the vent outlet of a power or fan
assisted venting system;


(e) when an appliance is installed with screening consisting of 2 solid walls or is installed in a roof well,
fresh air shall not be taken from within the enclosure unless a 20 foot (6 m) separation can be maintained
between the vent outlet and the fresh air inlet;


(f) an appliance installed outdoors in an area which is subject to an ambient temperature lower than -40°F
(-40°C) shall be approved by a recognized testing agency for -60°F (-51.1°C), or be an appliance approved
for operation to -40°F (- 40°C) and equipped with a low ambient temperature switch.
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3 The following clauses are added after Clause 6.15.14 of CSA-B149.1-05


6.15.15 A metallic piping system laid underground shall be cathodically protected regardless of pressure.
The only exceptions are construction camps (if the system is to be used for a limited time), nonmetallic
pipe and copper pipe or tube.


6.15.16 To ensure electrical continuity when a mechanical fitting is used, each fitting shall be bonded over
by No. 6TW cable attached to the piping by either


(a) cadwelding, or


(b) brazing.


6.15.17 Cathodically protected underground piping shall be buried not less than 12 inches (300 mm)
horizontally from all other underground pipes or conduits, except by special permission.


6.15.18 Where an underground gas pipe crosses another underground pipe or conduit, a minimum
clearance of 2 inches (50 mm) shall be provided either above or below the gas line in accordance with the
requirements of section 5.15.


6.15.19 All piping in the protected system shall be electrically insulated from all other piping by means of
suitable electrical insulating fittings. Anodes shall be magnesium.


4 The following clauses are added after Clause 7.18.7 of CSA-B149.1-05:


(c) The instructions to the lessee by the lessor shall include, but not be restricted to, the following:


(i)  replacement of tanks and cylinders;


(ii)  operation of the construction heater;


(iii)  specific tools to be used;


(iv)  clearances required from combustible materials;


(v)  shutting off the construction heater;


(vi)  checking for leaks;


(vii)  moving the construction heater from location to location.


(d) Maintenance of the construction heater must be performed by the lessor. This work shall include the
regulator, hose and fittings.


5 The following clause is added after Clause 7.18.10 of CSA-B149.1-05:
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7.18.11 A piping permit is required for the laying of temporary gas piping to connect a construction heater.
This work shall be done by a qualified gas fitter.


6 Clause 7.24.4 of CSA-B149.1-05 is repealed.


7 The following clauses are added after Clause 7.24.5 of CSA-B149.1-05:


7.24A Gas Appliances Installed in Bedrooms and Bathrooms


7.24A.1 A gas appliance installed in a bathroom with a door shall be of the direct vent type only.


7.24A.2 A gas appliance installed in a closet or a small room having access only through a bathroom,
bedroom or bed-sitting room shall be of the direct vent type or have combustion and ventilation air supplied
to the closet or small room. If any exhaust fan affects the operation of a gas appliance, the gas appliance
shall be isolated from the bathroom using a sealed opening or door closer.


7.24A.3 A gas appliance installed in a bedroom shall meet all of the following requirements:


(a) the appliance must be of the automatic temperature controlled type;


(b) the appliance must be equipped with a pressure regulator;


(c) the appliance must have a 100% safety shut-off control valve;


(d) the appliance must be vented and meet the requirements for combustion air specified by section 7.


7.24A.4 A gas appliance (fireplace) installed as a divider between a bedroom and bathroom shall meet all
the requirements for an installation in a bedroom. In addition, the gas appliance shall be sealed from the
bathroom using material that is impact resistant and thermal shock proof. Clearance to the tub must be
maintained to prevent accidental injury from the hot surface of the appliance.


8 Clause 8.3.6 of CSA-B149.1-05 is repealed and the following substituted:


8.3.6 An air supply inlet opening from the outdoors shall


(a) have a minimum vertical distance of 24 inches (600 mm) between the bottom of the intake grill and the
finished grade at the point of intake in order to prevent obstruction of the combustion air intake by snow or
other material, and


(b) not be taken from a car port.
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9 The following clause is added after Clause 8.8.2 of CSA-B149.1-05:


8.8.3 When the air supply is provided by mechanical means from the outdoors for natural draft, partial fan
assisted, fan assisted or power draft assisted burners, the air quantity supplied by the fan shall be based on
30 cubic feet (0.85 cubic meters) of outside air for each 1 000 BTU/hour of gas supplied to the burners.


10 The following sections are added after Clause 8.14.12 of CSA-B149.1-05:


8.14A Direct Vent Fireplace Vents


8.14A.1 A direct vent fireplace terminal location shall not be installed in any area which is not allocated to
the occupancy in which the fireplace is installed.


8.14A.2 In a structure with 3 walls and a roof, the terminal shall not be installed


(a) more than 72 inches (183 cm) from the outside opening,


(b) on any wall that has an opening between the terminal and the open side of the structure, or


(c) below 84 inches (218 cm) from a deck, patio or balcony without a certified guard.


8.14A.3 A direct vent fireplace shall not be installed


(a) less than 24 inches below a ceiling or soffit that has perforations (openings) unless the ceiling or soffit
is sealed for a distance of 24 inches (61 cm) on either side of the centre line of the vent termination,


(b) less than 6 feet (183 cm) under a window that opens on a horizontal plane, or


(c) directly under a balcony or deck constructed such that there are openings in the deck surface.


[Provisions of the Safety Standards Act, S.B.C. 2003, c. 39, relevant to the enactment of this regulation:
section 88]


Copyright (c) Queen's Printer, Victoria, British Columbia, Canada
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Alternative Energy System Cost of Service Examples 
 
Section C, Tab 3 of the Application describes TGI’s proposals for expanded EEC and new service offerings.   
Part (d) of Tab 6 describes TGI’s proposals to develop Integrated and Alternative Energy Solutions, 
including solar-thermal, geo-exchange and District Energy systems. TGI proposes to evaluate projects of 
these types on a project by project basis and to use a cost-of-service approach to establish the rates and 
charges for customers. The following examples provide illustrations of how cost-of-service analysis will 
be employed in these projects.    
 


A. Discrete Energy System (Solar-thermal Example) 
 
1.  Project Description: 
 
To demonstrate the implementation of a simple, discrete alternative energy system developed by the 
utility, Terasen Gas presents the following solar-thermal project example.  The project, a 40 unit multi-
family residential development, is hypothetical while the cost estimates and model inputs are realistic to 
the best knowledge of Terasen Gas.  A solar-thermal system would not typically be expected to entirely 
replace a traditional water heating system, but rather would be expected to provide about 30% of the 
energy for the customer’s hot water system, reducing natural gas or electricity consumption and 
lowering carbon emissions as a result.  Across the spectrum of possible project sizes, complexity and 
costs that an alternative energy project could entail for TGI, this example represents a relatively simple, 
low-cost solution.  
 
Capital costs for the system are as follows: 
 


Solar Collectors:  $20,800 
Piping and other Hardware:    $6,200 
Water Storage Tank    $7,500 
Thermal Meter:        $700 
Installation:     $8,000 
Total Capital:   $43,200 


 
2.  Example Cost-of-Service Analysis  
 
The tables provided on the following pages provide an example of the cost-of-service analysis that TGI 
would undertake for a relatively small solar-thermal project.  Table 1 shows the expenditures that will 
be added to the rate base for the solar-thermal system over a 15 year service plan.  Table 2 provides the 
revenue requirement determination for this project, while Table 3 summarizes the expected cash flow.  
The cost-of-service components in this case include return on rate base (interest expense and return on 
equity), operation and maintenance costs, income tax and depreciation.  The income tax calculation is 
based on the normal flow-through approach employed in TGI’s other cost of service modelling and 
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revenue requirement calculations1


Solar-thermal system; 40-unit residential
Rate Base Summary ($'000) Calendar Year


(2010-2019) 2010 2011 2012 2013 2014 2015 2016 2017


1 Plant $21.6 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2
2 Accumulated Depreciation (0.7) (2.9) (5.8) (8.6) (11.5) (14.4) (17.3) (20.2)
3 Working Capital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 Total Rate Base $20.9 $40.3 $37.4 $34.6 $31.7 $28.8 $25.9 $23.0


Plant Summary
5 Opening $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2
6 Additions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 Ending 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2
8 Average Plant in service $21.6 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2


Rate Base Summary (continued)
(2020-2025) 2018 2019 2020 2021 2022 2023 2024 2025


1 Plant $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2
2 Accumulated Depreciation (23.0) (25.9) (28.8) (31.7) (34.6) (37.4) (40.3) (42.5)
3 Working Capital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 Total Rate Base $20.2 $17.3 $14.4 $11.5 $8.6 $5.8 $2.9 $0.7


Plant Summary
5 Opening $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2
6 Additions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 Ending 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2
8 Average Plant in service $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2 $43.2


. The return on rate base for the project is based on TGI’s approved 
capital structure, debt interest costs and return on equity.  Carbon costs would be considered in a 
comparative analysis between this solar-thermal system and a conventional domestic water heating 
system.  Such a comparison has not been shown below as regulated carbon costs are still under 
development and therefore the analysis would be speculative.  In this example, since a solar-thermal 
system would only supplement a traditional system and not entirely replace it, the benefit of avoided 
equipment within each unit is not included in the cost-of-service model.   
 
The revenue requirement in any given year for this example fluctuates between $5.01/GJ and $11.03/GJ 
over the 15 year plan.  The service rate that would be charged to the customer as determined by the 
cost-of-service model is a levelized monthly rate of $9.08 (the annual charge shown in Table 2 divided by 
12).  On a per GJ basis, this rate is competitive with conventional energy systems at $9.47/GJ.  The 
customer, however, may prefer a more elaborate discrete energy system that meets a higher proportion 
of the development’s energy needs utilizing carbon neutral, renewable energy sources.  A more 
elaborate system would have higher costs and therefore a higher rate base.  Adjustments could be made 
to various components of the cost of service, including the length of the service agreement and/or the 
levelized service rate to ensure an appropriate return. 
 
Table 1 – Rate Base Summary: Discrete Energy System Example 


 
 


                                                 
1  If the implementation of IFRS results in changes to utility tax calculations the tax calculations for the cost-of -service analysis 


of alternative energy systems will also be revised accordingly.   
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Table 2 – Revenue Requirement Summary: Discrete Energy System Example 
Solar-thermal system; 40-unit residential
Revenue Requirement Summary ($'000) Calendar Year


(2010-2019) 2010 2011 2012 2013 2014 2015 2016 2017


1 Fixed Operating & Maintenance $0.0 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1
2 Property & Other Taxes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 Depreciation & Amortization 1.4 2.9 2.9 2.9 2.9 2.9 2.9 2.9
4 Income Tax (1.8) (2.5) (1.2) (0.5) 0.0 0.4 0.6 0.8
5 Return on Equity 0.6 1.2 1.1 1.0 0.9 0.9 0.8 0.7
6 Interest 0.9 1.8 1.6 1.5 1.4 1.3 1.1 1.0
7 Total Revenue Requirement (Fixed O&M) $1.2 $3.4 $4.4 $5.0 $5.3 $5.4 $5.4 $5.4


8 Energy Produced (GJ) 246 493 493 493 493 493 493 493


9 Total Revenue Requirement / Energy Produced ($/GJ) $5.01 $6.87 $9.00 $10.08 $10.69 $10.98 $11.03 $10.92


10 Annual Flat Charge ($/Dwelling Unit) $30.8 $84.6 $110.9 $124.2 $131.8 $135.3 $135.9 $134.6


Revenue Requirement Summary (continued)
(2020-2025) 2018 2019 2020 2021 2022 2023 2024 2025


1 Operating & Maintenance $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.0
2 Property & Other Taxes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 Depreciation & Amortization 2.9 2.9 2.9 2.9 2.9 2.9 2.9 1.4
4 Income Tax 0.9 0.9 1.0 1.0 1.0 1.0 1.0 0.5
5 Return on Equity 0.6 0.5 0.4 0.3 0.3 0.2 0.1 0.0
6 Interest 0.9 0.8 0.6 0.5 0.4 0.3 0.1 0.0
7 Total Revenue Requirement (Fixed O&M) $5.3 $5.1 $5.0 $4.8 $4.6 $4.3 $4.1 $2.0


8 Energy Produced (GJ) 493 493 493 493 493 493 493 246


9 Total Revenue Requirement / Energy Produced ($/GJ) $10.70 $10.40 $10.05 $9.65 $9.23 $8.79 $8.34 $8.07


10 Annual Flat Charge ($/Dwelling Unit) $131.8 $128.2 $123.8 $118.9 $113.8 $108.3 $102.8 $49.7


         Levelized Results (2010-2025) 6.2%
11 Levelized Revenue Requirement / GJ $9.47
12 Levelized Annual Flat Charge ($/Dwelling Unit) $109  
 
 


Table 3 – Cash Flow Summary: Discrete Energy System Example 


Solar-thermal system; 40-unit residential
Cash Flow Summary ($'000) Calendar Year
Calendar Year 2010 2010 2011 2012 2013 2014 2015 2016 2017


1 2 3 4 5 6 7 8 9


1 Solar Thermal Equipment 43.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 Terminal Value
3 Operating & Maintenance 0.0 (0.0) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1)
4 Taxes 0.0 (1.9) (2.9) (1.9) (1.4) (1.0) (0.7) (0.5) (0.3)
5 Total Cash Flow ('000$) 43.2 (1.8) (2.9) (1.9) (1.3) (0.9) (0.6) (0.4) (0.3)


2018 2019 2020 2021 2022 2023 2024 2025
Cash Flow Summary (continued) 10 11 12 13 14 15 16 17


1 Solar Thermal Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 Terminal Value 0.0
3 Operating & Maintenance (0.1) 0.1 0.1 0.1 0.1 0.1 0.1 0.0
4 Taxes (0.2) (0.2) (0.1) (0.1) (0.1) (0.1) (0.0) (0.0)
5 Total Cash Flow ('000$) (0.2) (0.1) (0.1) (0.0) (0.0) 0.0 0.0 0.0


6 PV Cash Flow (2010-25) 34.3
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B. District Energy System (“DES”) Project Example 
 
1.  Project Description  
 
The nature of a district energy system can vary widely from one project to the next.  This characteristic 
makes it difficult to identify realistic assumptions and cost components to model for a hypothetical 
project.  For this reason, TGI is providing a real example of a recently approved DES project to 
demonstrate a cost-of-service model.  Dockside Green is a Commission approved DES project in Victoria, 
British Columbia.  The project was not undertaken by TGI (or TGVI); however, it does provide an 
example of the type of project envisioned to be developed as part of the utility.  If these analyses were 
completed using TGI’s capital structure and allowed rate of return, the results would differ somewhat. 
 
This project example demonstrates a district energy system that serves a mixture of residential, office, 
retail and industrial uses.  The energy system utilizes multiple renewable energy sources such as wood-
waste gasification and waste heat recovery from municipal sewers to provide carbon neutral primary 
heat energy, backed up by natural gas boilers.  Infrastructure includes the gasification plant, back-up 
natural gas boilers, waste heat recovery system, hot water piping, heat exchangers at each building and 
hydronic meters that measure the amount of energy consumed.  This district energy system does not 
provide space cooling, which would result in additional energy requirements over which to spread 
returns on the cost of service.  A portion of the energy produced is being sold to a nearby commercial 
business, outside of the development. 
 


2.  Cost-of-Service Analysis 
 
In this example, each building represents a separate customer which is billed based on consumption 
data provided by the hydronic meter.  It should be noted that since the rate charged to the customer as 
determined by the cost-of-service model includes all of the above noted equipment, the rate is 
significantly higher than historical rates for supply of natural gas or electricity (or even BC Hydro’s 
recently introduced RIB Step 2 rate) for a conventional heating system.  For a conventional system, the 
rates charged for energy delivery, typically do not include the capital carrying costs and maintenance 
costs for the boilers and other thermal energy conversion equipment downstream of the TGI meter.  In 
this DES example, the costs of owning and maintaining the downstream infrastructure is implicit in the 
cost-of-service.  For this reason, and because the customer may choose a more elaborate and complex 
system or generally more expensive technology, the alternative energy rates for these specific 
customers are often higher than a traditional TGI natural gas customer would experience. 
 
The cost-of-service also includes the cost of the wood waste fuel, which displaces a large proportion of 
the commodity costs associated with a conventional energy system.  Natural gas commodity and 
delivery costs for the back-up fuel are passed directly through to the customers.  
 
The tables below summarize the cost of service for this district energy system.  The information is taken 
directly from the public record associated with BCUC hearing for the approval of the project, which is 
partially owned by Terasen Energy Services.  Table 4 summarizes the rate base that must be recovered 
through customer rates over time.   Table 5 summarizes the revenue requirement analysis, while Table 6 
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shows the energy volumes and levelized customer rate per GJ.  Table 7 provides the expected cash flow 
that will result. 
 
TGI recognizes that the process of levelizing the service rate causes an imbalance in revenues and 
revenue requirements on a year by year basis.  District energy systems will tend to have revenues less 
than the revenue requirement in early years, with the reverse occurring in later years as can be seen in 
Tables 5 and 6.  As discussed in Section C, Tab 6 of the RRA, TGI will employ a deferral accounting 
approach to managing these imbalances and may on a case by case basis vary the annual depreciation 
to balance the revenues against the revenue requirement.   
 
 
Table 4 – Rate Base Summary: District Energy System Example 


In thousands of dollars 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018


UTILITY RATE BASE
Plant in service 6,184$      6,188$   6,192$   6,199$   6,430$   6,448$   6,467$   6,357$   6,248$   6,288$   
Refundable contributions (211)         (360)      (472)      (472)      (472)      (472)      (472)      (472)      (472)      (472)      
Net rate base 5,973$      5,828$   5,720$   5,726$   5,958$   5,976$   5,995$   5,885$   5,775$   5,816$   


Debt 3,584$      3,497$   3,432$   3,436$   3,575$   3,586$   3,597$   3,531$   3,465$   3,490$   
Equity 2,389        2,331     2,288     2,291     2,383     2,391     2,398     2,354     2,310     2,326     
Total financing 5,973$      5,828$   5,720$   5,726$   5,958$   5,976$   5,995$   5,885$   5,775$   5,816$   


 
 
 
Table 5 – Revenue Requirement Summary: District Energy System Example 


 
In thousands of dollars 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018


Plant operating costs 202$         256$      262$      267$      261$      266$      272$      277$      283$      288$      
Fuel costs 36             47         53         66         83         87         89         90         92         93         
Royalties 5               5           5           5           5           5           5           5           5           5           
Total O&M 243           308        320        338        349        359        365        372        379        387        
Depreciation -           -        -        -        -        -        -        129        130        130        
Interest 241           233        227        223        223        232        233        234        230        225        
Return on equity 238           230        224        220        220        229        230        231        226        222        
Income tax -           -        -        -        -        -        -        -        -        -        
Total revenue requirement 722           771        772        781        793        820        828        966        965        964        
Less offsite revenue (97)           (100)      (103)      (106)      (109)      (104)      (107)      (110)      (113)      (117)      
Onsite revenue requirement 625$         671$      669$      675$      684$      716$      721$      856$      852$      847$      


Onsite sales volumes (GJ's) 6,701        11,085   13,252   17,379   21,784   26,336   26,336   26,336   26,336   26,336   
Revenue requirement / GJ ($) 93.29$      60.53$   50.45$   38.86$   31.38$   27.20$   27.39$   32.50$   32.34$   32.18$   


 
 
 
 
Table 6 – Summary of Delivered Energy Volume, Rates and Revenue: District Energy System Example 
VOLUMES AND REVENUES


2009 2010 2011 2012 2013 2014 2015 2016 2017 2018


Onsite volumes (GJ's) 6,701        11,085   13,252   17,379   21,784   26,336   26,336   26,336   26,336   26,336   
Onsite rate per GJ 26.53$      27.33$   28.15$   28.99$   29.86$   30.76$   31.68$   32.63$   33.61$   34.62$   
Onsite revenue ($000's) 178$         303$      373$      504$      651$      810$      834$      859$      885$      912$      
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Table 7 – Cash Flow Summary: District Energy System Example 


In thousands of dollars 2008 2009 2010 2011 2012 2013 2014 2015 2016 2028


FREE CASH FLOW
Operating cash flow -           32         95         156        272        411        555        576        597        886        
Capital expenditures (5,950)       (3)          (4)          (5)          (6)          (232)      (18)        (19)        (19)        -        
Unlevered cash taxes on the above -           -        -        -        -        -        -        -        -        (239)      
Refundable contributions -           211        149        112        -        -        -        -        -        (79)        
Terminal value -           -        -        -        -        -        -        -        -        4,953     
Free cash flow (5,950)       240        240        264        266        179        537        557        578        5,521     
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Economic Outlook
Due to global economic conditions, British Columbia’s economy slowed considerably during the latter half of 2008. As
a result, B.C. is experiencing fewer housing starts, a decline in retail sales, lower consumer confidence, and job losses.
 
Risks to B.C.’s economic outlook include a more prolonged period of low economic growth in the U.S., continued
turmoil in global financial markets, further weakening of domestic demand, and further commodity price volatility. 
 
Following estimated real gross domestic product growth of 1 per cent in 2008, the Ministry of Finance forecasts B.C.’s
economy to contract by 0.9 per cent in 2009, then grow by 2.4 per cent in 2010 and 2.6 per cent in 2011.
 
Revenue Outlook
Total government revenue is forecast at $38.5 billion in 2008/09, $38.8 billion in 2009/10, $39.8 billion in 2010/11,
and $41.2 billion in 2011/12 – an average annual increase of 2.3 per cent over the next three years.
 
Expense Outlook
Total government expense is forecast at $38.4 billion in 2008/09, $39.3 billion in 2009/10, $40.0 billion in 2010/11,
and $41.2 billion in 2011/12 – an average annual increase of 2.4 per cent over the next three years.
 
Achieving Cost Savings
Budget 2009 reallocates $1.9 billion in administrative and other cost savings over three years to health, education and
social services. Savings will be achieved through reductions in contracted professional services, travel expenses,
advertising and discretionary grants.
 
Significant Budget Decisions
Significant expenditures include:


•        $920 million to health care in 2011/12, in addition to $3.9 billion over three years in previously allocated
funding.


•        $351 million over three years to improve social services and programs that enhance the quality of life for
British Columbians in need.


•        $244 million for post-secondary institutions and to support B.C.’s immigrant workers.
•        $479 million over four years to support economic activity in communities and to maintain B.C. as a leader


in environmental protection.
 
Investing in Infrastructure
Budget 2009 invests almost $14 billion in infrastructure projects to build and upgrade housing, schools, hospitals,
transit, and roads around the province. Since 2001, the government has invested $31 billion in infrastructure projects
throughout British Columbia.
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Debt
Debt continues to represent a significant source of financing for provincial infrastructure investments. In 2008/09,
provincial debt is forecast to total $37.5 billion. Over the next three years, total provincial debt is forecast at $40.5
billion in 2009/10, $44.2 billion in 2010/11, and $47.2 billion in 2011/12. This represents an expected increase of $9.7
billion from the forecast in 2008/09.
 
Debt continues to remain affordable, despite the unprecedented global economic outlook.
The taxpayer-supported debt to GDP ratio – a key measure of debt affordability – is forecast to be 13.8 per cent in
2008/09, 15.2 per cent in 2009/10, 15.7 per cent in 2010/11, and 15.8 per cent in 2011/12.
 
Budget Outlook
Budget 2009 outlines government’s continued commitment to sound fiscal management and prudent budgeting, despite
global economic challenges. The forecast for the 2008/09 fiscal year is a surplus of $50 million, unchanged from the
forecast at Budget 2008.
 
As announced in January 2009, British Columbia will run a temporary deficit for the next two fiscal years. The deficit
is forecast to be $495 million in 2009/10 and $245 million in 2010/11, returning to a balanced budget in 2011/12.


 
Amended provincial legislation requires government to use any increases in cash as of 2011/12 to eliminate direct
operating debt.


 
The fiscal plan includes contingencies of $385 million in 2009/10, $300 million in 2010/11, and $250 million in
2011/12 to help ensure fiscal targets are met.
 


-30-
 
For the finance minister’s speech and more details on Budget 2009, visit www.bcbudget.ca
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250 387-5013


 
For more information on government services or to subscribe to the Province’s news feeds using RSS, visit
the Province’s website at www.gov.bc.ca.
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Thomson Reuters
CANADA STOCKS-TSX poised to rise on
commodity strength
05.07.09, 09:43 AM EDT


TORONTO, May 7 (Reuters) -
Strength in commodity prices are
likely to boost Toronto's main


stock index on Thursday at the open, while market players
also consider earnings reports from some of Canada's biggest
companies.


Meanwhile, world stocks rose more than 1 percent to their
highest levels of 2009 as investors bet on a stabilization of the
ailing world banking system, battered emerging markets and
the global economy at large.


The results of 'stress tests' of major U.S. banks are due at 5
p.m. (2100 GMT). Leaked reports show that about half will not
need new capital.


Toronto's main stock index shot through the 10,000-mark to
its highest close in six months on Wednesday. The S&P/TSX
composite index finished up 262.71 points, or 2.7 percent, at
10,143.43, its highest close since Nov. 4.


Here are some of the factors that may affect the market:


OIL


Oil rose towards $58 a barrel, hitting a fresh 2009 high, as a
surge in global stock markets raised expectations of economic
improvement and a subsequent increase in demand for oil
products.


GOLD


Gold rose more than 1 percent as a break through the
previous day's high sparked technical buying. Prices are also
being supported by uncertainty ahead of a European Central
Bank rates announcement at 1145 GMT and the result of U.S.
bank stress tests later in the session.


BCE


Telecom giant BCE Inc posted a higher quarterly profit as it
booked fewer charges than a year earlier.


* See also: Bell Mobility acquires full ownership of Virgin
Mobile Canada


MAGNA


Magna International has so far presented a more concrete
proposal on General Motors unit Opel to the German
carmaker than Fiat, Opel's supervisory board member Armin
Schild told Reuters.
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* See also: GM posts Q1 loss; burns through $10 bln


* RBC cuts Magna price target


SUN LIFE FINANCIAL


Insurer Sun Life Financial Inc swung to a quarterly loss, hurt
by an increase in reserves due to a decline in equity markets.


YELLOW PAGES


Yellow Pages Income Fund reported a 4 percent rise in
quarterly profit, helped by strength in its directories segment,
and the company cut its annual cash distribution by 32
percent.


KEY COMPANIES DUE TO REPORT Q1 RESULTS TODAY


* Goldcorp


* Telus


* Manulife Financial


* Great-West Life


* Canadian Natural Resources


RESEARCH ROUNDUP:


Following is a summary of research actions on Canadian
companies reported by Reuters on Thursday. For more, see


* Genuity cuts Manitoba Telecom Services price target to
C$34 from C$35; rating sell.


* RBC raises HudBay Minerals price target to C$9 from
C$7.50; rating sector perform.


($1=$1.17 Canadian)


(Reporting by Ka Yan Ng; Editing by James Dalgleish)
Keywords: MARKETS CANADA STOCKS Keywords:
MARKETS CANADA STOCKS


(kayan.ng@thomsonreuters.com; Reuters Messaging:
kayan.ng.reuters.com@reuters.net; Tel: +1-416-941-8109)
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